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P R E F A C E .
------♦-----

G EO LO G Y.

T h e  material for the present W ork has been accumulating ever since my arrival in the 
Colony in 1877. I t  was, however, only in the year 1881 that the idea occurred to Mr. B . 
Etheridge, Junr., and myself to combine our labours, so that in laying a foundation for 
future work Stratigraphy and Palaeontology should go hand in hand.* The necessity for 
a Handbook explanatory of the Exhibits at the Colonial and Indian Exhibition of 188G 
brought forth a hastily-written resume o f the conclusions arrived at up to that date, 
which must be understood to be superseded by the present volumes.

But for the encouragement and assistance rendered to me by my Colleague, I  
question if I  should ever have finished my portion of the congenial task. I  do not, o f 
course, refer to my work as finished in the sense that nothing need be added to it by 
myself or others, but it was necessary, at some time or other, to gather together the 
scattered material which had accumulated, and to regard the collection as a record o f 
the Geology of Queensland up to date. M y labours in the field, occupying, as they did, 
often the greater part of the year, and necessary office and laboratory duties at head
quarters, retarded the progress o f the work from year to year. Another cause of delay, 
and that the most serious, was the difficulty of what is called in legal phraseology 
“  closing the record,”  as fresh material poured in from day to day, and called for the 
reconsideration of many of the results already arrived at. My lifetime, just as well as 
a portion of it, might have been spent on the work if this difficulty had not been 
resolutely looked in the face.

To numerous Writers and many Personal Eriends my obligations for assistance 
rendered are deep and heartfelt. Their services will be found referred to throughout 
the Work.

The highest function of a Geological Survey is to lay a basis for future scientific 
observations by accurately mapping the relations of the various formations met with in 
a given district. I  cannot say that this beau ideal has been reached in Queensland. 
In every country, and especially in every new country, it becomes necessary in the 
first place to give attention to districts remarkable for the presence or prospects of 
mineral deposits. The “ Beports” of the Geological Surveys of Queensland form, for 
the most part, a series of such observations, and include as much stratigrapliical work 
as has been been found possible under the circumstances. By piecing together these 
isolated surveys, and adding to them such information as is procurable from outside

* We began by publishing conjointly a “ Catalogue of Works, Papers, Reports, and Maps on the 
Geology, Palaeontology, Mineralogy, Mining and Metallurgy, &c., of the Australian Continent and 
Tasmania.”  8vo. London: Stanford: 1881. The Catalogue was republished in 1882 by the New South 
Wales Government.
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sources, a Geological Map o f the Colony has been compiled with some approach to 
accuracy, although in many cases all that could be ascertained was that a certain deposit 
occupied a given position, the boundaries having to be guessed at from the compiler’ s 
knowledge, whether at first or second hand, of the topography of the district in question.

The first Geological Map of the Colony was a Sketch on the scale of about a 
hundred miles to the inch issued with the late Mr. Richard Daintree’s Paper “  On the 
Geology of Queensland,”  read before the Geological Society of London on 24th April, 
1872. The next was a hand-coloured Map on the scale of sixteen miles to an inch, 
prepared by me for the Colonial and Indian Exhibition of 1886, and which was published 
in the same year under the authority of the Department of Works and Mines on the 
reduced scale of thirty-two miles to an inch. The third is that on the scale of sixteen 
miles to an inch, issued with the present Work.

As this W ork is, to a large extent, based on official Geological Surveys, it may 
be well in this place to give a brief account of the personnel and a list of the publications 
o f these Surveys.

Prior to the separation of Queensland from New South Wales, the late Rev. 
W . B. Clarke, E.R.S., &c., was employed by the Government of New South Wales in the 
Northern District of that Colony, as it now stands, and extended his observations into 
the Darling Downs and Moreton Bay Districts, which are now included in Queensland. 
In a letter, dated 14th October, 1853, addressed to the Colonial Secretary of New South 
Wales,* Mr. Clarke described the Condamine Basin and the Creeks of the Darling 
Downs, with their included Marsupial and other remains, the trappean rocks of the 
Upper Condamine, the auriferous alluvial deposits of Lord John’s Swamp, the slaty 
rocks of Pikedale, and the portion of the Coalfield on the Condamine Waters.

Mr. Samuel Stutchbury, E.G.S., Curator of the Bristol Philosophical Institution, 
on the recommendation of Sir Henry De la Peche, was appointed Geologist for the 
Colony of New South Wales on 27th December, 1850. Sir Henry described Mr. 
Stutchbury as “  highly qualified for the sendee, and well instructed in our mode of 
work on the Geological Survey of Great Britain.”  Mr. Stutchbury held the appoint
ment till the end of 1855, and from October, 1853, was employed chiefly in the Southern 
portions of what is now Queensland, having extended his observations northward to 
Keppel Bay, when the state of his health obliged him to resign and return to England.

Mr. Stutchbury’s Reports were issued tri-monthly, and published as Legislative 
Assembly Papers. The first to deal with a portion of Queensland is the Tenth, of 
which I  have never seen a copy. It appears to have been descriptive of “  The Eastern 
Ranges opposite the Berrigal Station.”

The Eleventh Report, dated from the' Darling Downs, 1st October, 1853, deals 
with the same neighbourhood, and portions of the Dividing Range between Queensland 
and New South W  ales, and is accompanied by a Geological Map of the district between 
the Nandawar Range in New South Wales and Talgai in Queensland.

* Legislative Assembly Papers, N. S. Wales, fcp., 1853.
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The Twelfth Report is dated from South Brisbane, 1st January, 1854, and 
describes the basalts of the Condamine River and its tributaries, and the portion of the 
Ipswich Coal Field extending from the Basaltic Range of Toowoomba to Brisbane, and is 
accompanied by a Geological Map of the district between Dalby and the mouth of the 
Brisbane River.

The Thirteenth Report is dated from the Pine River, 20th May, 1854, and is 
descriptive of the Ipswich Coal Measures. It is accompanied by a Geological Map of 
the District from Ipswich down the Brisbane River and northward to Caloundra Point, 
and another showing the Coal crops of the Rivers Brisbane and Bremer.

The Fourteenth Report dates from Durundur, 1st August, 1854, and describes 
the Country from the North Pine River, via Caboolture, to Durundur. In  this Report 
Mr. Stutchbury sums up his observations on the portion of the Ipswich Coal Field 
visited by him, and it is evident that he had not grasped the idea that it was separable 
from the Permo-Carboniferous Coal Measures of New South Wales proper.

The Fifteenth Report, dated from Auckland Creek, near Gladstone, in January, 
1855, deals with the Country from Colinton to Gladstone, and is accompanied by a 
Geological Map extending from the junction of the Brisbane and Stanley Rivers to the 
mouth of the Boyne River.

Mr. Stutchbury’s Sixteenth and last Keport is dated from Sydney, 20th 
November, 1855, and describes part of the Coast District between the Boyne and 
Fitzroy Rivers, and is accompanied by a Geological Map.

Mr. Stutchbury’s Reports display keen powers of observation, and are not known 
so well as they ought to be. They are, however, extremely difficult to obtain.

In 1868 Mr. D ’Oyley H. Aplin was appointed Geologist for the Southern 
District of the new Colony of Queensland, and in the same year Mr. Richard Daintree, 
C.M.G., both formerly of the Geological Survey of Victoria, was appointed Geologist 
for the Northern District. Mr. Aplin held the appointment till the end of L869, and 
Mr. Daintree to the end of 1871.

Mr. Aplin’s Reports are seven in number, all in fcp., the first two, or perhaps 
three, published as Legislative Council, and the remainder as Legislative Assembly 
Papers.

His First Report, “  On the Geological and Mining Features of the Gympie 
Gold Field,”  is dated 2nd July, 1868.

The Second is a Report, dated 10th August, 1868, which I  have never been able 
to obtain.

The Third, dated 23rd October, 1868, is a “  Report of the Government Geologist 
of the Southern District,”  descriptive of an examination (for Gold) of the Country on 
the east side of the D ’Aguilar Range, and of the Neurum-Neurum and Delaney’s 
Creeks and adjacent Country, as far as the junction of Ihe former with the Stanley 
River.
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The Fourth, dated 16th January, 1869, is a “  Concluding Report of the Govern
ment Geologist for the Southern Division, on the examination for Gold of the Country 
south of the Bunya Buriya Range, between the River Brisbane and the Coast, including 
some Observations on the Gold Deposits at Jimna and Gooroomjam.”

The Fifth “  Progress Report of the Government Geologist for South Queens
land ”  is dated 31st March, 1869, and refers to the Talgai Gold Field.

The Sixth, a “  Report on the Auriferous Country of the Upper Condamine, 
embracing the Diggings at Talgai, Thane’s Creek, Canal Creek, and Lucky Valley,”  is 
dated 28th July, 1869, and is accompanied by a Geological Map.

The Seventh and last Report, dated 17 th January, 1870, is “  On the Geological 
and Mineral Features of a part of the Southern and Northern Portions of the Burnett 
District.”

Mr. Daintree made six Reports (all published in fcp. as Legislative Assembly 
Papers), as follows :—

(1.) On the Cape River Diggings, and the latest Mineral Discoveries in Northern 
Queensland, October, 1868.

(2.) On Gold Discoveries in the Gilbert Ranges (with Map), dated 7th April, 1868.
(3.) Progress Report on a Portion of the Rockhampton Mining District, with a 

Geological Map of Mount Wheeler.
(4.) General Report on the Northern District, 2nd February, 1870.
(5.) On the Ravenswood, Mount Wyatt, and Cape River Gold Fields, &c., dated 

29tli August, 1870.
(6.) Geology of Queensland as represented at London Exhibition, 1871, 3rd Novem

ber, 1871.

Mr. Daintree went to London in charge of the Queensland Mineral Exhibits at 
the 1871 Exhibition, and remained there as Agent-General for the Colony. In addition 
to the above Reports, Mr. Daintree wrote an important Paper, “  Notes on the Geology 
of Queensland,” in the Quarterly Journal of the Geological Society o f London, for 
1872. To this Paper there were appended Descriptions of the Fossils, by Mr. Robert 
Etheridge, F.R.S., F.G.S., Palaeontologist to the Geological Survey o f Great Britain, 
and Mr. W . Carruthers, F.R.S., F.G.S., Keeper of the Botanical Department in the 
British Museum. The Geological Map, which has already been referred to, was issued 
with this Paper, and was afterwards reproduced in colours by the Queensland Govern
ment.

A  Map of Queensland, “  Showing Mineral Areas,”  by Mr. Daintree, was issued 
with a “ Handbook for the Use of Intending Immigrants”  (n.d.), and again with a 
smaller “  Handbook for Immigrants to Queensland,” London, 1875. Both Handbooks 
were compiled by Mr. Daintree. The first-mentioned contains numerous photographs 
by him, which are evidently reductions of the large coloured photographs, mostly taken 
with a view to the illustration of geological structure, which adorned the Queensland 
Court of the 1871 Exhibition.
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Mr. (now the Hon.) A. C. Gregory, C.M.G., F.R.G.S., formerly Surveyor- 
General, whose explorations had already added so much to our knowledge of the interior 
o f Australia, held the appointment of Geologist for the Southern District from 1875 
to 1879. During this period he issued the following Reports (all in fcp.) :—

(1.) On the Geology of Part of the Districts of Wide Bay and Burnett, 19th August, 
1875. (Legislative Assembly Paper.)

(2.) On the Coal Deposits of the West Moreton and Darling Downs Districts, 8th 
March, 1876. (Council and Assembly Paper.)

(3.) On the Burrum Coal Mines, 9th November, 1878. (By Authority.)
(4.) Geological Features of the .South-Eastern Districts of the Colony of Queensland, 

15th September, 1879. (Legislative Assembly Paper.) With reference to tbis 
Report, a “ Geological Map of Moreton and Darling Downs,” on the scale of 
eight miles to an inch, was published by the Government in 1879.

(5.) On the Search for Coal between Dalby and Roma, 10th September, 1879. 
(Legislative Assembly Paper.)

In addition to the above, Mr. Gregory, when Surveyor-General, made a Report 
“  On the Mineral Discoveries on the Head of the Severn River and its Tributaries,”  
dated 29th April, 1872. (Council and Assembly Paper.)

A fter an experieftje of ten years on the Geological Survey of Scotland, I  was 
appointed Geologist for Northern Queensland on 29th March, 1876, and arrived in 
the Colony in 1877. On Mr. Gregory’s retirement the Geological Survey of the 
whole Colony was placed under my charge. In 1883, Mr. William II. Rands,
A.R.S.M., F.G.S., and on 6th December, 1888* Mr. Andrew Gibb Maitland, F.G.S., 
who had been trained in England for the Geological Survey, were appointed Assistant 
Geologists. These gentlemen and myself at present form the Field Staff of the Geological 
Survey. W e have published the following Reports :—

(1.) On the Geology and Mineral Resources of the District between Charters Towers 
Gold Field and the Coast, 14th May, 1878 (1879). R.L.J.* Fcp. (C. A. Paper). 
With two Geological Maps.

(2.) Geological Features of Part of the Coast Range between the Dalrymplc and 
Charters Towers Roads, 7th June, 1878 (1879). R.L.J. Fcp. (C. A. Paper).

(3.) Preliminary Report on the Bowen River Coal Field, 18th July, 1878 (1879). 
R.L.J. Fcp. (C. A. Paper). With a Geological Sketch Map.

(4.) On the Bowen River Coal Field, 23rd November, 1878 (1879). R.L.J. Fcp. (C. A. 
Paper). With a Geological Sketch Map.

(5.) On . the Normanby and Marengo Gold Fields, 15 th May, 1879. R.L.J. Fcp. 
(C. A. Paper). With two Geological Maps.

(6.) On the Progress of the Search for Coal in the Cook District, 19th June, 1879. 
R.L.J. Fcp. (C. A. Paper).

(7.) Second Report on the Progress of the Search for Coal in the Cook District, 12th 
August, 1879. R.L.J. Fcp. (C. A. Paper).

(8.) Explorations in Cape York Peninsula, 1879-80 (1881). R.L.J. Fcp. (C. A. Paper).
(9.) Further Reports on the Progress of the Gold Prospecting Expedition in Cape 

York Peninsula, 16th February, 1880; and Report on the Wild River Tin Mines, 
27th October, 1880 (1881). R.L.J. Fcp. (C.A. Paper). With a Geological 
Map.

* Robert L. Jack. r
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(10.) Six Reports on the Geological Features of Part of the District to he traversed 
by the Proposed Transcontinental Railway, 12th October, 1881—1st March, 1882 
(1885). R.L.J. Fcp. (C.A. Paper). With three Geological Maps.

(11.) On the Little River Coal Field, near Cooktown, 8th May, 1882. R.L.J. Fcp. 
(C. A. Paper). With a Geological Map.

(12.) On the Stanthorpe Tin Mining District, 24th July, 1882. R.L.J. Fcp. (C.A. 
Paper).'

(13.) On the Tin Mines of Herberton, Western, and Thompson’s Creek Districts, and 
the Silver Mines of the Dry River, 12th May 1883. R.L.J. Fcp. (C.A. 
Paper). With two Geological Maps and six Plates of Sections.

(14.) First Sketch of a Geological Map of the Hodgkinson Gold Field. R.L J. 1883. 
(15.) Progress Report of the Government Geologist for the Year 1883. R.L.J., in

Annual Report of the Department of Mines for 1883 (1884), p. 54.
(16.) On the Hodgkinson Gold Field, 7th August, 1884. R.L.J. Fcp. (C.A. Paper).

With two Geological Maps and five Plates of Sections.
(17.) On the Mount Morgan Gold Deposits, 8th November, 1884. R.L.J. Fcp.

(Legislative Assembly Paper). With Geological Map and Sketch Map.
(18.) On the Gold Deposits of Mount Leyshon, 6th February, 1885. R.L.J. Fcp. 

(C.A. Paper). With a Geological Map.
(19.) Progress Report of the Government Geologist for the year 1884. R.L.J., in 

Annual Report of the Department of Mines for 1884 (1885), p. 50.
(20.) Progress Report of the Assistant Government Geologist for the year 1884. 

W.H.R.,* in Annual Report of the Department of Mines for 1884 (1885), 
p. 52.

(21.) On the Gold Fields of Raglan, Calliope, Milton (Norton), and Cania, in the Port 
Curtis District, and on the Mineral Deposits in the Burnett District. W .H.R. 
Fcp. (C. A. Paper), 1885. With three Geological Maps and two Plates of 
Sections.

(22.) Progress Report of the Government Geologist for the year 1885. R.L.J., in 
Annual Report of the Department of Mines for 1885 (1886), p. 53.

(23.) Progress Report of the Assistant Government Geologist for the Year 1885.
W.H.R., in A.nnual Report of the Department of Mines for 1885 (1886), p. 62. 

(24.) On the Burrum Coal Field. W.H.R. Fcp. (C.A. Paper), 1886. With two 
Geological Maps and three Plates of Sections.

(25.) On the Gold and Silver Deposits in the neighbourhood of Mount Shamrock. 
W.H.R. Fcp. (C. A. Paper), 1886.

(26.) On the Argentine (Star) Silver Mines, Kennedy District. R.L.J. Fcp. (C. A. 
Paper), 19th October, 1886. With a Geological Map and one Plate of 
Sections.

(27.) On the Geology and Mineral Deposits of the country in the vicinity of Clermont. 
W.H.R. Fcp. (C.A. Paper), 1886. With Geological Map and Plate of 
Sections.

(28.) On the Geology and Mineral Resources of the Districts of Kilkivan and Black 
Snake. W.H.R. Fcp. (C. A. Paper), 1886. With three Geological Maps and 
one Plate of Sections.

(29.) On the Gold Deposits in the neighbourhood of Nanango. W.H.R. Fcp. (C.A.
Paper), 1886. With Geological Map and two Plates of Sections.

(30.) Geological Map of Queensland, on the scale of 32 miles to an inch. R.L.J. 
Issued under the authority of the Department of Public Works and Mines,
1886.

* William H. Rands.
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(31.) Handbook of Queensland Geology. R.L.J. 8vo., Brisbane: Warwick and 
Sapsford, 1886. Also issued with Essays prepared by the authority of the 
Executive Commissioners in Queensland for the Colonial and Indian Exhibition, 
London, 1886.

(32.) Annual Report of the Government Geologist for the year 1886. R L.J., in 
Annual Report of the Department of Mines for 1886 (1887), p. 63.

(33.) Annual Report of the Assistant Government Geologist for the year 1886.
W.H.R., in Annual Report of the Department of Mines for 1886 (1887), p. 65. 

(34.) Geological Map of the Ciiy of Brisbane and its Environs, accompanied by a 
Report. W .H  R. Fcp. (C. A. Paper), 3rd February, 1887.

(35.) Geological Observations in the North of Queensland, 1886-7. R.L.J. Fcp.
(C. A. Paper), 13th April, 1887. With three Geological Maps.

(36.) Geology of and Mineral Deposits occurring in the country in the neighbourhood 
ofBeenleigh and of the Logan and Albert Rivers. W .H.R. Fcp. (C. A. Paper), 
12th May, 1887.

(37.) On Mineral Lease 276, Watsonville. R.L.J. Fcp. (Legislative Assembly Paper), 
14th May, 1887. With a Geological Map.

(38.) Report on a Cobalt Lode at Black Snake, Kilkivan. W .Ii.R . Fcp. (C. A. 
Paper), 1887.

(39.) On the Geological Features of the Mackay District. R.L.J. Fcp. (C. A.
Paper), 8th November, 1887. With three Geological Maps.

(40.) Report on Glenelg and other Reefs in the neighbourhood of Thane’s Creek and 
Talgai, and certain Mineral Deposits near Stanthorpe. W.H.R. Fcp. (C. A. 
Paper), 14th May, 1887.

(41.) Annual Progress Report of the Government Geologist for the year 1887. R.L.J., 
in Annual Report of the Department of Mines for 1887 (1888), p. 81.

(42.) Annual Progress Report of the Assistant Government Geologist for the year
1887. W.H.R., in Annual Report of the Department of Mines for 1887 (1888), 
p. 92.

(43.) On the Eidsvold Gold Field. W.H.R. Fcp. (C. A. Paper), 1887. With 
Geological Map and Plate of Sections.

(44.) Coal Discoveries on the Flinders. R.L.J. Fcp. (C. A- Paper), 23rd January,
1888.

(45.) Geology of the Russell River. R.L.J. Fcp. (C. A. Paper), 17th March, 1888. 
With Geological Map.

(46.) On Limestone District, part of the Palmer Gold Field. R.L.J. Fcp. (C. A. 
Paper), 18th April, 1888. With a Map.

(47.) Second Report on the Mount Morgan Gold Deposits. R.L.J. Fcp. (C. A.
Paper), 12th December, 1888 (1889). With two Plates of Diagrams and Sections. 

(48.) The Mineral Wealth of Queensland. R.L.J. 8vo., Brisbane: Warwick and 
Sapsford, 1888. With Map showing the positions of Mineral Fields. Issued for 
the Queensland Commission, Centennial International Exhibition, Melbourne, 
1888.

(49.) Annual Progress Report of the Geological Survey for the year 1888 (1889). 
Fcp. (C. A. Paper).

(50.) On Taranganba Gold Mine. R.L.J. Fcp. (C. A. Paper), 18th May, 1889.
(51.) On the Albert and Logan District. W.H.R. Fcp. (C. A. Paper), 1889. With 

Geological Map and Sheet of Sections.
(52.) On Gympie Gold Field. W.H.R. Fcp. (C. A. Paper), 1889. With two 

Geological Maps and seven Plates of Sections.
(53.) Geological Features and Mineral Resources of the Mackay District. A.G.M.* 

Fcp. (C. A. Paper), 1889. With Geological Map and four Plates of Sections.

* A. Gibb Maitland.



(54.) Geological Observations at the heads of the Isaacs, the Suttor, and the Boweh 
Rivers. A.G.M. Fcp. (C. A. Paper), 1889. With three Geological Maps.

55.) Report on Geological Specimens from New Guinea. R.L.J. and A. W . Clarke.
Fcp. New Guinea Government Gazette, 6th June, 1889.

(56.) Report on Geological Specimens from New Guinea. W.H.R. Fcp. New 
Guinea Government Gazette, 15th August, 1889.

(57.) On the Sellheim Silver Mines and surrounding District. R.L.J. Fcp. (C. A. 
Paper), 11th September, 1889. With two Geological Maps and Plate of 
Sections.

(58.) Annual Progress Report of the Geological Survey for the year 1889 (1890). 
With Geological Map.

59.) The Coal Measures, Neardie Antimony Mine and Teebar and Culgoa Copper 
Lodes. W.H.R. Fcp. (C. A. Paper), 1890. With Geological Map and Plate 
of Sections.

(60.) On Mount Biggenden Bismuth Mine, Gebangle, and the Mount Shamrock Mine.
W.H.R. Fcp. (C. A. Paper), 1890. With a Geological Map and Plate of Sections. 

(61.) Proposed Boring for Artesian Water on the Etheridge and Croydon Gold Fields.
R.L.J. Fcp. (C. A. Paper), 18th January, 1890.

(62.) Proposal to Bore for Artesian Water at Normanton. R.L.J. and A.G.M. Fcp. 
(C. A. Paper), 20th January, 1890.

(63.) Brookfield, Pullen Yale, and Moggill Districts. W.H.R. Fcp. (C. A. 
Paper), 1890.

(64.) Coal in the Parish of Noosa. W.H.R. Fcp. (C. A. Paper), 29th November, 
1890.

(65.) Proposed Boring for Water at Brisbane. R.L.J. Fcp. (C. A. Paper), 5th March, 
1889 (1890).

(66.) The Tin Mines near Cooktown. R.L.J. Fcp. (C. A. Paper), 6th December, 1890 
(1891). With Geological Map and two Sheets of Plans.

(67.) The Mineral Selections on the Ballandean and Jibbinbar Runs. W.H.R. Fcp. 
(C. A. Paper), 1890.

(68.) The Paradise Gold Field. W.H.R. Fcp. (C. A. Paper), 1891.
(69.) The Chillagoe and Koorboora Mining Districts. R.L.J. Fcp. (C. A. Paper), 

6th November, 1890 (1891). With Map and Geological Map.
(70.) The Geology of the Cooktown District. A.G.M. Fcp. (C. A. Paper), 1891.

With Geological Map and two Sheets of Sections.
(71.) Geology and Mineral Resources of the Upper Burdekin. A.G.M. Fcp. (C. A. 

Paper), 1891. With Geological Map and two Sheets of Sections.
(72.) The Coolgarra Tin Mines and Surrounding District. A.G.M. Fcp. (C. A. 

Paper), 1891. With Geological Map and Sheet of Plans.
(73.) The Cape River Gold Field. W.H.R. Fcp. (C. A. Paper), 1891. With two 

Geological Maps and two Plates of Sections.
(74.) Notes on Broken Hill (N.S.W.) R.L.J. Fcp. (C. A. Paper), 15th May, 1891. 
(75.) Geology of Magnetic Island. A.G.M. Fcp. (C. A. Paper), 1892.
(76.) Second Report on Gympie Gold Field. W.H.R. Fcp. (C. A. Paper), 1891. •
(77.) Annual Progress Report of the Geological Survey for the year 1890. With 

Plate of Sections, and Geological Maps of Cania and part of Gilbert Gold Fields. 
Fcp. (C. A. Paper), 1891.

(78.) Report on Moondilla Gold Field. R.L.J. Fcp. (C. A. Paper), 1891.
(79.) Report on an Alluvial Cinnabar Deposit near Kilkivan. W.H.R. Fcp. (C. A. 

Paper), 1892.

PREFACE.
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(80.) Report on the New Discovery of Coal near the Callide Creek, Port Curtis 
District. W.H.R. Fcp. (C. A. Paper), 1891.

(81.) Report on Sapphire Deposits and Gold and Silver Mines near Withersfield. 
R.L.J. Fcp. (C. A. Paper), 1892. With a Map.

(82.) Report on the Kangaroo Hills Silver and Tin Mines. R.L.J. Fcp. (C. A. 
Paper), 1892. With a Geological Map.

(83.) Third Report on the Mount Morgan Gold Deposits. R.L.J. Fcp. (C. A. Paper), 
1892. With Maps, Views, and Sections.

(84.) Report on the Styx River Coal Field. W.H.R. Fcp. (C. A. Paper), 1892. 
With Geological Map.

(85.) Geological Observations in British Hew Guinea in 1891. A.G.M. Fcp. (C. A. 
Paper), 1892. With Geological Maps and Sections.

(86.) Report on Olsen’s and Johannsen’s Caves, near Rockhampton. W.H.R. Fcp. 
(C. A. Paper), 1892. With Map and Plate.

(87.) Report on Supposed Gold-hearing Quartzites, near Traveston and Glastonbury; 
and on Hyalite in Basalt, near Cooran. W .H.R. Fcp. (C. A. Paper), 1892.

(88.) Annual Progress Report of the Geological Survey for the Year 1891. Fcp. 
(C. A. Paper), 1892.

From February, 1889, to his death, on 10th April, 1891, Mr. James Smith was 
employed as Collector for the Survey. Mr. Smith had for many years previously been 
collecting fossils and other Natural History specimens, many of which he donated to the 
Geological Survey. His appointment to the staff o f the Survey enriched the collections 
with representative fossils from Rockhapipton, Langmorn, Raglan, Broadsound, Bar- 
caldine, the Drummond Range, and the Ipswich Coal Field. Mr. Smith, who was an 
enthusiastic naturalist, wrote a Paper “  On the Discovery of Fossils at Rock
hampton,” * and contributed numerous articles to the Natural History Society of Rock
hampton and the Rockhampton Bulletin. His place on the Survey will be very difficult 
to dll.

Mr. William W ood acted as Caretaker to the Survey Museum from 28th May, 
1886, to 31st May, 1891, when he retired, owing to the failure of his health. His place 
is now filled by Mr. Thomas Sythers.

M y Colleague, Mr. Robert Etheridge, Junr., has acted as Consulting Palaeon
tologist in an honorary capacity ever since my arrival in Queensland. His connection 
with the British Museum, the Australian Museum, and the Geological Survey of New 
South Wales, and his former connection with the Geological Surveys of Victoria and 
Scotland, rendered him peculiarly fitted for this task. To my association with him in 
Scotland, I  owe a friendship which has been very valuable to me as well as to the Colony 
o f Queensland. The magnitude of Mr. Etheridge’s labours on our behalf may be esti
mated by his contribution to the present work.

For some time back I  have urged on the Government the attachment o f a 
Chemist to the staff of the Survey. The three working members of the staff are 
chiefly employed, and can always be most profitably employed in the field, and have 
little time to devote to micro-petrographical work or to the chemical questions which 
arise in the course of their observations. Iam , however, enabled through the kindness

* Proc. Austr. Assoc. Adv. Sci., 1888, vol. i., p. 300.
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of my friend Mr. A. W . Clarke, F.G.S., o f Charters Towers, formerly Government 
Mineralogical Lecturer, to furnish an extensive series of Petrographical Notes on 
Queensland Rocks, the result o f at least two years’ assiduous labour.

It was originally my intention to include in the present volume all that I  could 
say regarding the Mines of the Colony, but I  had not made great progress when I  
became convinced that this would not only lengthen the work beyond all reasonable 
limits, but would also be a source o f further delay. Notes will be found in the 
following pages on most of the Mining Districts, and I  have drawn freely for statistics, 
&c., on “ The Mineral Wealth of Queensland,” * taking care, however, to bring the 
information up to date where it was possible; but the Economic Geology of Queensland 
must form the subject o f another volume. I  am informed that The Honourable 
W . O. Hodgkinson, Minister for Mines and Education, has a W ork on this subject in 
preparation^

ROBERT L. JACK .
Brisbane, 8th August, 1892.

xiv.

PALAEONTOLOGY.

The investigation of the material for the Palaeontology of Queensland and New 
Guinea was commenced in 1881, and has progressed at intervals since that date as 
opportunity would permit during the leisure time of the Writer.

The Palaeontology of Queensland has hitherto been treated only in a disjointed 
and desultory manner, whilst that of New Guinea, to all intents and purposes, is 
untouched and hardly known. The present attempt is the first on which a collective 
account of the Fossil Organic Remains of these countries has appeared. J

Up to 1872 Sir Richard Owen’s masterly descriptions of the large extinct Mar- 
supialia, a notice by Prof, (now Sir) F. McCoy on some Reptilian Remains, and a few 
Mollusca, and the more extended essay of the late Mr. Charles Moore on the Mesozoic 
Fossils of Wollumbilla, were the only Memoirs of any importance extant. In that year 
there appeared an account of the gatherings of the late Richard Daintree, C.M.G., by 
Messrs. Etheridge and Carruthers. Since then large collections have been made, chiefly 
through the labours of my Colleague, Mr. R. L. Jack, his Assistants, Mr. W . H. Rands 
and Mr. A. Gibb Maitland, and by the late Mr. James Smith, of Rockhampton, first as 
a private individual and afterwards as Collector for the Geological Survey. In addition 
many separate Papers have appeared, notably “  Carboniferous Marine Fossils,”  
“  Mesozoic Fossils from the Palmer River,”  and “  Fossil Flora of the Coal Deposits of

* See No. 48 in the preceding list of Publications.
+ Throughout the Work the paragraphs written by my Colleague and myself are distinguished by an 

initial (E. or J.) at the end.
X With the exception of a short Paper by the Writer, “  On our Present Knowledge of the Palaeon

tology of New Guinea,” in Records of the Geological Survey of New South Wales, vol. ii., p. 172. Sydney; 
Government Printer : 1890,
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Australia,”  by the late Rev. J. E. Tenison W ood s ; Dr. O. Feistmantel, “  Palaeozoische 
und Mesozoische F lora” ; the “  Palaeozoic Corals of North Queensland,”  by Prof. H. A. 
Nicholson and the W riter ; the “ Fossils of the Bowen River Coal Field,”  by the 
W riter ; and others of minor importance.

The work may be divided into two parts, the first treating of the Palaeontology 
o f Queensland ; the second recording what little is known of that of New Guinea. In 
describing the Queensland Organic Remains, I  have grouped them in very general 
and broad geological sections, consequent on the present tentative grouping of the 
sedimentary deposits. The general determination of the species has been rendered 
more difficult than ordinary by the poor state of preservation of a large number of the 
specimens. This will, to a great extent, explain the number of species simply indicated 
(sp. ind.) and not named, as I  thought it better to figure such when possessing any 
marked character, with the view of future determinate recognition. The species 
described represent not only those which have come under the eye o f the Writer, but 
others published by various Authors, chiefly in the “ Annals and Magazine of Natural 
History”  and the “  Quarterly Journal of the Geological Society of London.”  In many 
cases descriptions are quoted verbatim, with the kind permission of Dr. Francis on the 
one hand, and the leave of the Council of the Geological Society on the other. In such 
cases the Author’s name is invariably given at the end of the extract in brackets. Similarly 
lengthy extracts have been made from a Paper of my own in the “  Proceedings of the 
Royal Physical Society of Edinburgh,”  again with the kind permission of the Council.

I  have endeavoured to arrange the subject matters under each species in the 
clearest possible manner. Following the name of the fossil will usually be found a 
brief synonymy, detailing only the principal works in which previous allusions to it will 
be found. To the synonymy succeeds the specific description when it has been found 
requisite to give one, otherwise general observations follow next, and the account is 
completed by the locality and horizon. In the synonymy I  have endeavoured strictly 
to adhere to priority in the use of specific names, but I  wish it to be distinctly 
understood that newspaper articles (a medium unfortunately adopted by more than 
one Australian Writer of note) have been purposely ignored. In  the paragraph relating 
to the locality and horizon, the former is invariably followed by the name of the 
collector, ov recorder, when known to me, and in italics to give it greater prominence ; 
but when the name of the collector is unknown, that of the describer is substituted. I  
have also endeavoured, but not always with success I  am afraid, to indicate the Collection 
or Museum containing the specimens mentioned; and the absence of such reference 
will, in the great majority of instances, infer that the fossils are in that of the Queens, 
land Geological Survey.

I  am indebted to a large number of scientific friends for most cordial assistance. 
Had it not been for the constant kindness and encouragement of my old Colleague and 
Co-Author, the many difficulties which crop up in the production of a W ork of this kind 
wquld probably have proved fatal to it. A t no time was this more felt than on its 
resumption after my arrival in Sydney, when the sad lack of Palaeontological literature 
in the Colonies was forcibly brought home to me.
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For assistance in their respective special groups I  have to acknowledge my great 
indebtedness to Profs. H. A. Nicholson, M .D., of Aberdeen; T. Rupert Jones, F.R.S., 
of London; Ralph Tate, F.L.S., of Adelaide; Sir F. McCoy, F.R.S., of Melbourne; 
T. W . Edgeworth David, B.A., Sydney; the late Dr. P. H. Carpenter, F.R.S., of Eton, 
-and the late Dr. T. Davidson, F.R.S., o f Brighton (Eng.); Messrs. Edgar Smith, o f the 
British M useum; Stuart Ridley, late of the same Institution; and John Brazier, 
C .M .Z.S.; George Sweet, Melbourne; and T. Whitelegge, of the Australian Museum.

For general assistance and advice I  am equally beholden to Mr. R. Etheridge,
F.R.S., and Dr. Henry Woodward, F.R.S., of the British Museum.

Dr. G. J. Hinde, of Mitcham (Kng.), has most kindly conducted an original 
investigation of the interesting Cretaceous Sponge, Purisiphonia ClarJcei, for these 
pages; and I  am thus able to afford a much more detailed account of this species.

But to none am I  more indebted than to Messrs. Robert Kidston, of Stirling,
N.B., and R. B. Newton, of the British Museum. The former conducted the exami
nation of the Palaeozoic and Mesozoic Plants, and drew up a lengthy series of notes, 
which have proved of the greatest assistance. After my departure from London, Mr. 
Newton undertook the task of superintending the drawing of the lithographic plates, 
and general custody of the figured specimens. This, no light duty, has greatly 
contributed to the completion of this undertaking.

The success of all works on Palaeontology depends in a great measure on the 
illustrations ; and I  was fortunate in securing the careful and well-known artistic skill 
of my friends, Messrs. Charles Berjeau and Percy Highley. Taking into consideration 
the exceptional circumstances under which the plates were drawn, they reflect the 
greatest credit on these gentlemen. Additional plates (Nos. 37 to 41 inclusive) have 
been kindly undertaken by Mr. G. H. Barrow, of the Australian Museum.

Messrs. Richard Hall and W . H. Brown, the former of, the latter late pf, the 
Department of Geology, British Museum, have rendered me very valuable assistance— 
the one in preparing microscopic sections and developing specimens, the other in helping 
to unravel many difficult questions of bibliography.

Finally, as to the sources of the specimens described. The major portion are, 
of course, the result of the Geological Explorations of my Colleague and his Assistants. 
In addition to this, a valuable collection from the Rockhampton District was contributed 
by the late Mr. James Smith, of Rockhampton, who was also most kind in affording 
general local information. Mr. C. W . De Vis, Curator of the Queensland Museum, 
forwarded me another large series from the same neighbourhood, and many fine 
Cretaceous fossils from various localities. Besides these the cabinets of the British 
Museum, Australian Museum, and the Mining and Geological Museum, Sydney, have 
been laid under contribution. I  am indebted to the Rev. IT. H. Winwood, M .A., for 
the loan of the few existing specimens of the late Rev. W . B. Clarke’s Collection, 
described by the late Mr. Charles Moore,* now in the Museum of the Philosophical 
_____________:________________________________________________________________________ •

* Quart. Journ. Geol. Soc., 1870, xxvi., pp. 226-261. With the exception of these specimens, the 
whole of Mr. Clarke’s Collection was burnt in the Garden Palace fire at Sydney in 1882.
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Society of Bath (Eng.) The gatherings of my old Colleague, the late Richard Daintree, 
described by my Father,* have become much scattered, and it is difficult to refer to 
their present place of exhibition. The Corals are in the British Museum, and I  have 
received some o f the Mollusca from the Queensland Museum, but they do not all appear 
to be there. I  was permitted to borrow a few fossils from the Collection of the late 
Rev. J. E. T. Woods, and through the courtesy of the late Prof. W . H. Stephens, M .A., 
access was granted to many of the plants described by Mr. W oods in his Memoir on the 
“  Flora o f the Coal Deposits of Australia,” f  now in the Macleay Museum at the 
University of Sydney.

A  Bibliography of the principal Papers relating to the Palaeontology of Queens
land is given herewith.

It may be necessary to point out that as it is now some time since the Plates 
were printed off, the titles affixed to some of them are not in accord with the classifica
tion finally adopted, and reflect opinions now abandoned as to the age of certain 
formations. This, however, is of little importance, as the changes adopted will be noted 
in the text.

Sydney, 10th August, 1892.
ROBERT ETHERIDGE, J u n e .

b

* Quart. Journ. Geol. Soc., 1872, xxviii., pp. 317-350. 
f  Proc. Linn. Soc. N.S. Wales, 1883, viii., pt. 1, pp. 37-167.
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GEOLOGY AND PALEONTOLOGY OF QUEENSLAND
AND NEW  GUINEA.

— ♦ —

CHAPTER I.

INTRO DU CTORY.

T h e  eastern third, or perhaps nearly the half, o f Queensland is the remnant of a 
lofty tableland, composed of hard materials which have resisted denudation, and which 
culminates, at an elevation of 5,150 feet, in the Bellenden-Ker Ranges.* This table
land is the chief seat of the mineral wealth of the Colony. Its eastern edge presents 
a series of escarpments, or a short and steep slope down to the Pacific. This elevated 
tract generally robs the rain-charged clouds which rise up from the ocean, and a fairly 
watered and well-timbered country is the result. The generally indifferent character of 
the soil accounts for the fact that the grasses, although fair, are not first-rate for 
pastoral purposes. Where, however, basaltic plateaux occur, agricultural soils of the 
highest quality are produced, and are often covered by dense tropical jungles, watered 
by copious and perennial streams.

Besides granites and syenites, partly of plutonic and partly of metamorphic 
origin, and basic igneous rocks, both bedded and intrusive, and of various ages, this coast 
region contains a series of stratified rocks, of which the older members are more or less 
metamorphosed. Among these, and recognisable by their fossil contents, are formations 
related homotaxially to the Middle Devonian (Burdekin), the Permo-Carboniferous 
(Gympie, Star, and Lower, Middle, and Upper Bowen), the Trias-Jura (Burrum and 
Ipswich), the Cretaceous (Rolling Downs and Desert Sandstone), the Miocene and 
Pliocene (Lower and Upper Volcanic Series with associated Drifts), the Post-Tertiary, 
and the Recent.

The western interior presents a totally different aspect. The tableland slopes 
gradually westward and falls away towards the Gulf of Carpentaria and the south
western boundaries o f the Colony. The greater part of the interior is covered by soft 
stratified rocks of Cretaceous age which weather into a fine soil, supporting nutritious 
grasses, but almost treeless except in the south-western districts, where thick scrubs of 
mulga and gidya cover a region which is perhaps partly o f Tertiary age. The rainfall 
over this area is, however, comparatively small, and the watercourses are ill-defined and 
dried up to waterholes during the greater part o f the year. This defect on the part of 
nature is rapidly being remedied by the sinking of artesian wells. A t intervals portions 
of the interior are occupied by detached tablelands of what has been aptly named 
“ Desert Sandstone,”  supporting, as a rule, only spinifex grass and stunted timber. The

*  Report on the Bellenden-Ker Range, North Queensland, by A. Meston. Fcp. Brisbane: by 
Authority: 1889.
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evidences that the Desert Sandstone once covered the whole of the western interior are 
unmistakable, and it is matter for congratulation that it has been so extensively 
denuded as to lay bare, over an immense area, the rich soil-producing Cretaceous rocks. 
Between the Desert Sandstone and the Recent deposits is a series of drifts containing 
the remains of extinct marsupials and other animals.

In the following chapters, the various formations which tell a part of the 
geological history of the Colony are described in detail.

In my “ Handbook of Queensland G eology” (Brisbane, 1886), of which the 
present work may to some extent be regarded as an expansion, I  favoured the use of 
local names for the various formations described. In the present work, although the 
local names have been for the most part retained, I have ventured to point out the 
probable relations of the Queensland formations to those of Europe.

In a highly philosophical essay, Mr. R. M. Johnston, F.L.S., Government 
Statistician of Tasmania, asked the members of the Australasian Association* the 
question, “  How far can Australian geologists safely rely upon the order of succession 
of the characteristic genera of fossil plants of a far distant region in the determination 
of the order and relationship of Australian terrestrial formations?”  and answered for 
them, that— “ Australian geologists cannot with safety so rely, and that even within the 
wide borders of Australia considerable differences may be expected in the biology and 
minor subdivisions of systems as developed in some of its widely separated colonies.” I, 
for one, heartily concur in this verdict, and I  know that my Colleague in the palaeontological 
work has been fully alive to the difficulties attending classification when based upon 
palaeobotanical evidence alone. In dealing with animal remains, however, we trace a 
parallelism between the formations of Australia and Europe, although in view of the 
wide distance between the two regions we do not claim more than homotaxial relationship 
for the formations to which in Queensland we have attached European names. W e 
must, however, point out that the order of succession of the Queensland formations 
bears a general and striking resemblance to that of the European.

These sedimentary formations are described in the order indicated in the following 
table, commencing with the oldest or lowest.

* Proc. Austr. Assoc, Adv; Sci. for 1888 [1889]* p. 302,
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Classification and Supposed A ffinities of Queensland F oemations.
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CHAPTER II.

PLU TONIC A N D  M ETAM OEPH IC EOCKS.

(GRANITE, SYENITE, AND ACID CRYSTALLINE ROCKS.)

Mineral Areas—viz., Herberton Tin Field, Kangaroo Hills and Running Creek Silver and Tin 
Fields, Annan and Bloomfield Tin Fields, Ravenswood Gold and Silver Fields, Selllieim 
Bismuth Mines, Croydon Gold Field, Etheridge Gold Field, Eidsvold Gold Field, Mount 
Ferry Copper Mine, Tenningering, Boolboonda, Molangul, and Hormanby Gold Fields, 
Jimna and Gooroomjam Gold Fields.

I n denoting the whole of these rocks, on the ground of their lithological relationship, by 
a single colour, I  am well aware that the highest purpose of a geological map is not 
served, hut it seems all that can he done until a great amount of detailed surveying, 
accompanied by micro-petrographieal study, can he carried out.

In some regions the Granites and Syenites are clearly metamorphic. In  others, 
whether originally of metamorphic or of plutonic origin, they are covered by the 
oldest fossiliferous deposits of the Colony. Sometimes they are intruded among 
the earlier rocks. Sheets of quartz-porphyry in the neighbourhood of Townsville 
have been intruded among rocks containing Olossopteris, and presumably of the age 
of the Bowen Eiver Coal Field. The Hon. A. C. Gregory refers * to “  the extensive 
development of the porphyritic rocks which, rising through the Carbonaceous strata 
[Ipswich Formation], form the range dividing the valley of the Mary Eiver from the 
Maroochy Eiver.”

The same Author thus refers to the porphyries of the Moreton and Darling 
Downs districts + :— “ The porphyry consists o f a pale-brown paste with minute 
felspathic crystals, though it sometimes varies so as to consist of very small grains of 
quartz with minute cavities, containing oxide of iron, resulting from the decomposition 
of pyrites. Occasionally it is vesicular, and has the aspect of trachyte.

“  The age of this rock is greater than that of the basalts, which cut through and 
overlay it, though it often occurs that the basalt has found vent through the same 
fissures as the porphyry, and formed spurs to the more elevated masses of the older 
igneous rock, a feature which is especially developed on both sides of the Main Eange, 
near Cunningham’s Gap, where Mount Cordeaux, Mount Mitchell, and Spicer’s Peak 
are porphyry, and the subordinate ranges basaltic.

“  On the other hand the age is less than that of the Carbonaceous Series [Ipswich 
Formation], as the porphyry in all cases is found superimposed on the sedimentary 
strata.

The porphyritic rock is chiefly developed in the southern portion of the 
Moreton district, where it forms all the remarkable peaks on the Great Dividing Eange 
from the head of Laidley Creek to the southern boundary of the Colony, and thence 
along the Macpherson Eange, which separates the Logan Eiver from the Clarence, 
Eichmond, and Tweed Eivers.

* Report on the Geology of part of the District of Wide Bay and Burnett. Fcp. Brisbane: by 
Authority: 1875.

t  Report on the Geological Features of the South-eastern Districts of Queensland. Fcp. Brisbane: 
by Authority : 1879.



“  The general aspect of these hills is a succession of sharp peaks, formed by the 
upheaval of portions of strata, with a change of angle, one side of each hill being a 
nearly even slope, with a steep escarpment on the opposite side. The steep side, 
however, shows a columnar structure, which is vertical, and not a right angle, with the 
slope on the opposite side of the hills. Some of these peaks, as Mount Barney, 
W ilson’s Peak, Mount Lindsay, and Mount Mitchell, have an altitude of 3,000 and 4,000 
feet, and show the porphyry to exceed 2,000 feet, but in every case resting on car
bonaceous rocks [Ipswich Formation]. Though the porphyry sometimes flowed over 
considerable areas in thin sheets, and shows a cellular structure, yet the greater part 
must have been less fluid when erupted than the basalts.

“  Besides the principal mass between Cunningham’s Gap and Mount Lindsay, 
there are several detached points o f eruption, as Knapp’s Peak, Mount French, Mount 
Edwards, Flinders Peak, and Mount Goolman, all situate to the south of Ipswich, 
Mount Esk, on the Upper Brisbane River, Kangaroo Point, Bowen Terrace, and 
Spring Hill, in the town of Brisbane; also the Glasshouse Mountains.

“  In the town of Brisbane the porphyry is erupted through the Devonian slate, 
fragments of which are disseminated through the porphyry, while portions of silicified 
wood are embedded in the lower surface of the erupted mass.”

In another place it will be seen that the Kangaroo Point and Bowen Terrace rock 
is regarded as an altered brecciform ash rather than as a true crystalline rock. The 
Glasshouse Mountains, also, were regarded by Stutchbury as altered sandstone.

The granite of the Pentland Hills is metamorphic, “  alternate layers of coarser 
and finer material betraying its originally sedimentary origin,”  as has been observed by 
Daintree, and subsequently by myself.

As many of the most important metalliferous fields of the Colony occur in the 
group of rocks now referred to, lithological observations will be found in the descriptions 
o f the localities. The reader is also referred to Mr. A. W . Clarke’s Micro-Petrographical 
Notes printed with this work.

MINES CONNECTED W ITH  GRANITIC, &c., ROCKS.
HERBERTON TIN FIELD.

This field, which is one of the most important sources of lode tin in Australia, was 
only discovered in 1879.

The “ country-rock”  of this field is divisible into three classes: (1) a perfectly 
normal granite; (2) a porphyry of quartz and felspar (quartz predominating), with 
mica as an occasional or accidental and not essential constituent; and (3) highly inclined 
greywackes, quartzites, and shales— belonging, there is every reason to believe, to the 
Gympie Formation. The rocks of the first class, which extend northward from W atson
ville, appear to be nearly barren of tin ore, at least in the neighbourhood of Herberton 
and Watsonville, although at Return Creek they contain tin lodes. Those of the second 
were for a time regarded as the only seat of the tin deposits; but it is now questionable 
whether those of the third class do not excel them in this respect.

The porphyry rocks are intersected in every direction by large “  elvan ”  dykes 
(compact, highly silicated, yellowish or greenish felspar base, with blebs of quartz).* 
These elvans contain a good deal of arsenical pyrites, but— except in the case of the 
Three Star Mine— have not yet proved to be tin-bearing to any great extent. Dykes of 
quartzose chlorite and quartzose serpentine— probably originally intruded among the 
porphyry as quartz-diorites, or as rocks more or less of basaltic type, and subsequently

* See Mr. Clarke’s Micro-Petrographical Notes.
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metamorphosed— form the chief matrix of the tin ore in the porphyry country. The 
ore (binoxide of tin) occurs in floors, veins, or pipes, among the joint-planes of the 
dykes. It is rarely crystalline; but occurs either in amorphous masses, almost 
chemically pure, or intermixed with the dyke rock. Sometimes, as in the Bradlaugh 
Mine, the ore is so finely disseminated through the dark chlorite matrix as not to be 
distinguishable by the naked eye. These “  chlorite ores ”  generally weather of the 
colour characteristic of iron peroxide, and in such cases the tin ore is rather more 
obvious. Fluorspar and wolfram are associated with the ore, but tourmaline is of rather 
rare occurrence.

It seems most probable that the tin first came up in solution after the consolida
tion of the dykes and has been deposited along their walls and among the fissures and 
joint-planes which traversed them. A  re-solution of the tin ore probably took place 
simultaneously with the metamorphism of the dykes; and as the metamorphosed dykes 
had probably a new joint system developed in them, a further concentration of the ore 
may have taken place.

Considerable difficulties were at first experienced in following down the apparently 
capricious ore deposits, and the miners were haunted by doubts as to their continuance 
at greater depths. It has always seemed to me that their intimate connection with 
dykes was a sufficient guarantee of their great vertical range. The Great Northern, 
which has maintained from the beginning its position as the leading mine in the porphyry 
country, is now turning out ore from the 400-feet level.

In the sedimentary country-rock the group of mines now united in the North 
Australian Lease, near Watsonville, was the first to attract attention. In  these mines, 
especially in the North Australian and Ironclad, the lodes, although themselves some
times poor for a distance, sent off huge “  carbonas ”  of tin and copper ore along the 
bedding-planes of the shales and greywackes. In 1883-6, this group of mines yielded 
1,287£ tons of dressed tin ore, valued at £64,382. Important discoveries of silver and 
copper ores in this country have recently been reported.

More recently very important lodes of tin ore have been opened up in the 
sedimentary rocks at Irvinebank (Great Southern, &c.), in Glen Linedale, and at 
Denny and Dogherty’ s Camp. In the Irvinebank lodes the ore is generally of the 
“  chlorite ”  type, and in the Great Southern Mine it is associated with arsenical pyrites, 
bismuth, stibnite, &c. In the Gordon, in Glen Linedale, the ore impregnates a country- 
rock o f hard, fine-grained, siliceous, and talcose sandstone. At Denny and Dogherty’s 
Camp very fine crystals of tin ore are disseminated through a chloritic matrix in lodes 
which coincide with the bedding of the country-rock (pebbly grits).

There is little doubt that the stanniferous sedimentary rocks of this district are 
part of the same mineralised belt which has produced the lead and silver ores of Mount 
Albion and the Dry Fiver.

Considering the amount of lode tin obtained in the district, the yield of stream 
tin has been insignificant. A  considerable quantity, however, has been taken from a 
deep lead covered by basalt in the valleys of Nigger Creek and the W ild River.

For detailed information regarding the lodes the reader may be referred to—
(1) Report (R.L. J.) on the W ild River Tin Mines, 27th October, 1880, in 

Further Reports on the Progress of the Gold Prospecting Expedition in 
Cape York Peninsula, 1881.

(2) Report (R .L .J.) on the Tin Mines of Herberton, &c., 1883.
(3) Report (R .L .J .) on Mineral Lease 276 (North Australian), Watsonville, 

1887.
(4) Report (R .L .J .) on the Chillagoe and Koorboora Mining Districts, 1891.
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(5) Report (A. Gribb Maitland) on the Coolgarra Tin Mines and Surrounding
District, 1891.

(6) Mineral Lands Commissioner’s Reports in Annual Reports of the Depart
ment of Mines. *

Y ield  of H ebbebton T in  F ield .

LODE TIN ORE.
Stream 
Tin Ore.Tear.

Stone Yield of
Total. Value. Remarks.

Crushed. Black Tin.

Tons. Tons. Tons. Tons cwt.
i

£
*1879 .. • • • • • • • 131 9 5,260 Exported
*1880 • • • • • • ..» 193 11 7,740 a
*1881 • . • |M • « • 1,183 10 47,340 jj
*1882 ... • • • • • • 1,810 2

7
72,400 >>

+1883 12,405 2,646 Raised
+1883 “ Bagging

O re”
100 ( 3,346 01 109,740 yy

+1883 • • • • • • 600 ) ( 25,200 »
+1884 11,031 1,902 2,352 0 £ 68,474 yy
+1884 . . • . . • 450 j 16,200 y y
+1885 12,834 2,096 250 2,346 0 . 117,787 Raised ; 651 tons black tin

smelted at Iryinebank yielded 
438 tons tin

+1886 14,811 2,198 ... 1 2,448 0 { 109,920 Raised; 666i tons black tin
+1886 ... 250 j 13,000 smelted at Iryinebank yielded 

416i tons tin
+1887 12,142

11,159
1,508 300 1,808 0 126,560 Raised

+1888 1,390 
1,561'

171 1,561 0 78,150 yy
+1889 14,476 258 1,818 0 90,900 •

yy
+1890 13,700 1,690 341 2,031 0 104,050 yy

Totals 21,028 12 992,721

KANGAROO HILLS AND RUNNING CREEK TIN AND SILVER FIELDS.

Stream tin ore has been worked on Running Creek as far back as 1875, but no 
records of the output are now obtainable. The following account of this district is 
taken from a Report X on the Greology and Mineral Resources of the Upper Burdekin, by 
Mr. A. Gibb Maitland :—

“ There is no map in existence showing the relations which the various claims 
and creeks on the Kangaroo Hills Tin Field bear to one another.

“  The larger portion of the stream tin workings exists near the confluence of 
Sandy and Prospectors’ Creeks— tributaries of Oakey Creek— at an estimated altitude, 
by aneroid, of 2,113 feet above the level of the sea.

“  A t the time of my visit to the field, in June, 1890, it was practically deserted. 
A  few men were at work. In some cases the creeks and gullies were being ‘ raked ’ for 
the second or third time.

“ The ore of tin obtained throughout the field is the binoxide (cassiterite), which 
occurs in rounded fragments and broken crystals, generally of a reddish colour, and of 
no very great size. In some of the claims I saw a few of an amber colour, but they 
did not appear to be very common.

* From Return to the Legislative Assembly of Tin Ore exported from Tinaroo District, 188G.
f  From Mineral Lands Commissioner’s Report in Annual Reports of the Department of Mines.
£ Fcp. Brisbane: by Authority : 1891.
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“  Along with the tin in the wash there were a few topazes and a little magnetite.
“ The washdirt rests directly upon an uneven surface o f granite. A  section of 

this is well seen in a claim, originally part of the old P.C., viz.:—
(a) Stratified gritty sand, of a yellowish red colour, with a somewhat gravelly 

base, and varying in thickness from 10 to 14 feet.
(5) Cement, the matrix being a clay of a bluish-white colour, though often 

stained yellow. Of this there are from 3 to 4 feet.
It is in this cement, which contains boulders of rocks of the same nature as that forming 
the surrounding country, that the cassiterite occurs in irregular patches. A  small 
quantity of tin, but of no commercial importance, is met with in the upper stratified 
sand. It is a noteworthy circumstance that the ground to the south of Prospectors’ 
Creek contains a fair quantity of tin in the surface debris, but, as yet, search has failed 
to discover the lode from which the tin crystals undoubtedly came.

“  There are reefs and dykes from which tin has been derived, scattered over a 
fairly wide extent of country; but upon none of them has any great amount of work 
been done up to the present. Some of the dykes bear a marked resemblance to those in 
the Western and Coolgarra districts.

“  These dykes are intrusive basic igneous rocks. So far as is at present known, 
these do not attain any very great thickness, nor does their horizontal extension appear 
in this district to be very great.

“  Two leases have been taken up— the 40-acre lease, and the 60-acre lease; these 
are situated about 8 to 9 miles east from Kangaroo Hills Station.

“  In the 40-acre lease, situated on the eastern bank of the gully, a tributary of 
the Douglas, a cutting has been put in on the face of the hill upon a tin-bearing lode in 
granite country, which appears to trend north-east and south-west. A  section across 
this lode shows on the north about 30 inches of gangue made up of quartz and chlorite, 
with the binoxide of tin disseminated through it. Small quantities of the blue and 
green carbonates of copper are also contained in the gangue. Adjoining this to the south 
there is a thickness of about 30 inches of quartz. A  thin film of serpentine separates 
the quartz from the gangue.

“  A  few yards up the hill another cutting has been put in with the object of 
following a vein running N. 65° E. The matrix of the vein is similar to that above 
described.

“  Near the head of the gully an open work shows a wedge-shaped mass of quartz 
and chlorite trending due east. Both walls are granite, the faces of which are often 
coated with the green carbonate of copper. Some very large crystals of cassiterite 
could be seen in the quartz lying near the surface.

“  Still further up the creek a shallow shaft has been sunk upon a vein which has 
a course of N. 30° E. The vein has a thickness of from 1 to 12 inches. Haematite, 
limonite, and iron pyrites occur associated with the quartz and tin.

“  The 60-acre lease lies some distance west of the last. Upon it a shaft has 
been sunk to a depth unknown to my informant.

“  In the shaft a leader with a general course of north-east and south-west is 
met with.

“  Where the shaft now stands a good bunch o f tin-bearing gangue, about 2 feet 
6 inches across, has been met with. The gangue is quartzose chlorite of a nature 
similar to that met with throughout the district.

“ West of the shaft an open work shows a good leader of .variable thickness 
underlying to the north and trending east and west. The open work, 20 feet in depth 
and now full o f water, is reputed to have yielded a fair quantity of tin ore.
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“ The only returns of the output of the tin ore from this field are scattered 
through the annual reports of the Mines Department and the records kept in the 
Custom House, Dungeness.

“ The following is a Tabulated Statement of the Yield of Tin from the 
Kangaroo Hills District, so far as can be obtained. This table includes the yield from 
the recently discovered alluvial field in Dingo Creek, distant about 30 miles from 
Kangaroo H ills:—

Year. Yield of Black Tin. Value. Authority.

Tons cwt. £
1885 100 0 5,556 Mineral Wealth of Queensland.
1886 121 0 6,534 Annual Report, Mines Department, 1886.
1887 83 6 . • • Customs Records, Dungeness.
1888 117 16 . . . >> >>
1889 137 0 . . • y y  y y  y y
1890 38 0 ... y y  y y  y y

“  Bismuth.— Fragments o f carbonate of bismuth have been discovered in the 
alluvial gravels in the neighbourhood o f Kangaroo Hills. Recently bismuth has been 
met with in one of the creeks draining into Halifax Bay.

“  Iron .— Ores o f iron are very plentiful throughout the district.
“  In  one of the branches of Biscuit Creek, about 9 miles down the river below 

Kangaroo Hills Station, there is a large lode of haematite in quartz country. The ore 
has a considerable disturbing effect on the magnetic needle.

“  Some distance north of Donnybrook there occurs what is known as the Iron 
Mountain. This rises to an altitude by aneroid of 200 feet above the level of the camp 
at Donnybrook.

“  The Iron Mountain in reality occupies one end o f the cap of a lode which can 
be traced for some distance.

“  In places there is a kind of quartzose gangue. A t one spot huge blocks of 
haematite and limonite stand out in bold relief upon the back of the lode.

“  The general course of this lode is north-west and south-east. Numerous 
veinlets branch off at right angles to the strike. A t one place merely small bunches 
and veinlets of haematite occur in the gangue, in addition to small quantities of the 
blue and green carbonates of copper.

“  Near the ‘ Mountain ’ the lode or mass presents a steep escarpment to the
east.

“  On the face green and blue carbonates of copper form botryoidal and stalactitic 
masses in a cavern about 9 feet in height, which runs for a few feet westwards.

“  Along the whole course of the lode a little surface-work has been done, and 
this seemed to show that the general character of the ore is the same throughout its 
whole length. The linear persistence of this lode is most marked.”

“ Silvek-Lead.
“  A  promising deposit occurs about 25 miles distant southwards from 

Kangaroo Hill Station at a place known as Donnybrook, on the waters of the 
Running River.

“ The discovery is said to have been made by Mr. R. Moss, one of the present 
owners, when out on a prospecting trip in the year 1871, but until the year 1890 he 

vtook no steps to work the deposit.
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“ A t the time I  visited Donnybrook, in June of 1890, Mr. Moss was the only one 
in the field. Little or no work could be said to have been done ; hence to examine the 
surface features was all that could be done. The deposit occurs amongst a series of 
quartzites and saccharine limestones, the age of which, in the absence of detailed 
mapping or fossil evidence, I  would hesitate to fix. From such an examination as was 
made, the limestones did not appear to occupy any very great extent of country, and 
the whole of the rocks appeared to have undergone a certain amount of faulting and 
disturbance, resulting in the production of fissures of variable dimensions in which the 
ores were deposited.

“  About half-a-mile north of the camp at Donnybrook a shaft has been put down 
to no great depth upon a lode of galena of variable thickness. The hanging-wall is 
well-defined, while the foot-wall cannot be said to have yet been found. A  greyish- 
blue limestone forms the hanging-wall. The course o f the lode appears to be about 
N. 20° E. In the cap were a little green and blue carbonate of copper and cerussite, 
with kernels of galena. The lead is said to assay about 5| oz. of silver to the ton.

“  A  little to the north a similar galena lode had been opened up ; this is said to 
assay 26 oz. o f silver to the ton. Yery little work had been done at the time of my 
visit. The ore at the surface contains green and blue carbonates of copper, galena, and 
carbonate of lead. One of the walls is a white saccharine limestone which runs 
N. 65° E.

“  Close to Donnybrook, the most work appears to have been done upon a lode 
known as the Hidden Treasure. A  shaft has been put down to a depth of 40 feet. No 
foot-wall appeared to have yet been met with.

“ The lode consisted of a large body of kaolin and lithomarge, containing 
small quantities of green carbonate of copper, some showing native silver fairly 
abundantly, and a little oxide of manganese (hausmannite P). A  specimen from 
the surface, containing cerussite and copper carbonates, assayed for me by Messrs. 
Coane and Clarke, yielded 314 oz. 5 dwt. 1 gr. of silver to the ton and 19 per cent, 
o f lead.

“  A t the foot of the shaft galena was beginning to make its appearance at 45° 
to S. 60° E. The galena, of fairly fine grain, yielded, on assay by Messrs. Coane and 
Clarke, 1 oz. 9 dwt. 9 gr. of silver to the ton and 28 per cent, of lead, with a trace of 
gold.’ ’

Since Mr. Maitland’s report was written it appears that the Sunning Creek 
Silver Mines are about to become o f considerable importance.

Y ield  of R unning Creek T in M ines from  1883.
1883 25 tons of stream tin, value £1,000
1884 27 1,134
1885 5 ,, ,, 225
1886 6 ,, ,, 330

T ota l...........................  £2,689
In succeeding years the returns do not admit of the separation of the output of 

Sunning Creek from that of Kangaroo Hills.

ANNAN AND BLOOMFIELD TIN FIELDS.
These tinfields are comparatively new, and till very recently the only ore 

exported has been stream tin, which is found in narrow gullies among tropical jungle. 
Fortunately water is abundant, and washing presents no difficulties. The narrowness 
o f the gullies hitherto worked has made it not worth while to apply hydraulic power to 
the washing, but this will probably be done in future in the wider and deeper drifts oT
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the lower reaches of the Annan, Trcvethan Creek, and the Bloomfield, where large 
deposits may be expected to occur. The quantities of ore raised, according to the 
Annual Reports of the Department of Mines, have been as fo llow :—

Tons. Value.
1885 300 £3,144
1886 148 7,400
1887 945 58,783
1888 1,051 66,949
1889 690 38,000
1890 578 34,979

Totals 3,712 £209,255
The greater part of the above must have been stream tin. From May, 1889, 

to May, 1890, 540 tons of stone were crushed at the Lion’ s Den Machine, yielding 
49 tons of “  black tin.”  The only other machine on the field, that at Mount Browning, 
only commenced work during the present year (L891).

The principal lodes occurring in granite or syenite country are the Mount Les- 
well, W heal Davey, Collingwood, Lease 96, Cahill Brothers’ Lease, Richmond, Lion’ s 
Den, Mount Hartley, Mount Amos, Mount Browning, Fiery Star, Murray and Me Ardle’ s, 
Gladstone, and Creighton’s, while Dodd’s Lode and a few others occur in a greywacke 
rock which may be supposed, like the strata of the Palmer Gold Field, to belong to the 
Gympie Formation.

The ore appears to occur in the lodes for the most part in pipes or shoots, 
associated with quartz, wolfram, and tourmaline, the last sometimes in considerable 
quantities,* and is occasionally very rich.

These mines are described in detail in the two reports by the writer.f

CHARTERS TOWERS GOLD FIELD.
See Chapter III.

RAVENSW OOD GOLD FIELD.
The country-rock of this goldfield is a grey syenitic granite, in which hornblende 

accompanies or takes the place of mica. Actinolite is sometimes substituted for the 
hornblende. The reefs belong to two distinct systems, one running north and south 
and underlying to the east, and the other running east and west and underlying to the 
south. They generally have a quartzose gangue, and contain iron and copper pyrites, 
arsenical pyrites, zinc-blende, galena, &c., as well as gold. This complex “  mundic,”  
when exposed to alternate atmospheric and aqueous influences, is decomposed, the 
metallic compounds being oxidised and the gold set free, and consequently the field was 
a favourite “ poor man’s diggings” till the water level was reached. A t that level, 
however, the majority of the mines suffered a severe check, as it was found to be 
impossible to save more than a small proportion of the gold by amalgamation. The 
products of some of the richer mines were for a time sent to Europe for treatment, but 
many of the others which had paid well in the “ brownstone”  did not produce a sufficient 
quantity of rich ore to yield a profit after paying expenses, of which the carriage to the 
coast formed the heaviest item. Roasting was also resorted to, and was successful in some 
cases. Smelting was next tried, but proved too costly. Chlorination and the “ Cyanide”  
process have also been tested. Improvements in these processes will probably ere long 
prove equal to the extraction of the gold from what has hitherto been found an unusually 
refractory ore, when Ravenswood will take high rank among Australian goldfields. **

** See Mr. Clarke’s Petrographical Notes.
+ Geological Observations on the North of Queensland, 1887; and Second Report on the Tin Mines 

near Cooktown, 1891.
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A considerable quantity of alluvial gold has been obtained in Elphinstone Creek 
and other streams on the field, mainly by Chinese, who turn over the wash again and 
again. Alluvial and reef gold have, however, not been distinguished in the early returns, 
and in more recent years part of the gold in the alluvial may have been derived from 
tailings.

Y ield  of R avenswood G old F ield .

REEF GOLD.

Alluvial, &c., 
Gold.Year.

Tons of Stone 
Crushed. Oz. Gold.

Total Gold, Remarks.

To end o f—
1875

1876

Oz. Oz.
170,649

18,788

Deduced from figures in Keport 
Department of Mines for 1884,
p. 10

Includes gold from pyrites and 
tailings

1877 10,441 11.9631 • • • 11,963
1878 15,500 13,2521 • • • 13,252 1 Includes gold from pyrites and
1879 15,700 15.7441 . . . 15,744 tailings
1880 13,479 12,6201 825 13,445
1881 10,880

7,854
8,6002 2,5953 10,195 2 Includes gold from tailings

1882 5,002 3,7094 8,711
1883 7,985 6,054 6,946 13,000 3 Includes gold from exported
1884 13,202 11,828 2,364* 14,192 mundic
1885 11,039 15,916 1,725* 17,641
1886 4,706 7,406 1,839* 9,245 4 Includes alluvial gold and gold
1887 6,589 6,842 3,548* 10,390 from tailings and exported
1888 11,560 8,875 1,791® 10,666 mundic
1889 19,498 14,600 1,119 15,719
1890 17,796 14,731

Total

1,322 16,053

369,653

6 Classed as “ alluvial”  by warden

RAVENSW OOD SILVER FIELD.

A  belt o f argentiferous rocks extends for about six miles north-westward from 
the richest part of the Ravenswood Gold Field. Although the goldfield and the silverfield 
are both in granite country, a tolerably distinct line may be drawn between the grey 
syenitic granite of the goldfield and the coarse-grained red granite of the silverfield. 
The latter is a mixture of roundish blebs of quartz, flesh-coloured or pinkish orthoclase 
crystals, and hexagonal mica. The principal lode, known as King’s, or the One-Mile, 
runs N. 28° W ., and underlies at 35° to E. 28° N. It  is a very rich lode, and frequently 
consists of two parallel veins. The surface yielded carbonates of lead, giving as much 
as 300 oz. o f silver to the ton. The lower levels have given a steady yield of galena ores, 
with, as a rule, 2 oz. of silver per ton to the unit o f lead. The galena is in places a 
good deal mixed with pyrites and zinc-blende. In a shaft in Lease 109 the lode has been 
cut at a vertical depth of 650 feet. The shaft bottomed on an antimony and copper ore, 
somewhat resembling tetrahedrite in its composition, but containing from 500 oz. to
5,000 oz. of silver to the ton. Pumping and winding and dressing machinery were 
erected to work this rich deposit, which, however, appears to have thinned out.

The Mount Right Lodes, at the north-western end of the argentiferous belt, 
have not yet been worked on a large scale, although the Warden reported that in 1883 
a single miner raised 20 tons of galena ore, worth £400. In 1884 the same “  hatter ”  
raised 26 tons, worth £702. Some thin lodes of antimony ore occur among the’ silver- 
lead mines of Mount Right.
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In the following table, the great bulk of the ore has been raised from King’s 
Mine. The other mines are specified where the information is given in the Annual 
Reports o f the Department of Mines.

Y ield of R avenswood Silver  F ield .

Year. Mine. Tons ef Ore. Raised, Exported, or 
Dressed. Value.

1880 43 Mount Right ... 12* Exported
£  s .  d.

371 5 0
11

A A
11 ••• ••• 2* fi 86 1 3

11 One-Mile (King’s ?) 108 i i 3,152 10 0
1881 King’s ............................ 357 ii 14,040 0 0

91 Roberts and Others 20 i i 1,400 0 0
1882 . •. 200* i i 6,762 0 0
1883 ... 381 i i 12,072 0 0
1884 • • • 895 ii 20,560 0 0
1885 ... 905 ii 22,937 0 0
1886 .. • 928 Dressed 23,114 0 0
1887 .. • 1,142 Raised 25,520 0 0
1888 ... 11 • • • 140 0 0
1889 . . . . . . • • • . . .
1890 King’s 2741 Raised 6,411 17 6

Totals ... 5,231* ... 136,566 13 9

SELLHEIM  BISM UTH MINES.
Three miles east of the township of Eukalunda, on the north side of the Mount 

W yatt and Bowen road, is the Daisy Bismuth Mine. The cap is traceable for one chain
E. 20° N. to a shaft 12 feet deep. In the shaft the lode is at least 3 feet 4 inches 
wide, for neither hanging nor foot wall is seen. It has an 8-inch vein of iron and 
copper ore with greenish-yellow imperfect prismatic crystals of bismuth ore. The 
vein underlies at a high angle to S. 20° E. Horizontal veins o f ore go into both sides 
of the shaft. The matrix of the ore is mainly red iron oxide with a considerable 
proportion of “ tile ore,”  or ferruginous red oxide of copper. It contains some 
green and blue carbonate of copper, sometimes in crystals, and a considerable quantity 
o f the bismuth ore already mentioned. The greenish-yellow crystals yield bismuth, 
copper, and iron, the bismuth and copper being in the condition of carbonates. It is 
probable that the ore results from the transmutation of wittiehenite or cupreous 
sulphate of bismuth, which will probably take its place (mixed with iron and copper 
pyrites) below the water level. It  may be mentioned that wittiehenite is steel-grey to 
white in colour, has a black streak, tarnishes pale lead-grey, and contains about 48 per 
cent, of bismuth and about 33 per cent, o f copper. A  sample of the greenish-yellow 
bismuth ore freed from the matrix gave me on analysis 33‘76 per cent, of bismuth.

A  hole just being sunk 100 yards to E. 20° N. shows ore 2 feet 8 inches in width, 
mostly iron, manganese, and copper oxides, with some green copper carbonate, and some 
lumps of yellow bismuth ochre. Another pothole, one chain further along the cap, 
shows specks of galena, and heavy iron, copper, and manganese oxides. It was opened 
some years ago by prospectors for silver. The country-rock is syenite.

Half-a-mile east of the Daisy is the Eukalunda Bismuth Mine. It  commences 
at the south-west end with a very large blow (say 12 feet wide) of red ironstone, with 
some manganese oxide, quartz, and streaks and spots of greenish-yellow bismuth ore. 
A  hole 12 feet deep shows it to underlie at a high angle to the south-east. A  shaft 
20 feet deep about 40 feet to the north-east shows the same underlie, but does not prove 
the width of the lode. The shaft shows ferruginous quartz with some bismuth ochre,



14

traversed by horizontal yellow clay veins. One chain further north-east a shaft 40 feet 
deep shows the underlie of the lode to be 80°. The ore is to a large extent composed of 
yellow oxides of bismuth and iron, red iron oxide, some copper pyrites, and large 
quantities of greenish-yellow bismuth ore. The lode is at least 5 feet wide, but the 
hanging-wall is not seen in the shaft. There are two veins of ore, each about 10 inches 
thick, and veins of ironstone run towards the hanging-wall side of the shaft at an angle 
of 45°. Tor about 3 chains north-east of the 40-feet shaft the greenish-yellow bismuth 
ore is traceable in the cap of the lode. For 7 chains further only ironstone is seen.*

The Reports of the Department of Mines show the output for the last two years 
to be as follows, the mines having as yet been only worked on an experimental scale, 
owing, I  believe, to the difficulty in getting access to the bismuth market:—

Ore liaised. Estimated
Tons. Value.

1889 44 £8,300
1890 6 681

CROYDON GOLD FIELD.
This goldfield was only discovered in the end of 1884, and for some time its 

importance was not recognised. After some extraordinary crushings of Croydon stone 
at the Etheridge the first machine was opened on the field in November, 1886, and since 
then the prosperity of the place has advanced rapidly. The population was estimated 
at 8,000 in December, 1887, and (by the Warden) at 3,212 in December, 1889; the 
floating population attracted by the first rush having been reduced to tbe number neces
sary for the industry. The township is now connected by rail with Normanton.

The part of the field immediately surrounding the township lies in a hornblendic 
granite, but north and east of the town is a wide-spread rock, apparently of metamorphic 
origin. It has a flinty ground-mass, and shows at one end of the series a clastic structure 
like an altered conglomerate, and at the other fluxion-structure, f  Many of the reefs lie 
rather flat, and this circumstance gave rise at first to misgivings as to their permanency; 
but this prejudice, like many others, has had to yield to the logic of facts. In some the 
gold is very much alloyed with silver. One line of reef shows a good deal of native silver.

The township is on the very edge of an alluvial flat which extends to the Gulf of 
Carpentaria. O f some of the deposits in this flat it is impossible to say whether they are 
recent alluvial “  cements” or belong to the Desert Sandstone. The auriferous rocks them
selves nowhere rise to any considerable elevation, and are overlaid in places by isolated 
fragments of fossiliferous Desert Sandstone, which are alluded to in another place.

Besides the township of Croydon proper, Carron, Golden Valley, Tabletop, 
Goldstone, The Homeward Bound, The Mark Twain, The Croydon King, The Springs, 
and Wallabadah are centres of mining industry in the neighbourhood.

Y ield or Ceoydon Gold Field.

Tear. Stone Crushed. Yield therefrom. Alluvial Gold. Total Gold. Average Value of Gold per oz.

1887
1888
1889
1890

Tons.
10,950
22,792
29,439
43,226

Oz.
31,787
44,839
52,541
60,368

Total

(Not estimated) 
23 oz.

(Not estimated) 
(Not estimated)

• •  •

Oz.
31,787
44,862
52,541
60,368

189,558

£2 13 6 (Local value) 
£2 17 3£ (Mint value) 
£2 11 4J- (Local value) 
£2 13 3 (Local value)

* Report by R.L.J. on the Sellheim Silver Mines and Surrounding District. Brisbane: 
Authority: 1889.

f  See Mr. Clarke’s Notes.
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ETHERIDGE GOLD FIELD.
The greater part of this extensive field is a coarse-grained granite with large 

crystals of orthoelase felspar and flakes of mica.* Of this granite Mr. Daintree 
remarks! that it is simply transmuted mica schist, as shown by the presence of 
occasional bands of unaltered schist throughout the mass. The principal drawbacks to 
the field hitherto have been its inaccessibility and the isolated position of the reefs. 
Mines, without an output sufficiently large to keep their own crushing machinery going, 
have again and again been abandoned owing to the cost o f carriage to the nearest mill. 
The principal centres of mining are the Cumberland, Durham, Georgetown, Finnegan’ s, 
and Goldsmith’s.

The Cumberland Mine, which has been one of the most productive on the field, 
has an el van dyke between the walls, the reef sometimes occupying its upper and 
sometimes its lower side. The quartz reefs, except above the water level, are generally 
charged with iron pyrites, copper pyrites, arsenical pyrites, zinc-blende, and galena, in 
varying quantities. The mines at Goldsmith’s form, geologically, part of the Gilbert 
Gold Field, being situated in mica-schist country, although geographically they belong 
to the Etheridge Basin. The stone from these mines is less difficult to treat than that 
from the reefs in the granite.

The Etheridge and Gilbert having been, during the greater part of their history, 
in charge of the same Warden, the returns from these fields have been generally 
lumped, together. This is unfortunate for statistical purposes, as the two fields are 
geologically distinct. In the following table the greater part of the reef gold must 
have come from the Etheridge, and the greater part of the alluvial gold from the 
Gilbert. In  1881 and 1882 the return also includes gold from the Woolgar. The 
amount from the W oolgar in 1881 must have been trifling, as the Warden at the end of 
the year reported that the crushing machinery was only “  nearly ready.”  In 1882 the 
amount from the W oolgar was probably about 2,000 oz.

Y ield op Ethebidoe Gold Field.

Tear. Stone Crushed. Yield therefrom. Alluvial Gold. Total.

To end of— Tons. Oz. Oz. Oz.
1875 * • • • • • • • . 1 129,798
1876 • • • . . . • • • 13,202
1877 3,134 4,837 . . . 4,837

.1878 3,550 6,365 1,031 7,396
1879 4,417 5,927 9,571 ? 15,498
1880 4,455 8,821 11,547 20,368
1881 12,151 20,926 2,104 23,030
1882 7,428 13,190 5,241 18,43i
1883 10,751 16,127 2,840 18,967
1884 7,010 16,560 1,000 17,560
1885 11,354 22,708 22,708
1886 10,983 22,700 500 23,200
1887 8,100 24,603 50 24,653
1888 § 8,606 § 22,662 • • • 22,662
1889 || 11,083 || 18,150 • • • 18,150
1890 18,575 || 24,310 270 24,580

Total ... • • • 405,040

* See Mr. Clarke’s Notes.
+ General Report upon the Northern District. Brisbane : by Authority : 1870.
J Deduced from figures in Report of the Department of Mines for 1884, p. 11.
§ Including Woolgar, but excluding Mount Hogan, which is added to Gilbert returns.
|| Including Woolgar, Mount Hogan, and Gilbert. At these places little appears to have been done.
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EIDSVOLD GOLD FIELD.
“ The country-rock round about Eidsvold consists of granite, which for the most 

part is medium-grained, of a pinkish-brown colour. Its constituents are orthoclase 
felspar, largish blebs of quartz, and small crystals o f mica (biotite). The rock passes 
in parts into a fine-grained syenitic granite of a darkish colour, and contains hornblende 
in addition to mica.

“  The reefs are situated in the granite country. They are running in various 
directions, though the majority of them have a north-west to north-north-west bearing. 
They lie very flatly in most cases, the underlie varying from 45° to 75°.

“  All the reefs contain a certain amount of mundic ; and, as the water level has 
not yet been reached, the quartz is often of an ochreous or gossany nature from the 
decomposition of the sulphurets. It is probable that the reefs will be rich in sulphurets 
at a depth.

“  Eidsvold, in many respects, somewhat resembles the Charters Towers G-old 
Field. The chief points of resemblance are— the country-rock, which in both places 
consists to a great extent of granite and syenite or syenitic granite; in the flat underlie 
of the reefs; and in the character of the gangue of the reefs, which consists in both 
places, to a great extent, of decomposed granite debris with veins of quartz.

“  Comparatively small amounts of the sulphurets (pyrites and galena, &c.) have 
yet been met with in the Eidsvold reefs, owing, no doubt, to the fact that the workings 
have not yet reached beyond the action of atmospheric influences. The quartz, however, 
is often ferruginous, and contains a yellow ochreous material which has been produced 
by the decomposition of these sulphurets, which will be found to exist in large quantities 
in the reefs when the water level is reached. A  few of the reefs contain a good per
centage of galena, a mineral of very common occurrence in the Charters Towers reefs. 
Very little copper ore occurs in the reefs. On the other hand, arsenical pyrites is o f 
common occurrence here in some reefs. I  did not meet with any zinc ore at Eidsvold, 
while sphalerite (zinc-blende) is of common occurrence at the Towers.

“ The field, as far as can be gathered from surface indications, is, with the 
exception of a few porphyry and syenite dykes, singularly free from eruptive dykes.

“  So far as can be judged from the work already done, the prospects of Eidsvold 
as a reefing district are very good.

“  The field will soon have the advantage o f a thorough trial, for two or three 
batteries will soon be on the field.”  {Report on the Eidsvold Gold Field, by William
H . Hands, Assistant Government Geologist.)

In the report above quoted, Mr. Hands gives detailed descriptions of the several 
reefs, and mentions the occurrence of tin ore (cassiterite) in one of them, associated 
with tourmaline, and of stibnite (sulphide of antimony) in another.

Y ield  of E idsvold G old F ield .

Year.
REEF

Stone Crushed.

GOLD.

Gold therefrom.
Alluvial Gold. Total Gold.

Tons. Oz. Oz. Oz.
1887 ... 27 84 •  • • 84
1888 ... 7,768 6,907 100 7,007
1889 ... 15,933 15,446 150 15,596
1890 ... 20,910 15,823 110 15,933

Totab 44,638 38,260 360 38,620
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MOUNT PE R R Y  COPPER MINE.
Although this is not the only copper-mine in the district, it is the only one 

which has been worked continuously and on a large scale.
Mr. Israel Bennett, Inspector of Mines, and formerly manager at Mount Perry, 

was good enough to give me the following notes in 1885 :—
“  Seven shafts have been put down on the lode to various depths; the main or 

engine .shaft is now between 800 and 900 feet deep. The course of the lode is
N. 37° E., and where it is at present being worked (to the south-west of the main 
shaft) it hades to the south-east about 8° ” [from the vertical]. “  Near the surface 
the ore consisted of green carbonate and azurite, and at 30 feet deep of rich red 
(cuprite) and grey oxides of copper, and below this depth of yellow ore and copper 
pyrites. The pyrites is contained in a veinstone of quartz and calcite, each of which 
predominates in turns. To the north of the main shaft much iron pyrites has been met 
with mixed with the copper ore. At the present depth [1885] the lode is about 4 feet 
in width. The width of ore is about 10 inches on an average.”  . . . “  There are
numerous cross-courses, which, although they do not displace the lode, yet often affect 
the ore in the lode, either by breaking it up into strings, or by displacing it from one 
side o£ the lode to the other. A t these points of intersection the lode is usually 
enriched. A  dyke of orthoclase porphyry runs parallel with the lode, and is displaced, 
too, by the cross-courses. Two dykes of dolerite also cross the lode in a north-westerly 
direction.”

The country-rock is a syenitic granite which Mr. Bands regards as metamorphic. 
The granite in places has carbonate of copper disseminated through its mass. At the 
Queensland Claim, the granite is worked as a low-percentage ore (10 per cent, o f 
copper) to assist in the smelting of the pyrites at the Mount Perry Mine.

The output of the mine prior to 1885, according to Mr. Bennett, was—
95 tons ore at £20 ... £1,900 Os.
19f „  £10 197 10s.

1,200 tons copper at £70 ... 84,000 Os.

Total ............... £86,097 10s.
In 1888 the Annual Keport of the Department of Mines shows 1,096 tons of 

copper ore, valued at £9,128, and in 1889, 978 tons of copper ore, valued at £10,000, 
from the Tenningering District. This was probably for the most part the product o f 
the Mount Perry Mine. In 1890 the amount of copper raised in the Tenningering 
District was 85 tons, valued at £1,000, and the Mineral Lands Commissioner reports 
the Mount Perry Mine to have been closed.

The Canterbury and Normanby Lodes adjoin and run parallel with the Mount 
Perry Lode. Nine miles to the west is the Potosi Lode. It contains galena, with copper 
and iron pyrites and a little zinc-blende, in a gangue of quartz and barytes. The 
Mungai Lodes are three miles further west, in a country-rock of actinolite schist. From 
these lodes carbonates of copper are raised for smelting with the Mount Perry ores.

The W olca Lodes are six miles north of Mount Perry. Some of these contain 
gold, one (the Allendale) as much as 15 dwt. to the ton, as well as copper ore. There 
is another group of lodes in the paddock of "Wombah Station.

The Boolboonda Mines lie to the east of the granite country, in a belt of 
metamorphic rocks, consisting of gneisses, schists, quartzites, &c. The Boolboonda, 
Cambria, and New Moonta Lodes contain gold as well as copper— apparently in several 
cases in proportions which would be payable under favourable conditions.*

* For further details see Mr. Rands’ Report on the Gold Fields of Raglan, &c., and the Mineral 
Deposits in the Burnett District. Brisbane: by Authority: 1885,

B
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TENNINGERING, BOOLBOONDA, MOLANGUL, AND NORM ANBY GOLD FIELDS.
The .Reid’s Creek reefs are about five miles south-south-west of Mount Perry, 

on Branch Creek, a tributary of Reid’s Creek. These, reefs, Mr. Israel Bennett, 
Inspector of Mines, informs me, have turned out, up to 1886 (I  gather from the 
Annual Reports of the Department that they have only been worked since 1881), 400 
tons of stone, valued at £15 per ton, £6,000, and 1,200 oz. of gold, valued at £3  10s. 
per oz., £4 ,200; total, £10,200. At a depth the lodes yield a mundic consisting 
chiefly of arsenical iron pyrites, but containing also iron pyrites and zinc-blende, with 
here and there blocks of galena.

None of the other smaller fields in the Burnett District have ever attained to 
much importance, and it would be impossible to estimate their yield with any degree of 
accuracy. They are grouped together in the official returns, sometimes under one 
heading and sometimes under another. The little field which produced all the gold in 
one year’s return was perhaps abandoned the next, so that the gold-mines of the whole 
Burnett District have to be regarded as one group. Probably even thus the returns are 
unsatisfactory. Por instance, Mr. Rands in his Report, published in 1885, gives the 
output for 1884 of the Reid’s Creek mines alone as 688 oz. o f gold from 830 tons of 
stone, while the output of the whole district for the year is given in the Annual Report 
of the Department of Mines as 431 oz. from 603 tons.

Y ield op Tenningeeing and otheb Small Goldfields in Burnett Disteict.

Year. Stone Crushed. Gold therefrom. Total Gold.

1880
Tons. Oz. Oz.

63
1881 1,809 1,254 1,254
1882 889 622 622
1883 355 376 376
1884 603 431 431
1885 127 92 92
1886 1,066 90 90
1887 1,398 671 671
1888 2,428 1,553 1,553

1,2461889 2,085 1,246
1890 2,341 1,901 1,901

Total ............... 8,299

JIM N A AND GOOROOMJAM GOLD FIELDS.
Jimna Gold Field has been worked off and on for more than twenty years, but has 

not been highly productive, except at first, for alluvial gold. Its output, when reported, 
has generally been massed in the annual returns with those of “  Other Small Fields.”  

The rocks at the Jimna Diggings are principally granite, slate, and sandstone, with 
comparatively little quartz. The alluvial drift of the only two creeks that have been 
worked— Jimna and Sandy Creeks— rests sometimes on decomposed granite and some
times on sandstone or slate. The workings have extended four or five miles down each 
of these creeks. Mortimore’s reef, on Jimna Creek, contains fine gold. It is interesting 
as having been the first auriferous reef observed in the colonies traversing granite 
country.

J.



CHAPTER III.

M ETAM O EPH IC EOCKS (SLATES, SCHISTS, GNEISSES, &c.) OE
TJNDETEEMINED AGE.

Uineral Areas—viz., Cloncurry Gold and Copper Fields, McEinlay Gold Field, Charters Towers 
and Cape Gold Fields, Gilbert and Woolgar Gold Fields, Coen Gold Field, XTormanby and 
Marengo Gold Fields, Peak Downs Gold Field, Peak Downs Copper Field.

A lthough the area of metamorphic rocks, of which the age had not been deter
mined when I  issued ray Geological Map of the Colony in 1886, has been considerably 
reduced in the present edition, it will be seen that a considerable area still remains.

In 1872 Mr. E . Etheridge, E.E.S., stated* that the Broken Eiver limestones 
(Middle Devonian), which he called “  Siluro-Devonian,”  were the lowest fossiliferous 
rocks in Queensland. The late Eev. W . B. Clarke (I  think, erroneously) ascribed to 
Mr. Etheridge the view that “  nothing lower than Siluro-Devonian rock has been found 
in Queensland.”  No older fossils have yet been discovered, but lower and older stratified 
rocks certainly exist.

The granites and syenites of Charters Towers- appear to be the ultimate stage in 
the metamorphism of the series of stratified rocks described in my Eeport “  On the 
Geology and Mineral Eesources of the District between Charters Towers Gold Field 
and the Coast.” f

These rocks are older than the Burdekin Beds. They are all metamorphosed in 
a greater or less degree. The metamorphism must have taken place prior to the deposi
tion of the Burdekin Beds, pebbles and granules of the metamorphosed rocks forming 
the material of which the conglomerates of the latter series are built up.

These once horizontal beds are now thrown into broad folds, and probably do not 
occupy more than one-fourth of the surface over which they were deposited. The 
stratified rocks occur to the north and west of Charters Towers. They consist o f 
quartzites, slates, and shales. The slates do not differ from the shales in mineral 
composition— mainly silicate of alumina, with a high percentage of peroxide of iron— 
but simply in being intersected by cleavage planes. Both the slates and the greywackes 
are, as a rule, highly impregnated with iron, being in places “  iron-masked” to such a 
degree that they might almost be taken for weathered clay-band ironstones. 
Occasionally, where the greywackes are fresh and contain little iron, they somewhat 
resemble blue limestone, while their joint-surfaces are often coated with calc-spar. A  
conglomerate of small quartz-pebbles, enclosed in a matrix of fine sandstone (mainly of 
felspathic materials), coloured dark red with peroxide of iron, is met with in two places 
between Charters Towers and the Burdekin. In these stratified rocks no fossils have 
as yet been detected.

Again, in the valley of the Eeid, the Middle Devonian limestones rest unconform- 
ably on greywackes, &c., which are probably of the same age as the stratified rocks west 
of Charters Towers, and have interstratified with them some thick beds of brecciated 
volcanic ash.

* Quart. Joum. Geol. Soc., vol. xxviii., p 384. 
+ Brisbane; by Authority: 1879 p. 15.
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In the neighbourhood of Clermont a series of gold and copper-bearing schists, 
slates, quartzites, &c., is apparently overlaid unconformably by a bed of limestone of 
Devonian age. *

In many other localities, stratified rocks, belonging to formations newer than the 
Devonian, rest unconformably on upturned strata which are more or less metamorphosed, 
but, beyond the superposition of the newer formations referred to, there is nothing to 
indicate the age of the upturned rocks in the absence of palaeontological evidence.

The whole of the strata classed as “  undetermined,”  consisting originally of lime
stones, conglomerates, siliceous and felspathic sandstones, clay shales and mudstones, 
are generally thrown into sharp folds, and are often locally metamorphosed into marbles, 
quartzites, greywackes, mica- and talc-schists, lydian stone, & c.; or, still further, to 
the utter obliteration of their originally stratified character, into serpentines, diorites, 
hornblende- and tourmaline-gneisses, porphyries, granites, &e.

In succeeding chapters it will be seen that Daintree and other geologists ascribed 
large areas of these metamorphic rocks to the Silurian and Devonian, chiefly on the 
ground of their lithological resemblance to the strata of these formations as developed 
in Victoria and New South Wales. In regions so far distant I  cannot attach any 
importance whatever to evidence of this nature.

It is impossible to hazard even a guess as to the total thickness o f the meta
morphosed strata on which “  no name ”  has been inscribed. Mr. Rands estimatesf the 
thickness of the metamorphic schists and quartzites of the Cape Gold Field alone at 
from five and a-half to six miles.

It is to be hoped that all the rocks now mapped as “  of undetermined age ”  will 
be relegated to their proper horizons by future observers, and it is more than likely that 
the greater portion will be distributed between the Permo-Carboniferous and Devonian. 
Possibly representatives of some of the older Palaeozoic formations which, so far as we 
know, are absent from Queensland, may yet be detected among the more or less meta
morphosed strata. It may be suspected that the limited areas of metamorphic rocks in 
the south-western corner of the Colony are a prolongation of the Cambrian rocks o f 
South Australia and the north-western portion of New South Wales. J

W e have not as yet been able to recognise in Queensland by direct evidence any 
equivalents for the Cambrian of Torke’s Peninsula, South Australia, nor for the 
Graptolite-schists of. Victoria, nor for the Upper Silurian limestones of Tass and 
Bowning, New South Wales, and of Lancefield, &c., and the Upper Yarra Basin in 
Victoria.

It  would be beyond the scope of this work to attempt to give a detailed descrip
tion of the metamorphic rocks of Queensland. Such descriptions will be found in 
overwhelming detail in the voluminous writings of Stutchbury, Aplin, Daintree, 
Gregory, and the officers of the present Geological Survey.

MINES IN  CONNECTION W ITH  METAMORPHIC ROCKS OF
UNDETERMINED AGE.

CLONCURRY GOLD AND COPPER FIELDS AND M cK IN LA Y  GOLD FIELD.
The greater part of this extensive area is covered by highly inclined slates, 

quartzites, and greywackes, with occasionally a bed of limestone. These have so far 
proved unfossil if erous, and there is no distinct evidence of their age. These rocks form,

* Report on the Geology and Mineral Deposits of the Country in the Vicinity of Clermont. W. H. 
Rands. Brisbane : by Authority : 1886. See also Chapter V III.

f  Report on the Cape River Gold Field. Brisbane : by Authority : 1891.
X Is it possible that some of these beds of undetermined age may also represent the Azoic rocks of 

South Australia, below the Cambrian ?—R.E. junr.
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as it were, a peninsula extending south-eastward from the north-west corner of the 
Colony, and projecting into the Cretaceous rocks of the Rolling Downs Formation. 
In the neighbourhood of the Mount Douglas gold-mines the country is studded with 
rugged knobs of granular quartzite, which may represent the discharge pipes of thermal 
springs. The field is intersected with enormous siliceous veins like those of the 
Hodgkinson Gold Field. A few small isolated tablelands of the Desert Sandstone 
attest the former extension of that formation.

The gold-mines have been worked in a desultory and unsatisfactory manner, for 
which the position o f the field is no doubt in large measure to blame. The Gilded Rose, 
on Fisher’s Creek, in a country-rock of flaggy talcose sandstones and shales, has been 
most persistently worked. The reef is highly charged with pyrites. The carbonates of 
copper in the Homeward Round and Flying Dutchman lodes contain a good deal of 
gold. In the Uncle Tom, on Pumpkin Gully, the gold is associated with quartz, 
carbonate of lime, and carbonate of iron. In the Mary Douglas, at the Top Camp, 
rich deposits of gold, associated with native bismuth, have been obtained from quartz 
coated with botryoidal and stalagmitic masses of glossy-black limonite. Within the last 
few weeks, much excitement has been created by the discovery of the Last Call Mine, 
near the Soldier’ s Cap (a Desert Sandstone tableland), to which the Goldfield Warden 
refers as follows, in a Report to the Minister for Mines, published in the Brisbane 
Courier * :—

“  On two occasions I  visited the mine and found by careful tests the whole body 
o f conglomerate extremely rich, the prospects I  took giving on my first inspection from 
5 oz. to 12 oz. from the heap at grass and in the lower workings in bottom of shaft, and 
in the faces of the drives and crosscuts overhead, and at foot the prospects were really 
splendid. Assays made from stone taken from a leader running through the great bulk 
o f the deposit gave startling results— far too good to anticipate anything equal in the 
average of any mine yet found. The main body of this singular deposit is a granular 
carbonate of lime with a considerable proportion of micaceous sandstone and some oxide 
of iron (miners’ black sand). The largest of the gold consists of fine hair-like threads, 
not exceeding half-an-inch in length, diminishing in size to the smallest speck of dust. 
A  quantity of specular and red hematite iron ore is also obtained, carrying a large 
percentage of gold similar in quality to that in the limestone, but the thread filaments 
are absent. The area of the lease is 6 acres, and although considerable preliminary 
work has been necessary, such as sinking wells, timbering, road-making, &c., good 
progress has been mad.e in the mine. The shaft has been sunk 38 feet, and drives put 
in north and west, and about 100 tons of crushing stuff paddocked. W ith a view to 
test the capabilities of their property, the owners purpose sending a few tons to the 
machine at Soldier’s Cap, and probably 2 tons will shortly be in transit to Charters 
Towers for treatment. Two independent tests from bulk made in Sydney gave over 
38 oz. of gold and nearly 8 oz. of silver, and one in Charters Towers, in which no gold 
was visible, gave 69 oz. gold and nearly 12 oz. silver. From the leader before mentioned 
2 lb. weight of stone when reduced yielded 1 oz. of excessively fine gold. The various 
leases adjoining No. 15 have struck nothing as yet; but at greater depth I  consider 
Nos. 17 and 21, on the south, and No. 18, on the west, the best properties, although it is 
difficult to predict where the run may extend, as the whole o f Martin’s Creek formation 
presents something unique in mining, and is certainly puzzling to the devotees of old 
mining legends.”

The gullies and flats radiating from the Mary Douglas Hill have yielded rich 
alluvial gold, all heavy and nuggetty, and frequently so coated with iron oxides that the

* 3rd June, 1891.
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miners knew it ad “ black gold.”  One nugget weighed 28 lb. Alluvial gold, with 
native bismuth, is extensively distributed in the Pumpkin Giully region, and would pay 
well to work by hydraulic power, if that could be brought to bear on it.

The total amount of alluvial gold reported since 1877 is 4,751 oz., but it is 
obvious that the returns are very incomplete. The total amount of reef gold from 1877 
to 1890 is 5,283 oz., but, as the amount of stone crushed is not in all cases given, the 
yield per ton cannot now be estimated.

The McKinlay Gold Field is believed by many to be a promising one, but has 
not as yet been steadily worked. Several reefs have given good returns for a time, 
and a considerable quantity of alluvial gold has been won, but no record appears to have 
been kept. The country-rock is said by Daintree to be of metamorphic rocks (gneiss 
and mica- and talc-schists). “  The associated minerals are gold and copper, the presence 
of ‘ dykes ’ of intrusive material seeming to be the chief cause of mineralisation.” *

Y ield of Cloncurry G-old Field.

Tear. Stone Crushed. Yield therefrom. Alluvial Gold. Total.

Tons. Oz. Gold. Oz. Oz.
1877 1,190 1,205 alluvial ? 295 1,500
1878 1,014 1,316 • 1,316
1879 209 293 293
1880 406 490 490
1881 no returns . . .
1882 410 453 ... 453
1883 no returns say 500 say 500 1,000
1884 no returns no returns ... ...
1885 no returns 50 alluvial ? 400 450
1886 80 85 566 651
1887 • • • 1,262 1,262
1888 . . • • • • 402 402
1889 1,600 836 410 1,246
1890 318 55 736 791

T ota l............... ... 9,854

The Cloncurry Field contains some very extensive deposits of copper ore. The 
chief of these are the Great Australian and the Argylla. The copper is in the form of 
carbonates and red oxides. The latter ore, of which there are enormous deposits, is 
frequently richer than chemically pure red oxide, being mixed up with native copper. 
The Great Australian is the only mine which has yet been worked to any extent, and 
has produced, in 1885-7, 3,250 tons of ore, valued at £33,520.

1885
1886 
1887

Y ield of Cloncurry Coi>per Field.
1,340 tons raised

900
1,010

Value, £18,920„ 7,000
„  7,600

Totals ... 3,250 tons ... £33,520
Argentiferous lead lodes occur on the field, chiefly in the Dugald Valley. One 

of these, still unworked, is over a mile in length.
The most striking features of the country are mountains of pure specular and 

magnetic iron ore. One of these— Mount Leviathan— is about two hundred feet high, 
and a quarter of a mile in diameter at its base. It is singular to reflect that these 
deposits, which, if they were located in England, would be colossal fortunes for their 
owners, are at present absolutely valueless owing to their geographical position.

* General Report upon the Northern District. Brisbane: by Authority: 1870.
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CHARTERS TOWERS AND CAPE GOLD FIELDS.
These goldfields, although both geographically and geologically distinct, are 

generally grouped together. They have for the greater part of their existence been in 
the charge o f the same Warden, and the returns from each have not always been kept 
separate. The Cape, although at one time a rich alluvial field, has of late years 
diminished in relative importance, so that at the present day its output does not 
seriously affect the total yield of the two fields.

In Daintree’ s Report on the Cape River Diggings, &c.,# it is said that payable 
gold deposits were “ confined to the south-eastern outcrops of a vast thickness of schistose 
rocks developed on the ‘ Cape’ ; the north-western extension of the same having failed to 
yield the precious metal in remunerative quantities to the prospector.”  The metamor- 
phic schists are divided by him into Upper, Middle, and Lower. The Upper is composed 
of hard quartzites and silicified mica slates. The Middle consists of soft thin-bedded 
mica slates, with occasional bands of silicified mica and hornblende schists. In the Lower 
subdivision, laminated granite, and mica- and hornblende-slates are interstratified; and it 
is in this portion of the series that transmutation of the schistose rocks is most marked. 
Indeed, near the junction of the schistose and granite rocks, so great has been the 
alteration that it is difficult to say where the schists end and the granite commences.

“ N o fossils have yet been, or are likely to be, met with in these beds on account 
of their metamorphic character throughout. The only assertion to be made in regard 
to their age is, that rocks of a similar character further north are unconformably 
overlaid by others containing abundance of Upper Silurian fossils.” f

In the map attached to the Report the metamorphic rocks are provisionally 
classed as “  Lower Silurian.”  The Report further mentions that where elvan or 
porphyritic dykes traverse the metamorphic rocks the richest gold deposits were always 
found. In some cases there was reason to suspect that “  the rich quartz veins were a 
continuation to the surface of the elvan veins themselves.”

Mr. Rands, in a recent Report,;£ to which the reader is referred for a description 
of the various reefs and leads, refers to these schists as follows :—

“  The Cape River Gold Field comprises a series of schists and quartzites of vast 
thickness, extending for a distance of over 50 miles in length, with an average of about 10 
miles in width. The schists ‘ strike ’ about W .N .W . and E.S.E., and have an average 
dip of from 30° to 35° to the S.S.W. As there is no sign of folding or repetition of 
the rocks, the same dip continuing throughout, this would give a thickness of between 
5^ to 6 miles of these rocks; nor is this even their entire original thickness, for to the 
north-north-east their place has been taken by intrusive granite, leaving only here and 
there traces of the original schists.

“  The schists in reality extend to a much greater distance in the direction of their 
‘ strike,’ but they are covered with basalt. Eor instance, just north of Lolworth there 
are two small hills, ‘ inliers ’ of schist, and the same rock crops out at Cargoon Station. 
The schists of the W oolgar Gold Field are probably a continuation of the same series, 
separated by a large layer of basalt, and they are probably continuous with the schists 
of the Gilbert River, separated only by beds of overlying ‘ Desert Sandstone.’ How 
far in the opposite direction—to the east-south-east— they extend it is impossible to say, 
as the country is all a large alluvial flat. *

* Brisbane: by Authority : 1868.
t  Mr. Daintree probably referred to the Broken River, where rocks of a similar character are 

overlaid unconformably by a limestone charged with fossils. The fossils, however, turned out to be 
Devonian.

X On the Cape River Gold Field. Brisbane : by Authority : 1891.
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“  The lower portion of this series of schists— that which extends along the north- 
north-eastern part of the field, and includes Mount Davenport and the Upper and 
Lower Cape— consists of mica and hornblende schists into which granite has intruded 
to such an extent that the area occupied by the granite is greater than that of the 
original schists. There is also an interbedded and somewhat laminated granite in this 
portion of the field, which may be due to extreme alteration of the schists.

“ Above this is a great thickness of mica schists with thin beds of hornblende 
schists; these rocks are softer, and have been worn away to a great extent by denuda
tion, leaving large alluvial flats, with here and there small rounded hills of somewhat 
harder schist, which stand out prominently.

“  The highest portion of the series— that extending along the south-south
western portion of the field— consists chiefly of quartzite with hardened schists, which, 
on account of their hardness, have resisted denudation, and have determined the rough 
and hilly nature of this part of the field. The long spur, running in an east-south
easterly direction from the main dividing range at Mount Miller to Mount Bemarkable, 
a distance of about 30 miles, is composed almost entirely of quartzite.

“  Mr. Daintree, on lithological grounds, divided these beds into three divisions—  
the Upper, Middle, and Lower. In the absence, however, of any fossil contents— and 
they are not likely to be met with in rocks so much metamorphosed— and as the deposi
tion of the strata appears to have been continuous throughout, I do not think there is 
sufficient reason for keeping up these divisions.

“  W ith reference to the age of the schists, I  can say nothing more than that they 
are the oldest rocks of the district, as the granite to the north-north-east does not form 
the base or bed on which they were originally deposited, as intimated by Daintree, but 
has since intruded into the schists.”

Pree gold is found in the alluvia of the present watercourses, generally in the 
vicinity of rich quartz reefs. But an older fragmentary drift, which Mr. Daintree calls 
Pliocene, yields gold of a rounded waterworn character, independent of any local source 
of supply. Several well-defined leads are mentioned, which, “  down the Cape so far 
as the Lower Diggings,”  and down Punning Creek as far as the junction of Golden 
Gully, may be considered as the representative of old river channels; beyond these 
points, to the south and east, it can be regarded in no other light than that of accumu
lated sediment from a vast lake or sea. It has been found in working that where this 
supposed old watercourse is narrowest the gold is most concentrated; but when it 
becomes broader and the drift deeper, the gold is found to be too scattered to pay for 
the additional cost of mining.

Of these Lower Cape Diggings, Mr. Bands (loc. eit. p. G) gives the following 
further particulars:—

“  The Lower Cape, or Capeville as it was formerly called, is situated on the Cape 
Biver, about 3 miles above Hawthorn Yale Station. Nearly all the workings at the 
Lower Cape are on what is known as the * Deep Lead.’ This was worked first about 
eighteen years ago, and attracted a population of over 3,000; now the population is not 
over 30, including the Chinamen.

“ The lead has been worked in a southerly direction from the river for 2\ miles. 
The lead is both narrow and shallow; near the river it becomes deeper, and widens out 
towards the south. Near the surface the drift consists of a decomposed schistose 
material with pebbles of quartzite, granite, and quartz throughout it. The wash, in 
which the gold occurred, consists of large rounded pebbles of a glassy-looking white 
quartz, cemented loosely together by a schistose debris. The wash, as a rule, was from 
1 foot to 18 inches, and in places as much as 2 feet, in thickness. The gold was
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coarse, and very much waterworn and rounded, of a very different character to the more 
or less angular particles obtained from the gullies. The washdirt went from 1 oz. 
to as high as 25 oz. o f gold to the load, averaging nearly 3 oz. to the load.

“  The most northerly point at which this lead has been worked is about 300 
yards south of the river, and about the same distance west of the township. The depth 
of the drift here was 38 fe e t ; and then it became shallower opposite the township, 
being only 15 feet deep. Just north of Gahn’s Flat the surface is being worked by a 
sluicing company. The water for sluicing is pumped up from the river flat into tanks 
by a small engine. The quantity of water was quite insufficient for sluicing on a large 
enough scale to make it pay. The returns have been very poor, with the exception of a 
few patches of small nuggets which were met with. The drift spreads out over Gahn’s 
Flat and then crosses a low ridge known as Red Hill. The depth here was only about 
3 feet, and the whole of it was worked, yielding about 3 oz. of gold to the load. The 
drift on this hill is coloured red with oxide of iron. Towards the south of Red Hill 
it becomes deeper, and is about 15 feet deep. Immediately south of Red Hill is White 
Hill, where the drift changes quite suddenly to a white colour. From this point it 
gradually gets thicker, until at a distance of miles the shafts are from 90 to 
100 feet in depth, and the lead has spread out from a couple of hundred yards to 
half-a-mile across, the gold here being more disseminated, going only about |-oz. 
to the load, and the greater depth to which the shafts had to be sunk to bottom 
caused the lead to be abandoned. Very little prospecting has been done south of 
this point to ascertain whether a channel exists in which the gold would be more 
concentrated.

“  The late prospecting party which was receiving Government aid simply put 
down a few holes in close proximity to the old workings at both ends of the lead. To 
thoroughly prospect it a series of holes, connected with drives, should be put right 
across the drift some distance in advance of the last working places.

“  A few holes were put down near Murray Creek, 3| miles south of the township, 
but without any results.

“  In wet seasons, when there is plenty of water about, men make a living fossick
ing over the old workings. It might pay to sluice the whole ground over if the difficulty 
o f obtaining water could be overcome.

“  Large quartz reefs occur in the schists on both sides of the lead. They are 
composed of a hard, glassy, barren-looking quartz.

“  On the northern side of the river, between a point opposite Charters Creek and 
Sandy Creek, known as Milkman’s Point, very rich gold has been obtained in a drift 
similar to the above, with the exception that granite boulders are more numerous. The 
drift on this flat is between 40 and 50 feet deep. A  large portion of this ground is 
still unworked on account of the great amount of water met with. Between Rocky 
and Sandy Creek the wrash went 6 oz. of gold to the load. A  good deal of surfacing 
has been done here too.

“  A  deep drift was worked on the south side of Sandy Creek, opposite China
man’s Gully, about 3£ to 4 miles up above its junction with the river.

“  As to the age of these drifts it is impossible to say more than that they are 
considerably older than the alluvial deposits o f the present watercourses. It is very 
probably a Tertiary deposit. It is impossible without a detail survey to define its extent 
south of Bett’s Creek, but much of the country coloured Pliocene Tertiary on Daintree’ s 
map is recent alluvium.

“ Chinaman’s Gully was exceedingly rich throughout its whole length. The bed 
of the gully is very narrow, and the gold was therefore concentrated in a small space.
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The gold was coarse and nuggetty. A  large flat nugget of 90 oz. was found by the 
Chinamen, as well as several others ranging in weight from 2 to 20 oz. The gully was 
discovered by Chinamen, and has been worked over three successive times by them. 
The gold is somewhat similar to that got in a drift near the head of the gully, and may 
have come from there. At the time of my visit two miners were sluicing the surface on 
the west side of the gully. The water was conducted through a water-race 3 miles 
in length, from a creek at the foot of the granite range.

“  Payable gold has been got in most of the gullies around Mount Elvan. Three 
leads have been worked at the Upper Cape.

“  The Canton Lead is situated on the western side of Gorge Creek. It ruus 
in a direction W . 35° S. from a small gully called Little Bargoo Gully. The gold 
got in this gully was of the same character as that in the lead. At the mouth of this 
gully the same hypersthene-rock dyke crops out that is met with on Daunton’s Hill. 
Payable gold was taken from surface workings at the head of the lead The breadth 
of the lead near its head is about 30 feet, and its depth about 15 feet. The country on 
both sides of it is schist. Further down, where it junctions with a branch lead from 
Surface Hill, it is 100 feet in breadth.

“  The drift consists of flat pebbles of schist, and rounded pebbles and boulders 
of granite. It has a horizontal stratification. The wash at the bottom consists of 
much coarser pebbles. The gold was chiefly wire-shaped.

“  It has been worked entirely by Chinamen; they were sluicing it away in a face 
of about 25 feet in depth at the time I  was there. The branch lead, heading from 
Surface Hill on the eastern side of Gorge Creek, was being sluiced by Daunton and 
party in Daunton’s Gully. It is only in rainy seasons such as that of last year that 
water can be procured for sluicing purposes.

“ The Pot-hole Lead is situated a little over a mile below the Upper Cape, on 
the south side of the river. In the river at the mouth of the lead there is an intrusive 
felspar porphyry of a reddish chocolate colour, which, in thin sections under the micro
scope, shows an undistinguishable groundmass having a flowing structure, full o f ferrite 
and magnetite, and containing porphyritic crystals of oligoclase felspar. This rock 
extends for over half-a-mile down the river.

“  Close to the river the drift is only 12 feet in thickness. The wash contains 
large boulders of granite, some of them over 2 feet in diameter. Pebbles of red oxide of 
iron occur in the drift, and are looked upon as a good indication of the presence of gold. 
Two hundred yards south of the river the average depth of the shafts is 30 feet. A few 
pebbles of olivine basalt occur here, and also small pieces of rounded olivine, called 
‘ green painters’ by the miners, which are said to be a certain indication of gold in the 
wash. The presence of the basalt points to the fact that the drift must be of a great 
age, as no basalt occurs in the district now, with the exception of the dyke before 
mentioned, and that on Mount Black, about 6 miles up the river from here. The basalt 
pebbles are probably the detritus of the basaltic outflow of which the small patch on 
Mount Black is now the only remnant. The other materials of the drift are similar to 
those in the Canton Lead.

“  The Bluff Lead was being worked by Chinamen about a quarter of a mile north 
of the above. It  is of the same character as the drift deposits.’ ’

In 1867 the Warden estimated the population of the Cape at 900 Europeans and 
. 100 Chinese, but gave no estimate of the gold produced. Before the Department of

Mines began (in 1877) to publish Annual Reports, the population and production had 
greatly declined. In 1878 the population was estimated at 50 Europeans and 45 
Chinese, and the production of gold at 3,000 o z .; in 1879 the estimated yield was
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2,400 o z .; in 1880,* reef gold 442 oz., alluvial G15 o z .; in 1881,* estimated total
3.000 o z .; in 1882,* estimated total 3,000 oz .; in 1883,* reef gold 200 oz., alluvial
1.000 oz .; in 1881,* estimated total 1,944 o z .; in 1S85,* estimated total 1,000 o z .; in 
1880,* estimated total 500 oz .; in 1887,* reef gold 9S7 oz., alluvial 121 o z .; in 1888,* 
estimated total 328 o z .; in 1889,* reef gold 043 oz., alluvial 1,058 o z .; and in 1890,f  
estimated total 2,020 oz.

The Charters Towers Field stauds first among Australian gold-producing areas. 
It will be seen that tjie above returns from the Cape are so small as scarcely to affect 
the totals credited to Charters Towers.

The richest part of the goldfield lies on the western edge of a large area of 
granitic rock. The granite varies from a type in which orthoclase felspar, mica, and 
quartz are the essential minerals, and hornblende an occasional or accidental mineral, to 
a type in which, in addition to the constant orthoclase and quartz, hornblende is the 
essential and mica the occasional mineral. Reference may be made to Mr. A. W . 
Clarke’ s Micro-Petrographical Notes. (See post.)

West of the granite several reefs are worked in less highly metamorphosed rocks, 
but not only are these reefs less rich in gold, but the gold is also more alloyed with silver. 
These rocks consist of quartzites, greywackes (of mixed quartz, felspar, and hornblende 
granules, with some mica), shales, and slates. The slates and shales are highly impreg
nated with iron peroxide. The stratified rocks strike as a rule N .W . and S.E., and 
dip at over 45° to N.E. and 8.W . They afford no direct evidence of their age, but are 
covered uuconformably by the Middle Devonian Limestone of Burdekin Downs.

The reefs in the central portion of the field have no uniform trend, but they 
have invariably an underlie to the north side of their outcrop, and generally at a 
comparatively low angle.

Down to the water-level the gold was “  free ”  in a gangue of granitic debris and 
quartz, mixed with “  brownstone ”  or decomposed pyrites. Below that ievel the gold 
occurs in quartz associated with a “  mundic ”  composed of pyrites, galena, and zinc- 
blende, which has not proved hard to treat.

The greatest depth at which gold has yet been worked is 1,500 feet (vertical). 
This is in the Mills United Mine.

About sixteen miles south of Charters Towers gold occurs in thready hematite 
veins, which reticulate through a volcanic “  Neck,”  named Mount Leyshon. This neck 
has been pierced partly through greywackes and slates, and partly through a porphyry. 
The porphyry is composed of straw-coloured silicated felspar, with crystals of orthoclase 
felspar and quartz, the latter occurring, however, most frequently iu rounded blebs. It  
sends out veins through the greywackes and slates, and also through the granite which 
occurs to the north. The Neck is the once deep-seated pipe or core of a volcano, 
filled up- with the fragmental material which supplied the ashy outbursts. This 
material varies considerably in texture, some portions being merely aggregations of fine 
felspathic dust, while others are agglomerates of coarse angular debris of broken 
porphyry, cemented together by a sparse matrix of dust felted with iron oxide. 
Broken crystals and rounded blebs of quartz are scattered throughout the matrix; in 
fact, the material is exactly such as could be manufactured from the waste of the 
porphyry. Crystals of felspar in some cases appear to have been developed in the ash, 
so that but for the granular and clastic appearance of the matrix, the resemblance to 
the adjacent porphyry rocks would be complete. The rock has for some time paid for 
passing through the stamps as a whole, picking the auriferous veins being an 
impossibility. Now and then larger masses of auriferous stone are met with. In the

* Rands, loc. cit., p. 18. f  Warden’s Report for 181)0.
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lower levels auriferous iron and copper pyrites begin to be met with, and it is possible 
that deposits concentrated in reefs will be discovered. The Neck is of considerable 
extent, covering nearly 200 acres, and is auriferous from its northern end to its south
western extremity (Wallaby Point). It is singular that in the adjacent twin neck, 
Mount Mawe, the existence of pajmble gold has not yet been proved.

The total yield of Charters Towers and the Cape up to 31st December, 1890, is 
estimated at 2,078,531 oz. How much of this came from the Cape it is now impossible 
to say. During late years the amount has been comparatively insignificant, but it is 
probable that for the six or seven years prior to the opening of Charters Towers (in 
1872) it was of considerable importance.

A verage Y ield ter T on of Stone Crushed at Charters T ow ers.

1877
Oz.
1

dwt.
16

gr.
22 1884

Oz.
2

dwt.
0

gr.
10

1878 1 10 1 1885 1 18 9
1879 1 10 13 1886 1 17 4
1880 1 14 22 1887 1 16 6
1881 1 10 12 1888 1 8 18
1882 1 14 19 1889 1 10 9
1883 1 10 17 1890 1 5 13

Y ield of Charters T owers and Cape G old F ields.

REEF
1

GOLD.
1 "

Tear. Alluvial Gold.
Tons of Quartz Oz. of Gold

Total Gold. Remarks.
Crushed. therefrom.

To end of— Oz. Oz.
1875 • • • . . . • • • 442,976 7 1 Deduced from figures in Report
1876 39,463 • • • 67,616 of Department of Mines for
1877 21,929 2 36,030 66,479 88,408 1872, p. 10.
1878 18,849 2 35,510 53,340 72,189
1879 17,461 2 41,584 63,568 3 81,029 2 “  Tailings and alluvial.”
1880
1881

16,704 2
4

39,285
45,378

68,594 3 
82,324 5

85,298
82,324 2 Does not include gold from 

pyrites.1882 i o o « , 45,662 79,495 7 79,595
1883 1,000 8 44,602 68,559 69,559 4 Not estimated.
1884 3,099 8 52,568 106,236 109,335
1885 1,000 9 70,164 134,650 135,650 5 Includes gold from pyrites.
1886 * 77,665 144,379 144,379
1887 317 6 83,292 151,060 151,377 6 Alluvial only.
1888
1889

4

1,900 8
81,698

108,828
117,432
165,352

137,522
167,252 7 Includes gold from tailings.

1890 8,786 7 121,406 155,236 164,022 8 “  Tailings, alluvial, &c.”

Total ............... 2,078,531 9 “  Tailings, &c.”

GILBERT AND WOOLGAR GOLD FIELDS.
These fields, although coterminous with the Etheridge, differ from it essentially 

in their geological characteristics. The divide between Caledonia Creek (one of the 
heads of the Delaney Diver, a tributary of the Etheridge) and the Robertson Biver (a 
tributary of the Gilbert) is dotted over with little fragmentary tablelands of Desert Sand
stone. The latter formation, as mapped by the late Mr. Richard Daintree, occupies 
considerable areas in the Newcastle and Gregory Ranges, and between Agate Creek and 
the Percy River. The conglomerate beds of the formation are rich in agates, topazes, 
garnets, and other precious stones, including, it is said, rubies, sapphires, and diamonds.* 
Another belt of the Desert Sandstone makes its appearance at the heads of the Woolgar,

Mr. Warden Sam well in Report of the Department of Mines for 1873.
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where it is capped by basaltic rocks, probably of Tertiary age. Beneath the Desert Sand
stone lie the mctamorphic auriferous rocks of the Gilbert and Etheridge Gold Fields.

According to a geological map of the Gilbert, published by Daintree in 1869, 
the country near the junction of the Robertson with the Gilbert is composed of “  slates, 
shales, &c.,”  of Lower Silurian age, skirting west-north-west. Regarding the age of 
the rocks in question, I  am not aware that there is any direct evidence beyond their 
general lithological resemblance to Victorian Lower Silurian rocks. The upper 
waters of the Robertson and heads of the Gilbert are mapped as “  metamorphic-mica 
schists” striking west-south-west. These and the “  slates, shales, &e.,M are penetrated 
by numerous dykes of “  elvanite, diorite, hornblende rocks, &c.,”  and it is noted that 
“  where these elvanites penetrate slates, payable gold is usually obtained.”

The geological characteristics of the Woolgar Gold Field are similar to those of 
the Gilbert.

The output of the Gilbert is impossible to estimate, as the returns have been 
hopelessly mixed up with those of the Etheridge. In  1877 the Warden reported that 
in the years 1869-1872 the field “  gave employment to a large number of European and 
Chinese miners, but from a variety of reasons it has been entirely abandoned for 
upwards of three years, but it is again showing signs of renewed activity.”

In 1878 there was a considerable accession to the population engaged in alluvial 
working, and preparations were being made to re-open abandoned reefs. In 1879 the 
earnings of 500 Chinese were estimated at a minimum of 7,000 oz. of gold. In the 
same year the Gilberton Gold-mining Company crushed 420 tons of stone for a yield 
of 142 oz. 15 dwt. In  1880 the alluvial diggings were estimated to have yielded 
6,260 oz. Jn the Warden’ s reports after 1880 no separate estimate is made. In 1885 
the Warden reported that the Mount Hogan and Twenty-mile Reefs had crushed 
during the year 162 tons for 365 oz. of gold.

In 1887, 450 tons of stone were crushed at Mount Hogan, for a yield of 1,030 oz. 
of gold, and the population of Gilberton had dwindled to two Europeans. In 1888 the 
Mount Hogan machine crushed 1,112 tons for 1,958 oz. For 1889 I  am unable to 
give the yield of Mount Hogan, but the Gilberton machine is reported by the Warden 
to have crushed 207 tons, the crushing giving over 1^ oz. to the ton. In 1890, a 10-head 

. battery was fully employed at Mount Hogan during the whole of the year, and 1,159 
oz. 19 dwt. 3 gr. of gold were sold to the Charters Towers banks. At Gilberton 
little crushing had been done during the year, but the Charters Towers Warden reports 
108 oz. 19 dwt. 18 gr. o f Gilberton gold purchased by the banks.

In the case of the Woolgar, the returns up to 1882 are to some extent mixed up 
with those of the Etheridge, but, so far as they can be separated, the following are taken 
from the Warden’s books :—

Y ield  of W oolgab G old F ield .

Tear. Tons of Stone 
Crushed. Yield of Gold. Alluvial Gold. Total Gold.

Oz. Oz. Oz.
1880... • • • 2,500 2,500
1881 ... • • • 500 500
1882* • • • « • • • • » # . .
1883... 1,200 2,400 200 2,600
1884... 1,734 1,976 350 2,326
1885 ... 5,006 3,940 • • . 3,940
1886 ... 2,819 2,079 350 2,429
1887... 694 709 ... 709

11,453 11,104 3,900 15,004

* Returns included in those of the Etheridge.
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In 1888 the Warden reported the field briefly as “ dormant,”  in which condition 
it may be said to remain, although the Charters Towers Warden mentions 461 oz. of 
Woolgar gold purchased by the banks in 1890.

“  Galena carrying silver is found in abundance on the [Gilbert] field. Near 
Gilberton three parties of men are opening galena lodes, from which some good assays 
of silver have been obtained. At the Percy River rich bismuth ore is found in gullies 
formerly worked for alluvial gold. Three men worked this ground for some time, and 
stacked a large quantity of washdirt containing ore. They also discovered a reef carrying 
the ore in small quantities. The absence of a market for the ore in the colonies, and 
the uncertainty as to the price obtainable in England, have had the effect of discouraging 
the miners, and work has now been discontinued.” * The ore referred to is the car
bonate of bismuth, and what samples I  have seen of it are almost chemically pure. 
“  The principal lodes are found towards Gilberton, viz.— Galena, large, carrying a good 
percentage of gold and silver, and pure galena; bismuth, and bismuth and copper; 
copper; silver, with lead and sulphur; silver; silver and antimony; and soon. They 
are of various colours, and some of the lodes are of great width, and traced for miles 
along the surface of the ground. Tin is also met with, tin and copper having been 
worked on the east of the Einasleigh River.” f  “  Silver in galena lodes, with a 
percentage of gold and indications of copper, exists on the Woolgar.” X

COEN GOLD FIELD.
As an alluvial field, the Coen had a short existence (from February to July, 1876). 

The country-rock is granite, greywacke, mica-schist, and quartzite. The alluvial gold 
was poor in quality and insufficient in quantity. Several reefs occur in the neighbour
hood of the diggings. One of these, the Llankelly, has been worked profitably for a few 
years back.

NORM ANBY AND MARENGO GOLD FIELDS.
Normanby.

There are no less than three goldfields in the Colony known as Normanby. The 
one here referred to lies about forty miles south of Bowen, on the heads of the Dart 
and Grant, tributaries of the Broken River.

The goldfield occupies a portion of the Clarke Range. That range consists 
almost entirely of metamorphic rocks. That these have undergone metamorphism, 
followed by extensive denudation, prior to the date of the Lower Bowen River forma
tion, is proved by the relations they bear to the Bowen River Coal Field. In some places 
shales, slates, quartzites, greywackes, lydian stone, and mica and hornblende schists are 
met w ith; and there is little doubt that the whole tableland was originally composed of 
stratified rocks. In the immediate neighbourhood of Normanby, however, the occur
rence of stratified rocks is notably rare, and the country-rock mostly consists of a species 
of porphyry, composed of quartz, black mica (sparsely), and crystals of schorl. The whole 
rock is mixed up with minute crystals and streaks of pyrites, and streaks and veins of ser
pentine. Occasional sections show a passage from greywacke to the rock just described.

In 1872-3, the Hibernia, Grace Darling, Marquis, Welcome, Star of Hope, 
Albion, New Zealand, Venture, and other reefs were at work, and everything went well 
till the water level was reached, crushings of from 1 oz. to oz. being the usual 
return. At the water level, however, “ mundic”  took the place of the easily reduced 
“  brownstone,”  and as at tbe time the treatment of complex auriferous ores was little 
understood, the claims one after another were abandoned, although the stone assayed

* Warden’s Report in Report of the Department of Mines for 1881. 
t  Mr. Warden Samwell’s Report in Report of the Department of Mines for 1883. 
+ Mr. Warden Sam well’s Report in Report of the Department of Mines for 188G.
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sometimes as much as 8 i oz. to the ton. The field suffered for many years from an 
unjustly acquired bad reputation ; had it been discovered fifteeu years later it would 
probably have entered at once on a course of unchecked prosperity.

In 1888 several of the abandoned reefs again set to work, and the yield is set 
down as 205 oz. In 1889, 109 oz. are credited to the field. Both of these amounts 
probably represent alluvial gold, as crushing machinery had been erected but not started 
to work. In 1890, 759 tous of stone yielded 509 oz. of gold, 189 oz. of alluvial gold 
bringing the total to 7-58 oz. Recently some of the mines are reported to be on rich stone.

Prom 1877 to 1883 the Annual Reports of the Department of Mines give the 
following statistics of gold from “ Noruianby, Marengo, and Mount W yatt.”  The 
greater part must have come from Normanby, and was probably chiefly alluvial gold :—

1877
Oz.
220

1878 635
1879 712
1880 406
1881 273
1882 308
1883 201

m Total ... 2,755

M a h e n g o .

This smali field lies about twenty-three miles south-west of Bowen, on a low 
tableland dividing the head waters of the Bogie from the parallel valley of the Don. 
The lithological description of this limited area may be applied to the whole of the range 
between the Burdekin and the coast— essentially a white granite, in which the mica is 
sometimes supplemented and occasionally replaced by hornblende, frequent bosses of 
intrusive pale pinkish felspar-porphyry (the felspar highly acidic), and occasional small 
areas of gneiss and mica-schist and of little metamorphosed, or at least still recognisable, 
shales and greywackes. The description of the field ought properly to have been placed 
in the preceding Chapter, but is more conveniently included here, on account of its 
geographical connection with the Normanby Field.

About a dozen reefs were worked for a short time from 1871, but proved too 
poor for profitable working at the time, the crushings varying from 3 dwt. to a little 
over 1 oz. per ton. The caps of the reefs showed a good deal o f carbonate of copper, 
and the gold was soon found to be mixed with copper and iron pyrites. W ith 
economical working, Marengo and numerous other fields similarly situated will some 
day pay to work. One or two of the reefs are good enough to pay now, but could not 
bear by themselves the whole of the expenses necessary to put the field in going order. 
A  goldfield in its infancy offers an exception to the usual laws of trade. The mines 
must bear in common the expenses of the machinery, &e., without which they are 
themselves worthless. Instead, therefore, of there being a struggle for existence, each 
individual miner is directly interested in his neighbour’s prosperity.

PE A K  DOWNS GOLD EI^LD .
The reefs in this goldfield occur in an area of crumpled and fissured metamorphic 

schists, slates, &c., near the township of Clermont. Daintree, in his “  Geology of 
Queensland” * refers these rocks to the “  Lower Silurian Series, or even to the still 
older metamorphic system of Victoria,”  but the only direct evidence of their age is 
that a bed of limestone, apparently of Devonian age (Burdekin Beds), appears to lie 
unconformably on them. “  The principal reefing country lies to the south of Clermont,

* Quart. Journ. Geol. Soc., vol. xxviii., p. 301.
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and extends from 2 to 3 miles west of Copperfield to Macdonald’ s Elat, a distance of 
about 7 miles. The reefs have a general east-and-west trend. In none of them can 
the work be said to have gone beyond the prospecting stage. I  must point out that 
the depth to which these reefs have been tried exceeds in no case 150 feet or 1G0 feet, 
and only in a few cases has this depth been reached. The returns of the crushings, 
too, that have been kept do not give a fair account of their average yield of gold, for 
the returns of the earlier and best crushings have been lost. I  certainly am of opinion 
that some of them will be found payable at deeper levels.”  (Rands.)

“  Most, or I might say practically all, of the gold sent away from this field has 
been the yield of alluvial workings. Ever since the year 1862, when the first rush took 
place, thousands of ounces of alluvial gold have yearly been obtained. The returns of 
the gold sent away in earlier years have not been preserved. The yield, however, was 
much larger than of late years. This falling-off has been caused, to a great extent, by 
the dearth of water.”  (Bands.')

In addition to diggings in the recent alluvia of the gullies on both sides of the 
Drummond Range, gold has been obtained in large quantities from drifts covered by a 
flow of basalt. The Victoria Lead has been, perhaps, the richest deposit of gold in the 
district. At the summit of the hill, where the workings on it started, the washdirt was 
only 15 or 20 feet deep. About three-quarters of a mile to the north, where it ran 
under the basalt, it was 100 feet deep. Its average width is from 20 to 30 feet. A  
30-oz. nugget was obtained from near the head of the lead. The washdirt is said to 
have averaged 1  ̂ oz. to the load all the way through, and 24 loads in one part went 8 oz. 
per load. Daintree, in his “  Geology of Queensland,”  says, with reference to the 
volcanic outbursts: “  The more northern volcanic areas, those shown on the map north 
of lat. 21°, are probably contemporaneous with the upper volcanic series of the Victorian 
Geologist, and are probably of Pliocene-Tertiary age. The southern areas, viz., Peak and 
Darling Downs, &c., are older, agreeing with the Lower Volcanic of Victoria, which have 
been ejected through fissures, and have in no case a very extensive flow beyond the line of 
fracture through which they have issued. These may be referred to the Miocene epoch.”

A still older, and in some respects a very remarkable, auriferous drift occurs in 
the Cement Hill, at Hurley’s, and at the Four-mile. Cement Hill is described as con
sisting of “  Firstly, from 15 to 30 feet of a conglomerate composed of boulders and 
pebbles of schist and small quartz pebbles, the whole cemented together by a clayey 
cement formed by the disintegration of the schist itself. This conglomerate is soft, 
but very tough to work in. The bottom 4 or 5 feet forms the washdirt in which the 
gold is found. Secondly, underlying the conglomerate is a fine-grained silt or shale 
from 1 to 4 feet in thickness, termed by the miners ‘ dig,’ which is cut away to facilitate 
the bringing down of the wash above. Lastly, another drift of smaller pebbles and not 
auriferous. This rests on the auriferous schists of the district. The ‘ dig’ contains 
Glossopteris, the characteristic plant of the Bowen River and Newcastle (N .S.W .) 
Beds, and therefore the deposit appears to belong to Carbonifero-Permian Series. The 
auriferous portion of the upper conglomerate or drift is said to contain, as an average, 
about 5 or 6 dwt. of gold per ton.” *

The above conclusion was quite warrantable while the presence of Glossopteris 
was understood to be an infallible test of the Palaeozoic age of the strata in which it 
occurred. Such reasoning, however, has now entirely lost its force since Mr. Rands’ 
discovery of Glossopteris in the Desert Sandstone.f

* W. H. Rands’ Report on the Geology and Mineral Deposits of the Country in the Vicinity of 
Clermont. Brisbane: by Authority: 1886.

+ See remarks under “ The Organic Remains of the Desert Sandstone.”
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The returns from the Peak Downs Gold Pield are very imperfect. For the first 
fifteen years o f the history of the field I  can only find one record by the W  arden (o f 
4,900 oz., escorted in 1867). It cannot possibly be over the mark to fill up the blanks 
in the record as I  have done by taking 4,000 oz. as the average annual yield from 1862 
to 1866 inclusive, and 3,000 oz. aunually from 1868 to 1876 inclusive. The recorded 
returns, with these additions, give a total yield o f 110,853 oz. of gold. Gold to the 
amount of 6,294 oz. is returned as the yield of 12,461 tons of quartz crushed, but it 
must be remembered that Mr. Bands points out that the records of the earlier and 
richer crushings have been lost.

Y ield  of P eak  D owns G-old F ield .

REEF GOLD.

Year.
Stone

Crushed.
Gold

therefrom.
Alluvial Gold. Total Gold.

9

Eemarks.

Tons. Oz. Oz. Oz.
1862-18G6 . . . • • • • • • 20,0001 Estimated.

1867 . . . . . . . . . 4,900* 2 Escorted.
1868-1876 • » • • • • • • • 27,0001

1877 • • • . . . . . . 3,000
1878 2,6733 1,670 2,330? 4,000 3 From Macdonald’s Flat reefs
1879 963 528 5,480 ? 6,000 alone.
1880 2,293 1,089 6,311 ? 7,400
1881 2,545 758 6,718 7,476
1882 1,211 842 5,158

2,757
6,000

1883 484 243 3,000
3,2681884 652 275 2,993

1885 213 119 3,545 3,664
1886 746 253 4,104 4,357
1887 486 310 4,108 4,418
1888 124 68 2,277 2,345
1889 71 139 1,947 2,086

1,939

110,853

1890

Total

1,939

PE A K  DOWNS COPPER FIELD.
“  This lode was discovered in 1862. It  can be traced for over 1| miles, running 

in an east-and-west direction. It has an underlie varying from 40° to 70° to the 
south. The country consists of foliated and contorted micaceous and hornblendic 
schists, dipping south-east. The outcrop is a gossan, consisting chiefly of red and brown 
hematite, with a little oxide of manganese, and carbonates o f copper. The ores were 
oxides and carbonates of copper to a depth of about 75 feet vertical from the surface, a 
mixture of oxidised ores and sulphurets to a depth of 120 feet, and below that depth 
they were ordinary sulphurets of copper.

“  The gossan at the surface was auriferous; assays of it give from 4 dwt. to 
1 oz. 16 dwt. of gold per ton, and also up to as high as 5 oz. of silver per ton.

“  The deepest workings were 66 fathoms. Most of the lode was taken out to a 
depth of 40 fathoms for a distance of half-a-mile. From 1862 to 1878, when the original 
company was wound up, about 100,000 tons of ore, averaging 17 per cent, of copper, were 
smelted at the company’s own works. That would give 17,000 tons of copper, the value 
of which was over £1,250,000. Copper lodes, known as the ‘ Western Peak Downs 
Copper Lodes,’ exist about 7 miles west of Copperfield. Rich sulphurets of copper 
were obtained from these.”  (Rands’ “  Geology, &c., of Clermont.” )

o



CHAPTER IY.

M ID D L E  D E V O N IA N  (B U R D E K IN  FO R M A TIO N ).

ARGENTINE SILVER FIELD.
R ocks of Devonian age occur in at least five localities in Queensland— viz., the 
Burdekin Valley, including the Broken and Fanning Rivers, the mountains north of the 
Reid River crossed by the Northern Railway, Clermont Central Railway, and Hunter 
and Marble Islands in the Northumberland G-roup.

It is possible and even probable that considerable areas coloured as schists, 
slates, &c., of undetermined age may yet be recognised as belonging to the Devonian, 
but for the present the localities above named are the only ones in which the presence 
of Devonian rocks has been determined upon sufficient evidence. The Rev. W . B. 
Clarke attributed a Silurian age to the slates, quartzites, &c., which cross the border of 
New South Wales into Queensland at the heads of the Severn River.

Aplin, in his “ Report on the Upper Con damme,” * speaks of the Silurian rocks 
extending connectedly along the southern border, but remarks on the fossils that “  in 
general aspect they resemble the fossils of the diorite slates at Gympie ”  (page 5). H e 
mentions only Productus and Spirifer, as occurring at Elbow Creek, Lucky Valley, 
together with crinoids and corals. To his statement regarding the resemblance of the 
fossils to those of Gympie, I  attach greater weight than to his determination of two 
genera of Brachiopods which range up to a much later date than Silurian. Daintree 
(1872) appears to have regarded the greater part of the stratified rocks occurring in 
the eastern ranges of the Colony, with the exception of the Coal Measures, as Devonianf; 
and Mr. R. Etheridge, F.R.S., in his Appendix to Daintree’ s Paper, massed the fossils 
from the Gympie Beds with those from the Burdekin Beds as Devonian J— a classi
fication which later collections have shown to be untenable.

Gregory, in his “  Geological Map of Moreton and Darling Downs (1879),’ ’ coloured 
the altered slates and sandstones extending from near the border northward to near 
Brisbane, and again from Brisbane to the heads of the Caboolture, as Devonian, and in 
his Report on the Geological Features of the South-eastern Districts of the Colony § 
describes them as such, and refers to the Gympie Beds as of the same age.

In my Geological Map, prepared for the Colonial and Indian Exhibition of 1886, 
I  coloured the strata in the neighbourhood of Gympie as Lower Carboniferous, but had 
not yet seen any reason for disagreeing with Daintree’s conclusions as to the Devonian 
age of the remainder of the altered stratified rocks which extend, with some interrup
tions, from Keppel Bay to the southern border. In  my “  Handbook of Queensland 
Geology” (Brisbane, 1886), I said (p. 23 ):— “ It is with considerable hesitation that I  
class, in the meantime, the greater part of the Palaeozoic rocks south of Marlborough 
as belonging to the Burdekin Beds. It is quite likely that among the highly inclined 
and much distributed rocks of this region strata will yet be found separable, on account 
of their fossil contents and their stratigraphical relations, from the rest, and of 
different ages. But fossiliferous limestones, apparently identical with the Burdekin

* Brisbane : by Authority : 18G9. 
f  Quart. Journ. Geol. Soc., vol. xxviii., p. 288.

t  Loc. cit., p. 325.
§ Brisbane: by Authority : 1879, p. 7.



Beds, are so common in tlie whole region, that the attempt to separate them from the 
other strata, which, after all, present only the negative evidence of the absence of 
fossils, has proved hitherto a task beyond our powers. Attempts have been made in 
limited areas ; but I  do not think that sufficient evidence has as yet been accumulated 
to warrant the conclusions which have been drawn.” In another place (p. 37) 
I  added:— “ Some slates containing Fenestella, &c., from the Training W all Quarries, 
Rockhampton, forwarded by Mr. James Smith, so much resemble some of the Gympie 
Beds that, in the meantime, I  map a small area as of the same age.”  Since then, 
however, Mr. Smith (now deceased) has brought to light a considerable collection of 
fossils from localities extending over the greater part of the Port Curtis District, as well 
as from Kooingal, sufficient to prove the identity of the strata over this wide tract with 
those of Gympie. Mr. Rands’ collections from Raglan, Langmorn, Calliope, the Boyne, 
Cania, and Tarrol point to the same conclusion as regards these localities. The whole 
o f the district, therefore, from Lat. 22° to Lat. 26°, with the exception of some limited 
areas of newer formations, has been removed from the Devonian and classed with the 
Gympie Beds.

A t Burdekin Downs, and for six miles up the Burdekin River, the outcrop of a 
great mass of limestone is seen at intervals. The area occupied by its outcrop is marked 
by a greener vegetation than that which covers the surrounding country. The limestone 
must have formed a coral reef of great thickness. On its weathered surfaces the corals 
stand out in admirable relief, like triumphs of the sculptor’s art. When the corals are 
examined under the microscope their cells are seen to be filled with calc-spar.

At the mouth of a little creek falling into the Burdekin between Arthur’s Creek 
and Burdekin Downs Station, the limestone dips at about 10° to the north-west and 
rests directly on the granite. Its outcrop occupies half-a-mile, and its thickness should 
therefore be about 450 feet. It is succeeded by a bed of fine-grained, white, hardened 
sandstone or quartzite.

Arthur’ s Creek is understood in the district to be the same as “  Terrible Creek, 
near Messrs. Cunningham’s Cattle Station, Burdekin River,”  described by the late 
Mr. R. Daintree.*

The limestone is probably the same as that referred to by Leichhardt in his 
“ Journal of an Overland Expedition from Moreton Bay to Port Essington during the 
years .1844-5”  (p. 241), in the following terms :—

“  The opposite bank exhibited a very perfect and instructive geological section 
of variously bent and lifted strata of limestone, which were afterwards found to 
contain innumerable fossils, particularly corals, and a few bivalve shells.”  To one 
coral in Dr. Leichhardt’s Collection, the late Rev. W . B. Clarke gave the name of 
Cyathophyllum Leichhardti.

On the Panning River, north of the Panning Station, a bed of limestone is seen 
composed to a large extent of the remains of Corals, with a few Brachiopods and at 
least one Cephalopod. In the above locality the limestone dips south-south-east at 20°. 
Beneath the limestone beds are some beds of granitic sandstone with calcareous 
concretions, the sandstone containing numerous impressions of Gasteropods, but the 
matrix is too friable for removal. North of the station paddock the base of the lime
stone is seen very near a mass of granite, on which probably the beds beneath the 
limestone rest.

East of the Panning River the outcrop of the limestone forms a semicircular 
band o f low scrubby hills (on which the Bottle-tree appears to have a favourite 
habitat), and returns to the river at the Old Station, five miles below the present station.

* Quart. Journ. Geol. Soc., vol. xxviii., p. 290.
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Here the dip is to the west at 25°, and as the outcrop occupies a belt of four miles in 
breadth, the total thickness of the limestone beds must be nearly 7,000 feet. From 
the limestone near the Old Station I  obtained, besides Corals, a few specimens of 
Brachiopoda. A  calcareous shale immediately above the limestone yielded, in addition 
to corals and mollusca, the only plant— Dicranophyllum australicum, Dawson— yet 
found in the Devonian rocks of Queensland.

The ring of limestone underlies a basin of stratified deposits, consisting for the 
most part of grey, brown, and greenish flaggy sandstones, and greenish and chocolate- 
coloured shales. A  few of the sandstone beds are white, and would be well suited for 
building purposes. From one of these white beds I  obtained the specimen of 
Dicranophyllum australicum which was described by Sir J. William Dawson.

In the limestone of the scrubby hills above referred to are several large caverns, 
beautifully festooned with stalactites and stalagmites.

The Broken Fiver falls into the Clarke Fiver, one of the most important 
tributaries of the Burdekin, in Lat. 19° 30' S. and Long. 145° E. Mr. Daintree, in 
his Paper on the “  Geology of Queensland,” * wrote :— “  On the track from the Broken 
Fiver to the Gilbert Diggings, Devonian rocks, several thousand feet thick, may be 
observed, as they are continuous in dip, without being repeated, for at least five miles 
across the strike, with an average inclination of 60° . . .* . On the Broken Fiver
and its tributaries a breadth of thirty miles, with a length of sixty miles, is occupied by
a persistent outcrop of Devonian strata......................There the entire Devonian system,
as developed in Queensland, could be easily and satisfactorily mapped. The branches of 
this river cut right across the strike, and the bare edges of the rocks are often exposed 
over the intervening ridges from creek to creek. Well-marked beds of interstratified 
conglomerates seem to retain their character over large areas, and the loose pebbles 
from these can be followed readily over the ridges, whilst the rock from which these 
pebbles are derived crops out in the gullies and ravines.”

I  had an opportunity o f visiting this interesting locality in October, 1886, and 
traversed the river for about ten miles above the crossing of the road from Pentland to 
Gilberton. The strata strike north-east and south-west, and dip on the whole at high 
angles to the north-west. In the first mile above the crossing there is, however, first a 
synclinal trough and then an anticlinal arch, so that the outcrops of some of the strata 
are seen three times. Allowing for this repetition, the following section (in descending 
order) can be made o u t :—

Feet.
1. (Ten miles up the river.) Hard grey or white and yellowish sand

stone, sometimes weathering spheroidally, alternating with 
soft, thin, grey shales ................................................

2. Soft, thin, grey shales (vertical: strike JNT. 35° E.) ...
3. Soft, grey, sandy shales or argillaceous sandstones, sometimes

calcareous, and containing Corals, Crinoids, and Brachiopods 
(nearly vertical: strike N.E. and S.W., marked cleavage- 
planes, dipping to N. at 15° to 25°)

No section—room for
4. Limestone (strike N.N.E. to S.S.W.—traced for two miles)
5. Shales .........................
6. Fine conglomerates
7. Limestone ...

5,280
1,000

1,000
300
300
500
200

50

Carried forward ... 8,630

* Quart. Journ. Geol. Soc., vol. xxviii., pp. 290, 291.
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Brought forward ...........................................................
8. Coarse conglomerate (pebbles up to one foot in diameter): pebbles of

granite, porphyry, diorite, quartz, quartzite, hardened sand
stone, and Jydian stone (vertical: strike N.N.E. to S.S.W.) ...

9. Limestone, full of Crinoids and Corals, alternating with fine-grained,
greenish-grey sandstones, and shales, seen at intervals

10. Shales, sometimes calcareous...........................................................
11. Limestone, in parts an agglomerate of coral boulders, with partings

of grey shale .......................................................................
12. Shales, with thin beds of limestone at intervals ..............
13. Limestone...
14. Shales ... ... ... ... ... ... ... ... ...
15. Fine-grained, dark-blue, calcareous sandstone, in thin beds
16. Shales, seen at intervals .....................................' ..............
17. Limestone, in thin beds, full of Corals (FavosUes, Heliolitcs, &c.)

and Crinoids (strike N.N.E., dip N.N.W. at 75°)
18. Dark grey-green, crumbling slates or shales, seen at intervals
19. While grit
20. Limestone (coralline)

No section—room for
21. Limestone (coralline)
22. Fine quartz-conglomerate or pebbly grit .....................................
23. Conglomerate, pebbles chiefly of sandstone up to six inches in

diameter, reddish matrix (strike N. 30° E., dip W . 30 N. 
at 70°) ... ..............

24. Slate, seen at intervals.......................................................................
25. Quartz-conglomerate; the upper part has pebbles of hardened, fine

grained, grey and greenish sandstone as well as quartz, with 
partings of grit and shale (strike N.N.E., dip N.N.W. at 70°)

26. Slates and greenish-grey flags, seen at intervals (strike N.N.E.,
dip N.N.W. at 75°) ...........................................................

27. Thick-bedded, hardened, grey and greenish siliceous grits, with
shale partings (strike N.E., dip N.W. at 70°) ..............

28. Thick-bedded, hardened grey and greenish siliceous grits (strike
N. and S., vertical) ...........................................................

29. Green, decomposed, fine-grained, viriditic, metamorphic rock,
passing into contorted green slate or schist (vertical: strike 
N.E. to S.W., dip N .W .)...........................................................

30. Coarse altered grit containing crystals of felspar and hornblende
31. Hardened white sandstone, almost quartzite
32. Thick-bedded, hard, white siliceous sandstone (strike E.N.E., dip

N.N.W. at 75°) .......................................................................
33. Conglomerate; pebbles, hard white siliceous sandstone and

quartzite, a few slate, and a very few of quartz 
No section—room f o r ................................................

34. Thick-bedded, hardened, white siliceous sandstone 
No section—slates seen at intervals—room for

35. Blue slates and sandstones (dip N.N.W. at 60°), say
No section—room f o r .............. ..............

36. Fine-grained, blue, slaty sandstone................................................
37. (At road crossing.) Blue slates (dip W . at 20°, cleavage N.E.

andSW .) ...
38. Coarse conglomerate

Feet.
8,630

2,640

1.320 
100

500
1.320 

300
20
30

100

12
600

20
600
500
300
30

50
100

400

1,320

100

200

2.640
2.640 

100

50

30
50

150
150
500
300
100

800
300

20,782
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Away from the river the two beds of limestone, Nos. 20 and 21, are separated by 
a hollow (denoting the prevalence of soft rocks, probably shales), in which debris of 
shale or slate, and lumps of manganese oxide and hematite, can be seen in the soil. 
Both beds of limestone are covered on the top with bottle-trees. These beds cross 
the road about three miles north of the river, and contain numerous caves, in some of 
which gold has been obtained on washing the detritus on the floor.

As the whole of the strata comprised in the above section are evidently part of 
an unbroken series, and the limestone beds have, from their fossil contents, been 
identified with those of the Burdekin Beds, the whole thickness (20,782 feet) must be 
considered as belonging to the same division of the Devoniau rocks. How mucli more 
would be added to this by following the Broken River down to its junction with the 
Clarke, I cannot say.

From the Broken River the Pentland and GTilberton road runs north-west to 
McKinlay’s (twenty miles). Two miles beyond the “  Limestone W all ”  (bed No. 20 in 
the above section), the road crosses soft, white, yellow, greenish, and liver-coloured 
sandstones, with partings of grey and occasionally liver-coloured shales ; then a six-feet 
bed of limestone-conglomerate, containing pebbles of limestone (chiefly), sandstone, 
and conglomerate, in a limestone matrix. The limestone pebbles are masses of coral. 
This singular conglomerate strikes north-north-east to south-south west, and is succeeded 
to the north-west by red shales. For the next mile the road crosses grey sandstones, to 
which several thin beds of limestone succeed. Thence to M cKinlay’s the road crosses 
gritty yellow sandstones.

About a mile north of Pandanus Creek (on which M cKinlay’s Station is situated) 
is a thick bed of limestone, said to be traversed by an antimony lode. From 
McKinlay’s north-west for about eight miles (across the divide between the Burdekin 
and Einasleigh waters) the road crosses several beds of limestone alternating with 
brown and white sandstones and red shales. After seventeen miles more, in which no 
strata crop up on the road, basaltic rocks are met with, which continue for at least fifteen 
miles more to the Lynd Station, on Lee Creek, a tributary of the Einasleigh. It is 
probable that the basalt overlaps the stratified rocks just described.

The whole of the stratified rocks, which include several beds of limestone, met 
with along the road north-west of the Limestone W all in all probability belong to the 
same series as the limestone in the wall itself. Some of the sandstones and liver-coloured 
and greenish shales remind one strongly of the shales above the Fanning Limestone.

In returning, in December, 188G, to Townsville from the Croydon Gold Field, 
via Georgetown, I  took the direct road from the Lynd Station to Townsville, which 
crosses the Clarke River at the Telegraph Station near its mouth. Eight miles from 
the Lynd Station the basalt country comes to an end. In two miles more the divide, 
here almost imperceptible, between the Einasleigh and Burdekin waters is crossed. 
Granite is seen on the road for the next three miles. To the granite succeed twelve miles 
of mica-schist country, with numerous quartz reefs. After two miles of basalt the valley 
of Paddy’s Gully is reached. The gully is in mica-schist, which extends along the 
road half-a-mile on either side of the gully. Then comes half-a-mile of stony basalt 
country; then two miles of mica-schist and two of basalt; thence to two miles short 
of Gray Creek (five miles) mica-schist is met with. I  regard the mica-schists met with 
between this point and the divide as of an older date than the Broken River Limestone 
and associated strata.

At the point (two miles short of Gray Creek) where the mica-schist is seen for 
the last time, strata similar to those on the Pentland road, north-west of the Limestone 
Wall, are met with. The first eight miles are over red shales, partly jasperised. As far
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as Doughboy Creek (sixteen miles) the road crosses highly inclined brown and yellow 
sandstones. Near Doughboy Creek these beds are overlaid unconf ormably by tablelands of 
Desert Sandstone, which extends south-westward nearly to the Broken River. For the 
next six miles, to Christmas Creek, the road traverses brown and yellow sandstones, 
grits, and conglomerates. Near Christmas Creek amygdaloidal porphyrite is seen on 
the road, but its relation to the sandstones, &c., could not be made out. Beyond this 
point the setting in of the wet season made further geological observations impossible, 
so that I  am unable to say how far the Devonian rocks extend to the east of the Clarke 
River.

The strata seen on the Townsville road nearest the mica-schists, it must be remem
bered, are high up in the Devonian Series. They therefore, probably, do not in this 
locality overlie the mica-schists, but are most likely divided from the latter by a fault.

Referring again to the section seen on the Broken River, it will be observed that 
the thick limestone, No. 20, is the lowest bed in which I have actually observed the 
occurrence of fossils, although the time at my disposal was far too limited to admit of 
a careful search. For anything, therefore, that can be proved to the contrary, the 
underlying beds, which have a thickness of 10,000 feet, may pass downward into the 
Lower Devonian or even Silurian. But no such division can be made without 'positive 
evidence, and as the whole section of 20,782 feet forms an unbroken series it must for 
the present be regarded as Middle Devonian.

"When the “ Handbook of Queensland Greology ”  wa3 published, I  was under the 
impression that the strata above described as lying on the Fanning Limestone were the 
equivalent of the “  Dotswood Beds ”  iu the Keelbottom Talley, and that both were on 
a lower horizon than the “  Star Beds.” The “  Star Beds ”  form the lowest member of 
the Permo-Carboniferous Series, and therefore are, probably, most nearly related homo- 
taxially to the European Carboniferous.* More recent observations have shown (1st) 
that the “ Dotswood Beds”  and the “ Star Beds” are identical; and (2nd) that the strata 
lying above the Fanning Limestone are the equivalents of similar strata which overlie 
the Broken River (Middle Devonian) Limestone, and with which thin beds of limestone 
containing the same fossils as the Broken River Limestone itself are intercalated. The 
strata above both the Fanning and the Broken River Limestones are now regarded as 
belonging to the same formation as these limestones, and as there can be no passage 
from Middle Devonian into Carboniferous, the “  Star Beds,”  with which the “  Dots
wood Beds ”  are now united, must be unconformably related to the former.

Part of this area is further described by Mr. Maitland in his Report on the 
Greology and Mineral Resources of the Upper Burdekin,f as follow s:—

“  The series of strata classed under this head [Burdekin Beds] occupy a very 
extensive tract of country.

“  The basin is bounded on the west by a belt of schistose rocks of variable width, 
and on the north and west by the granitic rocks which make up the main coast range. 
Small patches of schistose rocks, however, are seen near the tin lodes at Kangaroo 
Hills, separating the Burdekin Beds from the granite, but of too small an area to be 
shown on the map.

“  Iu their lithological characters they present a marked contrast to the rocks 
above and below them. The strata consist for the most part of dark-buf£ and reddish

* It is probable that the “ Star Beds ” are the equivalent of what in New South Wales are at present 
known as the “ Lower Carboniferous,” but which, it is anticipated, will in future be regarded as the nearest 
representative of the Carboniferous of Europe. These I have now termed Carboniferous in the New South 
Wales Classification. (See Mem. Geol. Survey, N. S. Wales, Pal. Series, No. 5, pt. 1,1891, p. 3.—i?. E. junr.) 

t  Brisbane : by Authority : 1891, p. 4.
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coloured shales, sometimes jasperised, together with grits, greywackes, and quartzites 
generally inclined at high angles. The thickness of these beds, unless repeated by 
folding, must be very great.

“  From their lithological characters it appears possible to divide them into two 
subdivisions, one consisting for the most part of reddish shales and ferruginous 
chocolate-coloured sandstones, and the lower of dark shales, grits, and greywackes. 
From the fact that these reddish beds were first seen near Wairuna Station, for 
convenience of description I  have named them the "Wairuna Beds.

“  From the Four-mile Creek— a tributary of the Douglas—to Kangaroo Hills 
Station the gullies show buff-coloured vertical shales and greywackes, striking generally 
east and west.

“  The eastern bank of the river at Kangaroo Hills Station is composed of buff 
shales and greywackes, which dip at an angle of 80° N. 70° W ., and strike N. 30° E.

“ Near the tin lodes, the ‘ Star Beds’ are seen to rest upon a series of highly 
inclined hardened grits and shales. In close proximity to the granite, beds hardened 
and metamorphosed are met with ; to ascertain whether these are representatives of the 
Burdekin Beds more highly altered, or are of older date, would require much more 
detailed work than is possible in a flying reconnaissance.

“  From Kangaroo Hills Station to the mouth of Camel Creek the country is 
occupied by vortical shales of a somewhat similar type to those above described. In 
Tomahawk Creek they strike W . 20° S. Between this point and the crossing of the 
Douglas the sedimentary strata are intersected by a tongue of granite.

“  From the mouth of Camel Creek to a gully about 2 miles further down the 
river the country is made up of vertical contorted shales and greywackes; at the south 
end of the section their strike is north and south, at the mouth of Camel Creek it has 
veered round to west-north-west.

“  A  few low hills of flaggy grits, dipping at angles of from 25° to 30° to the north
wards, are passed over in traversing the country from the mouth of Camel Creek to a 
point on the opposite side of the Burdekin to Greenvale Station.

“  To the Valley of Lagoons Station comparatively few sections are to be seen, 
owing to extent of flat country covered with recent superficial deposits. At one place 
about 5 or 6 miles north of G-reenvale Station, ridges showing vertical sandstones 
striking north-east and south-west occur. These bear a strong lithological resemblance 
to those last described. Similar beds underlie the flats for the next few miles, then their 
place is taken by reddish jasperised shales. The relation of these shales to the sandstones 
is not very clear, but I  am inclined to regard them as being separated by a fault.

“  Further northwards along the road the eye is attracted, even at a distance, by a 
conspicuous cliff about 100 feet in height. On nearing it the western face was found 
to be full of caverns of no great size, and the base was strewn with huge boulders of 
rock. The matrix of which this hill is composed is a quartz rock generally with a 
reddish tinge, though sometimes white. It appears to be bedded, the bedding planes 
being nearly vertical and striking north and south. Some of the weathered surfaces 
suggest a volcanic origin (ash ?).

“  Underlying the flats of the next mile or two are shales, &c., dipping at 25° to 30° 
to the north-east.

“ The country to the east of the station at the Valley of Lagoons is occupied 
by fine-grained sandstones of a yellowish-brown or buff colour. In some places the 
sandstones are crowded with sun-cracks. They rest unconformably upon the schists, 
and dip to the south-east at angles varying from 70° to 30°. They do not form any 
important feature in the landscape.
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“ In the vicinity of Wairuna Station, vertical sliales of a reddish-purple colour 
strike north and south, some of which look not unlike fine volcanic ashes. A t one place 
west from the station some of the shales are found to be associated with thick beds of 
quartzite; these strike north-east and south-west. The Wairuna beds are seen cropping 
up at intervals along the track to Lake Lucy Station.

“  The environs of Lake Lucy are made up of reddish clayey shales, identical 
with those above described, and having the same general trend— viz., north-east and 
south-west. Interstratified with these shales are bands of limonite intermingled with 
veinlets of quartz. These bands are not continuous for any distance. A ll of these 
examined were parallel with the bedding planes, and of very variable thickness. A  few 
quartz reefs intersect these shales. Between Lake Lucy and Oak Hills, the Wairuna 
Beds occupy the country ; they retain the same character and strike. Unless repeated 
by faulting and folding (which is not improbable) these Wairuna Beds must be of 
enormous thickness.

“ Among the rocks above described there m aybe beds which future detailed 
mapping may prove to belong to other systems.

“  At present, in the absence of palteontological or stratigraphical evidence, the 
whole beds are provisionally classed as belonging to one system.”

The hill to the north o f Torrent Creek, on the western side of the lleid Gap, is 
capped by a stratified deposit. The lowest strata are of limestone, of a total thickness 
of about 60 feet, divided by occasional thin layers of hardened sandstone. The 
deposit varies in quality from top to bottom, some strata being dark-blue limestone, and 
others white saccharine marble. Some of the blue beds are full of fossil corals. 
Above the limestone is a thickness of about 40 feet of hardened grey mudstones with 
calcareous bands. The strata on this hill-top dip N. 30° E. at about 25°.

The hill on the opposite or eastern side of the Gap is likewise composed of 
stratified deposits, as fo llow :—

Feet.
1. Hardened white sandstone or quartzite partly conglomeratic ... 3
2. Sandstone (thickness uncertain)
3. Good blue limestone with corals, say ... ... ... ... ... 30
4. Hard mudstones and fine-grained hardened sandstones (almost

quartzites), with limestone in bands along bedding planes ... 80
6. Good blue limestone (base concealed by talus) ...

The strata numbered 4 and 5 in the above section arc the same as those already 
described as capping the hill on the opposite side of the valley. The limestone at the 
base of the section last given lies directly on granite.

On the hill-tops west of the railway at Double Barrel Creek, the following strata 
dip to the south-west, and rest unconformably on greywackes, &c., probably of the same 
age as the stratified rocks west of Charters Towers :—

Feet.
Dark-blue limestone, full of corals; the lower part only divided by 

partings of quartzite, at least...
Alternate quartzite, limestone, and marble bands, say ...
Blue greywacke .........................
Alternate quartzite and limestone bands ...
Dark-blue greywacke 
Scrub, perhaps covering 
Limestone with quartzite bands 
Fine-grained dark-blue greywacke...
Impure saccharine marble, with dark streaks 
Dark-blue coralline limestone, about

200
100

40
5

20
40
4

15
60
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In the neighbourhood of Clermont abed of dark crystalline limestone crops out close 
to Douglas Creek, about three miles below its junction with Drummond Creek, and about 
four miles south-east of Copperfield. The limestone is full of corals, among which Mr. 
Hands recognised Favosites, Chatetes, Cyathophyllum, a compound cyathophylloid resem
bling Strombodes, and Stenopora (P), together with a fragment of a Lamellibranch shell.*

In Marble Island, in the Northumberland Group, a limestone is extensively 
quarried. In some cargoes of this limestone I have seen corals of the species which 
characterise the Burdekin Beds.

In 1887 I had an opportunity of visiting Hunter Island, which lies about lialf- 
a-mile west of Marble Island, in Lat. 21° 58' S. and Long. 149° 9' E. The island 
extends from north to south about a mile and a-quarter, and has an average breadth of 
less than a quarter of a mile. It is well grassed, but the timber is confined to a few 
trees on the beach, among which are some hoop pines. The southern portion of the 
island is joined to the northern by a narrow neck or isthmus, and is wholly composed of 
granite. ] n the bay, on the eastern side of the neck, and in the wide portion of the 
island to the north, a series of stratified rocks make their appearance. They have a 
north-and-south strike, and dip to the east at 05°, being, in all probability, divided by a 
fault from the granite on the south. The uppermost (easternmost) bed seen is a white 
marble at the north end and a blue limestone at the south. Below this, to the west, 
comes a considerable thickness of highly contorted shales or slates, with seams, nodules, 
and lenticular patches of coralline limestone. Next comes a thick bed of blue lime
stone, which graduates northward into pink marble. Sandstones and conglomerates 
underlie the bed last mentioned, and are best exposed in the bay on the east side of the 
isthmus. The last and lowest bed seen is at least 100 feet in thickness. On the east 
side of the isthmus it is an ordinary blue limestone. On the edge of the bay to the 
north, its upper part is white and its base a pink marble. Considerations of wind and 
tide made my visit to the island, in spite of the time consumed in reaching it, a very 
short one, and I  had no time to search for fossils. There is no reason to doubt, however, 
that the limestone and other stratified rocks of Hunter Island are of the same age as 
the limestone of Marble Island. The northern end of Marble Island is composed of 
limestones, &c., and the southern end of granite, so that it is probable that here, as in 
Hunter Island, the stratified and plutonic rocks are divided by a fault.

It is noticeable that the northern portions of the outcrops of the three large beds 
of limestone in Hunter Island haveliecome changed from the usual type of blue-grey 
limestone into marble. There is no visible cause for this development of “  regional 
metamorphism,”  but it is likely to be due to deep-seated igneous rocks or hydrothermal 
action. As the limestones, &c., were laid down subsequent to the formation of the 
granite, and, where seen, at the southern part of the isthmus, in closest proximity to it, 
are quite unaltered, it is evident that the latter can have bad nothing to do with it. 
The western half of the northern portion of the island is composed of granite like its 
southern extremity, and it is probable that the stratified rocks were deposited on the 
granite long subsequent to its consolidation. A  mass of diallage-rock is seen on the 
western shore of the island, apparently intrusive through the granite.

The limestone, of which there is an unlimited quantity, would serve, admirably 
for a building stone or for the manufacture of lime. Some argillaceous portions 
would make hydraulic lime. The marble is minutely crystalline and pure white, and 
quite fit for ornamental architecture or statuary. What I  have above alluded to as 
“ piuk ” marble is a very beautiful stone suffused with a faint blush-rose tint.

* Report on the Geology and Mineral Deposits of the Country in the Vicinity of Clermont.. Brisbane:
by Authority: 1886, p. 4.
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In the following list of fossils from the Devonian rocks of Queensland, all are 
included which my Colleague has recognised or admitted. The species are distributed 
among the four localities from which collections have been made, but these localities are 
practically on the same horizon.

SYSTEMATIC LIST OF M ID D LE  D E V O N IA N  FOSSILS.

Kingdom— P lant.®.
Section—P hanerogamous P lants.
Class— E xogen®.
? Order—Conifer®.
Genus— D icranofhyllum , Grand ’Eury. 

Dicranophyllum australicum, Dawson

PSa
<D

ou
PQ

to
.2*3a*

©
13

PQ

X

'3

Kingdom—A n im alia . 
Sub-Kingdom—Ccelexterata. 
Class—H ydrozoa .
Order— H ydrocorallin^:.
Family— Stromatopobidas.
G-enus— Stromatopora, Goldfuss. 

Stromatopora, sp, ind., PL 1, figs. 3-5 x

Class— A c t i n o z o a .
Order —Z o a n t h a r t a .
Sub-Order—Z. S c l e r o d e r m a t a .
S e c t io n — P e r f o r a t a .
F a m i l y — F a v o s i t i d ê .
Genus— F a v o s i t e s , Lamarck.

Favosites gothlandica (Fougt.), Lamarck 
Genus— P a c h y p o r a , Lindstrom.

Pachypora meridionalis, N. & E. fil. ...
Genus— A l v e o l i t e s , Lamarck.

Alveolites alveolaris, De Koninck, Pl. 2, figs. l-3a ...
„  „  var. queenslandensis, Etli. fil. and Foord, Pl. 2, figs.4-6
„  robustus, Kominger, Pl. 1, figs. 13, 14 
,, sp. ind., Pl. 1, figs. 15-17 

Genus—A m p l e x o p o r a , Ulrich.
Amplexopora (?) KonincHi, Etli. fil. and Foord, Pl. 2, figs. 7-9a ...

Genus— T r a c h y p o r a , Fdw. and Haime.
Trachypora, sp. ind., N. and E. fil. ...

Genus— S t r i a t o p o r a , Hall.
Striatopora (?) uniseptata, Eth. fil. ...

Genus—K o m i n g e r i a , Nicholson.
Romingeria (?) Foordi, Eth. fil.

Genus— C c e n i t e s , Fichwald.
Ccenites, sp. ... ...

x

Family— P o r itid^ .
Genus—A r^ opora , N. and F.jil. 

Areeopora australis, N. and E. fil., PL 3, figs. 6-9

Section— Hugos a.
Family— Cystiph yllid^:.
Genus—Cystiph yllu m , Lonsdale.

Cystiphyllum americanum, Edw. and Haime, var. australe, Eth. fil., 
Pl. 3, figs. 13, 14

Genus—Cyathophyllttm, Gold/.
Cyathophyllum, sp. ind., Pl. 3, figs. 11, 12

x

x

x

x

x
x

x

x
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Family— Z a p d r e n t i d j ?:.
Genus— A m p l b x u s , J. Sowerby.

Amplexus, PL 37, figs. 15, 16... ... . ,
Genus— C a m p o p h y l l u m , Fdw. and Haime.

Campophyllum Oregorii, Etli. fil., PI. 3, figs. 15-1J3 ...

O r d e r — A l c y o n a r i a .
Family— H e l i o l i t i d j e .
Genus— H e l i o l i t e s , Dana.

Heliolites porosay Goldf., PI. 1, fig. 6
„  Daintreei, Eth. fil. and Nich., PI. 1, figs. 7, 8
„  plasmoporoidesy Eth. fil. and Nich., PI. 1, figs. 9-11 
,, NicJiolsoniy Etli. fil., Pl. 1, fig. 1 2 ...............

Family—A u l o p o r i d ê .
Genus—A u l o p o e a , Goldf.

Aulopora repens, Edw. and Haime 
„  sp. ind.

Sub-Kingdom—E chinodermata.
Section— P elmatozoa.
Class— C rinoidea .
Order—P a l ^ o c r i n o i d e a .

Crinoid stems

Sub-Kingdom—M o l l u s c a .
Class—B r a c i h o p o d a .
Order—T r e t e n t e r a t a .
Family— S p i r i f e r i d j E .
Genus—S p i r i f e r a , J. Sowerby.

Spirifera curvata} Schlotheim, Pl. 37, figs. 3-5, 7 
„  euryglossa, Sclinur, Pl. 4, fig. 1

Family—A t r y p id ^:.
Genus—A t r y p a , Dalman.

Atrypa reticularis, Linnaeus, Pl. 4, fig. 4
,, desquamata, J. de C. Sowerby, Pl. 4, figs. 2, 3 ; Pl. 37, fig. 8

Family— R i i y n c h o n e l l i d # : .
Genus—R hynchonella , Fischer.

Rynchonella primipillarisy von Bucli., Pl. 4, fig. 5 ...
Genus—P entamerus, J. Sowerby.

Pentamerus brevirostris, Phillips, Pl. 37, figs. 6, 9-11

Family— Striitgocephalidas.
Genus— Stringocephalus, Defrance.

Stringocephalus? sp. ind. ...

F amily—Strophomenid .®.
Genus—Orthotetes, Fischer.

Orthotctes umbraculumy Schl. ...
„  ? concentrica, Eth. fil.

Class— Cephalopoda.
Order— T etrabranchiata .
Family—N au tilid^).
Genus—G yroceras, De Koninclc.

Gyroceras Philpi, Eth. fil., Pl. 4, figs. 6, 7
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In the above list we have a fairly representative collection, with a decided pre
ponderance of Middle Devonian forms. It will be seen that not a single fossil hitherto 
collected is specifically identical with any which are known in the Permo-Carboniferous 
System. Three genera of Actinozoa, viz., Favosites, Pachypora, and Cyathophylhim, 
and two of Brachiopoda, viz., Spirifera and BhynchoneUa, are, however, repeated in the 
Gympie Formation ; and the two Brachiopods above named are also repeated in the 
Star Formation. Spirifera alone survives in the Middle Bowen Formation.

The Queensland Devonian may be fairly placed on the same horizon as the 
Middle Devonian Limestones of Bindi and Buchan, Victoria,* and is probably on a 
lower horizon than the Upper Devonian of Tynana Creek, Victoria. My Colleague 
informs me that the Lower Devonian age ascribed to various rocks in New South 
Wales is doubtful, and that all the fossils from these rocks which have come under his 
notice are now believed to be Upper Silurian.

MINES IN  CONNECTION WITH THE MIDDLE DEVONIAN ROCKS.
ARGENTINE SILV E R  FIELD.

The argentiferous lead lodes of the Argentine Field occur partly in granite 
country and partly among highly inclined micaceous clay-slates, mica-schists, and 
gneisses. Regarding the age of the sedimentary rocks above referred to, no distinct 
evidence has yet been brought to light, but from their position between the Broken 
River and Reid, they may be supposed to be continuous with the Middle Devonian 
rocks of these districts. A  thick series of white sandstones, pebbly grits, and 
conglomerates, probably identical with the lower portion of the Star Formation, lies 
unconformably on the slates, &c., or rests on the granite.

The field has been in existence since 1881. The lodes, especially those in the 
mica-schist country, ofEer every indication o f richness and permanence; fuel and 
limestone and ironstone for fluxing are abundaut and conveniently situated. In spite 
of all these advantages, prosperity has hardly yet dawned on the field. The majority 
of the lodes were originally secured as freeholds under the old Mineral Lands Act, the 
workings being for a time of a very perfunctory nature and having for their object 
the bare fulfilment of the “  improvement conditions,”  or the raising of sufficient 
specimens to induce outsiders to purchase the mines. Some of the mines, worked 
on a “  poor man’s ”  scale, have obviously failed through the mechanical difficulty o f 
separating earthy low-grade oxide and carbonate ores from the almost equally heavy 
ferruginous gangue-stufE without dressing machinery. The failure of the smelting 
works, which were erected prematurely, before sufficient quantities of ore were ready 
for them, was a severe blow, destroying as it did confidence in the value of the mines, 
and bringing about their almost complete desertion. The Hero and Northbrook Mines 
have, however, been steadily worked at a profit for some years, the ores being shipped 
from Townsville. The Hero has recently been taken up by a Sydney company.

The surface ores, which have alone been raised hitherto, consist for the most 
part o f oxides, carbonates, sulphates, and sulphides of lead. The silver contents of 
samples which I have assayed average generally about 1^ oz. per ton to the unit of lead, 
but occasionally reach 5 oz. o f silver to the unit. In other words, a ton of galena ore 
containing 60 per cent, o f lead might contain from 75 oz. to 300 oz. of silver.

There can be no doubt that this field will yet take a high place among the 
silver-producing localities of Australia. *

* Geology and Physical Geography of Victoria, by Reginald A. F. Murray. Melbourne : by 
Authority : 1887, p. 53.
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As the Argentine Field was only occasionally visited by the Warden from Ravens- 
wood, the returns of the output as given in the Annual Reports of the Department of 
Mines only give occasional references to quantities of ore exported. The following are
all the particulars obtainable from this source:—

1883 10 tons exported Value, £20
1884 20 » >> „ 225
1885 20 >> >> „ 600
1887 40 >> produced ... „ 680
1888 50 )> „  1,000
1889 7G >> 9} „ 3,354

Three exporters of ore have supplied me with the following returns of ore which 
passed through their hands during a portion o f the time covered by the existence of 
the field :—

Date. Exporters. Quantity of Ore. Value at the 
Mines.

ASSAY.

Lead. Silver. Gold.

Tons cwt. qr. lb. £ a. d. Per cent. Oz. per ton. Oz.per ton.
May, 1883... L. Ryan 3 10 0 0 165 0 0 .. • ... ...
May, 1887... Ditto 1 0 0 0 55 0 0 ... ...
Jan. 1, 1884

to > Havs and Bundock 200 0 0 0 1,600 0 0
Jan. 1, 1888 ) *
June, 1885... Allen and Sons* ... 3 3 0 0 39 8 0 101-26 0 327
July, 1885... Ditto 3 15 0 0 46 0 0 98 0-337
Aug., 1885... Ditto 6 14 2 26 31 0 0 30 60-43 1-47
June, 1886... Ditto 9 15 0 0 153 0 0 43 84 • • •
May, 1887... Ditto 3 5 1 16 29 0 0 43 85 . ..
June, 1887... Ditto 3 1 0 16 17 16 0 33 64 .. •
July, 1887... Ditto 6 5 2 8 27 16 0 20 57 ,, ,
Aug., 1887... Ditto 4 1 0 0 21 16 0 64 27 •. •
Dec , 1887... Ditto 5 10 0 0 8 4 3 21 41 . • •
Jan., 1888... Ditto 3 6 1 0 12 11 4 22 53 ...

Totals 298 17 0 10 2,206 11 7

* Messrs. Allen and Sons’ returns give the amount received for the ore in England, less £1 per ton for freight. From 
these I have deducted £1  per ton for carriage to port and other expenses.

J



CHAPTER Y.

TH E O R G A N IC  REM AIN S OF THE M ID D L E  D E V O N IA N  (B U R D E K IN )
FO R M A TIO N ,

W ith  D escriptions op the Species.

I n the Devonian Series of Queensland there are at least four well-marked fossiliferous 
horizons, the three last of which may possibly be merely extensions of one deposit. 
They are:—

Limestones of the Broken River.
„  „  Burdekin Downs.
„  „  Fanning River.
„  „  Reid Gap, near Townsville.

The Organic Remains derived from the three horizons above named are almost 
wholly corallian ; a few Brachiopoda from the Fanning Limestone, and one Cephaiopod 
from the Keid Gap Limestone completing the list, ivith the exception of a plant— 
Dicranophyllum australicum, Dawson— occurring both iu a calcareous shale forming 
the upper portion of the Fanning Limestone, and the lowest beds of the suprajacent 
sandstone.

The Burdekin Downs Limestone has yielded:—
Stromalopora, sp. ind.
Pachypora meridional is, N. and E. fil.
Alveolites robustus, Rom.

„  sp. ind.
Trachypora, sp. ind.
Arceopora australis, N. and E. fil.
Seliolites porosa, Goldf.
Aulopora repens, E. and H.

The Fanning Limestone has yielded :—
Dicranophyllum australicum, Dawson.
Pachypora meridionalis, N. and E. fil.
Striatopora ? uniseptata, Eth. fil.
Seliolites porosa, Goldf.
Spirifera curvata, Schl.

„  euryglossa, Schnur.
Atrypa reticularis, Linn.

„  desquamata, J. de C. Sow.
Phynchonella primipilaris, V. Buch.
Pentamerus brevirostris, Phill.
Stringocephalus ? sp. ind.
Orthotetes umbraculum, Schl.

„  concentrica, Eth. fil.
Oyroceras Philpi, Eth. fil.



48

From the Broken River Limestone we have :—
Stromatopora, sp. ind.
Favosites gothlandicct (Fougt.), Lamk.
Heliolites porosa, Goldf.,, Dainireei, Eth. fil. and N.„ plasmoporoides, Eth. fil. and N.„ Nicholsoni, Eth. fil.
Amplexus, sp.
Crinoid stems.

The Reid Gap Limestone has yielded :—
Stromatopora, sp. ind.
Fachypora meridionalis, N. and E. fil.
Alveolites alveolaris, De Kon.

„ „  var. queenslandensis, Eth. fil. and Foord.
Amplexopora ? Koninckii, Eth. fil. and Foord.
Fomingeria ? Foordi, Eth. fil.
Coenites, sp.
Aulopora, sp. ind.
Cystiphyllum americanum, E. and H., var. australe, Eth. fil.
Gyaihophyllum, sjj. ind.
Campophyllum Gregorii, Eth. fil.
Gyroceras Philpi, Eth. fil.

The age of these beds appears to be fairly marked out. “  The Fanning River 
Limestone and its associated shale have been shown to possess a strong claim to be con
sidered Devonian. W e have determined only two corals satisfactorily from this horizon, 
Heliolites porosa and Fachypora meridionalis (nobis). The former, a typical Devonian 
coral in Devonshire and the Eifel, supports the evidence afforded by the mollusca in a 
marked degree ; that of the Fachypora will be considered immediately.

“ W e now come to the two localities, both in the Burdekin district— a limestone 
developed on the Broken River and Arthur’ s Creek, Burdekin Downs. The first point to 
be noticed in connection with these localities is the presence of massive Favosites of the 
Devonian type, quite undistinguishable from the F. gothlandicus and its variety F. 
Goldfussi, of the Devonian of Europe and North America. Secondly, we note the 
presence of numerous large colonies of Heliolites, including Heliolites porosa in 
abundance.

“  Again, strong evidence of a Devonian age is afforded by the appearance here 
of a coral which we cannot distinguish from Aulopora repens, Edw. and H., a very 
characteristic Devonian species of the equally characteristic Devonian genus Trachypora; 
while species of Alveolites of a Devonian type are also present. Hardly less characteristic 
is the Fachypora to which we have given the name of F . meridionalis, and which is 
most intimately allied to P . cervicornis, De Blainv., sp., of the Devonian of Europe, and 
to similar or identical forms in the Devonian of North America.” *

Lastly, in the Reid Gap Limestone we again find Fachypora meridionalis and 
Heliolites in abundance, together with Stromatopora, and the characteristic genus 
Cystiphyllum, represented by a species of a markedly Devonian aspect, and other 
Rugose corals indicating a similar horizon. “  Upon the whole, therefore, putting to the 
evidence afforded by the corals, that derived from such characteristic forms as Stroma
topora and Caunopora, we cannot doubt that the deposits now under consideration are

* Nicholson and Etheridge junr., Ann. and Mag. Nat. Hist., 1879, vol. iv., p. 284.
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of Devonian age. So far as we are acquainted with their fauna, they would seem to 
correspond very closely with the Middle Devonian Limestones of the Eifel, or perhaps 
with the somewhat older series of the Corniferous Limestone o f North America.”  In 
other words, the series of rocks in question may be said to homotaxially represent those 
formations. They are certainly not of Upper Devonian age, and there is no evidence 
to assign them a position in the Upper Silurian. The Brachiopoda so far obtained 
favour this view, and there is a marked absence of the large Eentameri, Strophomena, 
and Crinoids which are usually the most marked objects in an Upper Silurian Eauna.

DESCRIPTION  OE THE SPECIES.

Kingdom—PLANTiE.
Section—PHANEROGAMOUS PLANTS.

Class—E xogen a :.
? Order—CONIFER®.

Genus—D IC E  A N O P H T L L  TIM, Grand1 Eury, 1877.
(Mem. Acad. Sci. Inst. France, xxiv., p. 272.)

D iceanophyllum atjstealicum, Dawson, PI. 4, fig. 13.
2). australicum, Dawson, Quart. Journ. Geol. Soc., 1881, xxxvii., p. 306, t. 13, f. 15.

Sp. Char. The leaf bases are minute, narrow, elongate, and spirally arranged ; 
the leaves are linear and bifurcating at an obtuse angle at their extremities.

Ohs. This is the only plant yet found in the Devonian rocks of Queensland. 
Sir J. W . Dawson appears to regard it as Corniferous.

hoc. and Horizon. Panning River, Burdekin Downs, in a calcareous shale forming 
the upper portion of the Panning Limestone, and in white flaggy sandstone overlying 
the same limestone. ( R . L. Jack.}

Kingdom—ANIMALIA.
Sub-Kingdom— CCELENTERATA.

Class— H ydrozoa.
Order—HYDROCORALLIN®.
Eamily— STR O M A TO PO RID ® .

Genus— STROM ATOE ORA, Goldfuss, 182G.
(Petrefacta Germanise, p. 21.)

Steomatopoea, sp. ind., PI. 1, figs. 3-5.
Ohs. Stromatopora occurred amongst Mr. Daintree’s fossils from the Broken 

River Limestone, but in so highly silicified a state that a satisfactory examination of 
the specimen could not be made. Another example has been forwarded by Mr. Jack 
from the Arthur’s Creek Limestone, which is very like some Devonian species of 
Devonshire and the Eifel.

Much more satisfactory and massive examples occur in the Reid Limestone, 
enveloping the various corals which constitute that rock. Prof. H. A. Nicholson,
M .D., who was kind enough to examine specimens, at one time believed them to be a 
Eachystroma, allied to P . densum, Nich. and M urie; but a subsequent inspection, since 

D
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lie has been engaged on his “  Monograph of the Stromatoporidae,”  has led him to regard 
the masses in the Reid Limestone as more probably referable to Stromatopora proper, 
and even allied to the typical and true S. con centrica, Goldf., and Stromatoporella 
(PI. 1, figs. 1, 2). The surfaces of many o f these large masses from the Reid 
Limestone present mammillary or button-shaped prominences, which have been left by 
the process of weathering, possessing, however, the same structure as the general mass. 
They may be merely the result of peculiar preservation, or they may be young examples 
included in the older ones ; at any rate, so far as we can at present ascertain, they do 
not appear to have any specific value.

Pending a detailed and proper description of the Eifel and Devonshire forms of 
Stromatopora * I  refrain from entering into details concerning these specimens, and 
hope to be able to do so, with more satisfactory material, at some future date.

Loc. and Horizon. Broken River, a tributary of the Clarke River ( The late It. 
Daintree) ; Terrible or Arthur’s Creek, Burdekin Downs (R . L . Jack) ;  and Regan’s, 
Northern Railway, thirty-one miles from Townsville, Reid Limestone (R . L. Jack).

C lass— A c t in o z o a .
The three groups of the Zoantharia, Alcyonaria, and Rugosa are represented in 

the Devonian of Queensland— the first by the genera Favosites and Alveolites, &c., the 
second by Aulopora, Amplexopora, &c., and the last-named by the genera Cyathophyllum, 
Campophyllum, and Gystiphyllum. The examination of all these corals is rendered 
difficult, as in the case of the Stromatoporoidea, by their highly altered condition. No 
doubt a further examination of the localities mentioned will bring to light a much more 
copious coral fauna than that here described.

Order—ZOANTHARIA.
Sub-Order— Z. S c l e r o d e r m a t a .

Section—Perforata.
Family— F A Y  OSITIDiE.

Genus— FAVO SITES, Lamarck, 1816.
(Hist. Anim. sans Vertbb., ii., p. 204.)

Obs. Amongst the Queensland corals are two forms of Favosites only separable 
by the size of the corallites composing the respective colonies. These are referred to 
the cosmopolitan Favosites gothlandica, and its variety Goldfussi.

A  single specimen of a massive Favosites with plenty of tabulae was obtained at 
Raglan, Port Curtis, by Mr. W . H. Rands. It is preserved in a light slate-blue 
conchoidal limestone and has a strong Devonian aspect. The material was not sufficient 
in quantity to permit of the preparation of sections for a specific determination.

Fayosites gothlandica, ( Fougt.) Lamarck, PI. 3, figs. 1-5.
Favosites gothlandica, Lamarck, Hist. Anim. sans Vertfeb., 1816, ii., p. 206.
Calamopora gothlandica, Goldfuss, Petrefacta Germanise, 1829, i., p. 78, t. 26, fig. 3 a-e.
Favosites gothlandica, Edwards and Haime, Polyp, foss. Terr. Pal., 1851, p. 232.
Favosites Goldfussi, Edwards and Haime, ibid. p. 235, t. xx., fig. 3 a, b.
Favosites gothlandica, Nicholson and Etheridge fil., Ann. Mag. Nat. Hist., 1879, iv., p. 209.
Favosites gothlandica, Nicholson, Tab. Corals Pal. Period, 1879, p. 46, t. i., figs. 1-6.

Obs. It will be convenient to consider the form with the smallest corallites 
(PI. 3, fig. 4), as the typical F. gothlandica, whilst that with the larger calices may be

* Now in course of preparation by Prof. H. A. Nicholson, and publication by the Palseontographical Society.
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looked upon as the variety Ooldfussi (PI. 3, fig. 1). It has been repeatedly explained 
that Edwards and Haime regarded-F. gotlilandica as an essentially Silurian species; and 
the corresponding Devonian form was separated by them under the name of F. Ooldfussi. 
The latter is stated by its authors to be distinguished from the former by its larger 
corallites and more closely set mural pores. The size of the tubes (1| lines), however, is 
frequently exceeded by typical "Upper Silurian examples of F. gotlilandica, notwith
standing their more commonly smaller size. Under any circumstances, the size of the 
corallites merely cannot be regarded as a character of the smallest specific value, while 
the mural pores exhibit an at least equal variability. Upon the whole, therefore,
F. Ooldfussi, Edw. and H., cannot be satisfactorily separated from F. gotlilandica, 
except as a mere variety.

In the specimens here referred to, F. gotlilandica, var. Ooldfussi, the diameter 
o f the calices, as before stated, is about lines, in extreme cases reaching as much 
as 2? lines. In one example there are four tabulae in the space o f 2 lines vertical, 
whilst in another specimen the same number are contained in a space a little exceeding 
this. The examples collected by the late Mr. Daintree appear to be only portions of 
colonies; but notwithstanding this, one of the specimens, a very fine one, measures 
9 j  by inches, forming a more or less elongated depressed parallelogram. This 
form of F. gotlilandica corresponds in a striking manner with that met with in the 
Corniferous Limestone of North America, a careful comparison having been made with 
colonies of the latter coral in the cabinet of one of us.

W e now come to four specimens, and possibly a fifth, which are regarded as 
referable to Favosites gotlilandica proper, as understood by Messrs. Edwards and 
Haime. They also bear a close resemblance to F. epidermata, Rominger, from the 
Corniferous Limestone of North America, which is probably, after all, only another 
variety of the widely spread and typical F. gotlilandica. In the colonies in question the 
calices are much smaller, scarcely ever exceeding .1 line in diameter, and frequently less, 
whilst four tabulae appear, on an average, to be comprised within the space of 1^ lines 
vertical. W e say on an average, because we find, on the examination of a sufficiently 
large number of specimens gathered from various quarters, and including those from 
Australia, that there is every gradation between the two conditions in the size of the 
corallites and disposition of the tabula;. It is on these grounds, combined with the 
variable disposition of the mural pores, that we propose to consider F. gotlilandica in 
the wide sense understood by G-oldfuss, before its subdivision by Edwards and Haime.

In the fifth example, previously referred to as probably identical with the other 
form, the septal spines are well developed. (Nicholson and Ftheridge fili)

Loc. Broken River, a tributary oE the Clarke River ( The late II. Daintree, 
Collection British Museum, and G-eological Survey of Queensland). A  small fragment 
of Favosites, probably F. gotlilandica, has been more recently obtained by Mr. Jack 
from the above locality.

Genus— F A C  H Y P  OB A, Lindsfrom, 1873.
(Ofver. K. Akad. Forhandl., 1873, p. 14.) *

Pachypoba meeidionalis, Nich. and Fth. jil., PI. 2, figs. 10-15.
P. mcridionalis, Nich. and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 280.

Sp. Char. Corallum ramose, of cylindrical branches, about lines or 3 
lines in diameter, dividing dichotomously at comparatively remote intervals. Corallites 
not regularly polygonal, with very thick walls, the diameter of which increases 
as the mouth is approached. Calices hardly at all oblique, about a third of a line, 
or sometimes rather more, in diameter, oval, rounded, or irregular in shape, often
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opening into one another, surrounded by thick obtuse margins, which exhibit no traces 
of the original polygonal wall of the corallite. Mural pores few, very large, and 
irregularly placed. TaTmlse few and remote. (.Nicholson and Etheridge fil .)

Obs. This species is unquestionably very closely allied to Pachypora cervicornis, 
De Blainv., of the European Devonian, and we have felt some hesitation in giving it a 
distinct specific designation. Both belong to that section of Favosites in which the 
walls are thickened by the secondary deposition of sclerenchyma in successive laminae, 
the amount of this thickening being increased as the mouth is approached, and are 
therefore referable to Lindstrom’s genus Pachypora. Both are alike in form and general 
habits, and have singularly large, sparse, and irregular mural pores. A fter a comparison, 
however, of the Australian specimens with examples from the Eifel, macroscopically 
and microscopically, we have come to the conclusion that the former must, in the mean
while, be regarded as specifically distinct, upon the following grounds :—

(a) Pachypora meridionalis (nobis), is, on the whole, a much smaller species 
than P . cervicornis, De Blainv., the branches in the latter often reaching 
8 or 10 lines in diameter.

(b) The corallites in P . cervicornis can always be shown, by thin sections, to 
preserve their polygonal outline, in spite of the thickening to which they 
are subjected; in the axis of the branches they are regularly polygonal, 
and even the thickened lips of the calices show more or less distinctly a 
polygonal line placed at a little distance from the mouth of the tube, 
which represents the original wall. On the other hand, in P . meridionalis • 
the polygonal form of the corallites is more or less completely obliterated; 
even in the axis of the branches the originally prismatic wall cannot be 
detected, and the thickened lips of the calices are simply rounded and obtuse.

(c) In  P . cervicornis the calices are about half-a-line in diameter, rounded or 
sub-polygonal, and only occasionally opening into one another. In  P . 
meridionalis, on the contrary, the calices are mostly only about a .third of a 
line in diameter (counting in, as before, the wall around them); their shape 
is very irregular, and they open into one another so frequently, and to such 
an extent, that they sometimes become almost vermiculate in character.

Upon the whole, therefore, the present species is sufficiently distinct from 
P . cervicornis, De Blainv., to deserve a separate name, and we know o f no other 
adequately characterised species with which it is necessary to compare it in detail. W e 
may add that the differences between P . meridionalis and P . cervicornis, above alluded 
to, are much more conspicuous if we take specimens of the form usually known by the 
latter name in the Devonian Limestones of Devonshire, and figured as such by Milne- 
Edwards and Haime.# {Nicholson and Etheridge Jil.)

JLoc. Fanning Fiver, Burdekin Downs, and Arthur’s Creek, Burdekin D ow ns; 
Regan’s, Northern Railway, thirty-one miles from Townsville. (E . L. Jack.)

• Genus— A L V E O L IT E S , Lamarck, 1801.
(Emend. Nicholson, 1879.)

Alveolites, Lamk., Syst. Anim. sans Verteb., 1801.
,, Nicholson, Tabulate Corals Pal. Period, 1879, pp. 117, 375.

Billingsia, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1876, Pts. 1, 2, p. 75.
Cladopora, Rominger, Report Geol. Survey Michigan, 1876, iii., Pt. 2, p. 50.

Obs. The chaotic condition in which the genus Alveolites remained for many 
years has been commented on, and the genus made the subject of research by Prof. *

* Mon. Brit. Dev. Corals, PI. xlviii., fig. 2,
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H . &. Nicholson, and the W riter,* and later by the former alone. As now restricted it 
contains Favositiform corals with thin-walled corallites opening obliquely on the surface 
by sub-triangular or semi-lunar calices. The septa are either obsolete or in the form of 
longitudinal rows of spinules. It has been already pointed out by Mr. A. H. Foord and 
the W riter f  that the species upon which De Koninck’s genus Billingsia was founded is 
a true Alveolites, and it follows, therefore, that Billingsia must now be considered a 
synonym o f the latter. Previous to this determination, Prof. H . A. Nicholson had 
remarked, J “ It  seems hardly possible, with our present knowledge, to arrive at any 
certain conclusions as to its true systematic position” (i.e., o f Billingsia).

Cladopora, Hall, as defined by Rominger,§ does not appear to differ essentially from 
Alveolites. The corallites are said to be usually devoid of tabulae, but Rominger 
observes— “ Their occasional development is proved by many actual observations.”

Under this name there have been described from the Palaeozoic rocks of Australia 
the following species:— The Upper Silurian Series of Burrowang has yielded to the 
researches of Prof. De Koninck,|| Alveolites repens, Fougt., and A. rapa, De Kon. The 
so-called Lower Devonian rocks of the same Colony have yielded Alveolites subcequalis, 
Edw. and H., and A. obscurus, De Kon. The Queensland Alveolites in no way correspond 
to any of these; indeed, the two new species described by Prof. De Koninck appear to 
be very unsatisfactorily established, and nothing is known of their microscopic structure.

In  addition to the foregoing, Prof. H. A. Nicholson and the W riter described two 
imperfectly known species in 1879.

A lveolites alveolaris, B e Koninch, sp., PI. 2, figs. l-3«.
Billingsia alveolaris, De Kon., Foss. Pal. Nouv.-Galles du Sud, 1876, Pts. 1-2, p. 75, t. 2, f. 4 a, b.
Alveolites alveolaris, Eth. fil. and Foord, Ann. and Mag. Nat. Hist., 1884, xiv., p. 176, t. 6, f. l-lc.

Sp. Char. Corallum massive and apparently lobate. Corallites minute (about 
two in the space of a millim.), closely contiguous, o f considerable length and their walls 
somewhat thick ; the apertures of the calices present an irregularly lunate form, and in 
some of them a single tooth-like septum may be detected. Tabulae well developed, 
horizontal, or a little curved and tolerably numerous. Mural pores large, in a single 
series placed at pretty regular intervals of about half a millimeter apart.

Obs. The highly crystalline condition of the specimens rendered their determi
nation very difficult. They occur in the shape of weathered masses in which some parts, 
harder than the rest, stand out in relief and exhibit well the structures described 
above. One of the specimens has the surface studded with small conical elevations, 
about 1 centimeter apart, measured from their summits. The significance of these is 
not apparent, and their occurrence is not known in any species of Alveolites. O f the 
two species of Alveolites recorded from Australian Devonian rocks, only one (A . 
subcequalis, Ed. and H .) need be compared with the present form, and the much smaller 
corallites o f the latter afford sufficient grounds for tlieir separation.

In his “  Palaeozoic Fossils o f New South Wales,”  Prof. L. Gh De Koninck 
instituted a genus under the name of Billingsia, for a Devonian coral from the 
neighbourhood of Tass, which the author describes as apparently devoid of tabulae 
(“  Les planchers semblent fa ire defaut” ) and as possessing lateral openings in the walls 
o f  the corallites resembling those of Sgringopora. M. De Koninck appears to have * * * §

* Journ. Linn. Soc. (Zool.), xiii., p. 353.
t  Ann. and Mag. Nat. Hist., 1884, xiv., p. 170.
I  Tabulate Corals Pal. Period, 1879, p. 186.
§ Report Geol. Survey Michigan, 1876, iii., Pt. 2, p. 50.
|| Foss. Pal. Nouv.-Galles du Sud, 1876, Pt. 1, pp. 17, 18, 19.



entirely misunderstood the structure of this coral. The figures given by that Author 
accord remarkably well with our form ; and although he states in his description that 
tabulae are wanting, they appear to be shown clearly enough in Fig. 4 o f his work, as 
cited. Assuming, then, that Fillingsia alveolaris is identical with the Queensland 
specimens, it is impossible to accept De Koninck’ s suggestion that the present species is 
transitional between Aulopora and Syringopora.

Loc. Regan’s, Northern Railway, thirty-one miles from Townsville. (22. L. Jack.)

A lveolites alveolaris, var. queenslandensis, Eth. fil. and Foot'd, PL 2, figs. 4-6.
Alveolites cdvcolaris, var. queenslandensis, Eth. fil. and Foord, Ann. and Mag. Nat. Hist., 1884,

p. 177, t. vi., f. 2 a, b.
Obs. This form differs from that described above, chiefly in the size of the 

corallites, which are considerably larger than those of A. alveolaris. It also appears to 
be branching and lobulate, and occurs in large weathered and rounded fragments, one of 
which measures about 12 centimeters in its greatest length, and about 6 centimeters in 
thickness, but the specimen must have been considerably larger when perfect. Scarcely 
any of its surface remains, and microscopic sections do not yield very satisfactory results 
on account of the extensive mineral alteration that the fossils have undergone.

In their longer diameter the corallites measure about two-thirds of a millimeter, 
in their shorter about one-third or even less. The tabulae are somewhat numerous, 
horizontal or oblique, and sometimes curved, and in some places they anastomose. 
The mural pores are large and apparently numerous.

Loc. Regan’s, Northern Railway, thirty-one miles from Townsville. (22. L. JacTc.')

A lveolites robustus, Hominger, PI. 1, figs. 13, 14.
Cladopora robusta, Rominger, Report Geol. Survey Michigan, 1876, iii., Pt. 2, p. 55, t. 22, f. 1, 2.

Obs. A  ramose species, with affinities to Fachypora, and possibly really referable 
to this latter genus. The surface characters are much destroyed by weathering, and as 
its internal structure shows nothing but mural pores and tabula?, with no special 
features of interest, little further can be said about it. The coral may at once be 
distinguished from Fachypora meridionalis by its very oblique tubes and calices.

The largest of the specimens hitherto examined (by no means a perfect one) is 
3| inches in length. The distance between two points of bifurcation or dichotomiza- 
tion of the branches is 1 inch 3 lines.

This species is very like Alveolites ( Cladopora)  robustus, Rom., and so closely 
resembles his smaller figure of that form that one is induced to refer it to the latter, 
even without an actual comparison of specimens. The Queensland examples possess 
the same habit of growth as those from Michigan, and the calices correspond in size 
with the figures indicated. Alveolites robustus, Rom., is met with both in the Cornifer- 
ous and Hamilton Groups (Lower and Middle Devonian) of North America.

Loc. Arthur’ s Creek, Burdekin Downs. (22. L. Jack.)

A lveolites, sp. ind., PI. 1, figs. 15-17.
Alveolites, sp. ind., Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 222.

Obs. An expanded, lobate, or palmate form, which, in the present unsatisfactory 
and chaotic state of Alveolites, is very difficult to determine, although, specifically 
speaking, we do not know anything precisely like it. Sections show that the corallites 
were thin-walled and irregular, with mural pores and plenty of tabulre. W ith the 
meagre material before us, it would be only unnecessarily increasing nomenclature to 
bestow a name. (.Nicholson and Etheridge Jil.)

Loc. Arthur’s Creek, Burdekin Downs. (22. L. Jack.)

54
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Genus— A M P L E X O P O B A , Ulrich, 1882.
(Journ. Cincinnati Soc. Nat. Hist., v., p. 154.)

A mplexopora ? K oninckii, Etheridge Jil. and Foord, PI. 2, figs. 7-9a.
Amplexopora Koninckii, Eth. fil. and Foord, Ann. and Mag. Nat. Hist., 1884, xiv., p. 178, t. 6, f. 3 a-c.

Sp. Char. Corallum massive. Calices. polygonal in outline, with the angles 
rounded, minute and variable in size, somewhat thin-walled; from three to four occupy 
the space of 1 millimeter. Spiniform corallites placed at the angles of junction of 
many o f the cell apertures. Tabulae remarkably regular, horizontal, from 1 to 2 tube 
diameters apart.

Ohs. The present species, like the others from the same locality, has undergone 
a good deal of alteration by weathering and crystallisation, so as to obscure, in a measure, 
the structure of the organism. The in-filling of the coral is calcite of fibrous structure 
(Arragonite ?), the fibres cutting the walls of the corallites, as well as crossing the 
visceral cavities.

The first impression gained on examining thin sections of this coral was that it 
might be a Chcetetes; but the presence o f the spiniform corallites (provided, of course, 
these structures have been correctly interpreted), sets this question at rest.

hoc. Regan’s, Northern Railway, thirty-one miles from Townsville. ( R . L.JacJc.)

Genus— T R A C H Y P O R A , Edw. and Haime, 1851.
(Polyp. Foss. Terr. Pal., p. 305.)

Trachypora, sp. ind.
Trachypora, sp. ind., Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 281.
Ohs. A  single and badly preserved example has occurred in the Arthur’s Creek 

Limestone, which, although sufficiently good for generic identification, is in too ill- 
preserved a condition to warrant us in attaching to it a specific description and name.

The specimen is seated on the weathered surface of a piece of limestone, and 
exhibits the vermiculate surface and non-septate calices characteristic o f Trachypora.

Loc. Arthur’s Creek, Burdekin Downs. (R . L . Jack.)

Gen us— STR IA  TOP O R A , Hall, 1852.
(Pal. New York, ii., p. 156.)

Striatopora? uniseptata, sp. nov., PI. 37, figs. 1, 2.
Sp. Char. Corallum small, dendroid, composed of bifurcating cylindrical stems. 

Corallites thick-walled, the calices arranged in vertical rows separated by thickened 
sclerenchyma, with oval, oblique, cup-shaped apertures, of more or less equal dimen
sions ; the orifices below are circular and contracted, the distal wall invariably bearing 
a single septal ridge. Pores small, not numerous, scattered. Tabulae ?

Ohs. In  some respects this little coral resembles Striatopora, as in the arrange
ment of the cells, and the form of their orifices. On the other hand, it differs widely 
in the separation of the former by the interstitial coenenchyma, and in the presence of a 
single septum only; in fact, I  much question the propriety of retaining it in this 
genus. The single septum is a very constant character in each calice, as a vertical 
ridge on the distal, on hinder wall, apparently descending far into the former.

I  have not observed any definite trace of tabulae, the material being too limited 
in quantity to permit of the preparation of microscopic sections. In the weathered 
portion of the specimen these delicate organs have been removed. Judging from a 
natural transverse section the corallites seem to have had well-developed walls in the 
centre o f the corallum. and to pass outwards by a very gentle and gradual curve.
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The poriferous nature of the walls clearly indicates this as a member of the 
Favositidae, although it is quite possible that it may be referable to a genus other than 
Striatopora.

A  similar septal tooth occurs in a French Devonian fossil, Trachypora marmorea, 
Gosselet.*

Loc. Fanning River. (B . L . Jack.)

Genus— B O M IN G E B IA , Nicholson, 1879.
(Tabulate Corals Pal. Period, p. 114.)

R omingebia ? Foobdi, sp. nov., PI. 1, fig. 18.
Sp. Char. Corallum ramose. Corallites small, tubular, their outlines faintly 

indicated on the surface of the branches. Calices oval or circular, exsert or slightly 
disjunct, sub-opposite, sometimes contiguous, and almost touching one another.

Ohs. I t  is quite an open question whether this coral should be placed in 
Bomingeria or Vermipora, but probably in one or the other, notwithstanding its ramose 
character. Although the surface is much weathered, the tubular outline of the corallites 
is dimly portrayed on the branches, and this would to some extent ally it to the still 
more divided-up corallum of one or other of the above genera. At the broken distal 
end of the specimen the tubular state of the corallites is quite apparent.

The surface is too much weathered to show the annulations described by Prof. 
Nicholson in his genus, even if they existed, and, from the same cause in all probability, 
septa are not visible.

Named in honour of Mr. A . H. Foord, late of the Geological Survey of Canada, 
with whom the W riter has been engaged in palaeontological investigation.

Loc. Reid Gap, thirty-one miles from Townsville. (12. L. Jack.)

Genus— CCENITES, Eichwald, 1829.
(Zoologia Spec., L> p. 179.)

Ohs. Coenites is represented by a few ramose or frondescent specimens, with the 
general aspect of Coenites expansus, De Koninck (PI. 2, figs. 18 and 19), the mouths of the 
calices corresponding in size and shape, but there are usually present three instead of two 
septal teeth. The specimens are not sufficiently well preserved for accurate determination.

Loc. Regan’s, Northern Railway. (B . L . Jack.)

Family— PORITIDA2.
Genus—AB2EOB OB A , Nicholson and Etheridge jil., 1879.

Arceopora, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 277.
,, Nicholson, Tabulate Corals Pal. Period, 1879, p. 105.
„  Waagen and Wentzel, Palasontologia Indica, 1886, Ser. xiii., Pt. i., No. 6, p. 837.

Gen. Char. Corallum massive, resembling that o f Favosites, o f polygonal 
corallites, which radiate outwards from an imaginary axis to open upon the upper 
surface of the colony. Under surface covered with an epitheca (?). The corallites are 
firmly united by their walls, which are extensively pierced by apertures, placing the 
visceral tubes in direct communication. Septa trabecular, often irregularly divided or 
anastomosing at their free ends. Tabulae rudimentary, represented by occasional 
horizontal trabeculae. No columella nor coenenchyma. (Nicholson and Etheridge Jil.)

Ohs. This genus was founded upon a single remarkable specimen belonging to 
the Daintree Collection, from the Devonian deposits of Queensland, distinguished 
specifically by the name o f Arceopora australis.

* Ann. Soc. G^ol. du Nord, 1877, iv., t. 3, f. 2a.



57

Since the description of Arceopora by Prof. H. A . Nicholson and the W riter 
appeared, Messrs. Waagen and Wentzel have re-defined# the genus from material 
obtained from the rich beds o f the Salt Range in India, with the result that the 
“  characteristic o f the genus must be changed to a certain extent in some points to fit 
the Salt Range species.”  Several points in their observations appear to call for remark. 
In  the first place Arceopora is ascribed to Nicholson alone, as given in his “  Tabulate 
Corals,”  published in 1879. Messrs. Waagen and Wentzel appear wholly to ignore the 
heading which they quote from this work as given by Prof. Nicholson, viz., “  Arceopora, 
Nich. and Eth. jun., 1879.”  Secondly, the above Authors appear to be unacquainted 
with, or to have overlooked the description of Arceopora given by Prof. Nicholson and 
the present W riter,f which, as a matter of fact, was published before the “  Tabulate 
Corals,” and is the original and first published description o f the genus. Had this not 
been so we should have referred, in preparing our joint memoir, to Prof. Nicholson’s 
work. Messrs. Waagen and Wentzel, in the third place, state— “ No mention is made by 
Nicholson of the spongy condition of the walls of the corallites.”  Not in so many 
words, perhaps, but in the expression “  porous condition o f the walls,”  used both in the 
“  Tabulate Corals ”  and in our joint Memoir, far more is implied than that the walls are 
merely pierced by mural pores. In addition, the figures gave an excellent idea o f the 
spongy nature of the walls. Lastly, the Authors say— “  Another point which has to be 
rectified is the condition of the tabulae. They are well developed and quite distinct, 
not rudimentary, in the Indian species.”  What the tabulae may be in the latter it would 
be presumptuous for us to say, in the absence of specimens; but although they may be 
well marked in the Indian species that does not prove them to be anything else than 
rudimentary in the Australian form. It is quite possible that amplification of the 
characters of our genus may be required— as is usually the case in the first descriptions 
of obscure fossils—but this hardly approaches the authoritative “  rectification ” 
imagined by Messrs. Waagen and Wentzel.

Type. Arceopora australis, N. and E. fil.

A e^ opoea atjstealis, Nich. and Eth. f i l ., PI. 3, figs. 6-9.
Arceopora australis, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 278, p. 279, f. 3 a, b.

,, „  Nicholson, Tabulate Corals Pal. Period, 1879, p. 1G7, f. 24 a, b.
Sp. Char. Corallum massive, pyriform, of considerable size, composed of poly

gonal or prismatic corallites which radiate outwards from an imaginary axis to open on 
the upper surface o f the colony. Average diameter of the corallites from two-thirds to 
three-fourths of a line, no very small tubes being intercalated amongst those of 
ordinary dimensions. W alls amalgamated, irregularly cribriform. Septa variable in 
number, spiniform, or irregularly divided. Tabulae rudimentary. (Nicholson and
Etheridge fil.')

Obs. The corallum of A . australis might at first sight be readily taken for that 
of any o f the larger and more massive species of Favosites (such as F. hemisphcericus, 
Yand. and Shum.), though even to the naked eye the absence of distinct tabulae and 
the cribriform or porous condition of the walls are striking features. Our only 
specimen is not perfect, and is not only completely silicified, but is thoroughly infiltrated 
with silica tinged with oxide of iron. Its height is rather more than 3 inches, and 
its greatest width something over 4 inches. Its form is pyriform, the narrow base 
having evidently been attached to some foreign body, while the under surface wras 
almost certainly covered by an epitheca, of which no traces now remain. The calices *

* PaUeontologia Indica, Ser. xiii., Pt. i., No. 6, Coelenterata, p. 837. 
t  Ann. and Mag. Nat. Hist., 1879, Vol. iv., p. 277.
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must have opened over the whole of the upper surface, but none of them are preserved 
in the specimen now before us. The corallites radiate with a graduated divergence from 
the imaginary axis of the colony; and their form is regularly prismatic or polygonal, as 
in Favosites. This character, however, is much more perceptible by the eye, or when 
the surface is examined with a lens, than it is when thin sections are investigated under 
the microscope, as it is to some extent marked in the latter case by the broken and 
cribriform structure of the walls. Thin sections (PI. 3, figs. 7 and 9), whether trans
verse or vertical, show that the walls of the tubes are extensively porous and cribriform, 
being pierced by numerous apertures, which place the visceral chambers in direct com
munication. Transverse sections also serve admirably to show the character of the 
irregular trabecular septa, some of which are simply spiniform, while others divide 
towards their inner extremities, or even unite with their neighbours by their free ends. 
Vertical sections show that the septa are upon the whole placed in longitudinal rows, 
and they exhibit occasionally horizontal trabeculse (PI. 3, fig. 9), which may be regarded 
as of the nature of rudimentary tabulae.

From a consideration of the above characters it cannot be doubted that we have 
to deal, in Arceopora, with a genuine “  Perforate ”  Coral, which, however, is closely 
related to the Favositidae, and may be best placed in this family rather than in any of 
the more regular groups of the Perforata. By the characters of its walls and septa the 
genus presents certain alliances with the Poritidae; but its general form and aspect are 
those of a Favosites ; and the presence of rudimentary tabulae would further confirm 
the view here taken. Among the genera of the Favositidae, its nearest ally is to be 
found in the Lower Silurian genus Golumnopora, Nich., which it nearly resembles in 
form and habit. It is distinguished from the latter, however, by the less regularly 
perforate character of its walls, by the rudimentary condition of its tabulae, and by the 
irregularly dividing and trabecular septa. W e are unable to institute any comparison 
between Arceopora and the Cretaceous genus Koninckia, E. and H., but the septa of the 
latter seem to be merely spiniform (six in number), and the tabulae are said to be well 
developed and complete. (Nicholson and Ftheridge Jil.)

Messrs. Waagen and Wentzel have removed Arceopora from the Favositidae and 
placed it in the Poritidae. It is possible this step may be quite justifiable.

lo c . Burdekin River. ( The late B . Daintree;  Colin. Brit. Mus.)

Order—RUGOSA.
Family— CYSTIPH Y LLID iE .

Genus— C Y S T IP S Y L L JJM , Lonsdale, 1839.
(Murchison’s Silurian System, p. 691.)

CrsTiPHYLLUM ameeicanum, Fdw. and S am e, var. austbale, var. nov., PI. 3,
figs. 13, 14.

Obs. Up to the present time we are not acquainted with any published species 
of Gystiphyllum from Australian Devonian rocks, but a species has been met with in the 
Silurian beds of Burrowang, New South Wales. The coral reefs at Began’s on the 
Northern Railway, however, have yielded several examples of a very elongate species, 
with a general resemblance to the British Devonian G. vesiculosum, Goldfuss, but the 
vesicles of the corallum are much too large. On the whole the corals appear to come 
nearest to the American form C. americanum, and for all practical purposes may be 
regarded as a variety of it. In only one example has any tendency to a funnel or cone 
shaped outline been observed, such as occurs in O. senecalense, Billings,* but not *

* Canadian Journal, 1859, p. 137.
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sufficiently so to render it in any way allied to the latter. The length of the corallum 
would also indicate C. conifollis, Hall,* as an ally, hut no indication of the epithecal 
swellings of the latter occur in our form.

Loc. Regan’s, Northern Railway, thirty-one miles from Townsville. (JR. L. Jack.}

Genus— C Y A T H O P H Y L L U M , Goldfuss, 1826.
(Petrefacta Germanise, i., I Theil, p. 54.)

Cyathophyllum, sp. ind., PI. 8, figs. 11, 12.
Obs. A  few turbinate corals are associated with the more numerous specimens 

o f the last species, which appear referable to the genus Cyathophyllum. The small 
amount of material, however, for investigation, and the large number of species of this 
genus at present known, render the task of identification difficult.

The complete corallum is unknown, but it was short and conical, or turbinate, with 
numerous septa— at least fifty-four in number. They are long and almost straight, every 
alternate one extending to the centre of the calice, the others not beyond the outer 
vesicular zone; the longer or primary septa are more or less confusedly intermingled or 
slightly twisted at the centre, giving rise to a loosely vesicular structure. The interseptal 
loculi are filled with large vesicles, forming an outer vesicular zone, extending inwards 
for quite half the width of the corallum. The fossula is apparently absent.

This species is evidently of the same type of growth as C. virgatum, H inde,f and 
may possibly be it, as the number of septa closely correspond.

Loc. Regan’ s, Northern Railway. (R . L. Jack.)
In Leichhardt’s “ Journal of an Overland Expedition in A u s t r a l i a , t h e  Rev. 

W . B. Clarke described a coral from the Burdekin Limestone § as Cyathophyllum Leich- 
hardti. His description is here appended, but unfortunately little or nothing can be 
made of it from a systematic point of view. The name might be deleted with 
advantage to Australian Palaeontology. The description is as follow s:—

“  The most conspicuous fossil is a coral which appears to belong to the family of 
Cyathophyllidae. The genus is perhaps new, but this the want of specimens with which 
to compare it does not allow me the means of verifying. It may, however, be classed 
provisionally as Cyathophyllum, to which in many respects it bears a great resemblance.

“  Cells concavely cylindrical, not dichotomous (thus distinguished from Caryo- 
phyllia) grouped but separate, laterally if at all proliferous. Corallum beautifully 
stellular, formed by 30-35 slightly spirally curving or regular radiating lamellae, which 
meet in a central point or overlap on a latitudinal axial line, and are divided by 
rectangular or outwardly convex and upwardly oblique dissepiments, which become 
occasionally indistinct or obsolete near the centre, thus not assuming the usual charac
teristic of Cyathophyllum but rather one of Strombodes.

“  Surface longitudinally striated, the cellular structure being hidden in calcareous 
spar, the striae formed by the coalescing lamellae, which, at the extremities, seom to be 
occasionally denticulated owing to the matrix interrupting their passage to the edge. 
This resembles what takes place in some Astraeidae.

“ The interior has more the features of Acervularia than Cyathophyllum, but 
there are patches of broken transverse septa in the rock which exhibit the features of 
the latter.”  * * * §

* Pal. N. York, Illustrations of Devonian Fossils, 1876, t. 3, f. 3-9.
f  Geol. Mag., 1890, vii. (3), p. 194, t. 8, f. 1 a, b.
t  Journal of an Overland Expedition in Australia from Moreton Bay to Port Essington during the 

years 1844-46 (8vo., London, 1847), p. 212.
§ “ About Lat. 19° 58' 11"S.” [Probably Burdekin Downs. R.L.J.]
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Family—ZAPHRENTIDJE.

Oenus— A M P  LE X U S , J. Sowerby, 1814.
(Min. Con., i., No. 13, p. 165.)

A mplexus, sp. ind., PI. 37, figs. 15, 16.
Obs. A  single fragment of an Amplexus from the Broken River Limestone has 

some relation to A. Selwyni, De Koninck, but it is very much smaller and possesses only 
half the number of septa. There is no trace of a septal fossula at all, and in all proba
bility the epitheca was very thin. There are about thirty septa, and the cost® are 
regular and very apparent, whilst the central tabular space is large for the size of the 
corallum. Although the specimen is only a fragment, the corallum was evidently 
cylindrical and somewhat curved.

Loc. Broken River, a tributary of the Clarke River. (JR. L. Jack.)

Genus— CAM PO PH YLLU M \ Edwards and Haime, 1850.
(Mon. Brit. Foss. Corals, Pt. 1, p. lxviii.)

CAMPOPHYLLUM GrEGORII, Sp. U0 V., PI. 3, figs. 15-18.
Sp. Char. Corallum long, either straight or gently curved, and sometimes 

slightly twisted. Epitheca apparently thin, and with indistinct growth accretions. Septa 
numerous, sixty at least, gradually tapering at the extremities; secondary septa less than 
half the length of the primary, and much more slender. Vesicular tissue forming a 
zone having a width about equal to the length of the secondary septa, the vesicles small 
and close together. Septal fossula large, containing one primary septum (or some
times two ?) Central tabulate area conspicuous, almost equal in breadth to the length 
of the primary septa. Tabulae horizontal, or sometimes slightly oblique and very close 
to one another, in places almost touching.

Obs. The genus Campophyllum has not been extensively recognised as Devonian, 
but investigation will probably prove it to have flourished at that period to a greater 
extent than has been supposed. Prof. L. G-. De Koninck has recorded the occurrence 
of Campophyllumflexuosum, Ed. and II., in the Lower Devonian Series of Quadong,
N. S. Wales, but I  believe this is the only species yet recognised in Australia. The 
present coral is quite distinct from the latter, and I  feel much pleasure in associating 
with it the name of the Hon. A. C. Gregory, who has for so many years been connected 
with Australian science and exploration.

Loc. Regan’ s, Benwell’ s, and Philp’s, Northern Railway. (JR. L. Jack.)

Order—ALCYONARIA.
Family— H E LIO LITID jE.

Genus— LLELIOLITES, Lana, 1846.
(Zoophytes, Wilkes U. S. Expl. Exped., p. 541.)

Obs. The Silurian and Devonian rocks of one or other of the Australian 
Colonies have yielded six species of this genus, so far as present researches have gone, 
and to these we have to add a seventh and eighth.

Heliolites interstinctus, Linn., has been met with, according to Prof. McCoy,* 
in the Upper Silurian Limestone of Waratah Bay, Victoria. The researches of Prof. 
De Koninck have shown the existence of H . megastoma, McCoy, and H . Murchisoni, in

* As Palceopora, in Progress Report for 1876, No. iv., Geol. Survey Viet., by T. Couchman, pp. 156, 
158 (Melbourne, 8vo., 1877).
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the Upper Silurian rocks (probably Ludlow or W enlock) of New South Wales, at 
Burrowang,* whilst the supposed Devonian of the same colony has yielded H . porosa, 
G old f.f The same species has been shown by Prof. Nicholson and the W riter to occur 
plentifully in the Devonian Limestones of North Queensland, accompanied by three 
other and interesting forms— viz., Heliolites Daintreei, H . plasmoporoides, and an indi
cated species which is now named Heliolites Nicholsoni. The most aberrant species 
of the genus is H . plasmoporoides, Eth. fil. and Nich., which nearly approaches the genus 
Plasmopora, by its comparatively irregular and few interstitial tubes.

H eliolites poeosa, Qoldfuss, PI. 1, fig. 6.
Astreea porosa, Goldfuss, Petrefacta Germanise, 1826, i., p. 61, t. 21, f. 7.
Heliolites porosa, M.-Edwards and Haime, Polyp. Foss. Terr. Pal., 1851, p. 218.

,, ,, M.-Edwards and Haime, Mon. Brit. Foss. Corals, 1853, Pt. 4, p. 212, t. 47, f. 1 a-f.
„  „  De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1876, Pts. 1, 2, p. 81.
,, ,, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 223.
06s. Under this name we have assembled from localities in North Queensland 

a series of specimens varying more or less slightly in their characters amongst them
selves, but which we think are all referable to Heliolites porosa, G oldf. The composite 
corallum in these corals is massive, with a flat under surface or base, having few and 
faintly marked concentric ridges. The calices in all the specimens are circular, pretty 
equally developed in the same individual, and separated by unequal interspaces occupied 
by coenenchymal tubes J ; each calice varies from | to f  line in diameter. The tubes 
of the coenenchyma are rather small and polygonal, and constitute somewhat large 
interspaces between the corallites. The septa are only visible here and there.

Upon comparing a series of specimens o f H . porosa from German and British 
Devonian rocks, we find that considerable variation takes place— 1st, in the diameter of 
the corallites themselves; 2nd, in the size of the coenenchymal tubuli; 3rd, in the 
amount of intercalicular space occupied by the latter; and 4th, in the length of the 
septa. These variations are, indeed, shown in the figures given by MM. Milne- 
Edwards and J. Haime. So far as we are able to judge, the Queensland examples 
appear to occupy a median place in the above scale; the diameter of the corallites and 
coenenchymal tubuli is greater than in some European examples and less than in others. 
On the whole the interspaces occupied by the tubuli are perhaps greater in the Queens
land examples.

In vertical sections we can distinguish with ease the tabulse, as described by 
Edwards and Haime, horizontal, but sometimes oblique. These authors describe the 
coenenchymal tubuli as “  nearly regularly hexagonal.”  Certainly this is the case with 
some of the tubes on various parts of the Queensland specimens j but we find by far 
the commoner form is the polygonal.

hoc. Broken Biver, a tributary of the Clarke Biver {The late It. Haintree) ; 
Fanning Biver, Burdekin D ov n s ; Arthur’ s Creek, Burdekin Downs {It. L . Jack).

H eliolites Daintbeei, Etheridge fil. and Nicholson, PI. 1, figs. 7, 8.
Heliolites Daintreei, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 224, 1 .14, f. 3 a, b.

Sp. Char. Corallum compound, discoid or flattened; upper surface a little 
convex; under surface more or less flattened, concentrically wrinkled round the edges.

* Foss. Pal. Nouv.-Galles du Sud, 1876, Pt. i., pp. 24, 25.
t  Ibid. p. 81.
J in  this and in the following descriptions of species of Heliolites the terms “ coenenchyma” and 

“  coenenchymal tubes”  are used simply in accordance with previous custom, and for the sake of convenience. 
There is, of course, no true “ coenenchyma” in Heliolites and its allies, and the so-called “ coenenchymal 
tubes” are really a specialised series of small corallites.
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Calices large, equal in size, with a diameter of f-line, or at times almost 1 line, closely 
set; calicular edge deeply scalloped. Septa numerous and well marked, certainly 
fourteen and sometimes more, unequal in size. Coenenchyma composed of large and 
well-developed tubes separating the corallites by irregular interspaces, often of small 
extent. A  specimen measures 3| by nearly 4 inches. (.Nicholson and Etheridge fit.)

Ohs. .H. Daintreei may be distinguished by the size and contiguity of the large 
corallites, with their strongly scalloped margins. The coenenchymal tubuli are irregu
larly developed, for between neighbouring calices we occasionally see only one row of 
tubes, but more commonly the number is increased to two. The latter number varies 
up to three or four, beyond which we have not observed them to be increased.

In the contiguity of its calices and frequent diminution of the tubuli, H . Dain
treei resembles H . megastoma, McCoy, of the British Silurian rocks, but is at once 
distinguished by the prominent scalloped edges of the calices, and the flat or little- 
convex form of the corallum.

In the contiguity of the corallites one to the other there is a good deal of 
resemblance between EL. Daintreei and H . pyriformis, Lonsdale, as figured by Hall 
from American specimens, but the other characters are quite dissimilar. (Nicholson 
and Etheridge f i t .)

Doc. Broken River, a tributary of the Clarke River. (The late E . Daintree.} 

H eliolites plxsmopoeoides, Etheridge fil. and Nicholson, PI. 1, figs. 9-11.
Heliolitesplasmoporoidcs, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 25, 1 .14, f. 2 a, b.

,, ,, Nicholson, Tabulate Corals Pal. Period, 1879, p. 245.
Sp. Char. Corallum irregularly ovate ; upper surface convex. Calices circular, 

with a thin thread-like margin, average diameter 1| line, contiguous, but separated from 
one another by small interspaces of coenenchymal tubuli. The latter are large and of 
very irregular form; some are elongate with one axis much longer than the other, others 
are polygonal; and, again, others are without definite outline. Between contiguous 
corallites there is usually but one row of large oblong interstitial tubes, reaching from 
calice to calice; or, where the corallites become a little separated from one another, 
these may be increased in number. Septa almost obsolete, thread-like. A  specimen 
measures 5 inches by 4. (Nicholson and Etheridge fil .}

Ohs. The form and arrangement of the coenenchymal tubuli render the present 
species a very interesting one. I f  horizontal sections in the mass are examined only 
with the naked eye or ordinary lens, the species will be pronounced a Plasmopora; and 
this it at first appeared to us to be: It has all the general appearance of this genus, 
especially in the fact that there is often but a single row of oblong interstitial tubes 
between every two corallites. In such sections the walls of these tubes have quite the 
appearance of thread-like costae radiating from corallite to corallite, or bifurcating at 
various angles where their number is increased between the corallites, as in Plasmopora. 
When, however, vertical microscopic sections are examined, the true affinities of this 
peculiar coral at once become apparent. In the first place, the arched and vesicular 
tabulae of Plasmopora are wauting, and we find in their place the straight horizontal 
diaphragms of Heliolites. Secondly, in similar sections the interstitial or coenenchymal 
structure is found not to consist of vertical canaliculi formed by the irregularly 
developed walls of the tubuli, and subdivided by horizontal or convex dissepiments into 
irregularly formed cells as in Plasmopora, but of a series of small, regular, and well- 
developed cells formed by the intersection of the vertical tubuli and their horizontal 
tabulae, which are usually placed on the same level and correspond with one another, 
precisely as seen in vertical sections of Heliolites megastoma, McCoy.
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So far as our investigations enable us to form an opinion, H . plasmoporoides is 
most nearly allied to H . megastoma, M cC oy; indeed, in the figure of this species given 
by Edwards and Haime we notice the one-celled disposition of coenenchyma in places 
similar to that seen in the present species. The latter, however, is clearly distinguished 
from H . megastoma. (Nicholson and Etheridge fil.)

Loc. Broken River, a tributary of the Clarke River. ( The late B . Daintree.)

H eliolites N icholsoni, sp. nov., PI. 1, fig. 12.
Heliolites, sp. ind., Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1874, iv., p. 225.

Sp. Char. Corallum in the form of rounded or sub-lobate masses of small 
dimensions. Corallites circular, separated from one another by intervals o f coenenchyma 
varying from 2 to 2\ millimetres in diameter. Calices very small, about |-mm. across, 
with very thin and thread-like margins ; septa delicate and short; tabulae moderately 
close and nearly horizontal. Coenenchymal tubuli exceedingly delicate and small, 
almost microscopic, hexagonal or polygonal; tabulae quite horizontal and moderately 
close.

Ohs. A  third and small species of Heliolites is represented by several examples 
nestling in the middle o f a large block of Favosifes. The calices and coenenchymal 
tubuli are very small, the latter so much so that the use of a lens is required for their 
detection.

In a vertical section the structure is characteristically heliolitiform. In the 
interspaces between the corallites, the small square cells making up the coenenchyma 
are quite apparent, but rather unequal in size. The tabulae in the corallites are 
moderately close and horizontal.

Traces of very small septa remaining in one or two of the corallites have been 
observed, but their structure is so delicate and minute that their preservation is 
surprising. It is very probable that this is an undescribed minute Heliolites, for which 
the name of H . Nicholsoni is proposed. I t  appears to be smaller in general than any 
of the commoner species of Heliolites, especially as regards the size of the coenenchymal 
tubes.

Loc. Broken River, a tributary o f the Clarke River. ( The late B . Daintree.')

Family— A U L O P O R IM l.

Genus— A U L O P O B A , Gold fuss, 1826.
(Petrefacta Germanise, i., I Theil, p. 82.)

A ulopoba. bepens (Knorr and Which.), Edwards and Haime.
Aulopora serpens, Goldfuss, Petrefacta Germanise, 1826, I Theil, p. 82, t. 29, f. 1.

,, repens, Edwards and Haime, Polyp. Foss. Terr. Pal., 1851, p. 312.
,, ,, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 282.
,, „  Hinde, Geol. Mag., 1890, vii. (3), p. 199, t. 8, f. 5.

Ohs. W e have an example of this interesting coral creeping over the surface of 
a specimen of Heliolites porosa. The weathering of the surface of the coral has 
removed the epitheca and exposed wall of the Aulopora, and laid bare the interiors of 
the ramifying or stolon-like corallites. (Nicholson and Etheridge Jil.)

The spaces enclosed by the union of the corallites are irregular in shape, some 
polygonal, others elongated. The corallites either occur along the course of the 
creeping network, or are thrown off as a small projection at each bifurcation. There is 
no regularity in their disposition ; at one point they succeed one another very rapidly 
along the creeping tubes, and are much crowded; but on other portions they are 
scattered and separated by much greater interspaces. On the edge o f the corallum,
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where the reticulation becomes of a more open nature, the zigzag appearance given to 
the corallites by frequent dichotomization becomes very apparent. There are no septa 
visible in this example. (.Nicholson and Etheridge fil.)

Loc. Arthur’s Creek, Burdekin Downs. (i2. L. Jack.)

A tjlopoba, sp. ind.
Ohs. The habit of growth of a second species from a different locality resembles 

the Eifelian coral Aulopora spicata, Goldfuss.# Its general aspect is that of the genus 
Vermipora, Hall, a likeness which is strengthened by the fact that Prof. H. A . 
Nicholson f  has suggested the reference of A . spicata to this genus. One specimen 
appears to possess mural pores, a character which, if present, would assist in setting the 
question at rest.

Another specimen from the same locality ramifies around a rugose coral, and is 
surrounded by a Stromatoporoid. Microscopic sections of this specimen display nothing 
more than the ordinary auloporoid structure. It possesses the habit of Syringopora 
auloporoides, De K on .,{ but is much smaller, and appears to be a true Aulopora.

 ̂ Loc. Began’s and Philp’s, Northern Bailway. (B . L . Jack.)

Sub-Kingdom— ECHINODERMATA. 
Section-PE LM A TO ZO A .

Class— C r i n o i d e a .

Order—PALJEOCRINOIDEA.
O f the Palseocrinoidea from Queensland localities, none have yet been brought 

under my notice. I  can only record that Mr. Jack reports that Encrinites are of 
common occurrence in shales interstratified with the limestone beds of the Broken 
Biver. Mr. Jack informs me that the Encrinites were unmistakable; but as he was 
aware that their state of preservation would not permit of specific determination, he 
did not, considering the difficulties of transit, bring away any specimens.

Sub-Kingdom— MOLLTJSCA.
Class— B r a c h i o p o d a .

Order—TRETENTERATA.
Family— SPIRIEERIDJE.

Genus— S P IB IF E R A , J. Sowerhy, 1816.
(Min. Con., ii., p. 41.)

Spir ife r a  curyata, Schlotheim, Pl. 37, figs. 3-5, 7.
Anomia Terelratulithes curvatus, Schl., Nachtriige zur Petrefact., 1882, p. 68, t. 19, f. 2.
Spirifera curvatct, Davidson, Mon. Brit. Dev. Brach., 1864, Pt. 1, p. 39, t. 4, f. 29-32; t. 9, f. 22, 26, 26a, 

27, 27a-c (for synonymy).
,, ,, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 269.

Ohs. A  full description of this species by the late Dr. T. Davidson will be found 
in his work quoted in the synonymy. *

* Petrefacta Germanise, 1826, I. Theil, t. 29, f. 3.
t  Tabulate Corals Pal. Period, 1879, p. 112.
J Foss. Pal. Nouv.-Galles du Sud., 1876, Pts. 1, 2, p. 76, t. 3, f. 1.
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In the Queensland examples the sulcus o f the ventral valve channels the umbo 
high up, and gradually broadens out towards the front, which is well sinuated. The 
fold of the dorsal valve is not high, but narrow and ribless, except at the front sinuated 
margin, where it rather projects upward. The hinge line is less than the width of the 
valves, the area of the ventral valve being short and low, whilst the alar angles are 
rounded. Both beaks are fairly prominent, and that of the ventral valve incurved. 
The surface always appears quite smooth.

The narrow sinus and fold and the channelling of the ventral umbo just referred 
to are well shown in Dr. Davidson’s figures o f European specimens, and serve to 
strengthen the identity o f the respective fossils.

The crushed condition of the specimens oil which the present identification was 
originally made, left room for some doubt. Additional examples, however, quite 
confirm the presence of S. curvata in the Queensland Devonian fauna. These, as 
above stated, are smooth, but this results simply from the state of preservation, for it 
must not be forgotten that on the original example there were traces of the character
istic concentric imbrications, with the peculiar vertical serrations crossing them.

In general habit S. curvata resembles some small examples of the Carboniferous 
Martinia glabra; and again 8. Icsvis, Hall,* o f the Portage Group (Upper Devonian) 
of North America.

Loc. Panning Biver, and Panning Old Station, Burdekin Downs. (JR. L. Jack.)

Spibifeba eueyglossa, Schnur, PI. 4, fig. 1.
Spirifer curyglossus, Schnur, Palaeontographica, iii., p. 209, t. 36, f. 5 a-d.
Spirifera euryglossa, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 269, t. 7, f. 1.
Ohs. Another Spirifer occurs in the Panning Limestone, of which we at present 

have only one specimen. It is quite decorticated, much smaller than the preceding, with 
a deep well-pronounced sulcus in the ventral valve extending well up on the beak, and 
bounded by strong ridge-like margins. In the dorsal valve there is a corresponding 
medial fold although not relatively so prominent as the sulcus. The hinge line was less 
in length than the width of the shell. It appears to resemble some of the Martinia 
glabra group, but the loss of the shelly matter renders identification difficult, especially 
as we have only one specimen. A  close resemblance exists between Spirifera euryglossa, 
Schnur, and the present species.

Loc. Panning Biver, Burdekin Downs. (JR. L. Jack.)

Family— A TB Y PID iE .

Genus— A T R Y P A , Dalman., 1828.
(Kongl. Vet. Acad. Handl. for Sr. 1827, p. 102.)

A teypa beticulaeis, Linnceus, PI. 4, fig. 4.
Anomia reticularis, Linn., Syst. Nat., 1776, 12th Ed., i., Pt. 2, p. 1152.
Atrypa reticularis, Davidson, Mon. Brit. Dev. Brachiopoda, 1864, Pt. 1, p. 53, t. 10, f. 3, 4 (for synonymy).

,, ,, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 270, t. 7, f. 2.
,, ,, Foord, Geol. Mag., 1890, vii. (3), p. 100, t. 5, f. 1, and woodcut, f. a, b.

Obs. Numerous specimens of this world-wide species have now been collected 
in North Queensland, supporting the original determination made by the "Writer. There *

E
* Pal. N. York, 1867, iv., Pt. 1, t. 39, f. 1-12,



6 6

can be little doubt that A. reticularis is a very characteristic shell o f the Fanning 
Limestone. The larger number of the specimens are a good deal weathered, but in the 
original example “  the characteristic decussating frills or laminae are preserved on both 
valves, but they are seen to much greater advantage on the ventral valve.”  One of the 
recently collected specimens, apparently of this species, shows traces of the spines 
around the broken edges of the shell.

The only apparent real difference between this species and the next, is the 
presence of the area in the latter. This however, varies much, both in length and 
height, and at times is even very difficult to distinguish. Indeed, from an examination 
of these specimens I  can quite understand the late Dr. Davidson’s difficulty, expressed 
in the following words— “ I  am very uncertain whether Atrypa desquamata be really 
more than a variety o f A. reticularis."

Loc. Fanning Biver, Burdekin Downs, and Fanning Old Station. (B . L. Jack.)

A tbypa desquamata, J. de G. Sowerly, PI. 4, figs. 2, 3 ; PI. 37, fig. 8.
Atrypa desquamata, 3. de C. Sby., Trans. Geol. Soc., 1840, 2d. Ser., v., Expl. of t. 56, t. 56, f. 19,20.

,, „  Davidson, Mon. Brit. Dev. Brach., 1864, Pt. 1, p. 58, t. 10, f. 9-13, t. 11, f. 1-9 (for
synonymy).

,, ,, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 270, t. 7, f. 3, 4.

Ols. From the series of figured of Atrypa desquamata given by Dr. Davidson, 
it is quite clear that the species is one of considerable variation, both in the relative 
dimensions o f the shell, from the hinge line or beak to the front margin, and also 
laterally, from side to side, the result being that the length of the hinge line is also 
variable, short in some varieties, longer in others.

V e  possess several shells from the Fanning Eiver Beds which are more 
than probably this species. I f  we take the best preserved of these, we find that 
it is very much more transverse than those represented by Dr. Davidson on PL x. 
of his Devonian Monograph, but not more so than some of the figures of PI. xi. 
of the same work. Again, the relative convexity of the valves when in apposition 
is very much less than Dr. Davidson’s fig. 16 of PI. xi., but is a little more pronounced 
than the fig. 3a of the same plate. Even among the three Queensland examples 
the shape varies somewhat. The ribbing of the valves corresponds with that seen 
in A. desquamata, and there are also traces of concentric laminae. The above Author 
laid stress on the exposure of the foraminal aperture and presence of an area. Both 
are to a certain extent visible in one of the earlier specimens collected. In one of 
the more recently acquired examples the beak of the ventral valve is very acute and 
prominent. The strength of the surface costae or ribs is not in every case equal, 
some being much more prominent and pronounced than others. The ventral valves 
are gently but regularly curved, and there is a moderately pronounced sinuation in the 
front margin.

Professor McCoy appears to have been the first to describe* the spiral 
appendages in A. desquamata, and they have since been figured in their entirety 
by Dr. Davidson.f It is interesting to note that two of the specimens under 
description exhibit traces of these appendages from the shell having been removed by 
weathering.

Loc. and Horizon. Limestone of the Fanning Eiver, and shale above the Fanning 
Limestone, at Fanning Old Station, Burdekin Downs. (R. L. Jack.)

* Brit. Pal. Foss., 1852, Fas. 2, p. 379. f  Loc. cit., t. 11, f. 7, 8.
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Family— R H Y N C H 0N E LLID A 2.

Genus— R H Y N C H O N E L L A , Fischer, 1809.
(Notice Foss. Gouv. Moscou, p. 35.)

R hynchonella prim ipilaris, Von Buck, PI. 4, fig. 5.
Terebratula primipilaris, Yon Buch, Phys. Abhandl. K. Akad. Wissensch. Berlin, 1835, p. 88, t. 2, f. 29 a-c 
Rhynchonclla primipilaris, Davidson, Mon. Brit. Dev. Brach., 18G5, Pt. 2, p. 66, t. 14, f. 4-6.

,, sp. ind., Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 271, t. 7, f. 5.
Ohs. Several Rhynchonellce from the Fanning horizon have given much trouble 

from the state of their preservation, which is unsatisfactory, hut they appear to corres
pond better with the characters assigned by Dr. Davidson to Yon Buch’s species than 
to any other. The shape of the shell appears to he much the same, and the bending 
down of the front margin of the dorsal valve is quite apparent in all the specimens. 
On submitting the specimens to Dr. Davidson he replied that “  the Rht/nchonellce seem 
to be very close to the R. /primipilaris o f the Devonian.”

Loc. and Horizon. Fanning Old Station, Burdekin Downs, in shale above the 
Fanning Limestone. (R . L. Jack.)

Genus—P E N T A M E R U S ; J. Sowerhy, 18— .
(Min. Con. i., p. 73.)

Pentamerus brevirostris, Phillips, PI. 37, figs. 6, 9-11.
Stringocephalus brevirostris, Phillips, Pal. Foss. Cornwall and Devon, 1841, p. 80, t. 32, f. 143.
Pentamerus brevirostris, Davidson, Mon. Brit. Dev. Brach., 1865, Pt. 2, p. 72, 1 .15, f. 1-14.

Ohs. This is an exceedingly variable species, sub-orbicular, circular, or broad- 
ovate ; the dorsal valve with or without a mesial fold, and sometimes even with a sinus ; 
and the ventral valve evenly gibbous, or with a slight fold, and ornamented or not with 
a few slight longitudinal ribs.

Amongst the Queensland examples is a specimen in which both valves possess 
a mesial fold, and the front margin is a good deal sinuatedj whilst in others the 
ventral valve is quite plain; another in which the fold is faintly ribbed; and again 
others in which the dorsal valve is itself without a fold. As regards form, we are 
presented with the long sub-orbicular outline, the broad-ovate condition, and one 
individual in which the shape is almost circular. Indeed, the various outlines accord so 
well with those of European specimens as to be remarkable, the only difference 
traceable being the less development of the area in the Australian examples, and the 
consequent concealment of the fissure; this is, however, perhaps assisted by the greatly 
incurved ventral umbones. A  fractured example of the ventral valve shows the septum, 
so characteristic of the genus, which is large and well developed. The shelly plates of 
the same valve had no great degree of divergence.

Loc. and Horizon. Fanning Old Station, Burdekin D ow ns; Fanning Lime
stone. (22. L. Jack.)

Family— STRIN OOCEPHALID2E.

Genus— S T R IN G O C E P H A L U S , Defiance, 1827*
(Diet. Sci. Nat., 1827, p. 102.)

Stringocephalus ? sp. ind.
Obs. A  single very imperfect specimen has been obtained from the Fanning 

Limestone, which I believe to be referable to this genus. It  consists of a maltreated

* Emend. Sandberger, Neues Jahrb., 1842.
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ventral valve of a large Brachiopod, with indications o f a long septum, a moderately 
wide but not high area, and a particularly lofty umbonal region. Notwithstanding its 
imperfect state it even now measures 3 inches square.

I  am not acquainted with any other Devonian shell of sufficient size to 
he confounded with this, and have, therefore, provisionally referred it to Stringo- 
cephahcs.

Loc. and Horizon. Fanning Old Station, Burdekin D ow ns; Fanning Lime
stone. (B . L. Jacic.)

Family— STROPHOMENID^E.

Genus— O BTH O TETES , Fischer, 1829.
(Bull. Soc. Imp. Nat. Moscou, 1829, p. 375.)

Oethotetes uhbraculum, Schlotheim.

Tercbratulites umbratulum, Schl., Petrefactenkunde, 1820, p. 256.
Streptorhynchus urnbraculum, Davidson, Mon. Brit. Dev. Brach., 1865, Pt. 2, p. 76, t. 16, f. 6 ;

1 .18, f. 1-5.
Spirifera crenistria, Phillips, Geol. Yorkshire, 1836, ii., p. 216, t. 9, f. 6.
Streptorhynchus crenistria, Davidson, loc. cit., 1865, Pt. 2, p. 81, t. 18, f. 4-7.
Orthotctcs crenistria, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 212, t. 10, f. 8.

„  ,, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 272.
Ohs. The late Dr. Davidson called attention to the questionable separation of 

Orthotetes urnbraculum, Schl., sp., and 0. crenistria, Phill., sp., and explained how the 
two species had been confused by Authors. It appears from his own showing to be a 
multiplication of names, as no good line of demarcation exists between the so-called 
species.

In the Queensland Devonian examples the ventral valve is convex, the interspaces 
between the coarser ribs being occupied by from three to four finer ones. The dorsal 
valve is flat, or a little concave. One of the specimens in its present state is quite 
3 inches wide by 2 inches high, but when perfect was wider. On the other hand no 
great depth existed between the valves. Like typical forms of O. urnbraculum, the 
present shells possessed a well-developed area.

Loc. Fanning Old Station, Burdekin Downs. (B . L. Jack.)

Oethotetes ? concenteica, sp. nov.y PI. 37, figs. 13,14.

Sp. Char. Transversely semicircular, compressed, slightly curved, thin towards 
the front. Yentral valve flatly convex above, becoming concave towards the fron t ; 
umbo projecting outwards almost at right angles to the hinge line, and very sharp. 
Dorsal valve slightly rounded in the umbonal region, and following the contour of the 
ventral valve. Area large and triangular, almost flat. Surface of the ventral valve 
with faint radiating lines, crossed by markedly concentric imbricating laminae, giving 
rise to a dull reticulation. Dorsal valve ornamented in a similar manner, but the 
concentric laminae predominating.

Obs. This is a peculiar and interesting little form, especially in the ornamentation 
of the surface, which is not of a character usual in this genus. In outline it seems to 
approach Streptorhynchus pectiniforrnis, Dav.,# of the Salt Range Group, India, more 
than any other species.

Loc. Fanning Old Station, Burdekin Downs. (B . L. Jack.)

Waagen, Pal. Indica, Ser. xiii., Yol. i., No. 4, Pt. 3, t. 55, f. 4-11.
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Class— C e p h a l o p o d a .

Order—TETRABRANCHIATA.

Family— N  A U TILID  JE.

Genus— G Y R O  CUB AS, B e KonincTc, 1844.
Gyroceras, De Kon., Anim. Foss. Terr. Carb. Belg., 1844, p. 530.

,, Blake, Mon. Brit. Foss. Cephalopoda, 1882, Pt. i., p. 65.
Obs. Gyroceras is here used in the restricted sense as defined by Prof. J. F.

Blake.
G-troceras P h ilpi, sp. nov., PI. 4, figs. 6, 7.

Sp. Char. Shell large, of one and a-half to two whorls, somewhat irregularly 
convoluted; section of the whorls apparently scutiform, and depressed or flattened on 
the ventral side; diameter of the shell as preserved, 5^ inches ; chambers shallow for 
size of the shell; septa, of which there are about fifty visible, appear to be excavated 
towards the rear on the back and ventral side, and to be arched forward on the flanks—  
at the younger end of the shell the septa average f-inch apart, but in the older portions 
they are much closer; siphuncle moderately large, and dorsal in position; the back 
was traversed in the direction of its growth by a number of sharp, parallel, semituber- 
culate, spiral ridges; the younger portion of the shell, at least, appears to have been 
ornamented by distant obtuse nodes on the sides overhanging the open umbilicus, 
whilst both the nodes and the interspace between them carry very fine epithecal striae, 
which describe the same curve as the septa.

Obs. This genus has not hitherto been recognised in the Devonian rocks of Aus
tralia. The specimen from which the above description is drawn up is unfortunately not 
entirely preserved, nearly one-half of the shell having been removed longitudinally by 
weathering. The body chamber is only partially preserved, to the extent of I f  inches.
G. Bhilpi bears some resemblance to G. ornatum, Goldfuss, as figured by G-. and F. 
Sandberger,* whose figure shows the same indistinct nodes on the sides, and the same 
spiral ridges on the back, but G. ornatum appears to have been a much more robust 
species than ours. It  again resembles G. nodosum, G-oldfuss, as figured by Bronn,+ in 
the possession of the distant nodes at the sides, but does not appear to correspond with 
the latter in the section of its shell. The species is named in honour of the discoverer, 
Mr. John Philp, senr., of Townsville.

Loc. Philp’s, Northern Railway (R . L. Jack) ; Reid Gap, near Townsville (G . 
Sweet— Colin. Sweet, Melbourne) ; Fanning River, near Fanning Old Station (R . L . 
Jack).

E.

* Versteinerungen Schichtens. Nassau, Atlas, t. 13, f. 1, 1 a, b. 
t  Lethaea Geog., Dritte Auflage Atlas, t. 1, f. 4.



CHAPTER V I.

THE PERM O-CARBON IFEROU S SYSTEM.

T h e  greater part of the stratified rocks of the eastern ranges of Queensland may be 
grouped together in a system to which the name of Permo-Carboniferous may appro
priately be applied. This system includes at least four, and possibly five, distinct 
formations, namely— the Gympie, Star, and Lower, Middle, and Upper Divisions of the 
Bowen River Coal Field.

The two first yield a flora in no way allied to that which is found in the three 
succeeding divisions but possessing a decidedly Carboniferous facies , the distinguishing 
plant being Lepidodendron. The plant beds are associated with a marine fauna, which, 
indeed, preponderates largely over the flora in the Gympie Formation.

There is not, indeed, much to indicate whether the Gympie Formation is older 
than the Star, or vice versa. Certainly no section has come to light revealing their 
relation to one another. But from the fact that the strata of the Gympie Formation 
(except in a limited area of the type district) are almost always highly inclined and to 
some extent metamorphosed, while the Star Formation is generally little disturbed and 
little altered, it may be surmised that the latter is unconformably related to the former; 
and for the present it is desirable to keep the two formations distinct, although the 
accumulation of palaeontological evidence appears to be tending to bridge over the gap 
between them.

J.
The three Bowen River Formations are distinguished both by the presence of a 

copious marine fauna, partaking of a Carboniferous and Permian nature, and a flora from 
which Lycopodiaceous plants are almost entirely absent, being replaced by others of a 
less Paheozoic and more Mesozoic description. In the Middle Formation of the Bowen 
River Coal Field we find a preponderating Palaeozoic fauna, and the much-debated fern 
Glossopteris scantily represented. On the other hand, in the Upper Formation of the 
Bowen River Coal Field this fern assumes a prominent position, and the older fauna is 
either absent or reduced to a minimum. The Lower and Middle Bowen Formations and 
their representatives in New South "Wales have usually been termed “  Carboniferous.”  
They do not, however, wholly correspond to that formation as developed in Europe, but 
rather homotaxially represent both it and the overlying Permian Formation. Hence, 
referring to the Queensland beds only, I  some years ago* proposed to call this series o f 
beds Permo-Carboniferous. I  still believe this to be the nearest comparison which can 
be made, and am desirous of extending it to the whole of these deposits throughout 
Eastern Australia.

The notably Carboniferous facies of the Lower and Upper Marine fauna of New 
South Wales, and the Bowen, Gympie, and Rockhampton corresponding series, hardly 
requires demonstration, whilst a resemblance to the Permian is brought out greatly by 
such forms as Strophalosia, Stenopora, and large Polyzoa of the Protoretepora type, and

* Proc. R. Phys. Soc. Edinb., 1880, v., p. 319.
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by the strong resemblance of the typical forms o f Productus to the characteristic P . 
horridus o f the Magnesian Limestone and Zechstein. This subject was fully discussed 
in my account of “  A  Collection o f Fossils from the Bowen River Coal Field,”  &c.,# 
wherein I  concluded as follows:— “ The examination of these Bowen River fossils, so far 
as it has gone, leads me to regard them as occupying a high position in the Palaeozoic 
Series; and that all purposes would best be served by regarding them as of Permo- 
Carboniferous age.”  This view has gained strength, the more the facts have been 
investigated, and I  am now anxious to extend the adoption of this term to the whole of 
the similar formations in New South Wales.

One of the most important points of difference between the Carboniferous Series 
o f Europe and the coal-bearing rocks of Eastern Australia lies in the almost entire 
absence of Lycopodiaceous plants from the latter, above a certain horizon very low in 
the series. The place of this division of the Vegetable Kingdom is taken by the fern 
Glossopteris, and the continuity of the whole strata, now proposed to be termed Permo- 
Carboniferous, both in New South Wales and Queensland, is shown by the passage of 
this genus from the Middle to the Upper Bowen Formation and its persistence thereiu.f

The strata of the Oakey Creek Coal Field, Cooktown, contain Glossopteris, and are 
regarded by Mr. Jack as the equivalent of the Upper or Freshwater division of the 
Bowen Series. The Little River Coal Field beds near Palmerville, and those of Stewart’s 
Creek near Townsville, are in the same category. It will be noticed that throughout the 
horizons regarded as the equivalents of the Upper Bowen Formation there is an entire 
absence of the genera Toeniopteris and Thinnfeldia, both of which become eminently 
characteristic of the Mesozoic Coal Measures described later on. It seems more than 
probable that the occurrence of these genera will afford a reliable basis, not only in 
Queensland, but equally so in New South Wales, for the separation of those strata 
which I  am desirous of terming Permo-Carboniferous, from the still higher series, a 
portion of which, at least, are clearly of Jurassic age.

W ith the elaborate classification, extending from the Trias to the Jurassic, pro
posed by the Revd. J. E. Tenison Woods,J or the still more beautifully fitting strati - 
graphical tabulation devised by Prof. O. Feistmanlel,§ I  cannot at the present moment 
coincide. No fossil organic remains are so deceptive or unsuitable for determining 
questions o f equivalent stratigraphy, as plants, and we know too little, not only of the 
boundaries of formations in this quarter of the globe, but also of their organic contents, 
to warrant speculations of this kind. That we have beds of Triassic age, and others 
again representing some portion of the Jurassic, is probably the case, but it is impossible 
to enter into minute stratigraphical subdivisions yet, on the mere chance of statements 
ultimately proving correct.

E. * * * §

* Proc. R. Phys. Soc. Edinb., 1880, v., p. 319.
t  Glossopteris is not as yet known in any of the Queensland Mesozoic formations except, strange to say, 

in the very uppermost division of the Desert Sandstone.
t  Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. i., pp. 53, 54.
§ Palaeontographica, 1878-79, Sup. Bd. iii.



CHAPTER V II .

THE PERM O-CARBONIFEROUS SYSTEM— continued.

THE GYM PIE FORM ATION IN THE TYPE DISTRICT.

Mineral Areas—viz., Gympie Gold Field and XTeerdie Antimony Mine.

To a series of strata which attain an immense development in the south-eastern portion 
of the Colony, and are probably represented in many portions of the eastern coast 
district to the North, we have given the name of the “  G-ympie Beds,” from the gold
field where they have, for the most part, been studied. To this series, so far as yet 
known, we have neither recognised a base nor a top. Its place in the geological scale 
must therefore, for the present, be determined mainly on palaeontological evidence.

The late Mr. D ’ Oyly H. Aplin, Government Geologist for South Queensland, 
made a report to the Government “  On the Geological and Mining Features of the 
Gympie Gold F ield” * in 1868.

Mr. T. R. Hacket, Mining Surveyor, published in 1870 a Geological Map of the 
Gympie Gold Field, but was content to distinguish “ Greenstone,”  “ Fossiliferous Green
stone and Slate,”  and “  Slate and Sandstone.”

Mr. Daintree, in his paper on the “  Geology of Queensland,” f  made some refer
ences to the “  Devonian ”  rocks of the Gympie Mining District, from which he made a 
collection of fossils which were determined by Mr. R. Etheridge, F.R.S. Mr. Etheridge’ s 
list of fossils hardly bears out the reference of the strata to the Devonian. Of the 
fourteen fossils specifically determined by him, six (viz., Ceriopora (? ) laxa, Eth., 
Spir i f  era dubia, Eth., Aviculopecten imbricatus, Eth., A. multiradiatus, Eth., Edmondia 
concentrica, Eth., and E. obovata, Eth.) are species either new or doubtful; four (viz., 
Productus cora, D ’Orb., Spirifera bisucleata, Sby., Aviculopecten limceformis, Mor., and 
Plturotomaria carinata, Sby.) are European Carboniferous. One of the new species 
(viz., Ceriopora laxa) is- most nearly allied to an Irish Carboniferous species. Another 
(Strophomena rhomboidalis, var. analoga, Phill.) ranges in Europe from Silurian to 
Carboniferous; while only one (viz., Spirifera undifera, var. undulata, Romer.) is 
exclusively Devonian. The balance of evidence, therefore, so far as it was before Mr.
R. Etheridge, F.R.S., appears to have been in reality much in favour of a homotaxial 
relation with the European Carboniferous.

Mr. A. C. Gregory, in his “  Report on the Geology of Part of the Districts 
of W ide Bay and B u r n e t t ,g a v e  a stratigraphical description of the Gympie Gold 
Field.

The Rev. W . B. Clarke, in his “  Sedimentary Formations of New South Wales,” § 
gave a list of fossils “  capable of identification,”  from Gympie. These fossils, however, * * * §

* Brisbane : by Authority: 1868.
f  Quart. Journ. Geol. Soc., xxviii., p. 289 (1872).
t  Brisbane: by Authority : 1875.
§ Fourth Edition, 1878, p. 20.
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received from Mr. Clarke only generic names, as fo llow :— Nucula, Fenestella, Solarium, 
Spirifer a, Orthonota, Edmondia, Stenopora, and Producta. In  an Appendix * to Mr. 
Clarke’s work, Prof. De Koninck added Spirifer StrzelecJcii, De Kon., to the Gympie 
list.

In the Chapter on the Devonian Rocks I  have already given my reason for trans
ferring large areas of the rocks hitherto regarded as Devonian to the Gympie Formation. 
As an example of extreme metamorphism of stratified rocks, presumably of the Gympie 
Formation, Mr. Samuel Stutchbury’s description + of the Glasshouse Mountains in 
Moreton Bay may be quoted in this place.

“  The special forms and characteristics which the Glasshouse Mountains present 
are peculiarly interesting. A t first sight, hand specimens might be taken for a fine
grained granite; but on examining these en masse and carefully viewing all the 
attendant circumstances, there can be no doubt that they are metamorphic sandstones. 
It is evident that no granite masses could have been projected in the form they now 
assume; they must have been surrounded by some supporting material such as the 
continuation or extension of the same strata would give, now removed by denudation. 
Upon careful examination lines of stratification can yet be traced. The largest of the 
mountains, ‘ Beerwah,’ presents precipitous faces, especially on the northern and 
eastern sides, exhibiting semi-basaltic columns leaning from the base towards the centre. 
The sandstone rock adjacent is, in many instances, composed of minute crystals of 
quartz, each crystal being slightly abraded. In other instances it contains mica (similar 
to our Old Red Sandstone and Pennant Grits at home), and much ferruginous matter; 
whilst Beerwah itself appears in composition, as already stated, like a granitell with a 
few crystals of albite superadded.”  . . . “ W e can easily imagine that at a period
subsequent to the Coal Measures there were as many foci of heat as there are now 
mountains, without the pyrogenous rocks having the power to burst through the 
accumulated strata of sandstone (Beerwah being from 700 to 800 feet above the level 
of the plain upon which it stands), but sufficient, by their heat, to induce a meta
morphosis in the superincumbent sandstone, giving origin to the crystals of felspar, and 
causing a solidification of the material, which has to a degree protected i t ; while those 
portions of the unchanged surrounding sandstones have been removed to the extent 
observed between the level of the plains and the tops of the existing mountains.”

These same mountains have, however, been described by a later observer, the 
Hon. A. C. Gregory,X as “  remarkable outbursts of porphyritic rocks.”

The late Mr. D ’Oyly H. Aplin noted in 1867 § the occurrence o f branched corals 
and crinoidal stems at Elbow Creek, Lucky Yalley, in blue slates, within a series of 
slates, sandstones, and calcareous grits. Above the slates Mr. Aplin noted also 
calcareous grits with shells and casts of various Brachiopoda, Gasteropoda, and 
bivalves. O f these only Productus and Spirifer were mentioned, even by their generic 
names. Mr. Aplin regarded the fossiliferous series as Silurian, and remarked of the 
fossils that “ in general aspect they resemble the fossils of the diorite slates at Gympie,”  
(p. 5). To this latter statement I  should attach greater weight than to the determination 
o f two genera of Brachiopods, which range up to a much later date than Silurian. I  
could even believe, without difficulty, in the absolute identity of the Lucky Yalley Beds * * * §

* Appendix xvi. “  C,” p. 138.
+ New South Wales Geological Survey. Fourteenth Tri-monthly Report, dated Durandin, 1st 

August, 1854. Legislative Council Papers, N.S.W., 19th September, 1854.
+ Report on the Geology of Part of the Districts of Wide Bay and Burnett. Brisbane: by 

Authority: 1875.
§ Report on the Auriferous Country of the Upper Condamine, &c. Brisbane: by Authority: 1867.
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with those of the Gympie Formation, especially as similar slates containing corals and 
crinoid stems have proved to be quite characteristic of the G-ympie Formation, as 
developed in the Rockhampton District.

Mr. A. C. Gregory, in his “ Report on the Geological Features of the South
eastern Districts of Queensland,” * refers to casts of Spirifer “  found in the Devonian 
slates and sandstones,”  at Lucky Valley and the head of Rosenthal Creek, “  and also in 
the limestones and other beds of this series near Rockhampton.”

From this meagre evidence, I  regard the slates, &c., to the west and south of 
Warwick as belonging to the Gympie Formation rather than to the Devonian.

Mr. Aplin, in the report above quoted, frequently refers to the lithological 
resemblance of the slates, &c., of the Moreton Bay District, north of Brisbane, to the 
Gympie rocks, which, although he regarded them as Devonian, are now relegated to the 
Permo-Carboniferous. Abundant evidence will be noted in the following pages in 
favour of transferring the greater part of the stratified rocks between this region and 
Rockhampton, from the Devonian to the Gympie Formation. I f  these slates, &c., are 
of Permo-Carboniferous age, it is probable that so likewise are the slates, schists, and 
quartzites extending from Brisbane to the Border; but in the meantime, in the absence 
of direct evidence, these are still left on the map as of “ undetermined age.”

As in all probability the strata on the Hew South Wales side of the Border, 
provisionally mapped as “  Upper Silurian or Siluro-Devonian,”  are continuous with 
those of Lucky Valley, we look to the work of New South Wales geologists in that 
region for light on the subject. Mr. (now Professor) T. W . Edgeworth David, in his 
exhaustive Memoir on the “  Geology of the Vegetable Creek Tin-Mining Field,” + in 
referring to some Polyzoa, Encrinites, Lamellibranchiata, and univalves found by him in 
the Parish of Arvid, confesses (p. 54) that “  these fossils prove the beds to be of marine 
origin, but do not afford conclusive evidence as to their age.”

The Writer in 1886 made a partial survey of the Gympie Gold Field, and a large 
collection of fossils. The Geological Survey Museum and the Queensland Museum 
both contain a considerable collection of fossils from the same locality.

As my Colleague has carefully gone over the collections and the whole litera
ture of the Palaeontology of the Gympie Gold Field, it is unnecessary for me to allude 
here further to the very puzzling lists of fossils furnished by early writers. The 
stratigraphical information also furnished by the Authors above referred to, although 
in many instances valuable, may be regarded as superseded, or added to and brought 
up to date, by the exhaustive Report of Mr. William H. Rands, “ On the Gympie 
Gold Field.”  +

The most important part o f the Gympie Gold Field {see Geological Map, PI. 48) 
is comprised within a strip of country on the northern bank of the Mary River, about 
two miles in length, with an average breadth of about three-quarters of a mile, extending 
from the town of Gympie southward to the Monkland. This area, it will be seen from 
the map, is bounded on the north, south, and west, by faults. “  This part of the field 
presents a series of alternations of different kinds of sedimentary strata with some 
intrusive igneous rocks, and also some of volcanic origin. Taking the average dip at 
22°, there must be somewhat over 2,000 feet in thickness of such strata.

“ The rocks of which these beds are composed consist chiefly of greywackes, 
altered sandstones, grey and black carbonaceous shales, grits, conglomerates, breccias, 
and limestone. Interbedded with these are amygdaloidal volcanic rocks and volcanic

* Brisbane : by Authority: 1879, p. 7.
+ Mem. Geol. Survey N. S. Wales, Geology No. 1, 1887. Sydney : Government Printer.
X Brisbane: by Authority : 1889.
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ash. There are also sheets of an intrusive ‘ greenstone,’ which has undergone great 
alteration. Most of the sedimentary rocks are more or less pyritous, some of the shales 
especially being full of small cubical crystals of iron pyrites, and most of them, too, 
are calcareous. This is especially the case with the sandstones, greywackes, and con
glomerates, and with some of the shales. The faces of the ‘ joints ’ or cracks in the 
rocks are almost invariably coated with carbonate of lime in the form of calcite.

“  The strata dip with great regularity at an average angle of from 20° to 22°. 
On the northern portion of the field the direction of dip is, as a rule, a little to the 
north o f east; on the southern portion it is to the E.S.E.

“  "While many of the rocks have undergone but little alteration, others have been 
greatly altered, almost to the obliteration of their original character. These rocks have 
become indurated and in some cases semi-crystalline, and it is only with difficulty that 
the latter can be distinguished from the true igneous rocks. Speaking generally the 
rocks which occupy the lowest position in the series, and whose outcrops occur, there
fore, at the western portion of the field, have undergone the greatest alteration ; 
although in the upper part of the series rocks which have been considerably altered 
alternate with those which have undergone but slight alteration.

“  Perhaps the most typical section of the Gympie rocks is that which is taken 
in a line (A -B ) across the field from near the Railway Station to near Channon-street 
Bridge (PI. 54, 55). In the following list o f rocks in the section the thicknesses 
have been calculated from the outcrop of the strata at the surface, as very little mining 
is going on now in this part of the field, and the old workings are generally inaccessible. 
The figures are therefore only approximate, and the thicknesses vary greatly on either 
side of the line of section:—

*Phoenix Slates' 
(202 ft. 4 in. thick)

Blue impure limestone (fossiliferous)................................................
Coarse pebbly conglomerate with sandstone (very thick at station) 
Laminated sandstone 
Shales (fossiliferous)
Coarse altered conglomerate ..............
Shales with beds of thin-bedded sandstone ...
Hard grey greywacke 
Shales (fossiliferous)
Coarse pebbly conglomerate ..............
Laminated fine-grained sandstone ..............
Angular grit (probably a volcanic agglomerate)
Greenish and highly fossiliferous sandstone...
Greenish semi-crystalline greywacke...
Shales, so-called ‘ First Bed of Slate'
Hard grey greywacke ...
Coarse altered conglomerate ...
Greenish semi-crystalline greywacke..............
Sandstone and coarse altered conglomerate ...
Shales, so-called ‘ Second Bed o f Slate'
Hard altered crystalline greenstone—‘ Gympie greenstone ’ ..............
Green and purple altered chloritic rock; partly amygdaloidal volcanic 

rocks, partly volcanic ash, and partly stratified 
So-called ‘ Third Bed o f Slate' with a thickness of grey-green, fine

grained greywacke, and underneath altered chloritic rocks like those 
above

Limestone...

Ft. in.
138 6
360 0
55 0

' 56 4
10 0

- 50 0
20 0

.  6 6 0
26 3
2 0 0
26 4
33 0
25 0
15 2
19 8
20 0
16 6
20 3
13 0

297 0

315 0

286 0
20 0

1,909 0 ”



76

A t the Monkland the bed of impure limestone which lies at the top of the auri
ferous series “ is considerably over 200 feet thick (probably about 230 feet). It can be 
seen in the high northern bank of the river close to the small gully on the No. 2 Great 
Eastern ground, but beyond that point I  have been unable to trace it in a southerly 
direction. The conglomerate that underlies the limestone is exceptionally thick where 
the section-line crosses it. It is made up of pebbles ranging from l  inch up to 8 inches 
in diameter, and consisting chiefly of greywacke, sandstone, and quartz. In places 
it passes into sandstone.

“  I  now come to the consideration of the beds of ‘ Black Slate,’ in connection with 
which the richest deposits of gold have been found in the reefs. In the true sense of 
the term these beds are ‘ shales,’ and not ‘ slates,’ the fissility or lamination coinciding 
with the planes of bedding.

“  The shales are at times laminated, sometimes thin-bedded, but generally thick- 
bedded. They pass in places into aluminous sandstone, locally called ‘ Black Rock.’ 
The shales are carbonaceous, slightly calcareous (their joints are always coated with 
calcite), and generally they are pyritous. Thin sections examined under the microscope 
show them to be made up of fine carbonaceous mud, with small rounded and a few 
semi-circular specks of quartz and small cubes o f iron pyrites.

“ There are four well-defined zones of slate. The uppermost one, which may 
be termed * Phoenix or MonJcland Slate,’ is about 200 feet th ick ; in it there are a 
few thin beds of sandstone and greywacke. By far the greater part of the gold 
has been taken from the reefs when passing through this bed, in which fossils are 
very numerous, the commonest forms being —  Fenestella, Protoretepora, Spirifera, 
Productus cora, Strophomena rhomboidalis, Aviculopecten, Pleurotomaria carinata, and 
Orthoceras.

“ The next beds of auriferous shale in descending order are what have been 
termed by the miners the ‘ First and Second Beds o f  Slate.’ These beds vary from 
10 to 20 feet each in thickness, and are about 100 feet or more vertically apart. They 
are rich in iron pyrites, and are generally o f a fissile structure. On weathering, they 
become friable and brown in colour, owing to the amount of ferruginous matter in 
their composition. Yerv rich deposits of gold have been obtained from reefs in 
contact with these shales, especially during the early days of the field. The Lady 
Mary, Caledonia, California, New Zealand, Crown, March, Hilton, and Hamburg Reefs 
carried rich gold in these beds. So far as my observation went, these two beds are 
not fossiliferous.

“  The ‘ Third Bed o f  Slate’ lies about 400 feet below the second. It is quite 
different in its character from that of the three zones lying above. It is always, too, 
associated with a greenish-grey, fine-grained, laminated greywacke, possessing a flinty 
or splintery fracture. This greywacke is of great thickness. The Ellen Harkins shaft 
has passed through over 300 feet, and the Wilmot shaft about 200 feet of it. Thin 
sections of this greywacke show, under the microscope, a very fine-grained ground-mass, 
with small rounded and subangular particles throughout it. Beds of the black carbon
aceous shale occur at various depths in this greywacke, three such layers occurring in 
the Ellen Harkins; but besides these distinct beds there are patches of a black rock in 
it, which, under the microscope, show a similar structure to the greywacke; it is in fact 
a black carbonaceous greywacke, the one rock passing insensibly into the other. The 
whole thickness of greywacke and shales forms the fourth auriferous zone, and is known 
on the field as the ‘ Third Bed of Slate.’ The gold in this bed is exceedingly patchy, 
and many claims have been working on it without success. It was, however, in this 
shale, at a depth of 600 feet, on the Ellen Ilarkius Reef, that perhaps the richest patch
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of gold yet met with on Gympie was obtained. In the outcrop of this bed, on the south 
side of the river near the No. 2 South Ellen Harkins, the fossil Protoretepora ampla 
occurs. This is the only spot in which I have seen fossil remains in this bed.

“  Another bed of slate is reported to exist below this, in one or two claims—The 
Eldorado for instance.”  Mr. Rands was, however, in some doubt about its occurrence.

“  A  point of great interest is the occurrence of large isolated boulders in the 
Upper or Thick Bed of Shale. As examples of these, I may mention one from the 
No. 1 North Phoenix at a depth of 370 feet, at a point where the shale has passed into a 
fine aluminous sandstone. This boulder consists of a fine siliceous greywacke, and its 
dimensions are 13 x lO f x 5 inches. Another, in the shale in the Phoenix Golden Pile, 
is of a coarse greywacke, containing ill-defined crystals of felspar and crystals of iron 
pyrites; this was 8| x 5 i  x 3 i  inches. It would be difficult to say how far these 
boulders have travelled, since these greywackes are not only common on the field itself, 
but also throughout the Carbonifero-Permiau and Devonian Rocks, which occupy a large 
area in this district. The presence of such boulders iu a rock which was laid down as a 
fine silt would point to the conclusion that they were dropped from floating ground-ice, 
for any current of sufficient strength to carry along these boulders would have washed 
away the lighter materials o f which the shale is composed.

“  A curious rounded boulder of granite, about 6 inches in diameter, was found 
enclosed in the O ’Connell Reef, in the O’ Connell Prospecting Claim, at a depth of 
240 feet. The granite is coarse in the grain, and is composed o f pink orthoclase and 
quartz, with a few specks of decomposed mica. This boulder must have been introduced 
into the reef from the surface while the fissure remained, open. It must have travelled 
some miles, for I  know of no granite nearer than that of the Black Snake Range, 
which is about 20 miles west of Gympie.* The granite of which the boulder is 
composed is very different to that from the rauge, being much coarser and containing 
much more quartz. This is the only instance of a boulder of the kind having been 
found. It is probable that at the time it was deposited the country was submerged, and 
that the boulder was carried, probably on floating ground-ice, and dropped into the 
position in which it was found, while other similar boulders, which would have been 
dropped on the sea-bottom, have since been removed by denudation. Had it been 
conveyed by any land stream, the fissure in the reef would probably have been filled up 
with others brought along with it.

“  The greenish fossiliferous sandstone just above the ‘ Eirst Bed of Slate’ can 
be traced from W hite’s Gully to the Lucknow, and then again at the Two-Mile. It is 
a bed easily recognisable, serving well in determining the horizon of beds near it. In 
some places it is one mass of fossils. Amongst these are— Stenopora, Protoretepora, 
Fenestella, Spirifera, Conocardium, Aviculopecten multiradiatus, Edmondia, Pleuro- 
tomaria carinata, &c.

“  The ‘ Gympie Greenstone’ is below the ‘ Second Bed of Slate.’ As it has 
been such a stumbling-block to the miner I  must allude to it at some length. The 
occurrence of gold in rocks below it has frequently been spoken of as contrary to all 
preconceived ideas and principles, and the late Mr. Aplin’ s Report is quoted in support of 
this. Mr. Aplin says in reference to this ‘ greenstone’ :— ‘ Whether in irregular-shaped 
masses or broad dykes, this rock occurs at intervals over a large portion of the area of 
this goldfield, but it is most prominently developed within a zone of half-a-mile in width, 
having a longitudinal direction of N. 60° W ., and embracing the space from the Lady 
Mary hill to that on which the Gympie township commences. It is in the decomposed

* “  I have seen granite near Glastonbury, about 10 miles from Gympie, blit it is of a different
character to that of which this boulder is formed.”
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portions of this rock, which weathers brown and becomes argillaceous, though main
taining its compactness, that the quartz veins traversing it are found to be so highly 
productive. In its ordinary condition it is excessively hard and is the most formidable 
obstacle the miners have to contend with, some from the very surface, and others at 
varying but at comparatively shallow depths.’* And further on in the same report he 
says:—‘ Up to the present time scarcely any of the reefs have been opened up to a 
greater depth than between 60 and 70 feet, and but little stone has been raised below 
30 or 40 feet within the limits of the belt of greenstone to which I  have before referred. 
From the crystalline character and extreme hardness of this rock, which I  do not think 
is likely to become softer as it is followed downwards, there is little probability that the 
reefs traversing it can be profitably mined to any great depth, in fact in one or two 
cases the tendency to become narrowed, and impoverished also, is already apparent; and 
though, perhaps, they may not be altogether “  pinched out,”  the quartz veins wilL 
doubtless, become so attenuated that it will be no longer profitable to work them.’

“  Mr. Aplin’s remarks with reference to the unproductiveness of the reefs in the 
* greenstone’f  have been fully borne out by later experience, since none of the reefs 
contain payable, if any, gold at all, when passing through it. The mistake he made was 
coming to the conclusion, without sufficient evidence, that the greenstone was in the 
form of ‘ an irregular-shaped mass or broad dyke,’ whereas future development has 
proved it to be in the form of an intrusive ‘ sheet.’ Had it existed as a dyke or 
irregular mass, one would have expected it to extend to any depth that the miner could 
have reached, and it would have been useless to have attempted to follow the reefs into 
it. The miner, in the early days, abandoned the reefs as soon as the greenstone was 
reached, and he added also to his difficulty by calling every rock ‘ greenstone’ which 
was of a green colour.

“  It was not for some years, when the upper levels were nearly worked out, that 
deeper sinking was, at last, resorted to, and that auriferous beds were found lying 
beneath the greenstone. In the case of an igneous rock, such as this, intruded in the 
form of a * sheet,’ parallel with the planes of bedding, there is no reason why beds 
favourable to the occurrence of gold should not exist below as well as above it. The 
greenstone is intimately associated with other rocks which are, undoubtedly, of sedi
mentary origin, but which have by alteration become so semi-crystalline that it is at times 
difficult to distinguish between them.

“  Doubts have been expressed as to whether the greenstone is an igneous rock at 
a l l ; however, from its relation to the surrounding rocks, and the baked appearance some 
of the rocks in contact with it have, there can be little doubt but that it is of igneous 
origin, and that it is an intrusive sheet which, while generally conforming to the bedding 
of the rocks, at times, both at its upper and under surfaces, break across their planes o f 
bedding. This feature can be well seen in the Smithfield United and the No. 5 North 
Glanmire Claims. The ‘ greenstone’ varies from a dark to a cabbage-green in colour; 
it is very hard and breaks with a somewhat conchoidal fracture. In the microscope, 
crystals of plagioclase felspar are discernible ; also very much altered greenish crystals, 
either altered hornblende or augite, changing into viridite; opaque crystals of iron 
pyrites and small grains of magnetite. The rock has undergone too much alteration to 
name it definitely. It was probably either a diorite or dolerite.

* Report from the Government Geologist for South Queensland on the Geological and Mining 
Features of the Gympie Gold Field. Brisbane : by Authority : 1868.

+ Mr. Rands seems to have misunderstood Mr. Aplin’s remarks, which distinctly imply that the reefs, 
so far from being unproductive, were most productive when traversing the greenstone, or at least its 
decomposed portion. Mr. Aplin, however, was greatly in error as to the fact. (.R.L.J.)
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“  Analyses of this ‘ greenstone’ are given by Mr. Daintree in his paper on the 
“  Geology of Queensland,” * and by Professor Liversidge.f They are:—

D a i n t r e e . L i v e r s i d g e .

Per c e n t. Per cent.
Silica ... 50-500 54-952
Alumina 18-485 16643
Ferric oxide ... 1-470 2-410
Ferrous oxide 6-440 7*849
Lime ... 8-800 8-645
Magnesia 8-530 trace
Potash 0-635 1-540
Soda ... 1-655 6-647
Sulphur .............. 0190 .. •
Manganese protoxide . .. trace
Carbonic acid 0-820 )
Water (constitution) 1-600 V By diff. 1*314
Water (hygroscopic) 0-850 J

99-975 100-00

Sp. gr. 2-752 Sp. gr. 2‘860
“ Mr. Allport, of Birmingham, to whom Mr. Daintree referred this rock for 

microscopic examination, says :— 1 This is diorite, containing hornblende, triclinic 
felspar, a little brown mica (biotite), and pyrites.’

“  The micro-photograph of the section in Professor Liversidge’s paper shows a 
rock made up of particles of other rocks, with fragmentary crystals of felspar, augite, 
and magnetite, mingled with chlorite. This section does not resemble those cut by 
myself and described above; and I  am under the impression that the rock described by 
Professor Liversidge as an altered ash or breccia is one of the green fragmentary 
rocks.

“  Although the reefs actually in contact with the ‘ greenstone ’ have become 
impoverished, and do not contain gold in payable quantities, it nevertheless appears to 
have had a favourable influence on the auriferous character of the shales in its vicinity, 
for it is only in these beds that the reefs have contained payable gold.

“  The reefs, in the great mass of shales which lie above, and to the east of the 
upper bed of limestone, have not, so far, proved payable ; and, so far as my observation 
goes, these shales are, with the exception of one or two small dykes and sheets of 
diorite and porphyry, entirely free from intrusive igneous rocks.

“  Above and below the lower or third bed of shale, there is, as seen in the section, 
a great thickness o f altered greenish and purple chloritic rocks. I  have examined the 
rocks carefully, and find that many of them are of volcanic origin ; some of them are 
fragmentary (altered ash or breccia); others have been ejected in a molten condition, 
as in the case of a purple and green amygdaloidal rock, which is met with in many 
parts o f the field. I examined a thin section of this rock under the microscope, and 
would pronounce it to be an amygdaloidal diabase, very much altered ; the cavities are 
generally filled with carbonate of lime, but sometimes with hydrous silica. In the Lady 
Flora, small specks of native copper have been seen in this rock, at a depth of about 
140 feet. The speck of copper in a specimen I  found on the mullock heap was 
surrounded with oxide of iron. The copper may have been reduced from either the 
sulphide or oxide of copper by reducing gases given off during the cooling of the rock.

* Quart. Journ. Geol. Soc., xxviii., p. 293. 
f  Journ. R. Soc. N. S. Wales, xvi., p. 45.
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“ Below these rocks, again, is a thin bed of bluish limestone, seen in Nash’ s 
gully, close to its mouth, near the river bank, in the Surface Hill shaft, and also on the 
south side of the river near the Normanby Bridge. A few yards to the west of the 
outcrop of limestone a thick mass of shales occurs, dipping very steeply to the south
west, or in a direction just opposite to that of the Gympie rocks. These shales crop 
out in the road cutting leading down to Channon-street Bridge. The shales would 
appear to be outside of the auriferous area, no payable reefs having yet been found in 
them. They are separated from the Gympie beds by a ‘ strike-fault ’ running nearly 
north and south, the position of which is somewhere between the outcrops of the lower 
bed of limestone and that of the shale in the road cutting. This fault makes all 
chances of predicting what strata will be met with below the lowest known beds 
impossible, for such strata, instead of cropping out at the surface, would come up 
against the fault.

“  The shales extend westwards for four or five miles, when they are covered by a 
narrow belt of Desert Sandstone. These shales are black in colour, but, unlike the 
Gympie auriferous shales, they contain but little pyrites.”

One of the faults already mentioned is the “  Smithfield Crosscourse,”  which 
divides the area above described from the Monkland and Glanmire portion of the field 
further to the south. It runs E. 16° N., and has a downthrow to the north of about 
530 feet. “ None of the reefs on the south side of this fault have been identified 
with those on the north ; on the south side, however, they wrould lie away to the west. 
Taking the average underlie of the Phoenix Reef at 27°, and allowing for a downthrow 
of 550 feet, it would bring it nearly opposite the Ellen Harkins Beef, but it is impossible 
to identify them with any certainty.”

On a line of section (E E, PI. 57) drawn nearly east and west on the south 
side of the Smithfield Crosscourse, “  W e meet with a few marked changes, chief amongst 
which is the absence of the first and second beds of slate. At some distance under
neath the thick beds of limestone aud pebbly conglomerate are the upper shales 
identical with the Phoenix shales on the Phoenix line of reef; this is the bed in 
connection with which the Smithfield, Columbia, Glanmire, Monkland, Great Eastern, 
&c., &c., lines of reef have been worked; below the shales is an altered calcareous semi
crystalline greywacke, then ‘ greenstone,’ and below that again is the ‘ Third Bed of 
Slate,’ with its fine-grained greenish greywacke, with which it is always associated; 
the two thin beds, known as the ‘ First and Second Beds of Slate,’ which have been 
worked in the Hilton, Golden Crown, and Nos. 7 and 8 South Lady Mary, &c., being 
absent, unless the thin bed— in places not much thicker than a sheet of paper—in 
which the rich gold was obtained in the Wilmot and Bussell Beefs in the W ilmot 
Extended Mine represents one of them. It is, however, of small extent, and has not 
been traced south of that claim. The explanation of their absence appears to me to lie 
in the fact that the two beds in question are thinning out to the east on the northern 
side of this fault. The greywacke in which the ‘ Third Bed of Slate’ occurs is thicker 
here than on the northern part of the field.

“  Still further south— that is to say, south of the South Ellen Harkins and Wilmot 
Claims— we meet with another important change. Here the Third Bed of Slate has not 
been met with on the northern side of the river, although the outcrop of this bed, or of 
one very similar, may be seen a short distance west of the shaft of the No. 2 South 
Ellen Harkins Leasehold, which is situated on the southern side of the river; so that, 
up to the present, no auriferous beds have been met with in this southern portion of 
the field below the thick Upper or Monkland Shales, and yet two of the deepest shafts 
are situated in this part of the field— namely, those of the Inglewood and the Great
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Monkland (Aurelia), which are down 1,200 and 1,300 feet respectively. Had it con
tinued with its regular strike and dip, the ‘ Third Bed ’ would have been met with in the 
former shaft at a depth of about 750 feet, and in the latter at about 900 feet. The 
country passed through in the two shafts is very similar, consisting chiefly of altered 
stratified rocks o f a grey or greenish colour. The lines of stratification are well 
marked in the finer grained rocks. Some of the deepest rocks are very much altered 
and are very chloritic, and resemble the lowest beds on the northern side of the field 
It is difficult to understand how the very great thickness of the fine laminated grey- 
wacke, with shales, which occurs in the Union, the South Ellen Harkins and Wilmot, 
the Ellen Harkins, the Wilmot Extended, &c., &c., would thin out and disappear 
altogether in so short a distance; and it is far more probable that a fault occurs between 
the two points; if so, it must run in a direction so as not to disturb the Upper Shales, 
for they are continuous throughout the Smithfield, Glanmire, and Monkland Claims. 
The only direction that such a fault could run in would be about north-north-east, or 
about parallel with that in the Monkland and Abyssinia.

“ About thirty chains west of the Normanby Bridge the lower bed of limestone 
can be seen for a short distance crossing Purcell’s selection.”

About two and a-half miles further south-east, near the Dawn Shaft, a bluish 
limestone is seen. It can only be traced for a few yards, and the direction of its dip is 
uncertain. “  Immediately west of it are the thick masses of shale which occur every
where west of the [auriferous] G-ympie beds. It would appear, therefore, that this 
limestone must be a continuation of the lower bed.”  . . . “  The commonest forms
o f fossils in this limestone are :— Protoretepora, Spirifera, Martinia glabra * Avicu- 
lopecten, and Productus Irachythcerus.f The only coral from Gympie { — a Cyathophyllum 
— was from this bed.”

- “ In the No. 2 South Ellen Harkins Leasehold the laminated greywacke with 
bands of black shale— the Third Bed of Slate— is met with at a depth of 275 fe e t ; east 
of that are altered green and purple rocks, while a chain to the west of the shaft is the 
outcrop of the beds of shale containing Protoretepora.”

North of the area whose structure has been illustrated by the first section (A  B), 
a strip of country about twenty-seven chains in width extends from the railway line near 
the head of Commissioner’s Creek westward to Gympie Creek. This area is bounded on 
the north and south by two parallel faults, the southmost having a downthrow to the 
north and the northmost a downthrow to the south. Between these faults a cuneiform 
mass of strata has been let in. The strike o f the beds is parallel to the two faults— i.e., 
forms an angle of 135° with the strike of the beds seen both to north and south. 
“  These strata apparently belong to the overlying shales”  [shales overlying the Gympie 
auriferous rocks], “  and consist of grey shales, with a bed of white crystalline limestone 
in which the fossil Stenopora occurs numerously. This bed of limestone, therefore, not 
only dips in a different direction, but is of quite a different character, and contains 
different fossils to that which forms the upper part of the Gympie auriferous beds. A  
similar limestone was cut in the shaft of the No. 1 North Lucknow, after passing 
through 115 feet of laminated shales. These beds contained Strophomena rhomboidalis, 
and Martinia glabra.” § The dip of the strata between the two faults is about 15° * * * §

* Not included in my Colleague’s list, and therefore ignored.
t  Not included in my Colleague’s Gympie list, but included in his list of fossils from Encrinite 

Creek, Fenestella Hill, Stan well, Kariboe Creek, and Yarrol =  Gympie beds.
X Mr. Rands is in" error here. He himself quotes Stenopora from above the “  First Bed of Slate,” 

See antea, p. 77. (R.E. junr.)
§ Not included in my Colleague’s list.

F
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to S. Several shafts have been sunk between the two faults, but apparently to 
no purpose, as the horizon of the strata met with was probably not recognisable owing 
to the coming together of the two faults.

North of this area the upper limestone is again seen with its normal strike from 
south-east to north-west, and a dip of 21° to 23° to N.E. Mr. Rands has mapped it 
from this point continuously to a point about three-quarters of a mile east of O ’Leary’ s 
Crossing of the Mary River on the Kilkivan road.

“ A  very cursory glance is sufficient to show that”  [at the Two-Mile] (see PI. 
58) “  we are dealing with very similar beds”  [to those of the Central District, Gympie], 
“  while a closer examination shows that the order of superposition of the principal beds 
is the same in both places, and that the strata of the Two-Mile are an actual continuation 
of the Gympie Beds.”  #

“  The strata dip to E.N.E. at an average of about 20°. [ See Section A B , PI. 54,
55.] Beneath the thick mass of shales which lie away to the east we have, as 
on Gympie, the bed of impure limestone, here about 150 feet thick. Immediately 
below this is the bed of coarse pebbly conglomerate, with some thin beds of sand
stone. Below this again can be seen the outcrops of shales with beds of laminated 
sandstone—the equivalent of the ‘ Upper or Phoenix Slates’ ; then, at some distance 
below this, is the greenish and highly fossiliferous sandstone, identical with and contain
ing the same species of fossils as the bed which, on Gympie, is traced from W hite’s 
Gully to near the Lucknow. A few feet beneath this is the ‘ Eirst Bed of Slate’— a bed 
of black graphitic shale about 20 feet thick. The Hibernian and Homeward Bound 
Reefs were worked in this bed, and rich but patchy deposits of gold were obtained. 
About 150 feet below this is the ‘ Second Bed of Slate,’ about 15 feet thick, wdiich has 
been worked in the Bristol and London Claims. Between these two beds are altered 
greenish greywackes, one of which is an altered volcanic ash. It is made up of a number 
of angular particles in a 6ne matrix. There is also a peculiar grit or fine conglomerate, 
made up almost entirely of rounded and flattened particles of about the size of peas. 
Below the Second Bed of Slate is a hard crystalline ‘ greenstone’ of a similar character, 
and occupying the same position as on Gym pie; then below are altered greenish 
chloritic rocks, with an amygdaloidal volcanic rock (amygdaloidal diabase). At a depth 
of 530 feet below the Second Bed is the fine laminated greenish-grey greywacke, with 
which is associated the black shale known as the ‘ Third Bed of Slate,’ precisely similar 
to that met with in the l^llen Harkins, &c. Good gold was got in the Chatsworth Reef 
in this bed close to the surface, and the London shaft was in it from 631 feet to near the 
bottom (736 feet), when they passed into green chloritic rocks again. On comparing 
this section with that from the Railway Station to Channon-street Bridge, their close 
agreement will be noticed; The Two-Mile can without hesitation be pronounced an 
actual continuation of the Gympie auriferous belt.

“ The Two-Mile is situated some distance further away to the west than it would 
have been had the Gympie Beds continued without any disturbance. The large fault, 
however, which occurs between the two places has brought about, on a still larger scale, 
a repetition of what has taken place between the Smithfield and Phoenix Claims. The 
fault shifts the outcrop of the limestone and other rocks to the west for a distance of 
nearly 70 chains, which, allowing for a dip of about 1 in 3 to the east, gives a downthrow 
to the north of about 1,200 feet.

“  The gold in the reefs at the Two-Mile is in rich patches, and not so continuous 
as on Gympie. This may be owing to the country, which is reported to be much *

* Mr. Rands uses the term “  Gympie Beds ” in the restricted sense of the auriferous strata of the 
Central District, Gympie,
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broken or disturbed by small faults. Rich gold was obtained from the London, 
Bristol, German, Homeward Bound, Hibernia, and Chatsworth Reefs in the ‘ First and 
Second Beds of Slate.’

“  The outcrop of the beds underlying the limestone seems gradually to disappear 
to the north; thus the outcrop of the ‘ Third Bed of Slate ’ is at a much less distance 
west of that of the limestone at the Chatsworth than at the London, while beyond the 
Chatsworth I have been unable to trace the beds at all. Their absence might be due 
either to the thinning-out of the beds towards the north, or to a ‘ strike-fault,’ the 
downthrow o f which increases towards the north, the effect of which would be the 
sinking of the intermediate strata below the surface. The thickness of the strata is so 
great that it is scarcely possible they would have thinned out to nothing in so short a 
distance, and I  think, therefore, that the latter explanation is the more probable.

“  About five miles north-west of Gympie, in the old Timber Reserve, deposits of 
stibnite (sulphide of antimony) have lately been discovered in the limestone. Specimens 
of the fossil Protoretepora occur with its fine markings beautifully picked out in 
stibnite. Martinia glabra * and Productus brachythcerus f  are also very numerous.

“  The country for some miles, both east and west of the auriferous rock of 
Gympie, consists chiefly of laminated grey shales, with interbedded fine-grained sand
stones. These shales are bounded on the west by hardened silicated or jasperised 
sandstones, beyond which, again, are the granite and serpentine ranges of Kilkivan and 
the Black Snake. On the north and east they are bounded by the coal-bearing beds of 
the Tiaro district. The general dip of the shales is east or north-cast. In places 
they dip to the south. At Tamaree there is a bed of white crystalline limestone, from 
which I obtained a few fossils, among which were Aviculopeeten, Spirifera, and 
crinoid stems. The limestone is being quarried and burnt for use in the Tengarie 
Sugar Refinery.

“  In several places the shales are covered with a coarse sandstone or freestone 
belonging to the Desert Sandstone formation. The shales are intersected here and 
there by dykes and sheets of diorite and sheets of porphyry.

“  Reefs have been worked in several places in the outside shales, but, so far, 
without much success; some of the crushings have been good, but the cost of carting 
the quartz in to Gympie has been a great handicap.”

I have quoted from Mr. Rands’ Report at great length, with the object of 
recording data for the future comparison of strata of like age in other districts.

The following is Mr. Etheridge’ s list of the fossils which have been obtained 
from the type district of Gympie itse lf:—

Cordaites australis, McCoy ?
Stenopora gimpiensis, Eth. fil.
Fenestella fossula, Lonsd. •

„  sp. ind.
Polypora? Smitkii, Eth. fil.
Protoretepora ampla, Lonsd.
PTiombopora ? laxa, Eth.
Spirifera vespertilio, G. B. Sby.

„  trigonalis, var. acuta, Eth.
„  dubia, Eth.
„  StoJcesii, Konig.
„  StrzelecJcii, De Kon. *

* Not included in my Colleague’s list.
t  Not included in my Colleague’s Gympie list, but included in his lists of fossils from Encrinite 

Creek, Fenestella Hill, Stan well, Kariboe Creek, and Yarrol =  Gympie Beds.
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Martinia (.Martinopsis ?) subradiata, G. B. Sby.
Strophomena rhomboidalis, var. analog a, Phill.
Productus cora, D ’Orb.
Aviculopecten limceformis, Morris ?

„  ? imbricatus, Eth.
„  multiradiatus, Eth.

Mytilops ? sp. ind., PI. 14, f. 20.
Astartella ? rhomboidea, Eth. fil.
Cypricardella Jachii, Eth. fil.
Conocardmm auslrale, McCoy.
Chcenomya Etheridgei, De Kon. ?
Edmondia ? obovata, Eth. fil.
Sanguinolites concentricus, Eth.
Pleurotomaria carinata, J. De C. Sby. ?
Conularia tenuistriata, McCoy.

„  sp. ind.
OrthoceraSy sp.
OoniatiteSy sp. ind.

Mr. Bands further mentions having discovered in the Upper Limestone bed in 
the North Smithfield Shaft “ a specimen of an ‘ Ichthyodorulite’ or fin-spine of a fish, 
belonging probably to the genus Ctenacanthus of the order Placoidei (Agassiz), sub
order Cestraphori ” . . . . and adds, “  I have since found another specimen of the
above in shales in the Deep Creek.”

MINES IN CONNECTION W ITH THE GYMPIE FORMATION IN THE TYPE
DISTRICT.

GYM PIE GOLD FIELD.
Among the goldfields of the Colony, Gympie ranks after Charters Towers and 

Mount Morgan. The field having already been described in considerable detail in this 
Chapter, it is only necessary in this place to give the following table. Exhaustive details 
will be found in Mr. Bands’ First and Second Beports # on the Field.

Y ield  of G ym pie  G old F ield .

Tear.
REEF GOLD.

Alluvial
Stone

Crushed.
Gold

therefrom.
Gold.

1867 to
1875
1876

Tons.

}
Oz. Oz.

1877 19,331 43,854
1878 22,358 40,320 1,2444
1879 26,383 36,799 1,6543
1880 22,562

30,066
39,511 3,5613

1881 65,654 2,2073
1882 44,720 50,162 150*
1883 56,980 64,818 Nil
1884 62,085 112,051 Nil
1885 84,146 86,832 2,700®
1886 103,946 88,450 150®
1887 90,673 96,940 5,2093
1888 111,962 106,885 234®
1889 108,317 115,450 140s
1890 101,831 78,044 

Total ...

322®

Total Gold. Remarks.

Oz.
544,9141 1 Deduced from figures in Keport

of Department of Mines for
36,232 1884, p. 11.
43,854
41,564 2 Includes pyrites, tailings, and
38,453 alluvial.
43,072
67,861 3 Includes pyrites, tailings, and
50,312 alluvial. (?)
64,818

112,051 4 Alluvial only. (?)
89,532
88,600 5 Pyrites, &c.

102,149
107,119 fl Pyrites, &c. (?)
115,590
78,366

1,624,487
* Brisbane: by Authority: 1891,
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NEERDIE ANTIM ONY MINE.

The history of this mine, which apparently is rich in sulphide of antimony, has 
been varied by periods of prosperity and depression according to the rise or fall in the 
price of the metal. The total amount of ore produced from 1873 to 1886 was 930 tons, 
valued at £11,769. The statistics, however, give the amount of ore raised except in 
the year 1881, when only the amount skipped is given.

Y ield of Neeedie Antimony Mine.
Year. Tons of Ore. Value.

£
1873 15 157
1874 207 2,141
1875 60 360
1876 18 216
1877 101 606
1878 27 405
1879 4 40
1880 Nil • • •
1881 163 1,965
1882 (No return) ...
1883 127 2,550
1884 198 2,969
1885 (No return) • • •
1886 110 400

Totals 1,030 £11,809

The following description of the mine is taken from a Report by Mr. Rands on 
the Tiaro District,* which may be referred to for further details.

“  The mine is situated about twelve miles west of Gunalda Railway Station, in 
the Gympie Shales, south of the Coal Measures. The lodes are in the same series of 
shales as the Exhibition, Enterprise, and Veteran Reefs— the thick masses of shales 
which overlie the auriferous beds of Gympie.

“  The Neerdie Antimony Mine has been worked, on and off, since the year 1873. 
The Neerdie Antimony Company— the original owners— worked it from 1873 to 1876 ; 
they did not make it pay. Then a man named Ahrenfeldt leased it on tribute from 
1876 to 1878, but did very little with it. In 1881 it was leased on tribute to Mr.
H. E. King, as managing director of the W ide Bay Antimony and Smelting Company. 
This company, I  am informed, did well by sending ore home direct, even at its low 
price at that time. They then put up furnaces and flues, and liquated the ore, sending 
it home as ‘ crude antimony,’ which is merely the sulphide of antimony obtained by a 
process of liquation; the portion that would not liquate was oxidised and caught in the 
flues. They did not, however, obtain so high a price for the ‘ crude antimony’ as they 
were getting for the o re ; and this, together with a lawsuit with the original company, 
as to whether the liquated sulphide was smelted antimony or not—they having to pay a 
higher tribute for smelted antimony— drove the company into liquidation in 1883. The 
mine was then idle until 1886, when it was sold on conditions to the Neerdie Antimony 
and SmeltiDg Company. It was worked by this company until the early part of this 
year. They took out a large quantity o f good ore, but the expenses of the furnaces 
and liquation, and the low price of antimony at the time, caused them also to go into 
liquidation, the mine being thrown on the hands of the original owners again.

* The Coal Measures, Neerdie Antimony Mine, and Teebar and Culgoa Copper Lodes. Brisbane: 
by Authority: 1890.
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“  So far as I  am able to gather from information supplied to me, about 1,139 
tons of ore and ‘ crude antimony’ have been sold from the mine. Of this about 250 
tons of ore, won by the original company and by Mr. Ahrenfeldt, fetched a little over 
£10 per ton. The W ide Bay Antimony and Smelting Company and the Neerdie 
Antimony and Smelting Company sold 890 tons of ore and ‘ crude antimony,’ at 
prices varying from £8  15s. per ton to £17 10s. per ton.

“  The New South Wales returns for the ten years 1872 to 1881, show that in 
that colony 1,072 tons of antimony (metal, ore, and regulus; the proportions of each 
are not given) sold for £28,616, or an average of £26 13s. 9d. per ton. A t the present 
time the price of antimony is higher than it has been for a long time. Quotations in 
the American Mining Journal are:—

26th July, 1889— Star regulus £61 to £63 per ton.
Crude antimony 31 „  33 ,,
50 per cent, ore ... 18 „  20 „

“  The ore from the mine is of a good quality and can be ‘ picked’ up to between 
50 per cent, and 60 per cent. A t the present prices it should pay to work if there 
is as good ore in the bottom level as there was in the upper ones.

“  Up to the present work has been carried on on one lode only, and on but one 
‘ shoot ’ in that lode. There has not been sufficient prospecting for fresh ‘ shoots,’ nor 
have the other lodes that are known to exist been sufficiently tried.”

J.



CHAPTER VIII.

THE GYM PIE FORMATION OUTSIDE OF THE TYPE DISTRICT,

Including Yaeeol, Mount Biggenden, Gebangle, Mount Shambock, Eidsvold, Cania, Raglan, 
Langmoen, Calliope, Kooingal, Rockhampton, Dee and Don Rivees, St. Lawbence.

Mineral Areas—viz., Xilkivan and Black Snake, Xilkivan Mercury Mines and Mount Coora 
Copper Mine, Gayndah. Gold Fields, Mount Biggenden, Gebangle and Mount Shamrock 
Gold Fields, Brovinia Gold Field, Paradise Gold Field, Raglan, Calliope, Norton, Cania 
and Xroombit Gold Fields, Rockhampton Gold Fields (excluding Mount Morgan), Tatton 
Gold Field, Gooroomjam Diggings, Warwick Gold Fields.

Sepabated from the Gympie District by the granitic ranges which extend from 
Kilkivan to the heads of Munna Creek, and the granitic mass of Boolboonda, are some 
strata from which Mr. Eands has obtained fossils which enable us to place them on the 
horizon of the Gympie Beds.* Among these strata beds of limestone and sandstone 
close to Yarrol Station have yielded Productus brachythcerus, G. Sby., P . sp. ind. (a), 
PI. 13, f. 6, and Pleurophorus Eandsi, Eth. fil., as determined by my Colleague. Mr. 
Eands also mentions the follow ing:— Penestella, Eelepora, Ceriopora, Spirifera (two 
species), Stropkomena rhomboidalis, and another species, Ehynchonella, Aviculopecten, 
Pleurotomaria, Mourlonia SlrzelecJciana, Morris, and Orthoceras.

A  galena lode, in slate country probably of the same age, has been worked about 
a mile and a-half south of Yarrol Station.

Near the Bismuth and Gold Mine o f Mount Biggenden are limestones and 
siliceous slates, the latter predominating. The limestone has been metamorphosed and 
has become crystalline. “  From the foot of the spur leading up to the mines (about 10 
chains) the rock consists entirely of siliceous slates, which dip very steeply to the north
west. Above the mine is a bed of limestone about 70 feet in thickness, and above that 
again the slates occur, together with an altered sedimentary rock containing quartz, 
felspar, hornblende, and olivine. Rocks of the same character occur on the ridge north
east of the gully and right away on to Mount Biggenden itself. The Mount Biggenden 
deposit consists of an irregular mass o f magnetite, somewhat semicircular in shape, 
bounded on the north by the slates and on the south by the limestone.” !

Limestones, conglomerates, and slates form the country-rock of the Mount 
Hastings Gold Mine, which is situated on the south side of Biggenden Creek, about 
two miles south-east of the Mount Biggenden M ine.!

Gebangle, six miles north-north-west of Mount Shamrock, is situated in a 
country-rock consisting chiefly of stratified mud-rocks and siliceous slates, having a

THE PERMO-C ARBONIFEROTJS SYSTEM—continued.

* Report by W. H. Rands on the Goldfields of Raglan, Calliope, &c. Brisbane : by Authority : 1885,
p. 10.

t  Report by W. H. Rands on Mount Biggenden Bismuth Mine, &c. Brisbane : by Authority : 1890. 
t  Loc. cit., p. 3.
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general dip of 50° to N. 15° E.# The stratified rocks of Mount Biggenden, Mount 
Hastings, and Gebangle probably belong to the Gympie Beds, although there is no 
palaeontological evidence nearer than Yarrol in support of this view.

The Mount Shamrock Gold, Silver, and Bismuth Mines, near the junction of 
Didcot and Chowey Creeks, are situated in a series of massive slates, hardened siliceous 
and felspathic sandstones, quartzites and conglomerates, traversed by igneous dykes. 
These stratified rocks have undergone sufficient metamorphism to render it difficult to 
distinguish the direction of either their dip or strike.f They probably belong to the
Gympie Beds.

Between Eidsvold Township and Lochaber Station, “ about a mile from Lochaber, 
one passes on to fine-grained sandstones, quartzites and slates, which are dipping 
20° to the S. I should refer this formation, on lithological grounds, to the Devonian, 
which covers so large an area of this district; the same beds are met with along the 
road from Mount Perry to Eidsvold, where occasional beds of limestone occur.” J The 
Lochaber rocks, as well as those between Mount Perry and Eidsvold, are now classed 
with the Gympie Beds.

The country-rock of the Cania Gold Field “  consists of alternating layers of 
sandstone, slates, and limestones. The latter are of a pisolitic structure, and are in 
parts fossiliferous. I  obtained, after a long search, a few specimens from a bed of lime
stone about 3 miles up the Three-moon Creek from the diggings. They were not,
however, in a very good state of preservation..................... In the creek just opposite to
the township, the formation is dipping 30° to E. 15° S.”  At Kariboe Creek, on Kroombit 
Diggings, west of Cania, similar strata have also yielded some fossils. The whole are 
referred to the Gympie Beds. The fossils from Cania and Kariboe Creek, as determined 
by my Colleague, are:—

Spirifera bicarimta, Eth. fil.
Martinia ? productoides, Eth. fil.
Martiniopsis ? subradiata, var. Morrisii, Eth. fil.
Athyris ambigua, J. de C. Sby.„ Randsi, Eth. fil.
Rhynchonella, sp. ind.
Or this resupinata, Martin.
Productus brachythcerus, G. Sby.

„  semireticulatus, Martin ?
Lingula mytiloides, J. Sby. ?
Modiomorpha ? Daintreei, Eth. fil.
Goniatites, sp. ind., PI. 15, figs. 14, 15.

In addition to the above Mr. Bands mentions the occurrence o f corals.
The country-rock of the Baglan Gold Field (south of the mouth of 

the Fitzroy) consists chiefly of argillaceous and siliceous slates and’ hardened 
sandstones or quartzites. These beds strike north and south, and are on the 
whole nearly vertical, although at times they have a slight dip to the west. Their 
strike is from north to south. At Mount Holly a thick bed of conglomerate 
occurs. About a mile to the east of the Beserve is a bed of blue encrinital and 
coralline limestone dipping at a high angle to the west. This limestone is full 
of encrinite remains. Another bed of limestone two miles to the east runs *

* Loc. cit.y p. 4.
t  Report by W. H. Rands on the Gold and Silver Deposits in the Neighbourhood of Mount Shamrock. 

Brisbane : by Authority : 1886.
X Report by W. H. Rands on the Eidsvold Gold Field. Brisbane : by Authority: 1887.
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almost at right angles to the Mount Holly bed. At its western extremity for two 
or three miles it is full o f encrinite stems. It is intersected by a north-westerly dyke 
of porphyry.

From a limestone on a hill near Langmorn, and about six miles to the south-west 
of the above, Mr. Hands obtained some specimens of Pelecypods. A similar limestone 
forms what are known as the Bald Hills. Several auriferous reefs and a copper lode 
occur among the slates of this neighbourhood.*

In addition to the fossils collected by Mr. Rands, the late Mr. James Smith made 
a considerable collection from the Raglan and Langmorn Limestones. Mr. Smith 
identified the limestones, without hesitation, with those of Dalma and Lily mere near 
Rockhampton, and the slates in connection with the Raglan and Langmorn Limestones 
with the slates o f the Rockhampton District. Mr. Smith obtained from a deposit of 
stalagma at Langmorn, which there, as at Dalma, represents caves from which the 
surrounding limestone has been denuded, a large bone which is as yet undetermined. I 
have no difficulty in classing the Raglan f  and Langmorn Beds with the Gympie Beds. 
They have yielded the following fossils as determined by Mr. Etheridge:— Favosites, sp. 
ind.; Cyathophyllum, sp. ind., PI. 7, fig. I ; and Myriolithes ? queenslandensis, Eth. fil.J 

A  bed of marble, probably the equivalent of some of the limestone beds at 
Langmorn and Raglan, crosses the Calliope River about a mile below Carrara Station. 
It “  forms a bar across the river in a north-north-westerly direction, and has been 
quarried and shipped in small schooners which at high tide can come up the river as far 
as this bar. This marble would be valuable for statuary purposes. At the crossing 
[of the Rockhampton and Gladstone road] is a dyke of porphyry, with small blebs of 
quartz, running parallel with the marble. This has partially decomposed into kaolin.

“  The limestone is met with every here and there on either side of Brennan’s 
Elat, on Sheep Station Hill, Ten Men’ s Gully, Gordon’s Gully, and other places [on 
the Calliope Gold Field] ; then going in the same direction, and crossing the watershed 
on either side of New Zealand Gully and on to the Boyne River at the settlement 
called Marblestone, where it occupies nearly the whole area between Raggote Creek 
and the river. A t Marblestone it is in places a greyish-white marble, which will take 
a good polish. It again occurs on the south side of the Boyne. I  was unable to detect 
any organic remains in these limestones; they have become very crystalline, and in all 
probability any fossils they mayhave contained have been destroyed during their change.”  § 
Several auriferous reefs occur in slates and schists associated with the limestones.

A t Kooingal extensive deposits o f limestone have been successfully exploited 
for fossils by the late Mr. James Smith. The fossils prove the limestones to be approxi
mately o f the age of the Gympie Beds. So far as they have been determined by my 
Colleague they are as fo llow :—

Monticulipora, sp ind., PI. 38, figs. 1, 2.
Stenopora, sp. ind., PI. 6, figs. 14,15.
Crinoid stems.
Fenestella, sp. ind.
Aviculopecten multiradiatus, Eth. * * * §

* Report by W. H. Rands on the Goldfields of Raglan, &c. Brisbane : by Authority: 1885.
+ I regret to say I cannot concur with my Colleague in the classification of the Raglan Limestone 

with the.Gym pie Beds. The fossils that I have seen from Raglan, including in a later collection made by 
Mr. Smith Cystiphyllum, remind me far more of those of the Burdekin Beds. I have never seen Favosites 
from the Gympie Beds, and certainly not Cystiphyllum; neither have I observed any trace of Myriolithes 
from Raglan. (R. E. j-unr.)

+ Occurs also in the Lilymere and Dalma Limestones, near Rockhampton (fide Smith).
§ Report by W. H. Rands on the Gold Fields of Raglan, Calliope, &c., 1885, p. 3.
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Erom the neighbourhood of Rockhampton, chiefly owing to the labours of Mr. 
C. W . de Yis and the late Mr. James Smith, we have obtained a rich collection of 
fossils, which not only enables us to place the strata of that district on the horizon of 
the Gympie Beds but also to add considerably to the Gympie list.

After collecting from the limestones at Dalma and Lilymere, Mr. Smith came 
to the conclusion that in the Rockhampton District the greater part of the fossiliferous 
beds, including the “ Annelid”  beds of Thozet’s Creek, the Trilobite beds of Crow’s 
Nest, the Encrinite and Eenestella bearing beds of Eenestella Hill, the Encrinite and 
Productus Beds o f Encrinite Creek, near Mount Morgan, and the Fenestella and Pro- 
ductus bearing beds o f Lake’s Creek and the Training W all Quarries, lie unconformably 
on what he calls the “  Central Queensland Shales,”  of which the strata seen in the 
Rockhampton quarry may be taken as the type, and of which the Lilymere and Dalma 
limestones form a part. He remarked on “  the extreme paucity of fossils in the old 
shales, their different composition, the high angles at which they lie, their uniform dip 
and strike, and their thick accumulations ; whereas the fossiliferous rocks are generally 
thin, lie at all low augles, and dip and strike in every direction.”  As has already been 
noted, Mr. Smith identified the Dalma and Lilymere Limestones with those of Raglan 
and Langmorn. In the latter district he admitted that the limestone beds are inter- 
stratified with and conformable to the “  Central Queensland Shales”  (an observation 
entirely in accord with Mr. Rands’ description of the Raglan District), so that the 
unconformability at Rockhampton, if it exists, must be a local aud unimportant one.

In the abo\e remarks it must be noted that the fossiliferous beds of Stewart’ s 
Creek, Wycarbah, Rosewood, and Stanwell (in part) are not included.

The Rockhampton District has not yet been geologically mapped, and I  have only 
Mr. Smith’s notes and a few hasty traverses of my own to refer to.

An immense series of limestone beds is developed on both sides of the Eitzroy 
River, from Rockhampton to near Yaamba. The limestone beds crop out over a tract 
o f country about ten miles in width, as measured across the strike, which is almost 
always to the north-west. On the south-western side are the limestones of Mount 
Siluria, west of the Lower Gracemere Lagoon, and Lion Creek. These limestones, so 
far as I  know, have yielded no fossils. A  peculiar structure brought out by the 
weathering of the Mount Siluria Limestone, and supposed at one time to point to a 
coralline origin, proved on microscopic examination to be merely oolitic or concretionary. 
Some hard, greenish, fine-grained siliceous and calcareous sandstones, associated with 
the limestone, yield, however, abundant encrinite stems. This limestone and the 
associated strata dip at high angles to the south-west. Limestones in the same line of 
strike are seen crossing Limestone Creek, which falls into the right bank of the Eitzroy, 
from three to four miles above its junction with Black Gin Creek. Limestone beds are 
also seen striking to the north-west from the south end of Lilymere Lagoon. The 
strike of these beds, if produced to the south-east, would pass through the Murray 
Lagoon, about a mile north-east of which is the Rockhampton Quarry, in beds 
of hardened sandstones and shales, dipping to N.E. at 70°. These strata have 
yielded some undistinguishable plant-impressions. Between the quarry and Murray 
Lagoon are the comparatively soft grey sandstones and shales which form the gentle 
elevation known as the Athelstane Range. The “  Rocks” above the Suspension Bridge 
consist of hardened or jasperised slates, &c., which dip N .N .W . at 30°. On the left 
bank of the Eitzroy from nearly opposite the mouth of Lion Creek, limestone beds are 
traceable almost continuously north-westward for at least a mile or two north of 
the Long Island in the Fitzroy. Intercalated with the limestones near Ramsay’s 
Creek, Belmore Creek, and the Long Island, are hardened slaty rocks and hardened
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fine-grained quartzose greywackes. On the left bank of the river, opposite the north 
end of the Long Island, the strata dip at 45° to N.E., while opposite the south end of 
the Island they dip at 70° to S.W . In the whole of the region above described the 
frequent reversals of dip probably bring about frequent repetitions, at the surface, of 
the various limestone and other beds.

In wrhat is no doubt a prolongation of the Dalma Limestones, near Mount Etna, 
about four miles east of Taamba, are the famous Olsen’s and Johansen’s Caves, which 
are alluded to in another place. The Dalma Limestone contains masses of stalagma, 
with vertebrate remains, attesting the former existence of caverns in the limestone.

East of the Fitzroy, the low hills at the foot of Berserker Range show sand
stones and shales dipping to the south-west; so that there is probably a synclinal trough 
between these hills and the Rockhampton quarry. In Thozet’ s Creek, which falls into 
the left bank of the Eitzroy, below the reserve for pasturage, hard flinty fine-grained 
siliceous sandstone dips at an angle of 30° to W . This sandstone is a mass of infilled 
tubes, believed by many to be made by Annelids.* Eragments of a similar rock are 
found lying loose on the Athelstane Range, on the ridges at Gracemere, and at Kabra. 
I  should be inclined to think that the “  Annelid Bed ”  dips beneath the limestone seen 
on Limestone Creek to the north-west, although Mr. Smith regarded it as lying uncon- 
formably on the latter.

In Lake’ s Creek and the “  Training W all Quarries,”  on the left bank of the 
Eitzroy below the mouth of Lake’s Creek, are fine-grained dark-greenish sandstones 
full of Fenestella, Protoretepora, Brachiopods, &c., probably slightly below the horizon 
o f the Thozet’ s Creek Beds. The quarries have recently yielded to the late Mr. James 
Smith specimens of Lepidodendron, probably L. australe, and Calamites, sp. ind. In the 
Cawarral District the strata graduate from serpentinous slates and schists to serpentine 
(auriferous). The originally sedimentary origin o f the Cawarral Serpentine, however 
metamorphosed, is evidenced by the occurrence of. a specimen, collected by Mr. Smith, 
and nowin the Geological Survey Collection, containing the impression of a small fossil, 
which my Colleague says “ may be either a perforate Spirifera or Athyris.”

Grits and slates are seen in the Berserker Ranges, and on the road from Rock
hampton to Cawarral. These beds may be beneath the horizon of the Lake’s Creek Beds.

A t Taranganba, south of Teppoon, is a considerable mass of flaggy quartzite beds, 
striking for the most part north and south, and on the whole vertical, although some
times contorted. The quartzites invariably contain a good deal of fine pyrites, in which 
traces of gold are obtainable. The quartzites are traversed by many leaders, reefs, and 
lodes, which are in some degree auriferous. They are also intersected by dykes of 
acidic felstone.f

North Keppel Island, in Keppel Bay, opposite Yeppoon, is composed o f slates 
and greywackes dipping at high angles to the north-west, and intersected by dolerite 
dykes.

South-west of Rockhampton, Stony Creek, near Stanwell, brings down boulders 
of pale-green fine-grained hardened siliceous sandstone, rich in the remains of Trilobites, 
Encrinites, and Brachiopods. The strata from which these boulders have been derived 
are seen in situ at Crow’s Nest, near Mount Morgau.

Neerkol Creek, near Stanwell, has also yielded to Mr. Smith a large collection of 
fossils of the genera Spirifera, Productus, Strophomem, Orthis, Aviculopecten, and 
Fenestella.

* See my Colleague’s remarks in the Monograph of the Silurian Fossils of Girvan, Fasc. 3, p. 304. 
Mr. Etheridge doubts the Annelid origin of the Thozet’s Creek burrows.

+ See Report by R. L. Jack on Taranganba Gold Mine. Brisbane : by Authority: 1889.
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On the opposite side of the range (which is capped by Desert Sandstone), similar 
strata at Fenestella Hill and Encrinite Creek, near Mount Morgan, on the Dee Fall, 
have yielded to Mr. Smith a profusion of similar fossils.

The locality of the Don Fiver from which the Rev. W . B. Clarke obtained the 
fossils described in 1872 by Mr. R. Etheridge, F.R.S.,* is somewhat doubtful, but as the 
Don River near Bowen cannot possibly be the locality in question, it is probable that 
the Don River referred to is that which falls into the Dee in Lat. 24° S.

Mr. De Vis’ fossils from the “ Rockhampton D istrict”  are said by Mr. De Vis 
to come “  from the Agricultural Reserve— from the Fitzroy at Laurel Bank, about ten 
miles from Rockhampton, westwards to the Nine-mile Lagoon; thence to the Corpora
tion Quarry, Athelstane Range, and to the northern outcrop (at foot of Berserker’ s) o f 
the synclinal beneath the township and bed of river.”  The district thus described is 
probably altogether fairly within the Rockhampton Beds, as the term is used by us.

The following are lists of the fossils from the various localities in the Rock
hampton District, as determined by my Colleague. They sufficiently justify our 
uniting the Rockhampton Beds with the Gympie Formation.

(1) Lilymebe Limestone.
M yrioliikes? queenslandensis, Eth. fil. 
Retzia ? lilymerensis, Eth. fil.

Mourlonia Strzelechiana, Mor.

(2) Lake’s Cbeek and Training W all Quarries.
Catamites, sp. ind.
Lepidodendron australe, McCoy ? 
Fenestella fossula, Lonsd. 
Martinia ? productoides, Eth. fil.

Productus cora, D ’Orb.„ subquadratus, Mor.
Goniatites planorbiformis, Eth. fil.„ sp. ind., PI. 15, figs. 14, 15.

(3)
Fenestella fossula, Lonsd. 
Polypora ? Smithii, Eth. fil.

Blackfellow’s D iggings.
Protoretepora ampla, Lonsd.

(4) Stony Creek (Stanwell) and Crow’s N est.
Poteriocrinus ? Smithii, Eth. fil.
Arms of crinoid, P ls 7, fig. 7.

„  PI. 7, fig. 8.
Crinoid stems.
Granatocrinus ? Wachsmuthii, Eth. fil. 
Phillipsia Woodwardi, Eth. fil.„ ? sp. ind.
Griffithides seminifera, Phill. 
Rhombopora? laxa, Eth.
Spirifera vespertilio, G. B. Sby.

„  trigonalis, var. crassa, De Kon.„ bicarinata, Eth. fil.
Martinia ? productoides, Kth. fil.
Athyris Roysii, Leveille.
Rhynchonellapleurodon, Phill.
Orthis resupinata, Martin.

Orthis australis, McCoy.
Productus cora, D ’ Orb.„ brachythcerus, G. Sby.

„  undatus, Defrance.„ semireticulatus, Martin ?„ sp. ind. (J), PI. 12, fig. 15.„ sp. ind. (J ), PI. 13, fig. 4.
Chonetes cracowensis, Eth.„ sp. ind. (a), PI. 13, fig. 10 ; PI. 

37, figs. 21, 22.,, sp. ind. (5), PI. 13, figs. 7, 8, 13. 
Aviculopecten Laurenti, Eth. fil. 
Loxonema, sp.
Euomphalus, sp.
Platyschisma oculus, J. de C. Sby. 
Bellerophon sfanvellensis, Eth. fil.

* Quart. Journ. Geol. Soc. Lond., xxviii., p. 333 et seq.
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Poteriocrinus crass us, Miller ?
(5) Encrinite Creek.

| Product us brachythcerus, G. Sby.

Poteriocrinus crassus, Miller ? 
Fenestella internata, Lonsd.

(6) Fenestella H ill.
Polypora ? Smithii, Eth. fil. 
Productus brachythcerus, G. Sby.

Crinoid stems.
Orthis resupinata, Martin.

(7) A thelstane Range.

Chonetes cracowensis, Eth.„ sp. ind. (b), PI. 13, figs. 7, 8,13.

(8 )  D on  R i y e b .*

Phillipsia dubia, Eth. Naticopsis ? harp ccfor mis, Eth.
Spirifera, sp. ind. (a), PI. 9, fig. 12. Murchisonia carinata, Eth.
Productus longispinus, J. Sby. ?

(9) “ Rockhampton

Lasiocladia ? Hindei, Eth. fil.
Cladochonus tenuicollis, McCoy.
Zaphrentisprofunda, Eth. fil.
Actinocrinus, sp. ind., PI. 7, fig. 9.
Cup of crinoid, PI. 44, fig. 7.
Impressions of crinoid calix, PI. 44, fig. 8. 
Mesoblastus ? australis, Eth. fil. 
Triccelocrinus ? Carpenteri, Eth. fil. 
Archceocidaris, sp.
Griffithides seminifera, Phill.
Glauconome, sp. ind., PI. 44, fig. 11. 
Dielasma sacculus, var. hastata, J. de C. 

Sow.„ ? sp. ind., PI. 40, figs. 1, 2.
Spirifera, sp. ind, (a.), PI. 9, fig. 12.„ trigonalis, Martin.„ pinguis, J. Sby.
Meticularia lineata, Martin ?
Orthis australis, McCoy.
Strophomena rhomboidalis, var. analoga, 

Phill.

D istrict” (De Vis).
Productus, sp. ind. (d.), PI. 40, fig. 4. 
Aviculopecten Laurenti, Eth. fil. 
Pterinopecten Devisii, Eth. fil. 
Mytilops ? corrugata, Eth. fil. 
Parallelodon costellata, McCoy. 
Nucula, sp. ind., PI. 40, fig. 10. 
Platyschisma rotundata, Eth.
Yvania Konincki, Eth. fil.
Luciella? Grayce, Eth. fil. 
Murchisonia, sp. a.

„  sp. b.„ sp. c.
Bucania textilis, De Kon.
Porcellia Pearsi, Eth. fil.
Nautilus, sp.

„  ? ammonitiformis, Eth. fil.
Orthoceras, sp.
Gyroceras dubius, Eth. fil.
Goniatites planorbiformis, Eth. fil. 
Deltodus ? australis, Eth. fil.

The Rockhampton District as a whole has afforded the following fossils :—
Oalamites, sp. ind.
Lepidodendron australe, McCoy ? 
Lasiocladia ? ILindei, Eth. fil. 
Cladochonus tenuicollis, McCoy. 
Zaphrentis profunda, Eth. fil. 
Actinocrinus, sp. ind., PI. 7, fig. 9. 
Cup o f crinoid, PI. 44, fig. 7.

Arms of crinoid, PI. 7, fig. 7.
„  „  PI. 7, fig. 8.

Stems of crinoid.
Impressions of crinoid calix, PI. 44, fig. 8. 
Poteriocrinus? Smithii, Eth. fil.„ crassus, Miller ?
Mesoblastus ? australis, Eth. fil.

* See remarks on p. 92.
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R o c k h a m p t o n  D is t r ic t  F ossils— continued.
Productus semireticulatus, Martin ? 

„  longispinus, J. Sby.
Granatocrinus ? Wachsmuthii, Eth. fil.
Tricoelocrinus ? Garpenteri, Eth. fil.
Archceocidaris, sp.
Phillipsia dubia, Eth.

„  Woodwardi, Eth. fil.
„  ? sp. ind.

Griffithides seminifera, Phill.
Fenestella fossula, Lonsd.

„  internata, Lonsd.
„  sp. ind.

Polypora ? Smithii, Eth. fil.
Protoretepora arnpla, Lonsd.
Glauconome, sp. ind., PI. 41, fig. 11.
Rhombopora ? laxa, Eth.
Myriolithes ? queenslandensis, Eth. fil.
Dielasma sacculus, var. hastata, J. de C.

Sby.
Dielasma? sp. ind., PI. 40, figs. 1, 2.
Spirifera, sp. ind. (a.), PI. 9, fig. 12.

„  vespertilio, G. B. Sby.
„  trigonalis, Martin.
„  trigonalis, var. crassa, De Kon.
„  pinguis, J. Sby.
„  bicarinata, Eth. fil.

Reticularia lineata, Martin ?
Martinia ? productoides, Eth. fil.
Retzia ? lilymerensis, Eth. fil.
Athyris Roysii, Leveille.
Rhynchonella pleurodon, Phill.
Orthis resupinata, Martin.

„  australis, McCoy.
Strophomena rhomboidalis, var. analoqa, 

Phill.
Productus cora, D ’Orb.

„  brachythcerus, G% Sby.
„  subquadratus, Morris.
„  undatus, Defrance.

„  sp. ind. (b.), PI. 12, fig. 15.
„  sp. ind. (c.), PL 13, fig. 4.
„  sp. ind. (d.), PI. 40, fig. 4.

Chonetes cracowensis, Eth.
„  sp. ind. (a.), PI. 13, fig. 10; 

PI. 37, figs. 21, 22.
„  sp. ind. (b.), PI. 13, figs. 7, 8,13. 

Aviculopecten Laurenti, Eth. fil. 
Pterinopecten Devisii, Eth. fil.
Mytilops ? corrugata, Eth. fil. 
Parallelodon costellata, McCoy.
Nucula, sp. ind., PI. 40, fig. 10.
Naticopsis ? harpceformis, Eth.
Loxonema, sp.
Euomphalus, sp.
Platyschisma oculus, J. de C. Sby.

„  rotundata, Eth.
Mourlonia Strzeleckiana, Mor.
Yvania Konincki, Eth. fil.
Luciella ? Grayce, Eth. fil.
Murchisonia carinata, Eth.

„  sp. a.
„  sp. b.
„  sp. c.

Bellerophon stanvellensis, Eth. fil. 
Bucania textilis, De Kon.
Porcellia Pearsi, Eth. fil.
Nautilus, sp.

„  ? ammonitiformis, Eth. fil.
Orthoceras, sp.
Gyroceras dubius, Eth. fil.
Goniatites planorbiformis, Eth. fil.

„  sp. ind., PI. 15, figs. 14,15. 
Deltodus ? australis, Eth. fil.

O f the above, Fenestella fossula, Polypora ? Smithii, Protoretepora ampla, 
Rhombopora ? laxa, Spirifera vespertilio, Spirifera trigonalis, Strophomena rhomboid
alis, var. analoga, Productus cora, and Orthoceras, sp., are common to the Gympie 
Beds of the type district. Spirifera bicarinata, Martinia ? productoides, Orthis 
resupinata, Productus brachythcerus, P . semireticulatus, and Goniatites, sp. ind. (PI. 
15, figs. 14, 15), are common to the Cania Beds. Productus brachythcerus and Mour
lonia Strzeleckiana are common to the Yarrol Beds. Myriolithes ? queenslandensis 
is common to the Langmorn Beds. Productus subquadratus is common to the Tatton 
Beds.

A  scrubby hilltop, three miles south-west of the Tatton Gold Field Township 
(west of the mouth of the Styx River), is capped by a bed of grey limestone which dips
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S.S.E. at 45°, but owing to tbe thickness of the scrub and other difficulties the relation 
of the limestone to other rocks in the neighbourhood is not ascertainable. This 
limestone has yielded a large number of fossils in good preservation, amongst which 
my Colleague has recognised:—

Spirifera lata, M cCoy.
„  StoJcesii (common to G-ympie).

Martinia Darwinii.
Productus subquadratus (common to Rockhampton Beds).

„  sp. ind. ( / . ) ,  PI. 44, fig. 13.
Aviculopecten limceformis (? common to G-ympie Beds).
Eurydesma, sp. ind.

Between Tatton and St. Lawrence, in ascending the coast range from Waverley 
Station to Killarney by the old road from St. Lawrence to Peak Downs, a great thick
ness of coarse green conglomerate is exposed. The sandy matrix and the boulders are 
of similar material— namely, felsite and porphyrite— so that the conglomerate does not 
weather in the customary manner of conglomerates. The exposed surfaces, on the 
contrary, show the pebbles shorn off down to the same level as the matrix, so that it is 
only on a fresh fracture that the true character of the rock can be seen. In this respect 
the conglomerate resembles the Gympie conglomerate. It probably belongs to the same 
formation as the Yatton Limestone.

Mr. Smith found his “  Central Queensland Shales”  (Rockhampton Beds) 
unconformably overlaid by the strata of the Styx River Coal Field (Burrum Beds) on 
Barrack Creek, a tributary of the Styx. Between the Styx Coal Field and the Bald Hills 
he observed among the Central Queensland Shales a thick bed of encrinital limestone, 
striking north-north-west, and very probably a continuation of the Dalma and Rock
hampton Limestones.

I have little hesitation in mapping the greater part of the district lying between 
the Burrum Coal Field on the east, and the Dawson River Coal Field on the west, from 
Gayndah on the south to Broadsound on the north, as of the age of the Gympie Beds. 
This area, it may be mentioned, was mapped as Devonian in the Geological Map of 
Queensland issued in 1886. In some districts within this large area the Gympie Beds 
are overlaid by Basalt, Desert Sandstone, the Burrum Beds, and by the Middle and 
perhaps the Upper Series of the Bowen River Coal Field, while on the other hand 
granite and other plutonic and intrusive rocks and masses of serpentine occupy portions 
of the area.

The late Mr. Daintree observed, at Mount W yatt Diggings, certain slates and 
shales containing Ohonetes sarcinulata, an Or this allied to O. rustica, Beceptaculites, and 
Leptcsna, as determined by Sir F. McCoy. These rocks were unconformably over
laid by beds, probably of the “  Stan”  Series, containing Lepidodendron. On the strength 
of the fossils the strata first alluded to were assumed to be of Upper Silurian age. The 
assumption was based on a single distinctly specifically determined Brachiopod, Ohonetes 
sarcinulata, now known to range upward into Devonian times, an Orthis, which might be 
allied to an Upper Silurian species, without being itself of that age— the genus ranging 
all through the Silurian, Devonian, and Carboniferous— a Beceptaculites* and a Leptcena 
(Silurian and Devonian) not specifically determined. I  have not been able to identify 
the locality referred to by Mr. Daintree, but as I  observed both the Star Beds and the 
Gympie Beds in the neighbourhood, I  think it probable that the Ohonetes, &c., beds 
belong to the latter.

* Every effort has been made, both in London and Brisbane, to trace this fossil but without success.
(R.E. junr.)
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Treating the Gt-ympie Beds from Lat. 21° southward as a whole, and including all 
the fossiliferous rocks of the Rockhampton District, Kooingal, Cania, Tatton, Tarrol, 
Raglan, and Langmorn, we have a very extensive list of fossils. By reference to 
the lists given on pages 43 and 92-94, several points of interest may be noted.

It will be seen, in the first place, that there is a very decided hiatus between the life 
of the Gympie Formation and that of the Devonian, not a single species being common 
to the two formations, and only three genera of Actinozoa, viz., Favosites, Pachypora, 
and Cyathophyllum, and two of Brachiopoda, viz., Spirifera and Rhynchonella.

Turning to the other members of the Permo-Carboniferous System, we find that 
all the genera of Plants, viz., Galamites, Lepidodendron, and Cordaites, known in the 
Gympie Formation, are also present in the Star Formation. Among Crinoids, Actino- 
crinus, and among Crustaceans, Phillipsia, are common to both. Among Polyzoa, 
Fenestella is present in both. Lastly, the two formations have no less than nine genera 
of Mollusca in common— viz., Spirifera, Reticularia, Retzia, Rhynchonella, Orthis, 
Strophomena, Ghonetes, Naticopsis, and Porcellia. None of the genera of plants found in 
the Gympie Formation are met with either in the Middle or Upper Bowen Formations. 
Of Actinozoa, Stenopora is the only genus common to the Gympie and Middle Bowen. 
O f Polyzoa, Fenestella and Protoretepora are genera common to the Gympie and 
Middle Bowen. Of Mollusca, fourteen genera are common to the Gympie and Middle 
Bowen— viz., Dielasma, Spirifera, Martiniopsis, Productus, Ghonetes, Aviculopecten, 
Modiomorpha, Astartella, Ghcenomya, Mourlonia, Rellerophon, Porcellia, Orthoceras, and 
Goniatites. Productus and Goniatites are genera common to the Gympie and Upper 
Bowen.

No less than ninety-five species are peculiar to the Gympie Beds. Twelve are 
common to the Star Beds, seventeen to the Middle Series of the Bowen River Coal Field, 
and two to the Upper Series. It would appear from this that the Gympie Beds have 
most in common with the Middle Bowen River Beds, and nearly as much with the Star 
Beds. It must be recollected, however, that the Bowen River Beds and the Star Beds, 
especially the latter, have as yet been but imperfectly collected from.

It will be remembered that Lepidodendron has never yet been traced upward into 
the Bowen River Beds, although it is a characteristic plant of the Star Beds. It has, 
however, been found in the Gympie Beds in the Training "Wall Quarries at Rockhamp
ton, and naturally forms a strong link connecting the Star and Gympie Beds. The 
abundance (in individuals) of Encrinites and Trilobites is another point which the 
Gympie and Star Beds have in common. Several species of Spirifera, Rhynchonella, 
Orthis, Strophomena, and Ghonetes, and some of Gasteropoda, are also common to the 
Star and Gympie Beds.

On the other hand, Fenestella is very abundant both in the Gympie Beds and 
the Middle Bowen River Beds. Three species of Spirifera, one of Reticularia, one of 
Martinia, one of Orthis, one of Strophomena, three of Productus, one of Ghonetes, one 
of Aviculopecten, one of Ghcenomya, one of Platyschisma, one of Rellerophon, one of 
Porcellia, and one of Orthoceras are common to the Gympie and Middle Bowen Beds.

In the face of the greater number of species common to the Gympie and Middle 
Bowen Beds than are common to the Gympie and Star Beds, it is not without some 
misgivings that I come to the conclusion that the Gympie Beds come nearer to the Star 
than to the Middle Bowen Beds. I  was indeed till recently inclined to favour the idea 
that the auriferous Gympie Beds were only the coal-bearing Middle Bowen Beds some
what metamorphosed, and the presence of beds of graphite among the Gympie rocks 
lent colour to this view. But now, on the completion of my Colleague’s work, it strikes 
me forcibly that if the two series were identical there could not be such a large number
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of species in the one which are not represented in the other. The Gympie Beds 
contain ninety-five species peculiar to themselves, and the Middle Bowen Series 
thirty-four species peculiar to itself. I  am quite open to conviction should future 
evidence turn up to prove the identity of the Gympie Beds either with the Star 
or Middle Bowen Beds ; but in the meantime I  think it safer to keep the Gympie 
Beds apart and to assign to them a position beneath the Star Beds, for the reasons 
already stated.

I  am not able to identify the Gympie Formation with anything in New South 
Wales or Victoria, unless mere lithological resemblance can be taken as a guide; but, 
considering how near to the southern border of Queensland the Gympie Formation has 
been traced, it is more than likely that some of the New South Wales sedimentary rocks, 
at present doubtfully referred to Silurian and Devonian, may yet prove to be on the 
Gympie horizon.*

The Star Beds have undergone, so far as I  have observed, no very great degree 
of metamorphism. Portions of them, such as the Drummond Beds, may be said to have 
undergone no metamorphism at all. The Gympie Beds, on the other hand, are at least 
in places considerably metamorphosed.

The Lower Series of the Bowen Fiver Coal Field, which is believed to be newer 
than the Gympie Beds, has suffered in the Mackay District a very considerable amount 
o f metamorphism.

MINES IN CONNECTION W ITH  THE GYMPIE FORMATION OUTSIDE OF
THE TYPE DISTRICT.

K IL K IY A N  AND BLACK SNAKE.

“  Most of the work at Kilkivan has been the driving o f tunnels in a sheet of 
white porphyry, which occurs in the face of a range running north and south. The 
porphyry varies greatly in thickness. There are no defined reefs at all in the porphyry, 
but only minute veins of quartz with oxides of iron and manganese. Where the man
ganese dioxide occurs the veins are the richest in gold. In some parts of the porphyry 
these veins are very numerous, and the veins are very patchy. Where these patches 
occur, however, the whole of the mass will pay to crush. No large quantity of stone 
can be obtained. Two men who have been working in the Long Tunnel P.C., which 
is considered the best claim in the porphyry, after six months’ work, have just had a 
crushing of 8£ tons for 24 oz. of smelted gold. The cost of carting and crushing alone 
was £3  per ton.

“ The country around Kilkivan consists entirely of metamorphic rocks, such 
as serpentine, hornblendic and micaceous schists. All the reefs found in this 
district occur in these rocks. From the Rise and Shine Reef very good specimens 
o f gold in the quartz were obtained in the upper part. Lower down the stone 
changes to a mundic consisting greatly of zinc-blende with some iron pyrites and a 
little galena.

“ The country between Kilkivan and the Black Snake and Mount Coora is 
entirely of schists— chiefly hornblendic— and mica-schists, which have a steep inclina
tion to the north-west.

“ The gold-bearing reefs of the Black Snake district occur in a micaceous 
porphyrite. This rock consists of a felsitic base with porphyritic crystals of oligoclase

* I suspect that the Gympie Beds will prove to be identical with the New South Wales strata termed 
by me “ Carboniferous”—formerly known as “ Lower Carboniferous”—so largely represented in the Port 
Stephens District. Possibly the Star Beds will also be identical. (R.E. junr.)

a



98

felspar and mica) some pyrites, and here and there viridite and chlorite from the 
decomposition of some of the original constituents of the rock. This rock occupies 
a small area of about 3 square miles. The reefs generally have a north-west 
bearing and are perpendicular, or have a slight underlie to the east or south
east. The ores from these reefs are complex; in the Mariner’ s Reef, for instance, 
at a small depth the ore consists of iron, copper, arsenical pyrites, silver-lead ore 
(galena), and a small amount of sulphide of antimony. The gold in this ore was equal 
to a little over 1 oz. per ton, the silver to about 25 oz. per ton. Copper, as carbonate 
or sulphide, is met with, sometimes sufficiently rich to smelt; 50 tons from the 
Rose, Shamrock, and Thistle Reef were sold to the Mount Coora Copper Mining 
Company.

“  Outside this area of porphyrite, northward towards Mount Coora, are altered 
rocks consisting of serpentine and of an altered volcanic rock, probably an altered 
dolerite. The whole area was most probably of the same volcanic rocks, parts of which 
have undergone a greater change. It is in these rocks that the Mount Coora and 
Mount Clara copper lodes occur.

“  The Black Snake is now almost entirely deserted. This state of affairs 
is due, in my opinion, not so much to the poverty of the reefs, as to the fact that 
the land, having become private property, is closed to general enterprise. This 
field has, moreover, got a bad name owing to the investment of a large amount o f 
capital in erecting furnaces and extravagant crushing plants instead of in the mines 
themselves.”  #

In his “ Report on the Greology and Mineral Resources of the Districts of Kilkivan 
and the Black Snake,”  + Mr. Rands describes the Rise and Shine (which has given 
2,760 oz. of gold from 1,336 tons of stone), Morning Star, Welcome, Perseverance, and 
New Tear’s Reefs at Kilkivan, and the Rose, Shamrock, and Thistle, Tableland, New 
Zealand, Black Snake, Homeward Bound, Mariner’ s, and Victoria Reefs at Black Snake. 
Of the Black Snake Reefs, Mr. Rands observes: “  Judging from specimens of ore I  saw, 
and also from assays of samples, there can be no doubt as to the high value of the ores 
in this district, and as the reefs generally are of a good average width, some of them, at 
any rate, should pay well to work. The ore would require special and expensive treat
ment to extract the gold and other metals of commercial value, and it would probably be 
found advisable to merely concentrate them on the field and send them elsewhere for 
treatment.”

Important copper lodes occur in the Black Snake District at Mount Coora and 
Mount Clara and other localities, but are not now worked

K IL K IV A N  M ERCURY MINES AND MOUNT COORA COBALT MINE.
Mr. Rands reported as follows on the Queensland and W olf Cinnabar Lodes at 

the end of 1886:—
“  The matrix of the lodes consists of quartz and calcite. Both lodes are looking 

well, showing cinnabar all through the stone.
“  At the Queensland Lode the shaft is down 42 feet. The lode runs north and 

south. At the bottom of the shaft the lode is divided into two parts by a ‘ horse’ of 
mullock. On the eastern or foot wall is a small vein of quartz which is very rich in ore ; 
next to this is about 8 inches of quartz and calcite with ore throughout it, while on 
the hanging-wall is another mass of vein-stuff containing cinnabar. A  little to the *

* VV. H. Rands, in Report of Department of Mines for 1885,
+ Brisbane : by Authority : 1886,
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north of the shaft the lode takes a sharp bend to the west. The country is an altered 
conglomerate or agglomerate, probably of volcanic origin, as it is full of angular 
particles.

“  On the W olf Lode a level has been driven on the bank of the gully for 170 
feet on the lode. The country for the first 100 feet or so consists of sandstone and 
shale dipping south-west at this point, and above them is a volcanic ash, much decom
posed, and containing often large angular pebbles. The lode runs north-east, and 
averages about 1 foot in thickness. The matrix contains much more calcite than that 
of the Queensland Lode.

“  A. cross-cut lower down the gully cuts several lodes or veins. At 19 feet, one of 
1 foot in thickness of calcite ; at 55 feet, a lode of 1 foot 2 inches wide showing good 
ore ; at 119 feet is a vein of calcite which appears to be dipping towards some leaders 
at 145 feet, which contains cinnabar ; and at 200 feet the W olf is cut 4 feet 2 inches 
wide, and contains a very good percentage of cinnabar.

“  Very rich pieces of nearly pure cinnabar have been picked up in a gully on 
this claim, supposed to have come from a small vein a short distance from the W olf 
Claim.

“  So far as the work has at present gone the prospect for the future of these 
mines looks very encouraging.” *

Nothing is recorded of the output of the cinnabar mines. In 1877 the Warden 
reported that “  considerable progress has been made by the Messrs. Hester at their 
cinnabar works. They have for some time past kept the machines at Gympie fully 
supplied with quicksilver. The quicksilver supplied by Hester Brothers is preferred by 
the amalgamators at Gympie to the best article of its kind imported.”  Yery little 
progress has been made, although it was reported in 1886 that a company had been 
formed to work them.

Recently information has come to hand that a valuable deposit of stream 
cinnabar has been discovered.

Several cinnabar lodes occur in the district on the heads of Wide Bay Creek.
A  cobalt lode occurs in a spur of Mount Coora, consisting of serpentine. The 

lode has been traced over half-a-mile north and south, and underlies to the west at 
about 50°. “  At its outcrop the lode consists of 10 or 12 feet of a talcose casing, with
cobalt ore throughout it next to the foot-w all; then 22 feet of cobalt ore with a brown 
siliceous matrix (this forms the chief ore-bearing portion of the lode) ; above this again, 
next to the hanging-wall, is a mineral similar to pimelite, consisting of silicates of 
magnesia and alumina with a little silicate of nickel. A tunnel, 80 feet in length, has 
been put in on the back of the lode, and from the end of the tunnel a cro3s-cut has been 
driven through the lode, which passed through 15 feet of the main portion or cobalt
bearing part of the lode, and then about 10 feet of the casing seen at the surface; 
beyond this another mass of cobalt ore occurs, the width of which has not yet been 
ascertained. The ore is that known as earthy cobalt, consisting of oxides of cobalt, 
manganese, iron, and a little copper.

“  Assays have shown the average ore to contain about 6 per cent, of cobalt, which, 
according to last Sydney quotations, is worth about £13 10s. per ton. By hand-picking 
the ore it might be brought up to about 10 per cent., which would be worth £23 per 
ton. The extent of the lode, and the large body of ore it contains, makes this 
undoubtedly a very valuable and important discovery.” f  *

* Report of the Department of Mines for 1886. 
t  W. H. Rands in Report of the Department of Mines for 1886,
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GAYNDAH GOLD FIELDS.
MOUNT SHAMROCK.

This goldfield is a comparatively new field, and its output appears for the first 
time in 1877, as 3,348 oz. of gold from 3,151 tons of stone crushed. In  the same year 
5 tons of bismuth ore were exported.

Mount Shamrock is a low hill about 145 feet in height above the level of Didcot 
Creek, which runs at its foot on the eastern side. The hill consists almost entirely of a 
dark-coloured massive slate, which is intersected by dykes of porphyry. It was on 
the summit of this hill, close to where their shaft now is, that the prospectors first 
discovered the gold in a piece of iron-stained stone lying at the surface.

M o u n t  Sh a m r o c k  P r o sp e c t in g  C l a i m .

In a shaft 30 feet deep “  the following materials were passed through, in the 
order mentioned, in layers, all of which were dipping away steeply to the east:—

“ 1. A  breccia consisting of angular fragments of a fine-grained aluminous and 
siliceous rock, cemented together with a hard cement of oxide of iron and silica, 
throughout which are numerous blebs of quartz.

“  2. A  yellow ochre containing a fair percentage of oxide of bismuth.
“  3. A  brown iron ochre with veins of crystallised glassy quartz running 

through it.
“  Tbese ochres form the principal part of what has been passed through in the 

shaft. The two together must be at least 8 feet to 10 feet in width, and they contain 
numerous veins and bunches of oxide of bismuth.

“  4. Earthy red haematite, with siliceous veins containing also broken particles 
and blebs of glassy quartz.

“  All these materials contain gold in considerable quantity, the gold in some 
places being beautifully crystallised.

“  Much doubt has been expressed as to the nature of this deposit. Both from 
the character of the stone and the regular manner in which it strikes and dips, I  
am of opinion that it is a lode, the breccia being formed by the breaking up and 
subsequent cementing together of particles of the walls and matrix of the lode. 
The fissure in which the lode is formed appears to have acted as the channel for 
the passage of water of hot springs to the surface, for all the materials, the 
crystallised gold, the hard siliceous and iron cement of the breccia, and the ochreous 
materials are such as would have only been formed by deposition from solution 
in water.

“  The gold appears to be especially associated with the bismuth, for the veins o f 
oxide of bismuth are exceptionally rich. A  small sample of the oxide assayed by 
Mr. Hamilton contained 62 per cent, of metallic bismuth and 252 oz. o f gold per ton of 
the material.

“  A dyke of white felspar-porphyry can be traced down the hill from a point 
immediately south of the shaft in a west-north-west direction. It is very probable that 
this dyke may have influenced the richness of the lode at this point.

“ In No. 1 and No. 2 North small quantities of gold have been found associated 
with the porphyry dyke.

“  Mount Melville consists of massive blue slates and hardened sandstones, 
intersected by dykes of felspar-porphyry of a similar character, and probably a 
continuation of those met with in the northern part o f Mount Shamrock. A
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sample taken from tlie outcrop yielded gold equal to about 2 oz. 12 dwt. 13 gr. to 
the ton, but a trial crushing of 31 cwt. yielded only 4 dwt., or a little over 2£ dwt. to 
the ton.

“  At the foot of this hill a small reef is being worked. It is from 2 to 10 inches 
wide, consisting of quartz with a large percentage of the oxide of iron and manganese. 
A t the bottom of the shaft, in one place, there is a vein, 1 inch wide, consisting almost 
entirely of pyrolusite (oxide of manganese). An assay from this reef gave 16 dwt. of 
gold and 6 oz. o f silver per ton. It intersects a dyke of porphyry. The foot-wall is of 
dolerite.

“  A t Mount Ophir is a large reef of white translucent quartz, stained in patches 
with oxide of iron. It contains a good deal of molybdenite and specks of iron pyrites. 
A t 25 feet a hole was drilled into the ree f; the debris obtained from the hole, on being 
washed, gave a very good prospect indeed. The rock of which this—the northern—  
side of Mount Ophir consists is made of fine felspathic dust containing small and more 
or less rounded particles of a micro-crystalline felspathic rock. Tine gold is obtained 
on crushing and washing pieces of this rock.” #

Mr. Bands, in the Beport above quoted, gives an account of the Old Cliowey 
Beefs and Stanton-Harcourt alluvial diggings, and of the Allendale, Hannan’s, Union, 
Lady Mary, and other silver lodes. The argentiferous lead ores are associated with 
arsenical .pyrites and zinc-blende. Mr. Bands observes: “  The amount of silver in 
the lodes, as far as assays have at present shown, is small—only from 30 oz. to 
40 oz. to the ton, which of itself will not pay to work, especially with a narrow reef. 
They all contain some gold. In the Allendale, which is the only shaft well into the 
sulphides, the ore contains as much as 1 oz. of gold to the ton. In 1886, the amount of 
ore raised was 75 tons, valued at £1,350. In 1887 the return was n i l”

In a later Beport,t Mr. Bands says:— “ The deposit has been worked down to a 
depth of 215 feet, in the shape of a large square shaft about 40 feet across. This shaft 
was perpendicular down to a depth of 140 feet, from which point it inclines to S. 
at 40°, and to E. at 7°.

“  In my former report on this mine, I said that the deposit was probably in the 
form of a ‘ pipe,’ rather than a lode, and that the metallic minerals, and cementing 
materials, had probably been deposited from solution in water which has come up through 
fissures. The work since done bears out this opinion.

“  For the first 50 feet the stone consisted of a breccia of fine-grained aluminous 
and siliceous rocks cemented together with a hard cement of oxide of iron and silica, a 
yellow ochre containing a fair percentage of oxide of bismuth, a brown iron ochre, and 
earthy red hematite with siliceous veins through i t ; and carbonate of bismuth in small 
pockets.

“  A t 50 feet in depth there was a large cavity filled in with a siliceous sinter, so 
light that it would float in water. Numerous such cavities, but smaller in size, have 
been met with at various depths.

“  A tunnel has been driven into the deposit from the eastern slope of the hill, at 
a depth of 56 feet from the summit. This tunnel was in slates and stratified mud-rock, 
to a point 100 feet from the shaft, when the wall forming the boundary of the deposit 
occurs running W . 40° N. Prospects of gold can be got in this 100 feet, and it, or a 
part of it, will probably be worked at some future time. *

* Report on the Gold and Silver Deposits in the Neighbourhood of Mount Shamrock. By W. H. 
Rands. Brisbane : by Authority : 1886.

+ On the Mount Biggenden Bismuth Mine, Gebangle, and the Mount Shamrock Mine. Brisbane: 
by Authority: 1890.
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“  There are numerous boulders of decomposed porphyry in the centre of the 
deposit at this level. On the western side of the deposit there is a dyke of kaolinite 
formed from decomposed porphyry; it is running north and south, and it is per
pendicular.

“  Slates are met with on the western side of this dyke, dipping north-north-east. 
There is a small vein of molybdenite very rich in gold in these slates.

“  As the width of the working place is about 30 feet, the width of the whole 
deposit from east to west is about 140 feet at this level.

“  Below the 50-feet level sulphurets began to appear, and there was comparatively 
little free gold to what was obtained near the surface. A t 70 feet in depth the ore 
contained a great amount of iron pyrites.

“  At 100 feet in depth a second tunnel has been driven into the hill to cut the 
deposit. Slates and mud-rock occur in this tunnel from the mouth to a point 78 feet 
from the main workings, when the wall forming the eastern boundary of the deposit is 
met with again, running "W.N.W., and dipping S.S.W. at 70°. The deposit in the 
tunnel is in layers dipping to E. at 25°. Prospects of gold can be obtained throughout 
it, especially when the pyrites is in any quantity. The character of the stone in the 
portion being worked is much the same from this level down to the present depth—215 
feet.

“ It consists of fragmentary mud-rock, with a soft greyish tufaceous material, 
interlaced with veins and fissures, filled with sulphides of bismuth and iron, molybdenite, 
arsenical pyrites, quartz, lime, &c. There are some beautiful specimens of molybdenite 
with sulphide of bismuth imbedded in it. Tetradvmite— a telluride and sulphide of 
bismuth— occurs in small quantities in association with quartz. Small cavities occur in 
the deposit all the way down; these are often lined with well-crystallised minerals, 
among which I may mention beautiful needle-shaped crystals of bismuthinite, crystals 
of quartz, pearl-spar, and calcite.

“  The manager, Mr. Higgings, informed me that the bismuth ore decreases in 
quantity at a depth. At 140 feet in depth a ‘ horse * or mass of mud-rock comes in on 
the northern side, and dips S. at about 40°, and from this depth the workings have 
dipped with it. At the bottom the size of the workings is 35 feet by 33 fe e t ; but this 
does not represent the whole of the stone to be taken out, as the eastern and southern 
walls of the workings consist of stone of similar character to that being worked. The 
layers of the deposit dip away to the east from the ‘ horse ’ of mud-rock. There are 
large detached masses of a hard, very fine-grained rock at this level— one was so 
large that it was thought the deposit had cut out.”  . . . “ A  twenty-head
battery is kept continually going, and up to the present time 11,864 tons have been 
crushed for a yield of 6,416 oz. 11 dwt. of gold, or an average of 10 dwt. 5 gr. of gold 
per ton.

“  Tailings, estimated at 8,000 tons, from the crushings down to the 150-feet 
level, have been stacked. These are estimated to contain about 1£ oz. of gold per ton.”

MOUNT BIGGENDEN.
This remarkable deposit of gold and bismuth is described by Mr. Rands* as 

follow s:—
“ The workings are on a spur running up in a south-easterly direction to Mount 

Biggenden itself. The spur lies between one of the heads of the Two-mile Creek on 
the west, and a gully on the north-east. *

* Report on Mount Biggenden Bismuth Mine, &c. Brisbane: by Authority: 1890.
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“  The high ridges to the west of the Two-mile Creek are of granite. The granite 
bends round to the east about a quarter of a mile up the creek, and crossing the creek, 
forms the range that divides the Two-mile Creek waters from those of Biggenden or 
Degilbo Creek.

“  Prom the foot of the spur up to the mine, a distance of about 10 chains, 
the rock consists entirely of siliceous slates, which, dip very steeply to the northr 
west. Above the mine is a bed of limestone about 70 feet in thickness, and 
above that again the slates occur, together writh an altered sedimentary rock, con
taining .quartz, felspar, hornblende, and olivine. Bocks of the same character 
occur on the ridge north-east of the gully, and right away on to Mount Biggenden 
itself.

“  The Mount Biggenden deposit consists of an irregular mass of magnetite, 
somewhat semicircular in shape, bounded on the north by the slates and on the south 
by the bed of limestone.

“  The following is a description of the deposits and workings:—
“  Cutting No. 1 has been driven into the spur in a southerly direction for a 

distance of 95 feet. The cutting is situated at the top of an inclined tramway, which 
runs down the hill to the Two-mile Creek.

“ The first 12 feet of the cutting is in a light-grey soil with a few boulders of a 
fine-grained felspathic rock in it. The next 12 feet is of hard altered rock containing 
the minerals schorl, chlorite, and olivine. Then comes G feet of a decomposed dioritic 
rock, which has decomposed in concentric rings around kernels of the undecom
posed rock. Next to this there is 9 feet of decomposed granite, and then 7 feet of 
a soft white kaolinite. Prom this point to the face o f the cutting, which is 35 feet 
in height, is a mass of magnetite, lying in more or less horizontal layers. Near the 
surface, above the magnetite, there is a siliceous rock containing a large amount of 
arsenical pyrites.

“  The magnetite contains numerous cavities, the sides of which are generally lined 
with well-formed octahedral crystals of that mineral; some of these cavities are filled 
in with calcite, while others are lined with decomposed radiating prismatic crystals, 
which I  believe were originally hornbleude.

“ In and around the calcite there are also cavities containing a black powder 
consisting chiefly of the binoxide o f manganese. The oxide of manganese is generally 
rich in oxide and carbonate of bismuth.

“ At the end of the cutting in the western corner there is a mass of this calcite 
of about 15 feet in length and 3 feet in height, in which some fine specimens of 
bismuthinite (sulphide of bismuth) have been obtained.

“  The magnetite contains a little bismuth throughout it. A  large amount of ore 
has been taken and stacked for treatment from this cutting, but owing to the difficulty 
of concentrating it up to a sufficiently high percentage of bismuth, it has not been sent 
away. The difficulty lies in the separation of the oxides and carbonates of bismuth 
from the magnetite, as their specific gravities are so much alike ; the average specific 
gravity of the oxide of bismuth being 4 3 , carbonate of bismuth 65 , and that of 
magnetite 5#2.

“  After washing a dishful of this ore as carefully as possible, 700 out of 900 parts 
of the concentrates were of magnetite, and could be extracted with a magnet. This 
cutting was not being worked.

“ No.  2 Cutting is situated about 100 feet south-east of the mouth of No. 1, on 
the eastern fall of the spur, and at 15 feet higher level than No. 1. „
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“  The ridge is much steeper on the eastern than on the western fall. The bed 
of limestone is 70 feet south of this cutting. It  is an open quarry, with a face 30 feet 
in width and 22 feet in height.

“ In the face of this quarry there is a large mass of crystallized calcite, 11 feet 
in height from the floor and 27 feet in width. Magnetite occurs on either side of this 
calcite, which appears to have filled a large cavity.

“  There are numerous pipe-shaped and circular cavities; these, and all the joints, 
are filled with a fine dust, consisting chiefly of black oxide of manganese and a little 
cobalt, from which fact this working place has received the name of the ‘ cobalt cutting.’ 
The percentage of cobalt is very small. Dr. March, of Maryborough, gives two analyses 
of this black dust:—

Bismuth ... 44-45
Cobalt 4-75
Nickel 0-68
Iron 13-65
Manganese 9-75
Lime and magnesia 19-92
Silica ... 6-90

100-00
“ O f a second sample he says— ‘ It consists of black oxide o f manganese with 

5 97 per cent, of cobaltic oxide.’ Messrs. Johnson and Matthey return only 2 per cent, 
of cobalt. The first sample was exceptionally rich in bismuth.

“  Native bismuth, the oxide and carbonate of bismuth, and at times a 
little sulphide of bismuth, occur in this dust. The native bismuth is generally 
adhering to the calcite, and is often in the form of ‘ casts’ of the rhombohedral 
crystals of calcite, showing that it must have been deposited there subsequently to 
the calcite.

“  Four pieces of native bismuth were found in a small cavity, weighing together 
36 lb .; small pieces up to 4 or 5 oz. in weight are continually being obtained.

“  Small crystals of aragonite often encrust the calcite of these pipes. Some of 
these pipes are 2 or 3 feet in diameter and several feet in length.

“  During my visit oxide of manganese was found coated with the mineral 
erythrine—a hydrated arsenide of cobalt. This mineral is of a peach-blossom colour, 
and reniform in shape. A t present it has only been found in small quantities; when 
found in quantity it is very valuable for the manufacture of ‘ smalt’— a blue pigment. 
I  believe this is the only occurrence of this mineral known of in Queensland.

“  Around the calcite is a layer of soft material rich in bismuth ore, and above 
this layer is a quartzose rock containing arsenical pyrites and specks of metallic 
bismuth. This rock will require crushing machinery 'to extract the bismuth if found in 
sufficient quantities. Near the mouth of the cutting is some jasperized quartzose rock.

“ JVo. 3 Cutting— known as the gold cutting— is on the western slope of the 
ridge. It is 105 feet south-west of the face of No. 1 Cutting. It is almost entirely in 
a soft aluminous rock— probably a decomposed porphyry. Near the face there is a 
band of decomposed granite, which carries a little gold and dips to the south. A  mass 
of magnetite lies above the aluminous rock. Carbonate of bismuth occurs in this 
cutting ; it is coloured green with silicate of iron.

“  Gold has been traced along the surface, by means of small pot-holes, between 
this and No. 1 Cutting. The prospects, however, are very small, and do not repre
sent more ^han 2 dwt. to the ton. The manager reports that he has quite lately
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obtained bismuth ore, and gold equal to about 4 or 5 dwt. to the ton, in one of these 
holes, in a decomposed rock containing hornblende. He adds that it is free from 
magnetite, and will dress-up to 15 per cent, of bismuth, and probably 3 or 4 oz. of 
gold to the ton.

“  A  shaft, 42 feet in depth, has been sunk about 30 feet from No. 1 Cutting. 
It passed through— first, a decomposed rock with lumps of native bismuth and carbonate 
of bismuth; next through a siliceous rock containing a large amount of arsenical 
pyrites ; then through 25 feet of calcite; and lastly through solid magnetite.

“ The plan adopted for concentrating the ore is to first pass it through a half-inch 
screen; the coarser portion is afterwards hand-picked. All that goes through the 
screen is carted to a Cornish jigger, and put through with a mesh of 25 holes to the 
inch. Whatever passes through the jigger is then ‘ forked’ in a streaming-box. By 
this method about 1 ton of concentrates is obtained from 20 tons of dirt. The manager 
has found streaming to answer much better than sluicing, as much less water is used, 
and much less of the finer bismuth ore is lost.

“  With reference to the origin of the deposit, it is an irregular deposit. Its 
exact limits are not well defined, as the surface is covered with soil and large boulders of 
magnetite, which first drew the prospector’s attention to i t ; but it is somewhat semi
circular in shape.

“  The deposit in question extends but a short distance in any direction; its 
greatest length is under 400 feet, and its greatest breadth about 150 feet. It certainly 
is not in the form of a bed. I  am of opinion that the iron came up from below in 
solution, perhaps as hydrated oxide; that it was precipitated as peroxide of iron, and that 
it was subsequently changed into magnetite— ferrous oxide and sesquioxide of iron— at 
the time when the surrounding rocks were altered; the calcite and other minerals — 
viz., the bismuth, manganese, and cobalt ores— being deposited subsequently in the 
numerous cavities in the magnetite.

“ It is difficult, at present, to say much as to the commercial value of the deposit. 
It is being worked as a bismuth mine pure and simple. As far as the workings have at 
present gone they are mere scratchings on the surface, and the bismuth ores are only 
taken from the ‘ pockets’ or cavities in the magnetite, and several tons of material have 
to be removed to obtain 1 ton of the ‘ dirt,’ and 20 tons of this have to be concentrated 
to give 1 ton of ore containing about 10 per cent, of bismuth, worth £5  12s. per unit, or 
about £55  per ton. Mr. Roberts, the manager, reports that during October about 100 
tons of dirt have been raised and treated for a yield of rather more than 5 tons of 
concentrates, averaging 10 per cent, of bismuth.

“  The difficulty of separating the bismuth ore from the magnetite greatly limits 
the quantity of stone that can be treated.”

GEBANGLE.
Several reefs, among which are the Mount Allen, Victoria, Lady Prances, 

Gebangle, Pride of Gebangle, Lord Nelson, Just-in-Time, Mount Toohey, Morning Star, 
Homeward Bound, and Grecian Bend, are described by Mr. Rands in his “  Report on 
Mount Biggenden, &c.”  The field was opened in 1888. The country-rock varies from 
siliceous slates and greywacke to a “  bedded volcanic agglomerate,”  granite and 
porphyry.

BROVINIA.
The existence of gold in this locality has been known for many years. It was, 

however, only in 1886 that the reward was claimed for the discovery of payable gold.
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There are five reefs in the May Queen Claim. Ten tons of stone sent to Gympie 
gave a return of 1 oz. 14 dwt. of gold per ton. Machinery is about to be erected on 
the field.

In 1887, the total yield of gold from the Gayndah fields, which include 
Mount Shamrock, Gebangle, Chowie Creek, Stanton - Harcourt, River Bend, and 
Brovinia, is given as 3,348 oz. from 3,151 tons; in 1888, 3,810 oz. from 6,292 tons; 
in 1889, 1,793 oz. from 3,840 ton s ; in 1890, 2,791 oz.

PARADISE GOLD FIELD.

This new goldfield is situated partly in granite or porphyry country and partly 
in siliceous slates, which may be assumed to belong to the Gympie Formation. The 
following description is taken from a Report by Mr. Rands,* who gives, in addition, a 
minute account of the different reefs. The Paradise and William Tell Reefs are in 
the “ porphyry” country and the remainder in the slate.

“ The Paradise Gold Field is situated on the south side of the Burnett River, 
about eight miles north-west of Degilbo Station, and about two miles below the mouth 
of Yarrabil Creek, the creek on which Gebangle is situated.

“  Gold was discovered in reefs here about the middle of the year 1889, by 
Messrs. Allen and party. In my report on Gebangle, &c., published early in the .year 
1890,t  I  mentioned two reefs as being prospected in this district. Only during the 
last six or eight months, however, have any number of people been attracted to this 
field, and during that time fresh reefs have been discovered and prospecting has been 
going on apace.

“  At the present time the population of the field is estimated at about 400.
“ The reefs extend back for a distance of two miles from the Burnett River, 

and are situated on the steep ridges which lie between Scrubby or Paradise Creek 
and Finney’s Creek. The site of the township is on the alluvial flat which fringes 
the river.

“  The field at present is not a large one; it covers an area of from one and a-half 
to two miles in a north-and-south direction, by, say, an average of half-a-raile in an east- 
and-west direction. Yery similar rock, however, extends over a much larger area, so 
that there is every probability of an extension of the area over which gold-bearing reefs 
will be found.

“  The country-rock is for the most part a hard dark-coloured siliceous slate, with 
altered sandstone in places. It is only here and there that the dip of the slates is 
sufficiently defined to be determined.

“  In the neighbourhood of the Paradise P.C. and Leishman’ s William Tell, 
and crossing the ridge along which the road to Mount Shamrock runs, there is a 
porphyry with a granitic structure, and consisting of about equal parts of quartz 
and felspar. The Paradise P.C. shaft has passed through this rock down to its present 
depth, 130 feet.

“ All the way down Yarrabil Creek, from Gebangle to near its junction with the 
Burnett, slates and sandstones dip steeply to the north-west. On the north-eastern 
side of Scrubby or Paradise Creek, near its junction with the river, there are ridges 
containing thick beds of a white crystallized limestone running in an east-north-easterly

* Brisbane: by Authority: 1891.
f  Report on Mount Biggenden Mine, Gebangle, &c. Brisbane : by Authority : 1890.
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direction. I  was unable to detect any organic remains in this limestone. Nearer 
the creek there was another bed of similar limestone running in a more northerly 
direction.

“  The reefs run in various directions, but the majority of them have a more or 
less easterly and westerly bearing. Most of them are approaching the perpendicular; 
the Lady Margaret Reef, which underlies very flatly to the west, is a notable exception. 
Several of the reefs are small; in many cases they appear to be increasing in size at a 
depth, and the stone is quite as rich as in the narrower portions of the reef. The latest 
development in the Paradise P.C.— the deepest shaft on the field, where over 5 feet of 
quartz in width has been cut through at a depth of 130 feet— speaks well for the 
prospect of the reefs at a depth.

“  The quartz has generally a faint bluish tint, caused by finely divided pyrites 
occurring throughout it. It contains also larger specks of pyrites and minute particles 
of galena and zinc-blende, though these latter minerals are by no means common. The 
gold exists in a very finely divided condition, and it is not often that it is visible in the 
quartz.

“  So far as prospecting up to the present has gone, the gold appears to be 
disseminated very regularly through the reefs, and not to run in ‘ shoots ’ as is usually 
the case.

“  The crushings amount in the aggregate to 552 tons, which have yielded 
1,068 oz. of gold, or a little under 2 oz. of gold to the ton— an exceptionally good 
return when it is remembered that these crushings are from eight different claims, and 
from ten or eleven separate reefs.

•RAGLAN, CALLIOPE, NORTON, CANIA, AND KROOMBIT GOLD FIELDS.
The Raglan Gold Pield has been in existence since 1867. At the Old Diggiugs, 

the Two-mile Diggings, and the Mount Larcombe Scrub, considerable quantities of 
alluvial gold have been obtained. The country-rock consists of grey and siliceous 
slates, and hardened sandstones or quartzites, with occasional conglomerates and 
limestones. The limestone contains few fossils, but Crinoids are common, and a species 
of Aviculopectcn, like A. muUiradiatus, has been detected by Mr. Rands. This species 
occurs in the Gympie Beds, and the auriferous strata are probabiy of the age of 
the latter.

The Duke of Brittany Reef has yielded on an average a little over ^-oz. of gold 
to the ton. About 1,000 oz. were obtained from the reef in a few years. Several other 
reefs have been worked from time to time. A  copper lode has been opened up near the 
Old Diggings.

The Calliope Gold Pield was discovered in 1863. “  Gold has been obtained in fair 
quantities in the beds of nearly all the gullies heading from the Boyne Range. Amongst 
those on the Calliope Palls are the Nuggetty Gully, Dogleg Gully, Ten Men’s Gully, 
and Gordon’ s Gully, all of which run westward into Oakey Creek, in Brennan’s Plat. 
The gullies at the head of Brennan’s Plat have also yielded gold, and in a gully close to 
the Sheep Station and running east a great amount of work has been done; the washdirt 
here was 10 to 12 feet deep. On the slope of the hill patches of alluvial of an older 
date than that in the gullies are now being worked.

“ Nuggetty Gully, although very patchy, has been the most productive. In 1866, 
nearly 600 men were at work in this gully alone. The number had decreased to about 
200 two years later on. Many nuggets up to 5 oz. have been picked u p ; and an 
American black is reported to have picked up nuggets weighing 14 oz. and 73 oz. 
respectively.
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“  On the eastern or Boyne side o£ the watershed are Machine Creek, Tucker’s 
Gully, Pancake Gully, and New Zealand Gully. The latter, which was started in 1863, 
has been by far the most productive. A large number of men were employed in it in 
1872.

“ Prom over 800 men in the year 1864, the number has gradually fallen so 
that now (1885) scarcely a score are at present at work on the field. The 
future of Calliope will depend, therefore, rather on its reefs than on its alluvial 
deposits.

“  The formation consists of metamorphosed rocks, chiefly of altered grey and 
greenish slates, with numerous outcrops of limestone and marble.” These have yielded 
no recognisable fossils. “  The country-rock is intersected by dykes and patches of 
serpentine diorite and porphyry.”

Mr. Rands, in his Beport, gives descriptions of the Theresa, King’s Gully, The 
Company’s, Perseverance, Connemara, John Bull, Alexandra, Mitchell, and W ood ’s 
Beefs, and observes that “  up to the present time none of the reefs have had a fair 
trial. The deepest shaft is not more than 100 feet in depth ; and, from the informa
tion I  could gather, some o f them at any rate have been abandoned for reasons such 
as want of capital, bad management, high rates for crushing, &c., and not because 
they did not contain gold in payable quantities, if worked in a judicious and economical 
manner.”

The Norton Gold Field is at present the most prosperous of the group, probably 
for the reason that it has been fortunate enough to attract the attention of men of 
energy and skill. It was discovered in 1871, but little work was done till 1879, when a 
machine was erected.

The formation is a grey, medium-grained granite, which passes in places into 
syenite and in others into porphyry.

“ The granite is in the form of an eruptive ‘ boss,’ which rises through and sends 
out veins into the surrounding slate country.

“  The granite is intersected by gold-bearing reefs and volcanic dykes of diorite, 
porphyry, and dolerite.”

Mr. Bands describes minutely the Advance, W ho’d-have-thought-it, Emu, Never 
Never, Little Wonder, Chandler’s, Martin’ s, All Nations, Galena, and other reefs. In 
these the gold is associated with iron pyrites, arsenical pyrites, zinc-blende, galena, 
stibnite (sulphide of antimony), quartz, and calcite. From 1879 to 1884 inclusive, 
2,766 tons of stone were crushed for 7,883 oz. of gold, but the treatment of the complex 
mundic proved the chief drawback to the development of the field. Lately, chlorination 
has been successfully applied to the treatment of the stone, and the field will probably 
develop steadily in future.

The country-rock of the Cania Gold Field is described by Mr. Bands as consisting 
of alternate layers of sandstone, slates, and limestone, the latter of a pisolitic structure 
and in parts fossiliferous. These rocks are capped by denuded tablelands o f “  Desert 
Sandstone.”  The limestones have yielded Corals and Brachiopoda, which render it 
almost certain that the auriferous strata belong to the same age as the Gympie Beds 
(Permo-Carboniferous).

“  Colours of gold can be obtained from the drift in the beds of any of the 
creeks or gullies in the district, and most of them have been worked more or less. 
On the Cania or Three-moon Creek side of the watershed, the principal workings 
are the Four-mile Creek and its gullies. This creek has yielded large amounts 
of gold in rich patches, but it is not at all evenly distributed, and the beds 
cannot be followed any distance. Lower down on the same or west side of the
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creek is the Moonlight Gully, which has given perhaps the best yields on the field, 
the gold being evenly distributed along the whole length of it. This and also the 
Chinaman’ s, Starlight, and Daylight Gullies all head from the same hill, around the 
foot of which the Three-moon Creek bends. Several reefs occur on this hill, some 
of which are being worked. On the other side of the creek, Paddy’s Gully has proved 
the best.”

In the Mount Eose Eeef the gold is in white quartz; near the surface 
it was found in calcite. It is “ met with in very rich patches, and at times over 
100 oz. have been broken down in one patch. All the gold in this reef is coarse 
in character.”  The Garry Owen and Mount Hope Eeefs crushed over 2 oz. to 

.the ton.
“  The Kroombit Diggings, on the other side of the watershed and west of Cania, 

were discovered in February, 1870, just a month before Cania was opened. O f the 
gullies on these falls the Eoan Colt and Denny’s have, perhaps, proved the best. They 
head from a small round hill which is itself partially covered with alluvial drift to a 
depth of 20 feet, which has yielded a fair amount o f gold. There is another round
shaped hill about a mile to the east, which has also a similar drift on its summit. 
Gullies running also from the hill have been payable to work. The drift on these two 
hills is evidently of a date anterior to that found in the beds of the present creek or 
gullies. It is probably of Post-Tertiary age.”

The above quotations are from Mr. Eands’ “  Eeport on the Gold Fields of 
Eaglan, Calliope, Milton (N orton), and Cania, &c.” *

The returns from these fields are very incomplete. Prior to 1877 I  have only 
been able to find records of the output of 1806 and 1868. The best years of the 
alluvial diggings, as will be seen from Mr. Eands’ report, are omitted. An estimate of
2,000 oz. per annum for the eleven omitted years is probably well within the mark, and 
this, with the recorded output, brings the total yield up to 70,192 oz.

Y ield of Eaglan, Calliope, Norton, Cania, and Kroombit Gold Fields.

Tear. Stone Crushed. Yield therefrom. Alluvial Gold. Total.

1863 to 1865
Tons. Oz.

i • •
Oz. Oz.

6ay, 6,000
1866 . • • • • • .. • 3,235
1868 ... . . . ... 3,960
1869 to 1876 . * • • . • ... 16,000
1877 107 1,209 791? 2,000
1878 222 956 329? 1,285

1,5171879 926 1,517 . • •
1880 785 3,430 . . . 3,430
1881 823 2,072 998? 3,070
1882 .. • (No returns) . . . 3,996
1883 463 1,172 594 1,766
1884 817 1,550 583 2,133

2,1001885 687 1,469 631
1886 841 2,166 1,072 3,238
1887 1,067 2,610 1,170 3,780
1888 1,752 3,731 590 4,321
1889 1,020 2,963 1,134

855
4,097

1890 3,008 3,409 4,264

Total 70,192

# Brisbane: by Authority: 1885.



ROCKHAMPTON GOLD FIELDS.
(Excluding M ount M oegan.)

CROCODILE, ROSEWOOD, MORINISH, RIDGELANDS, AND CAW ARRAL.

The Crocodile Gold Field lies at the foot of the north-west escarpment of the 
tableland on which Mount Morgan is situated, and can hardly he more than from 1 to 
300 feet above the sea-level, on the heads of Gavial Creek, which falls iuto Keppel Bay 
thus proving, hv the way, the falsity of an obstinate superstition among miners to the 
effect that payable gold cannot be found on the east coast. This belief, or rather its 
ogical converse, that any gold found on the east coast cannot be payable, has exerted a 

powerful depressing influence on all such shows, as miners could hardly be induced to 
give them a trial. The prevailing country-rock is granite or syenite, and in this are the 
Hector, W ho’d-have thought-it, Block and Pillar, Hit or Miss, and other reefs. The 
St. Gothard and Bonanza are in altered stratified rocks— slates, grevwackes, grits, and 
conglomerates— intersected by diorite dykes.

At the Rosewood Gold Field the Golden Bar Reef is composed for the most part 
of calcspar and chlorite, in pockets, and coating crystals of calcite. Sometimes there is 
also a good deal of quartz, and crystalline pyrites occurs in films on the surface of the 
veins. Some very rich bunches of gold have been obtained in calcspar veins in this mine.

The reef occurs in a diorite dyke, which is mostly altered to chlorite. Rich 
bunches have also been obtained in the Caledonian Reef, a large body of quartz with 
patches and pockets of chlorite, intersecting highly altered sandstone country.

At Blackfellow’s Gully three reefs— the Homeward Bound, Carnarvon Castle, 
and Mary Florence— have been worked.

At Morinish the Welcome Reef has been worked to a depth of over 350 feet in a 
country-rock of fine-grained serpentinous greywacke. The reef is of quartz, with iron 
pyrites, arsenical pyrites, a little galena, .and a very little zinc-blende. It has been 
worked for many years with fair success.

A t New Zealand Gully is the North Star Mine, in porphyry country.
At Cawarral the Galawa, Annie, Helena, and Annie Halliday, in serpentine 

country, have yielded good returns. The Cawarral serpentine, as has already been 
shown, is merely a product of the metamorphism of sedimentary rocks belonging to the 
Gympie Formation.

Most of these small fields have yielded a good deal of alluvial gold. A  nugget 
weighing 258 oz. I I  dwt. was found at Mount Wheeler (Cawarral).

The output of the various Rockhampton Gold Fields cannot be correctly given, 
as the earlier records are lost in the mists of an antiquity of over thirty years. In 
1866, the Warden estimated the amount of gold at 1,000 oz. per week— 52,000 oz. for 
the year. In 1867, the amount is given at 33,739 oz. In 1868, the total is given at 
25,505 oz., of which 8,982 oz. were the yield of 7,564 tons of stone crushed. A  total 
of 111,244 oz. is thus accounted for in three of the years previous to 1877, when returns 
began to be regularly published. It is probably well within the mark to assume that the 
total yield for the period amounted to about 200,000 oz. From 1885, or, perhaps, from 
1884 to 1887, the returns from the field are mixed up with those from Mount Morgan. 
In 1887 the yield for the whole of the fields, excluding Mount Morgan, was estimated 
by the Warden at 1,600 oz. In 1888, the total, including Mount Morgan, is estimated 
at 117,800 oz , but the amounts from the different fields are not stated. In 1889 the 
yield from mines in the district, other than Mount Morgan, is estimated at 2,130 oz., 
but this is stated to be “  exclusive of alluvial.” In 1890, the vield from mines other 
than Mount Morgan is estimated at 6,131 oz.

1 1 0



Ill

Y ield op Rockhampton Gold Fields (Exclusive of Mount Morgan).

Year. Stone Crushed. Yield therefrom. Alluvial Gold. Total.

Tons. Oz. Oz. Oz.
1866 .. . • • • ... 52,000
1867 • • • • • • . •. 33,739
1868 7,564 8,982 25,505

111,244
Estimated amount prior to 1877 ... 88,756

Total ... 200,000

1877 2,350
1878 1,120 733 2,071
1879 ... • • • 707
1880 • . i 1,353
1881 ... • • • 2,132
1882 1,092 2,016 2,107
1883 • • • > • • 5,591
1884 ... ...

#
1885 +
1886 • • • 49’086 • • • i
1887 17,645 85,205 100 1,600
1888 • • • • • • say, 1,600
1889 . • • • • • (Not estimated) 2,130
1890 Ml (Not estimated) 6,131

Total 227,773

* “  Work at a standstill, except as regards Mount Morgan.”  Warden, in Annual Report, Department of Mines, 
t No estimate, although several mines crushed.
X  No estimate, although “ great activity prevailed.”

YATTON  GOLD FIELD.

The recently opened goldfield of Yatton is in a dioritic country-rock, intersected 
by dykes of silicated felsite. Some of the auriferous reefs, such as the St. Catherine, 
follow the usual laws of such deposits, but the majority are peculiar as regards the 
conditions under which the gold is found. The gangue-stuff, which is generally com
posed of brecciated lumps of diorite is veined with calcite and decomposed concretionary 
carbonate of lime, and occasional aggregations of carbonate of iron (siderite) and 
decomposed orthoclase felspar are met with. Some of the stone, composed of mixed 
quartz and reddish ferruginous carbonate of lime, shows gold very freely. The gold is 
flaky, like goldleaf. The reefs are as yet too undeveloped to say much about. 136 
tons crushed in 1877 gave 74 oz. of gold, but these figures give no idea of the yield of 
the field, as the richest parts of many of the reefs probably never passed through the 
stampers. A good deal of alluvial gold had been taken from Yatton seven years before 
the proclamation of the field. The reefs are not yet sufficiently developed to give a true 
idea of their value, as they are mostly o f a character of which miners have had little 
experience.

GOOROOMJAM DIGGINGS.

Gooroomjam is situated on that portion of the Bunya Range which divides the 
sources of the Brisbane River from those of the Burnett. The diggings are confined 
to two gullies that descend from either side of the range. Monarrumbi Creek is worked 
for about half-a-mile in length, and the Dry Gully for even a less distance than this. 
The area mined upon consists entirely of greenstone, with the exception of the lower
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portion of tlie workings on Monarrumbi Creek, where massive hornblendic slates crop 
out at the foot of the range on the north side of the creek, and granite on the point of 
the spur constituting the south bank. But I  believe that the little quantity of gold 
found here has travelled from the tract of greenstone above, and that the whole of the 
gold has been derived from this latter rock. The only instances of vein quartz, locally 
termed “ reefs,” were in the W ild Horse and W hite’s Claims, both being in greenstone.*

W ARW ICK GOLD FIELDS.
LU CK Y V A LLE Y, TALGAI, CANAL CREEK, AND PIKEDALE.

These small goldfields have never attained to any importance. Mr. C. D ’Oyly H. 
Aplin, in his “  Report on the Auriferous Country of the Upper Condamine,” f  says:—  
“  Talgai, Thane’s Creek, and Canal Creek are comprised within one continuous area of 
similar formation (probably Lower Silurian),J but between this and its eastern develop
ment at Lucky Valley there intervenes, along the immediate valley of the Condamine, 
a strip of about twenty-five miles of country occupied by sandstones, gravels, and con
glomerates, belonging to the Coal Measure Series ”  [Ipswich Formation],

Lucky Valley is entirely an alluvial diggings.
Copper lodes, as well as auriferous mundic reefs, occur at Pikedale.
In a quartz vein on Duffer Gully (Lucky Valley) there are found “  small, bright, 

foliated metallic plates and scales of tellurium, in which gold may be seen imbedded.” §

Y ield  of W abw ick  G old F ields.

Year. Stone Crushed. Yield therefrom. Alluvial Gold. Total.

Tons. Oz. Oz. Oz.
1867 790 988 ... 988
1868 to 1876 . . • (No returns) (No returns) . • .
1877 325 390 (No returns) 390
1878 572 736 (No returns) 736
1879 40 60 60
1880 199 160 (No returns) 160
1881 416 326 (No returns) 326
1882 • ... 648 648 (No returns) 648
1883 to 1886 . . . (No returns) (No returns) . . .
1887 48 72 485 557
1888 . . . (No returns) (No returns) . • •
1889 ... (No returns) ... 521
1890 ... 1,854 149 2,003

Total 4,389

J.

* C. D ’O. H. Aplin, Report of the Government Geologist, Southern Division. Brisbane: by 
Authority: 1869.

f  Brisbane : by Authority: 1869.
+ Mr. Aplin does not give a list of the fossils on which this determination is based, and says that 

“  in general aspect they resemble the fossils of Gympie.”
Aplin.



CHAPTER IX .

THE PERM O-CARBONIEEROUS SYSTEM— continued.

THE GYM PIE FORMATION OUTSIDE OF THE TYPE DISTRICT— continued. 

Including Hodgkinson, Palmer, Mount Albion, Silverfield, W atsonville, and Chillagoe.

Mineral Areas—viz., Hodgkinson Gold Field, XTorthcote Antimony Mines, Mulgrave Gold Field, 
Palmer Gold Field, Cannibal Creek Tin Field, Mitchell Antimony Mines, Mount Albion 
and Chillagoe Silver Fields, Dry River Silver Field, XTebo Gold Field, and Sellheim Silver 
Field.

The geological position of the Hodgkinson Gold Eield has long been a debatable 
point in my mind, but I  can now see my way to include it, at least provisionally, in the 
Gympie Beds.

This goldfield was described in detail by the W riter in a Report* accompanied 
by two maps.

The stratified rocks of the Hodgkinson vary in fineness from shales to 
conglomerates. The shales consist of pure blue clay, sometimes (as for instance at the 
Rob Roy Mine) blackened by carbonaceous matter. The clay is divided into thin 
laminae by the planes which mark the pauses in the process of deposition. Slaty 
cleavage is not entirely unknown, but it is so rarely met with and so uncertain in its 
direction, that it may be presumed that pressure of the sort which results in the 
production of cleavage has been very feebly exerted in this region. Alternating with 
the shales are strata o f greywacke, whose materials are essentially the same although 
less comminuted. The component grains or granules of the greywackes have been partly 
derived from a basic felspar and partly from a hornblendic rock. The felspatho-horn- 
blendic matrix contains minute flakes of mica and grains of quartz, both apparently 
derived from a granitic rock. According to the frequency and size of the quartz grains, 
the greywackes pass by fine gradations into grits and conglomerates. The latter, 
however, contain, besides quartz pebbles, pebbles of quartzite or hardened siliceous 
sandstone, porphyry, lydian-stone, dark shale, and limestone.

By carefully noting the dip and strike of the strata, wherever they appear at the 
surface in gullies or on hilltops, and laying down their direction and degree on the 
maps, a tolerably clear idea of the structure of the goldfield has been obtained. The 
different strata do not present such marked characteristics that they can be traced with 
confidence for long distances, although some of the conglomerates in Glen Mowbray 
have been followed for more than a mile. Conglomerates, however, are from their very 
nature— being the product of strong currents and powerful attrition— apt to be of very 
local occurrence.

Within the area embraced by the large map (the neighbourhood of Thornborough 
and Kingsborough), there is a marked connection between the geological structure and 
physical features of the field. This probably holds equally true of the outside districts, 
which have not yet, however, been mapped.

* Brisbane : by Authority : 1884.
H
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The strata strike, on the whole, from north-west to south-east, the denuded edges 
coming to the surface in that direction. Their dip is usually towards the north-east, 
and at a high angle, approaching the vertical. But the lines denoting the outcrops of the 
strata, as will be seen from the map, bend or “ bag” southward along an axial line passing 
to the west of the township of Thornborough. It is impossible to estimate exactly the 
thickness of the series of strata to which the goldfield belongs, as neither top nor bottom 
has yet been detected, and, moreover, the apparent thickness may be exaggerated by 
unsuspected replications among the denuded beds; but a minimum thickness at least 
may be arrived at with some confidence by assuming that, allowing for replications, and 
even for possible faults, the average dip to N.E. is no more than 65°. On this assump
tion a thickness of 4,000 feet may be presumed for the strata cropping out between the 
horizon of the Amy Moore Mine and the north-east edge of the large scale map, as 
measured to the south-east of Kingsborough. Measuring downward from this same 
horizon at Peak “ N ,” in the Mount McGann Range, south-westward to Mount Grant 
(a line where the apparent thickness is not affected by the bending or bagging above 
referred to), a further thickness of at least 17,000 feet of strata is met with.

The detailed “  Study in Stratigraphy”  which the preparation of the large map 
implies has revealed nothing to suggest the idea of any break in the continuity of the 
deposition of the whole series of at least 21,000 feet of strata, unless it be the gathering, 
at the head of Columbia Creek, of a portion of the series which at the mouth of 
Caledonia Creek, only five miles distant, measures (at 65° of estimated average dip) 
about 10,000 feet, into a space which can contain, although the strata are vertical, no 
more than 1,300 feet. But I  am inclined to think that the phenomenon may be 
explained by a thinning out of the sediments towards the south-east, though possibly 
the effect may be aided by a fault having a downthrow to the north-east.

The nearly parellel valleys of Caledonia Creek (Glen Mowbray) and the Hodg- 
kinson River are bounded on the right or north-eastern side by the Mount McGann 
Range, and on the opposite side by the Mount Robert Range. These ranges have had 
their trend determined indirectly by the forces which compressed the strata of the 
district from south-west to north-east, and threw them into long folds from south-east 
to north-west. A fter the strata had been compressed into nearly as small a compass 
as they would go into— i.e., till they became nearly vertical— the further operation of 
the same pressure resulted in the formation of fissures along lines of weakness, 
which lines of weakness were found in the bedding-planes dividing the upturned 
strata from one another. These fissures, which are nearly, but not exactly, parallel 
with the outcrops o f the strata, have been filled with a rock of great hardness, 
which, by its power of resisting denudation, has given rise to the Mount McGann 
and Mount Robert Ranges. Both of these ranges occur in zones in which the 
hard rocks in question are closely grouped together, while the intervening softer 
“ country ”  lias been channelled by the Hodgkinson River and Caledonia Creek 
into deep valleys. The material with which the fissures are filled forms veins or 
dykes, from three to forty feet in wridth, of pure silica in almost all of its various forms. 
It frequently resembles quartzite, and occasionally passes into ribbon-jasper or chalce
dony. The veins are often so laminated parallel to their sides as to suggest that they 
may be beds rather than veins, but the mode in which they now and then cut across the 
adjacent strata, although preserving a general parallelism, sufficiently disproves this theory. 
Crystallisation is comparatively rare, and the lamination seems to imply deposition o f 
silica during the passage of copious sheets of hot water charged with the mineral in 
solution rather than the segregation of the silica from the surrounding strata. The veins 
(which they hardly are in the usual sense of the word), as laid down on the map, are very
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striking; but in nature they are more remarkable still. They can be followed from hilltop 
to hilltop, forming at times rough insurmountable walls a hundred feet in height 
—as, for example, in the peaks west of Mount Tenison W oods. In other places denuda
tion has left their remains on hillsides or hilltops in the form of huge cubes of hard 
quartzite, from which the surrounding softer rocks have crumbled away. These cubes 
stand up weird and solitary, like the “  perched blocks ”  of Alpine and Arctic lands. The 
linear persistence of the veins in question is very remarkable. One, for instance, has 
been traced (with a few breaks) from Mount McGann to the head of Tyrconnell Creek, 
a distance of over six miles. The two veins intersecting Mount Robert have been 
followed for four miles each. In these and many other cases the tracing of the veins 
was abandoned for no other reason than that the limit of the map had been reached. 
Similar veins, it may be here observed, have been noted by the W riter in the Oloncurry 
and Leichhardt region, where they attain still more gigantic proportions. The veins of 
the Cloncurry and Hodgkinson resemble the dolerite dykes of Scotland and Ireland 
more than the ore-charged reefs of Australia. The Hodgkinson veins, I  have been 
informed, contain rare and miuute quantities of gold. I  have not been able to verify 
this information, and suspect that the gold may have come from reefs adjacent to the 
veins. Specular iron ore, brown haematite, and binoxide of manganese are not uncom
monly found in the cavities of the larger veins.

In a conglomerate on the hillside, opposite the Glen Mowbray Machine, there 
occur some large oval pebbles or shingles of black shale. The shingles strongly resemble 
the Graptolite Shales of Victoria and the Uplands of the South of Scotland. But they 
are also quite undistinguishable from the beds of dark shale which lie beside, and 
geologically both above and below, the conglomerate bed. I  split open a great number 
of the shale shingles in search of graptolites, but without success. They yielded instead a 
number o f reed-like plant-impressions, invariably too indistinct for determination.

Near the northern boundary of the township of Thornborough is the Chance 
Tunnel. The locality is about a mile south of the conglomerate in Glen Mowbray, and 
the strata cut in the tunnel occupy a horizon which may be estimated at d,620 feet 
below that of the conglomerate. They consist for the most part of dark-blue shales 
(commonly but improperly known as slates), with alternations of hard, gritty grey- 
wackes and a few bands of fine conglomerate. The fine-grained greywackes yielded a 
“  petrified snake,”  which was sent to the Queensland Museum, and pronounced by Mr. 
C. W . de Vis to be a Lepidodendron, probably L. australe, McCoy.* I  visited the spot 
afterwards, and saw some flattened stems and twigs, which may have belonged to 
Lepidodendron, but from which all the characteristic markings had disappeared. M y 
visit left no doubt on my mind regarding the bona fides o f the discovery. I found 
among the shales numerous casts of crustacean or molluscan tracks, some reed-like 
plant-impressions, and a fragment of carbonised wood.

Even if the shale pebbles or boulders or shingle (as the case may be) of the 
Glen Mowbray or other similar conglomerate should in future yield recognisable fossils, 
I  should not necessarily regard the fossils as “ derived”  from some older formation 
which had been upheaved and subjected to denudation during the period marked by the 
deposition of the conglomerate. On the contrary, I  should believe the fossils to be of 
practically contemporaneous origin. I  believe the plant-remains of the Glen Mowbray 
shingles must have been derived from a bed of shale which formed a part of the same 
formation. In my field experience nothing is more certain than that fragments of a 
given shale bed will be found in any succeeding bed of conglomerate. The explanation

* This has since been confirmed by my Colleague, who was allowed, by the courtesy of Mr. De Vis, 
to examine the specimens in the Queensland Museum.
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is, I  believe, to be found in tbe sun-drying and peeling-off of flakes of tbe shale and 
their subsequent partial rounding by attrition. I  say this by way of caution against 
hasty conclusions from future discoveries. In the very probable event, for instance, 
of the discovery in shale-shingles of a determinable fossil— say, Lepidodendron australe 
— the conclusion would be that the conglomerate containing the shingle was deposited 
in a geological age subsequent to the deposition of the shale containing Lepidodendron 
australe, and, in my belief, the conclusion would be erroneous.

A.t the intersection of the road from Thornborough to Glen Mowbray with that 
which leads up to the Pioneer and Tichborne Mines is the outcrop of a bed of con
glomerate, in which pebbles, up to six or eight inches in diameter, are closely packed 
in a matrix of greywacke. Of these pebbles some are of greywacke, the majority 
quartz, and a fair proportion blue coralline limestone. Similar limestone pebbles are 
found in conglomerates in a number of other places— e.g., on the hill west of the City 
of Dublin Reef, on the roadside in Glen Mowbray, near the junction o f the Thorn- 
borough and Kingsborough roads, in the gully west of the shambles in Glen Mowbray, 
and in Tyrconnell Creek, north of the Honest Lawyer.

As in the case of the shale-shingles of the Glen Mowbray Conglomerate, I  con
sidered it very doubtful whether the fossils in the limestone pebbles were really 
“  derived ” from an older formation, having observed that the shingles on the Pacific 
coast of the present day contain numerous pebbles and boulders of coral drifted from 
the Barrier or other reefs. In this view I  was subsequently confirmed by the discovery, 
about a mile and a-half south-west of Beaconsfield, of a conglomerate with similar 
pebbles containing similar fossils, almost immediately adjoining a bed of limestone which 
has been quarried for mortar for the Antimony Smelting Works at Northcote. This 
bed of limestone is vertical, four feet at least in thickness, and strikes north-north-west, 
as do all the strata in the neighbourhood. The limestone was found to contain a number 
of corals and shells, among which my Colleague has recognised JPachypora, sp. ind., and 
Cyathophyllum, sp. ind. (PI. 3, f. 10). Without attempting to name any more o f the 
corals, which are in indifferent preservation, it is easily seen that several species are 
common to the limestone bed and to the limestone pebbles in the conglomerate. The 
corals which weather out in relief from the limestone pebbles of the conglomerate may 
therefore be ranked as contemporaneous with the strata of the goldfield.

The discovery of Lepidodendron in the Gympie Beds at the Training W all 
Quarries, Rockhampton, removes one formidable objection to classing the Hodgkinson 
Beds with the Gympie Beds. As long as Lepidodendron was believed to be confined to 
the Star Beds, its occurrence in the Hodgkinson strata seemed favourable to placing the 
latter on a horizon near the former. W e have here a second instance of the occurrence 
of Lepidodendron associated with a marine fauna in one and the same bed.*

The auriferous reefs of the Hodgkinson are well defined, and are divisible into 
two groups or orders. Those of the first group coincide in their strike with the strike 
of the strata in which they occur. To this group belong the Tasmanian, North Star, 
Outward Bound, Amy Moore, Yulcau, Britannia, Caledonia, Porget-me-Not, Yon 
Moltke, Lady Mary, Mark Twain, Rob Roy, Garry Owen, Tyrconnell, Black Prince, 
Henry Grattan, Commodore, Lizzie Redmond, Hero, Pioneer, Hope, and others. In  all 
the members of this group a general law may be observed. They underlie at right angles 
to the dip of the strata. This circumstance can only mean that the fissures were produced 
by the same pressure that upturned the strata. Each stratum would break along a 
plane of least resistance, which would be found at right angles to the planes of bedding.

* See Annual Report of the Department of Mines, N.S.W., foi 1889, p. 239.
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The second group, which comprises the Bismarck, King Atilla, Lady Anne, 
Providence, Flying Pig, Tichborne, Idaho, Explorer, G-reat Northern, Devon and Corn
wall, Empress of India, Alliance, Mowbray, Honest Lawyer, Fourth of July, Columbia, 
and Eureka, runs mainly north and south and at right angles to the lines which denote 
the outcrops of the stratified rocks. Their underlie is always to the east. It is 
probable that they belong to a period subsequent to the first series of fissures.

The gold occurs in a matrix of laminated quartz, without much pyrites or galena 
(except in the case of some of the mines of the Eastern Hodgkinson). There is 
consequently little difference in the productiveness of the stone above and below the 
water level. Blanks are met with here and there in most of the reefs— i.e., spaces con
taining neither gold nor quartz, but only a brecciated gangue of sandstone and shale 
fragments. The gold almost always occurs in rather narrow “ shoots,”  most of which 
die out (although the quartz may continue) at less than four hundred feet in depth. 
There is, however, no reason to doubt that at greater depths other shoots will yet be 
discovered.

In addition to the reefs around the townships of Thornborough and Kings- 
borough, Deep Creek, Woodville, the Eastern Hodgkinson, and Northcote are or have 
been important centres of mining industry. Antimony lodes occur at W oodville and 
Northcote. A t the latter large smelting works have been erected.

The strata of the Palmer Gold Field are in all probability of the same age as those 
of the Hodgkinson Gold Field. Between the Ida and Maytown the shales or slates and 
sandstones have a pretty uniform north-north-west and south-south-east strike, and are 
nearly vertical, with a slight dip tp west-south-west. From Maytown, down the Palmer 
for about a mile, similar rocks, also nearly on edge, strike mainly north and south, with 
a slight dip to the west. Farther west the character of the stratified rocks changes; 
they become of a more altered type, consisting mainly of slates and schists. A  limestone 
bed of immense thickness belonging to the same series runs south-south-east from 
Palmerville for at least twenty miles towards the Mitchell. I  failed to obtain any 
fossils from this limestone, which is generally blue and unaltered, but at times becomes 
a grey crystalline marble. The same limestone is traceable from Palmerville northward. 
On the east side of the Cooktown and Palmerville Road, about four miles north of 
Palmerville, the limestone is vertical, and strikes north and south, and is accompanied 
by vertical slates (with a similar dip and strike), which occupy the floor of the valley 
or pass through which the road and telegraph line are carried. The limestone here is a 
grey, crystalline marble, although its surface is blackened by a crust of lichens. The 
only fossils observed were Crinoid stems, too imperfectly preserved for specific or even 
for generic determination.. The limestone forms a cliff of about a hundred feet in 
height, which is weathered into the most fantastic and even grotesque shapes. The 
strata of this formation are succeeded unconformably by the Desert Sandstone on the 
right bank of the Palmer, from Palmerville up to Maytown.

Between Maytown and the head of Limestone Creek, a tributary of the Mitchell, 
the slates and grey wackes of the goldfield strike for the most part north-west and south
east. The whole of the so-called “  Limestone”  District shows little but slates or shales 
and sandstones or greywackes, with a nearly' vertical dip and a north-and-south strike. 
Occasionally beds of flinty lydian-stone are interstratified with the shales and greywackes. 
Between the mouth of Limestone Creek and the St. George and Mitchell Rivers, is a 
conglomerate containing pebbles of blue limestone. This conglomerate is exactly similar 
to the conglomerate of Glen Mowbray already described, and the shales and greywackes 
themselves bear such a strong lithological resemblance to those of the Hodgkinson 
Gold Field that the conclusion is irresistible that they are part of the same deposit.
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The country-rock of the lead, silver, and tin-bearing region of Mount Albion, 
Irvinebank, Dry River, and part of Watsonville probably belongs to the same age as 
the Hodgkiuson and Palmer Gold Fields. At Mount Albion the strata consist of thick- 
bedded, fine, grey, hard, siliceous sandstones, sometimes approaching quartzite, and always 
somewhat pyritous, and grey and dark shales. These rocks, in the mountain on which 
the Mount Albion, Lady Jane, and Barossa Silver Mines are situated, are intersected 
by numerous faults, which traverse the field in every direction, and cut it up into small 
pieces, the dip and strike being totally different in each of these sections.

The sandstone of No. 1 Lady Jane Shaft and the shale of the Mount Albion Mine 
at the depth of 114 feet are plentifully marked with plant-impressions, which, however, 
are quite undistinguish able.

At Silverfield, about a mile and a-half south-south-east of Mount Albion, similar 
strata, with, however, a larger proportion of shales, form the matrix of argentiferous 
galena lodes. The strata strike west-north-west and underlie at high angles to south- 
south-west, but do not appear to be disturbed by faults to anything like the same extent 
as the Mount Albion strata.

Similar strata extend from Mount Albion through Irvinebank to the Dry River 
at Newelltown, a distance of about forty miles. At Irvinebank numerous tin lodes occur 
in these rocks. At the Dry River numerous argentiferous galena lodes, some copper 
lodes, and a lode of magnetic ironstone occur among grey and black slates or shales and 
greywackes, together with a bed of blue limestone, striking north and south. I  could 
not find any fossils in the strata worth preserving, although the limestone showed traces 
of corals on weathered surfaces. #

In the Great Western District, near Watsonville, a group of tiu-mines lies in a 
band of slates and greywackes, intervening between the granite of Watsonville and the 
porphyry of the dividing range between the Walsh and Herbert Rivers, in the latter of 
which the majority of the tin-mines of the Western District are situated. The band of 
greywackes and slates extends from east to west, broadening considerably to the east. 
The strata dip for the most part at comparatively low angles to the south-west. The 
deposits of tin and copper ores in this district have a marked tendency to leave the 
fissure lodes and replace to some extent the material of the stratified rocks.

In the neighbourhood of Mount Albion a series of shales, sandstones, and grits 
replace the porphyry, which has extended for some distance to the east. In this 
formation are the silver-lead mines of Mount Albion and Silverfield. These strata have 
a general east-north-east and west-south-west strike, while their dip may be either to 
north-north-west, or south-south-east, or vertical. In Mount Albion itself (the moun
tain), the sandstones and grits predominate, and the strata are intersected by a network 
of faults, between which they strike and dip in every direction. At the surface, the 
siliceous sandstones and grits of Mount Albion have an almost vitrified appearance, 
and might almost be classed as quartzites, and often weather in large spheroids, like 
granite blocks. When followed down in the mines, however, they have much more the 
appearance of ordinary unaltered rocks, the difference being apparently, to some extent 
at least, due to the loss of the “  quarry water ”  in the strata exposed at the surface.

The road from Mount Albion to Georgetown, which runs at first southward down 
Albion Creek and then westward down Oakey Creek to near the junction of the latter 
with Gibbs Creek, traverses sandstones, grits, and shales like those of Mount Albion, 
dipping on the whole to the S.E. at about 50°, although the strata are much disturbed 
by faults, and the dip is frequently reversed. Near the last crossing of Oakey Creek 
the stratified rocks are replaced by a mass of porphyry, with round clear blebs of 
quartz, not very large orthoclase crystals, and a dark mineral, which may be weathered



119

hornblende, in the interstices. This rock weathers deeply, but quite differently from 
either the Herberton porphyry or the Watsonville granite. The surface is bestrewn 
with angular blocks, generally of not more than two cubic feet, with rounded angles. 
The porphyry continues to about one mile beyond the junction of the Georgetown coach 
road and the Chillagoe road, where the sandy grits and conglomerates of the Mount 
Albion type are again met with. The stratified rocks occupy the whole of the Chillagoe 
road from this point down Emu Creek, and across Sandy and Oakey Creeks, a distance 
of about thirteen miles. At the first crossing of Emu Creek the grits occur in very 
thick beds, and, as well as the accompanying shalrs, are nearly vertical, with a slight dip 
to the south. At the crossing of the creek nalf-a-mile beyond Leakey’s Creek the 
Mount Albion grits are a good deal hardened. Blocks of a coarse conglomerate (with 
a gritty matrix and large pebbles of quartzite) have been carried down the creek. 
Where the road next crosses the river I  ascended a mountain on the left bank, and 
found it to be composed of grits altered to quartzites, with some limited (? intrusive) 
masses of porphyry.

At the 32-mile telegraph post, which is near the road, porphyry rocks are again 
met with, at the foot of what is known as the Eeather-bed Range. Ascending the 
range by the road, the' mass of the range is found to consist of hornblendic granite, 
which is replaced by shales, sandstones, grits, and conglomerates on the head of 
Koorboora Creek, a tributary of the Tate.

From Koorboora Creek westward by the Koorboora Camp are massive altered 
grits and conglomerates, with a matrix resembling quartzite and containing some grains 
of quartz and some of plagioclase felspar. Near the head of the creek on which the 
Koorboora Camp stands, these rocks are intersected by dykes of acidic felstone. The 
stratified rocks continue along the road west-north-west to between Bismarck and 
Granite Creeks. Occasionally the grits are somewhat ferruginous. At other times 
they occur in thick beds, and are sometimes pebbly or conglomeratic, with a quasi- 
vitrified matrix, and weather in rude spheroids like granite.

Between Bismarck and Granite Creeks the road crosses a belt of coarse porphyry 
of the Herberton type, intersected by dykes of compact yellow felstone. The porphyry 
here appears to pass into true granite, containing sparse crystals of black mica 
(biotite). From this point to Mount Lucy granite is the prevailing rock seen in the 
neighbourhood *of the road.

A little beyond Mount Lucy the road to Muldiva strikes off to the left (south
west). At the junction of the roads beds of limestone are for the first time met with. 
Along the Muldiva road limestones are seen at intervals interbedded with thin flaggy 
quartzites, which latter are sometimes honeycombed with cavities from which limestone 
has weathered. These strike N. 20° W . and dip at high angles to W . 20° S. In about 
four miles from the turn-off of the road, and near the Muldiva Camp, the granite 
recommences. The road from Muldiva to Chillagoe, which joins the main road about 
a quarter of a mile east of Gorge Creek, also traverses strata of limestone and 
quartzite.

From Gorge Creek by the road north-westward to Zillmanton, and for a few 
miles beyond, the country presents alternations of comparatively flat land with ranges 
of limestone, which stand from one to four hundred feet above the level of the flats. 
The limestone is apparently in vertical beds, which strike on the whole to north-west 
and south-east, although there are evidently many changes in the strike. In some cases 
I  am pretty certain that the trend of the short “  ranges ”  does not correspond with the 
strike of the upturned beds. These strata between the limestones are comparatively 
rarely exposed, being covered, as a rule, by a considerable depth of red soil.
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In the neighbourhood of Redcap the limestone beds, as shown by quartzites 
interstratified with them, strike west-north-west and dip at high angles to north-north
east. In this district many thick beds of coarse conglomerate are interbedded with 
the limestones and quartzites.

Between Zillmanton and Dargalong Camp, which lies about six miles to the south, 
a thick bed of limestone is first crossed on the left bank of Stockman’s Creek. For the 
next two miles the track crosses grits, highly altered coarse conglomerates, and fine 
shales, the grits being recognisable without hesitation as of the Mount Albion type. To 
these succeed mica-schists, with a few interstratified beds of altered Mount Albion 
grits. In about a mile the mica-schists pass into gneiss, and ultimately into micaceous 
granite. For two miles further the track crosses granite country with numerous quartz 
reefs. A t the end of the two miles mica-schist recommences, and in it, near the junction 
of the granite, are the silver lodes of the Delaney or Dargalong group.

There is no question in my mind of the continuity of the whole series of stratified 
rocks met with between Mount Albion and Zillmanton. The grits met with throughout 
the whole series are so characteristic and so peculiar that these rocks must have been 
laid down during the continuance of almost identical physical conditions, or, in other 
words, during a single geological period. The purely mechanical character of the 
deposits to the east of Mount Lucy is, however, in strong contrast to the conditions 
which must have prevailed during the deposition of the limestones north-west of Mount 
Lucy. But the interbedding of the Mount Albion grits with the Chillagoe lime
stones shows that the regions east and west of Mount Lucy, although forming different 
horizons, belong to the same geological period. In the absence, or almost entire absence, 
of detailed mapping, it is difficult at present to be certain of the relative ages of the two 
horizons, but from what dips have been observed I lean to the opinion that the calcareous 
horizon is higher than the purely mechanical.

The limestones are generally semi-crystalline or crystalline in texture, passing into 
white marbles, and yield few and very imperfect organic remains. Near the Dorothy 
Mine I  obtained some specimens of Corals and Encrinite stems, but from their state of 
preservation I do not think that the most expert Palaeontologist could determine either 
genus or species. Similar fossils were obtained from the quartzites associated with the 
limestones near Zillmanton, but in no more recognisable condition. A  section of this 
fossiliferous rock shows, under the microscope, that some crystalline calcspar is still 
entangled in the silica skeleton, but reveals no trace of organisms. I  am strongly 
inclined to believe that the Chillagoe Limestones will prove to be continuous with the 
immense beds of limestone extending from the Mitchell, near its junction with Lime
stone Creek, through Palmerville, across the Palmer, and along the Palmerville and 
Cooktown Road. I  have elsewhere* given my reasons for believing in the identity of the 
strata of the Palmer and Hodgkinson G-old Fields, and I  think there is every probability 
that the Chillagoe and Mount Albion Beds will prove to belong to the same series. It 
may be observed that the Mitchell and Palmer Limestone bears a very marked lithological 
resemblance to the limestones of Chillagoe, and that the only fossils as yet recorded 
from the former belong to the same two classes as those obtained from the latter—  
viz., Corals and Encrinites— and are in the same unsatisfactory condition. The lime
stones of both regions, as well as the associated strata, present, as regards organic 
remains, a most striking contrast to the Devonian Limestones of the Broken River 
and the Burdekin, both of which teem with Corals and Brachiopods in perfect pre
servation.

* Preliminary Report by R.L.J. on Limestone District, part of the Palmer Gold Field. Brisbane : 
by Authority : 1888, p. 1.
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In the Hodgkinson Gold Field, among the shales which alternate with sandstones, 
grits, and conglomerates, Lepidodendron australe, McCoy, has been detected. This plant 
is characteristic of the Star Beds (Carboniferous) and of the lower portion of the 
Newcastle (N .S .W .) Coal-Measures. The shales, grits, and conglomerates of the 
Hodgkinson probably represent the series of similar rocks— which, however, are 
somewhat more altered— extending from Mount Albion to Mount Lucy, although 
in the latter the few plant-remains which have been discovered are not in recognisable 
condition.*

On the whole, the stratified rocks of the Mount Albion and Chillagoe Districts 
must for the present be regarded as equivalent to the Palmer and Hodgkinson Beds, and 
referred to the Gympie Division of the Permo-Carboniferous system. They pass, as has 
already been seen, into mica-schists, and finally into granites.*

A SECOND GROUP OF MINES IN CONNECTION W ITH  THE GYMPIE 
FORMATION OUTSIDE OF THE TYPE DISTRICT.

HODGKINSON GOLD FIELD.

This goldfield extends from the divide between the head of the Hodgkinson 
River and Leadingham Creek (an affluent of the Walsh River), north-westward for 
about forty miles down the valley of the Hodgkinson. It has already been sufficiently 
described in a previous portion of this chapter.

Y ield or Hodgkinson Gold Field.

Year. Alluvial Gold. Stone Crushed. Yield. Total Gold.

To end of— Oz. Tons. Oz. Oz.
1876 24,986 ... 712f 25,698$
1877 4,000 13,218 29,818 33,818
1878 4,000 25,949 40,435 44,435
1879 2,021 21,422 31,654 33,675
1880 (Not estimated) 19,4.72 25,096 25,096
1881 2,941

928
10,649 12,367 15,308

12,4951882 9,969 11,567
1883 (Not estimated) 8,032 7,203 7,203
1884 (Not estimated) 7,750 6,943 6,943
1885 (Not estimated) 5,362 5,553 5,553
1886 (Not estimated) 5,333 4,288 4,288
1887 (Not estimated) 2,686

2,596
2,399 2,399

1888 (Not estimated) 2,325 2,325
1889 (Not estimated) 2,993 1,960 1,960
1890 (Not estimated) 927 1,082 1,082

T o ta ls ............... 136,508 183,402 222,278

t Deduced from figures in Report of the Department of Mines for 1884, p. 11. 
t  Deduced from figures in Report on the Hodgkinson Gold Field. By R.L.J., 1884.

NORTHCOTE ANTIM ONY MINES.

The three principal antimony lodes, viz., the Emily, Craig’ s, and Matilda, occur 
within the limits of the Hodgkinson Gold Field, nearly in a lino running north-west 
from the head of Leadingham Creek to the head of the Hodgkinson. This line coincides 
with the strike of the slate and greywacke country-rock, and with the trend of the

* Report by R.L. J. on the Chillagoe and Koorboora Mining Districts. Brisbane: by Authority: 1891.
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lodes. The lodes, however, underlie to the south-west, while the strata dip to the north
east. They are traceable for considerable distances on the surface, as quaitz reefs 
stained with antimony oxide, and on being opened show large shoots of solid sulphide 
of antimony (stibnite). The Emily was worked for sometime for gold; the recorded 
crushings, 382 tons 12 cwt., having yielded 315 oz. 13 dwt.

The Wardens’ Reports mention that in 1877 several tons had been prepared for 
shipment, but as the price in Melbourne was only £12, nothing further had been done; 
that in 1881, Messrs. Denny and Co. were erecting smelting works; that in 1882, a 
quantity of ore had been raised; that in 1883, Messrs. Edwin Field and Son had erected 
large smelting works ; that in 1881, 550 tons of ore had been smelted, yielding 145 tons 
of crude antimony, valued at £3,500, and that the company had suspended operations ; 
that in 1885, 70 tons of ore, valued at £300, had been raised; that in 1889, 58 tons, 
valued at £215, had been raised ; and that in 1890, the Emily Co. had raised and 
purchased 578 tons 4 cwt., and smelted 571 tons for a yield of 172 tons of crude 
antimony, and had also forwarded to England 1 ton 4 cwt. 1 qr. o f regulus, and 19 tons 
of oxide (from flues), averaging 70 per cent., and had also forwarded two parcels o f 
7 tons 4 cwt., and 31 tons 5 cwt. of antimony ore from Woodville North (down the 
Hodgkinson below Thornborough). The value of the yield for the year is estimated at 
£4,816.

M ULGRAVE GOLD FIELD.
The Mulgrave River has evidently at one time entered the sea in Trinity Bay, 

but has been deflected— probably by the flows of basalt which fill up its valley down to 
the point where it turns sharply round to the south to flow into the sea at Port 
Constantine. It is a magnificent river, and drains the north side of Mount Bartle 
Frere, the eastern edge of the Barron Tableland, both sides of the Bellenden-Ker 
Ranges, and the western slopes of the Malbon-Thompson Range. The Lower Camp, 
or Goldsborough, is on the left bank of the river, at its junction with Toohey Creek. 
The Upper Camp is about six miles south of Goldsborough, on the spur dividing Toohey 
Creek and the Mulgrave. The walls of the Mulgrave Valley are mainly of greywacke, 
slate, and quartzite; but between the Lower and Upper Camps flows of basalt fill up 
the lower portions of the Mulgrave and Toohey Creek Valleys. In following the track 
from the Upper Camp to Ilerberton the stratified rocks continue to the edge of the 
basaltic tableland of the Barron. The Fisheries track from the Mulgrave to 
Ilerberton, on the other hand, makes its ascent to the edge of the basalt tableland over 
granitic rocks. There are evidently two distinct periods of basaltic outflows ; the first, 
that which “ levelled u p ”  the Barron Tableland, and the second, that which choked up, 
at least for a time, the Mulgrave and other valleys, which had been carved out of the 
tableland.

A  good deal of gold has been got in the alluvia of the Mulgrave at and below 
Goldsborough, but no accurate statistics are now obtainable. No serious attempt has 
as yet been made to search for gold beneath the newer basalt. The same may be said in 
this locality of the older basalt of the tableland, although the latter is continuous with 
the basaltic flows of the Upper Russell, beneath which payable drifts have been recently 
discovered.

At the Lower Camp are the Alice Reef, underlying to south-south-east at 70° 
(coincident with the bedding o f the slates and greywackes), and the Cairns Co-operative 
Co.’s Reef, vertical and running west-south-west. A t the Upper Camp are the 
Homeward Bound, Orient, Mowbray, Mabel, Scandinavian, and others. The reefs 
resemble in many points those of the Hodgkinson, and, although they cover only a 
limited area, some of them are likely to prove rich.
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The following information regarding the yield of the Mulgrave is all that can 
be extracted from the Wardens’ Reports, which are evidently imperfect, especially as 
regards alluvial gold obtained in the early days of the field.

Y ield  of M ulgrave G-old F ield .

Year. Quartz Crushed. Yield of Gold 
therefrom. Total Gold.

1879
Tons.

(No crusliings)
Oz. Oz.

440
1880 (No crusliings) ... 1,122
1881 (No crusliings) ... 784
1882 442 446 502
1883 174 302 302
1884 29 230 302
1885 222 260 275
1886 100 262 262
1888 US 327 327
1889
1890

(No crusliings) 
(Little work done)

Total 4,316

PALM ER GOLD FIELD.

The Palmer Gold Field, so far as it has been hitherto opened up, occupies an 
area which may be roughly estimated at 2,300 square miles. This estimate, as in all 
other cases, has no relation to the area of the proclaimed goldfield. The greater 
part of the goldfield is occupied by shales and sandstones in strata, which are tilted up 

^ so  as to strike from north and south to north-north-west and south-south-east, nearly 
vertical, but dipping slightly to west and west-south-west. Associated with the sand
stones and shales, and obviously part of the same series, is a belt of limestone, traceable 
from four miles north of Palmerville southward to the Mitchell River. These stratified 
rocks have not suffered any appreciable degree of metamorphism ; but owing to lateral 
pressure the shales have occasionally been cleaved so as to become true slates. They 
are traversed by dykes of igneous rocks (dolerite and diorite) of much later date. 
Regarding the age of the stratified rocks, no direct evidence has yet been discovered, 
the shales and sandstones having yielded only uudistinguishable plant-remains, and the 
limestones only traces of Encrinites and Corals of indeterminable genera. From the 
lithological resemblance of some of the beds, however, to others found in the 
Hodgkinson Gold Field, it may be inferred that the Palmer rocks are identical with 
those of the Hodgkinson— i.e., they belong to the Gympie Formation.

Nearly 92 per cent, of the gold hitherto obtained from the Palmer has been 
alluvial gold. The reefs in the neighbourhood of Maytown generally strike west-north
west and north-north-west, and underlie toward the south and west. Those at Lime
stone may be arranged in three groups— the first, running north and south and 
underlying to the w est; the second, east and west, and underlying to the north; 
the third, north-east and south-west, some underlying north-west and some south
east. The Normanby group of reefs follows no definite rule in their bearing and 
underlie.

As will be seen from the following table, the reefs have yielded, from 1874 to 
1890 inclusive, 105,548 oz. of gold,,

The yield from this source reached its maximum in 1870, the third year of work
ing. This was owing, in the first place, to the ease with which gold could be extracted
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from the surface stone, and in the second place to the comparatively large number of 
European miners then on the field, who had been originally attracted by the alluvial 
diggings. The reefs, however, at present show signs of increased activity and pro
ductiveness.

The production of alluvial gold reached its maximum in 1875, the third year of 
the existence of the field. The bulk of the total output of 1,2 LO,598 oz. of alluvial 
gold from 1873 to 1890 has, unfortunately, been reaped by Chinese.

North of the Palmer River the auriferous rocks are covered by a horizontal cake 
of the Desert Sandstone (Upper Cretaceous). This Desert Sandstone, there are cogent 
geological reasons for believing, may cover extensive deep leads of concentrated 
auriferous wash, which may yet prove even richer than the old alluvial diggings of the 
Palmer, It may be mentioned that the alluvial gold in many cases is found in localities 
where it is impossible to believe that it can have come from local reefs; and everything 
points to the old land-surface now covered by the Desert Sandstone as its original 
source. ( See Chapter on Desert Sandstone.)

Y ield  op P almer  G-old F ield .

Tear. Alluvial Gold. Reef Gold. Total.

•1873
Oz.

58,829
Tons Quartz. Oz. Oz.

58,829
1874 150,000 • • • 200 150,200
1875 250,000 • • • 400 250,400
1876 185,000 4,766 15,000 200,000
1877 167,760 4,949

4,061
11,811 179,571

1878 112,000 8,233 120,233
1879 79,998 4,814 10,002 90,000
1880 58,513 3,016 6,920 65,433
1881 45,171 3,170 6,789 51,960
1882 33,092 2,704 4,247 37,339
1883 21,171 2,702 2,918 24,089
1884 13,764 1,902 1,873 15,637
1885 9,960 1,676 2,953 12,913
1886 6,521 1,101 2,066 8,587
1887 5,000 1,477 1,981 6,981
1888 5,692 2,216 10,732 16,424
1889 4,298 3,079 12,563 16,861
1890 3,829 5,675 6,860 10,689

Grand totals ... 1,210,598 47,308 | 105,548 1,316,146

* Deduced from data in Report of Department of Mines for 1881, p. 10.

CANNIBAL CREEK TIN FIELD.

Up to 31st December, 1884, 2,373 tons of tin ore, valued at £102,300 10s., had 
been exported from the Palmer Glold Field, chiefly from alluvial workings on Granite 
and Cannibal Creeks. Although this stream tin was collected from slate and greywacke 
country, and in the neighbourhood of the Cannibal Creek lodes, it probably came, for 
the most part, from the granite range to the east. This range, which is a stronghold of 
the Aborigines, has never been sufficiently prospected for lodes. The lodes on Cannibal 
Creek are large quartz reefs, running E. 15° S., through a country-rock of slate and 
greywacke, and containing some tin ore. The formation of a company to work these 
lodes resulted disastrously, as expensive machinery was erected before the mines were 
proved to be payable. *
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Y ield  of P almeb  T in  F ield .
Tons. Estimated value. 

£  s.
(Prior to) 1880* 450 22,500 0

1880 759 38,000 0
1881f 535 16,847 10
1882 360 11,340 0
1883J 199 10,119 0
1884 ... 70 3,556 0

Totals ........................... 2,373
* Exported by Whitehead and Co.

£102,300 10

t Including, for the first time, Cannibal Creek lode-tin. 
t Cannibal Creek Company wound up.

M ITCHELL ANTIM ONY MINES.

Information lias recently been received to the effect that very important dis
coveries of auriferous antimony ore have been made by Mr. J. Y. Mulligan and others, 
on the Mitchell River near the Limestone Gold Mines.

MOUNT ALBION SILVER FIELD.

W est of the stanniferous porphyritic and granitic country of Herberton and 
Watsonville, a band o f stratified rocks stretches north-westward from the head of the 
Dry River. They consist, for the most part, o f shales and siliceous grits, the latter 
occasionally altered so as to be almost quartzites. Their general strike appears to be 
from north and south to north-north-west and south-south-east, but at Mount Albion 
itself, which is the most highly mineralised portion of the district, the rocks (among 
which siliceous grits predominate) have been minced up by innumerable faults into 
small segments, in each of which the strata have their own peculiar dip. In the Mount 
Albion Mine some sandstones are marked with reed-like plant-impressions, but nothing 
has yet been discovered sufficiently distinct to afford any positive evidence as to the 
age of the deposits.

In the principal mines on Mount Albion— viz., the Albion, Lady Jane, and 
Barossa— immense deposits of ore occur in a very irregular manner. It  appears that 
the faults are even more numerous than the evidence observable at the surface would 
indicate, and that the ore has filled up fissures formed by faults which intersect one 
another in every direction, so that there are no definite walls which can be followed for 
any distance. The ores are earthy and ferruginous, with argentiferous lead oxides and 
carbonates, and probably a good deal of silver chloride in fine particles accounts for 
their occasional extraordinary richness (600 or 700 oz. of silver to the ton). Large 
“ slugs”  of horn silver are met with from time to time in the workings. In  the 
Albion some were obtained at the surface and at the depth of nineteen feet. In the 
Lady Jane some were obtained at the one hundred and thirty and one hundred and 
eighty feet levels. The mines have not yet reached the water level, which is probably 
low, the mount being well drained by the faults which intersect it in every direction. 
Iron and lead oxides and carbonates, therefore, predominate, sulphide and sulphate 
ores forming, except in the Barossa (where the galena is associated with zinc-blende), 
only a small proportion of the ore.

In marked contrast to the deposits of ore on Mount Albion are those which 
occur about a mile and a-half to the south-east. A  large lode, the Silverhill, which 
might be taken as a typical example of what is meant by a true fissure lode, runs north 
and south through slate country, underlying at 45° to W. It is distinctly traceable
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across two hills and two gullies, for a distance of 1,500 feet, by occasional exposures 
of galena. In the workings the galena ore runs from nine inches to three feet m 
thickness, is occasionally associated with anglesite, zinc-blende, and pyrites, and is 
accompanied by a brecciform gangue of broken country-rock. The ore, although more 
than payable, is not nearly so rich in silver as that of Mount Albion. The mines at 
the Orient Camp, six miles north-east of Mount Albion, produce a similar class of ore to 
that of Silverhill.

Smelting works have been erected on Cummings Creek, Mount Albion, by 
Messrs. John Moffatt and Co., and the ores have been very successfully treated. The 
earthy ores of Mount Albion are mixed in due proportions with the galena ores of the 
Orient and Silverhill, and with ironstone and limestone from the Dry River. The 
bullion is cast into ingots of lead containing generally about 600 oz. of silver to the 
ton, and exported in this form.

Some confusion has arisen, owing to the Mineral Lands Commissioner having 
given in 1885 the amount of ore raised, while in 1886 only the amount smelted is given. 
Probably the amount smelted in the latter year included some of that raised in the 
former, so that the returns are defective for statistical purposes. The following notes 
embody all the information obtainable :— In 1885, 2,028 tons of ore were raised, con
taining 218,450 oz. o f silver. Estimating the value of the ore on a basis of 3s. 6d. per 
oz. of silver, the value would be £38,229. In 1886, 1,410| tons of ore smelted, yielded 
223 tons of bullion, estimated to contain 88,224 oz. of silver; at 3s. 6d. per oz. of silver, 
the value would be £15,439 : 340 tons of ore, valued at £22,446, are said to have been 
raised during the year. In 1887, 4,849 tons of ore were smelted, yielding 1,041 tons of 
bullion, estimated to contain 272,863 oz. of silver, and valued at £54,572 12s. How 
much was raised during the year is not stated.* In 1888, 5,347 tons of ore were smelted, 
yielding 1,083 tons of bullion, estimated to contain 229,308 oz. of silver, and valued at 
£42,000. In 1889, 5,801 tons of ore were smelted, yielding 896 tons of bullion, 
estimated to contain 221,374 oz. of silver, valued at £55,683, besides 527 tons of 
sulphide ore exported to England for treatment, estimated to contain 96,818 oz. of 
silver. In 1890, 4,017 tons smelted, yielding 888 tons of bullion, estimated to contain
155,000 oz. of silver; besides 425 tons of sulphide ore exported, estimated to contain 
65,621 oz. of silver; and 128 tons of ore forwarded to Aldershot, estimated to contain 
10,368 oz. of silver.

These total values, for obvious reasons, cannot be added together.

D R Y  R IV E R  SILVER FIELD.

This field lies in the belt of mineralised stratified rocks which extends south
eastward from Mount Albion. The slates and greywacltes which form the mass of the 
strata strike mainly north and south. The principal lodes— the Try-no-More, Dunn’s, 
Silver Streak, Target, Silver Yallev, W hite Star, and Rainbow— trend on an average 
from north-west to south-east, and underlie to the south-west. They have, as a rule, 
caps of ferruginous gossan showing lead oxide, galena, sulphate of lead, and carbonate 
of copper. In the Try-no-More, the ore at a greater depth is somewhat complex, being 
composed of copper pyrites, grey iron pyrites, galena, and zinc-blende. The other mines, 
however, yield chiefly argentiferous galena, with occasional zinc-blende. A  smelting 
company commenced operations in 1883, and suspended operations in 1886. There is 
no doubt that several of the mines are distinctly payable. The failure of the field is

* Except in Table A, where 1,041 tons and <£54,572 are given, evidently by mistake, as the amount 
of ore raised and its value.
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attributed locally to the policy of the smelting company, which was said to have been 
to force outside holders to sell their mines. The result is said to have been that 
ultimately these mines ceased to produce enough to keep the works employed. A  
decidedly good opening is offered by this field for a smelting work conducted on a more 
rational principle. There is a prospect of the smelting works being again set going, 
and several of the mines have recently been reopened.

For some years operations on the field were limited to the raising of limestone 
and ironstone, used as fluxes at the Mount Albion W orks.

The following table gives extracts from the Mineral Lands Commissioner’s 
Beports:—

Y ield  op D r y  R iver  Silver  F ield .
1883. —100 tons ore smelted yielded 18^ tons bullion, valued at £832.
1884. — 200 tons ore raised, valued at £1,600.
1885. — 500 tons ore raised, and dressed for smelting; estimated silver 

contents, 30,000 o z .; estimated value, £5,844.
(“  The Pacific Smelter had a trial run, and smelted 120 tons of ore for a 

yield of 42 tons of bullion, valued at £40 per ton ; but smelting has again 
been suspended.” )
1886. —420 tons ore smelted yielded 117 tons bullion; estimated silver

contents, 22,230 o z .; estimated value, £4,668. (“ But at present
smelting operations are suspended.” )

NEBO (MOUNT BRITTON) GOLD FIELD.

The reefs of the Mount Britton G-old Field occur partly in diorite and partly in 
grey and black shales and sandstones. The stratified rocks, which contain indistinct 
plant-remains, probably belong to the G-ympie Formation, and the igneous rocks appear 
to be partly interbedded and partly intrusive. The field was opened in 18S1 as an 
alluvial diggings, and has yielded some large nuggets— (59 oz., 50 oz., 45 oz., 40 oz , and 
35 oz.—with but a small proportion of fine gold. Two groups of reefs, one at the head 
o f Nuggetty Grully and the other about three-quarters of a mile to the south, have 
yielded some rich crushings. Except the totals for the different years, no returns have 
been furnished by the Wardens. In  the latter half of 1883, the Little Wanderer Beef 
crushed 421 tons of stone for 2,416oz. of gold. A third group of reefs, near Mount 
Clarke, looks as if it might yet prove valuable.

Y ield  op M ount B ritton  G old F ie l d .

Tear. * Alluvial Gold.
BEEF

Stone Crushed.

GOLD.

Gold therefrom.
Total Gold.

Oz. Tons. Oz. Oz.
1881 4,808 (No crusliings) ... 4,808
1882 625 ? 627 2,779 3,404
1883 520 P 686 2,095 2,615
1884 800? 200 500 1,300
1885 . . . (No returns) . . . . . .
1886 say, 300 . . . say, 50 350
1887 450 12 16 466
1888 268 • • • 489 757
1889 68 28 94 162
1890 95 22 34 129

Total 13,991
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SELLHEIM SILVER FIELD.
The majority of the argentiferous galena lodes of the Sellheim occur in an 

altered dolerite rock,* which appears to have intruded among and spread over the 
denuded surfaces of a series of stratified rocks. A  few of the lodes have been worked 
to a limited extent in the latter. The stratified rocks in question are best seen in 
Gordon Gully, which falls into the left bank of the Sellheim River, south of Euka- 
lunda township. They have a general dip to S.W. at angles varying from 20° to 
30°, and consist of bluish-grey shales and fine-grained sandstones, marked with faint 
impressions of fossils, among which I  could detect Spirifera, Productus, Pecten  or 
Avimlopecten, and Stenopora. Although the fossils obtained were all very imperfect, 
I  have little hesitation in classing the strata in which they occur with the Gympie Beds. 
This series appears to be faulted on the east against granite and on the west against 
the Star Beds already described. It is in this neighbourhood that the Ghonetes, &c., 
beds, referred to by Daintree and McCoy, occur.

The field is minutely described in a Report by the W riter.f The principal
lines of lode are the Pyramid, Bonnie Dundee, General Gordon, and Bob Roy, some 
of them over half-a-mile in length. No smelting works have yet been erected, and, 
considering the expense of carriage of the ore to Bowen, it speaks well for the field 
that it has lived so long.

Bismuth mines (see Chapter II .)  occur in the neighbourhood, but in granite or 
syenite country.

Y i e l d  o f  S e l l h e i m  S i l v e r  M in e s .

Ore Exported. Value.
Tons. £

1883 20 400
1884 120 2,400
1885 278 5,165
1886 259 5,150
1887 207 4,215
1888 430 8,061
1889 132 2,462

* Totals • • • ... 1,446 27,853
* The return of silver for 1890 cannot be given, as the Commissioner’s Report only gives the total o f  silver and 

bismuth ore as 53 tons 11 cwt., valued at £1,709 Os. 6d.

J.

* See Mr. Clarke’s Petrographical Notes.
f  Report on the Sellheim Silver Mines and Surrounding District. Brisbane ; by Authority: 1889.



CHAPTER X.

THE PERM O-CARBON IFEROU S STSTEM — continued.

THE STAR FORMATION.

T h e  Star Basin forms an area of about tliirty-six square miles, at the junction of the 
Great and Little Star Rivers, which are tributaries of the Upper Burdekin. Disposed 
with only a gentle dip, and consisting of unaltered stratified jocks, it contrasts in a 
striking manner with the surrounding granites, gneisses, slates, and schists. The 
latter, occurring between the Star and Keelbottom Rivers, and forming the country- 
rock of the Star Gold Field, and of the now much better known Silver Field of 
Argentine, as well as the stanniferous porphyry of Running Creek, are of much older 
date than the rocks which I named, in 1878, the “  Star Beds,”  and which I  then 
regarded (following Messrs. Daintree and R. Etheridge, F.R.S.) as Upper Devonian.

In a hill about three and a-half miles south-south-east of the Star Station, a 
number of beds of coarse hard siliceous sandstone or grit, with quartz pebbles, rest 
on granite and dip to W . at an angle of 12°, presenting to the east an escarpment 
which rises some two hundred feet above the level of the granite. The same beds are 
seen in Horse Creek. Their total thickness cannot be less than three hundred feet.

On Dinner Creek, the beds which are seen in closest proximity are coarse grits 
and conglomerates, with pebbles of quartz and lydian-stone. Although these strata 
are probably on the same horizon as the grits of the hill referred to in the last paragraph, 
they dip at 20° towards the position where the metamorphic rocks appear at the surface. 
There is probably, therefore, a fault between the two formations at this place.

Where the Little Star River enters the Basin from the north, the lowest of the 
Star Beds open to observation are coarse gritty sandstones, containing a few pebbles 
and dipping to S. at an angle of 30°.

On the west side of the Great Star River, where the grits at the base of the 
series might have been expected to reappear at the surface, they were not observed. It 
is quite possible that they may have thinned out in the six miles that intervene.

Supposing the dip of 12° to continue without interruption from the grit of the 
hill down the course of Horse Creek, a series of strata equal to a vertical thickness of 
eight hundred feet should intervene between the grit and the strata next exposed to view, 
viz., about twenty feet of bluish shales, somewhat calcareous, which dip to S.E. at 20°, 
on the western branch of Sandy Creek near an old grave. The shales are covered with 
impressions of Lepidodendron. Similar shales, also rich in Lepidadendron-impressions, 
are met with on the eastern branch of the creek, where they are turned up on end. In 
this locality a fault probably divides the outcrop of the metamorphic slates, &c., from 
the Star Beds, concealing the lowest members of the latter series.

Next in ascending order, after a gap, estimated at thirty-five feet, is a bed of 
sandstone dipping to the south, and about ten feet in thickness, seen at the mouth of 
Sandy Creek. Above the sandstone, where Corner Creek falls into the Great Star 
River, are about twelve feet of green shales dipping at 30° to S.S.W. These shales are 
exceedingly rich in organic remains, among which the following have been recognised:—  

Lepidodendron australe, McCoy.
„  veltheimianum, Sternb.

Actinocrinus, sp. ind., PI. 7, fig. 9.
I
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Beyrichia varicosa, T. R. Jones, PI. 7, fig. 15.
Pkillipsia duiia, Eth.
Fenestella multiporata, De Kon.
Spirifera bicarinata, Eth. fil., PI. 10, figs. 9, 13 ; PI. 37, fig. 17 ; PI. 11, 

figs. 1-3.
Spiriferina, sp. ind.
Beticularia TTrei, Fleming.
JRetzia radialis, Phill.
Orthis resupinata, Martin.
Strophomena rhomboidalis, yar. analoga, Phill.
Ghonetes cracoioensis, Eth.

„ sp. ind. (a), PI. 13, fig. 10; PI. 37, figs. 21, 22.
Entolium, sp.
Euchondria, sp.
Nuculana, sp. ind.
Naticopsis variata, Phill. ?

„  sp. ind.
Porcellia Pearsi, Eth. fil., PI. 15, figs. 7, 8.
Orthoceras, sp.

A gap of thirty-five feet intervenes between the fossiliferous beds of Corner 
Creek and the next succeeding, which is seen in Brock’s Creek, viz., a bed of blue 
crystalline limestone at least twelve feet in thickness. Thin sections of the limestone, 
examined under the microscope, revealed no traces of organic remains.

About fifty yards further down Brock’s Creek, and probably about ten feet above 
the last-mentioned limestone, are fifteen feet of hard yellow sandstones, among which 
there are some greenish calcareous bands, and hard shales, dipping to S. at 25° to 30°. 
Iu this section I observed a curious case of contortion in the upper beds not continued 
into the lower beds (see Plate 53, fig. 3). This local contortion I  ascribe to the unequal 
contraction o f the purely sedimentary sandstones and shales and the partly chemically- 
formed calcareous sandstone.

After a gap, probably not amounting to more than fifteen feet, the following 
section is seen in Donald’ s Creek, dipping to S. at 20°:—

Feet
Blue shales with ironstone nodules, and impressions of Lepidodendron 

australe (McCoy), and thin hard limestone bands (upper beds at
mouth of creek)   80

Impure blue limestone ... ... 2
Shales ... ... 15
Hard sandstone............................................................................................. 1
Alternate bands of shale and fine, hard, calcareous sandstone, the sand

stone bands containing shells, and the shales plant-remains ... 50
Hard sandstones and shales .......................................................................... 70
Confused section, shales seen at intervals—room for ......................... 100
Fine dark-blue limestone or cement-stone, with conchoidal fracture, in

three b e d s ................................................ ... ... 3
Shales and hard sandstone, with Lepidodendron ... ... ... ... 20
Hard greenish sandstone (weathering spheroidally in parts), with

Lepidodendron ... ... ... ... 30

371
A bed of coarse conglomerate, twenty-five feet in thickness, seen in the Little 

Star River, north of the ford on the Coppermine Road, succeeds the uppermost beds
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in the above section, a gap of probably about thirty-five feet intervening. The con
glomerate is traceable on the surface for a mile and a-half. A band of porphyry, 
probably intrusive, although it follows the line of strike of the sedimentary beds, is 
seen in contact with the conglomerate in the Little Star River a few hundred yards 
above the ford.

A  gap of about thirty feet is supposed to separate the last-mentioned con
glomerate from the next higher bed, viz., a coarsely crystalline limestone, about one foot 
in thickness, seen in Horse Creek, and showing on its weathered surface sections of 
shells ( Orthis, &c.), Encrinites, and Corals. A microscopic examination of the limestone 
matrix in which the larger fossils are preserved proved it to be a mass of foraminifera. 
The forms of the larger shells are perfect, but their substance has been entirely replaced 
by calcspar. Above this limestone lie about twenty feet of thin-bedded calcareous 
sandstones and shales, dippings to W . at 30°, and containing Orthis, Chonetes, and 
Gasteropods, together with Lepidodendron australe, McCoy. To these succeed twenty 
feet of shales and hard dark-blue sandstone, dipping to the south-east; also seen in 
Horse Creek, south o f the Station Paddock.

Next in ascending order, after a gap of about twenty feet, is a coarse con
glomerate of coarse pebbles, dipping at 60° to N .W ., fifteen feet in thickness, seen 
in the Little Star River at the mouth of Horse Creek. Above this are about twenty 
feet o f green shales and fine hard calcareous sandstones, seen in the Little River at 
the ford on the Coppermine road.

As no other area in the Star Reds has as yet been mapped in the like detail, the 
strata above described are thrown into tabular form for convenience in future 
comparisons.

Feet.
Green shales and fine hard calcareous sandstones—Little River at

ford on Coppermine Road ................................................
Coarse conglomerate—Little Star River, at mouth of Horse Creek 
Gap ... ... ... ... ... ... ... ... ... ...
Shales and hard dark-blue sandstones—Horse Creek, south of Station

Paddock .............................................................................................
Thin-bcdded calcareous sandstones and shales, containing Orthis, 

Chonetes, Gasteropods, and Lepidodendron australe
Limestone, with shells, encrinites, and corals ..............
Clap ... ... ... ... ... ... ... ... ... ...
Coarse conglomerate—Little Star River, north of ford on Coppermine 

Road

<u©Vio

a3ao

Gap ... ... ... ... ... ... ... ... ... ...
'Blue shales, with ironstone nodules and impressions of Lepidodendron 

australe, McCoy, and thin hard limestone bands (upper beds, at 
mouth of creek)..............

Impure blue limestone .........................
Shales..............  ... .........................
Hard sandstone ... ... ... ... ... ... ...
Alternate bands of shales and fine hard calcareous sandstone, the 

sandstone bands containing shells, and the shales plant-remains ...
Hard sandstones and shales................................................
Confused section, shales seen at intervals—room for .........................
Fine dark-blue limestone or cement-stone, with conchoidal fracture

—in three b e d s ....................................
Shales and hard sandstone with Lepidodendron.....................................
Hard greenish sandstone (weathering spheroidally in parts), with 

_ Lepidodendron ... ........................ .

20
15
20

20

20
1

30

25
35

80
2

15
1

50
70

100

3
20

30
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Hard yellow sandstones, with greenish calcareous bands and hard 
shales—Brock’s Creek ...

Crap ... ... ... ... ... ...
Blue limestone—Brock’s Creek
Gap ... ... ... ... ... ... ...
Green shales, fossiliferous—Corner Creek 
Sandstone—mouth of Sandy Creek ...
Gap ........................................................................................................
Bluish calcareous shales, with Lepidodendron—west branch of Sandy

Creek ... ... ....................................
Gap ... ... ... ... ... ... ... ... ... ...
Grits and conglomerates—Horse Creek and hill to south, Dinner 

Creek and Little Star River ... ..............

Total ... ......................... 1,353
W hite sandstones, pebbly grits, and conglomerates of considerable thickness, 

belonging to the Star Beds, overlie the mica-schists and slates of the Argentine Silver 
.Field. They are inclined at comparatively low angles, and form cappings on the higher 
hills of the district such as Camp Hill, Ben Lomond, and the hill lying between the 
Bonanza and Caroline Mines.* The section (PI. 51, fig. 1) shows the relations of the 
sandstones, &c., overlying the silverfield to the Star Beds, as developed in the type 
district, and to the underlying rocks. It will be observed that the Star Beds some
times overlie the slates and schists of the silverfield, and sometimes rest directly on 
granite.

In my Handbook of Queensland Geology,+ I  described, under the name 
of the “  Dotswood Beds,” a series of strata largely developed in the valleys 
of the Fanning and Keelbottom, which I  then believed to succeed the Fanning 
(Burdekin) Limestone (Middle Devonian), conformably. To this horizon I  referred 
the plant Dicranophyllum australicum, Dawson, occurring in a bed of sandstone 
immediately, and conformably, overlying the Fanning Limestone. I  have since, as 
already stated, ascertained that the Fanning and Burdekin Limestones are succeeded by 
a great thickness of strata belonging to the same period (Middle Devonian), to which I  
have therefore relegated the plant in question. Moreover, I  have since found in the 
“  Dotswood Beds,”  as originally described, an abundant series of fossils which leave no 
doubt that the “  Dotswood Beds ”  are identical with the “  Star Beds,”  or at least are 
part and parcel of the same formation.

In Keelbottom Valley, near Dotswood, the strata of the so-called “ Dotswood 
Beds ”  dip to E. at 30°, and form a series of ridges across the valley. Taking into 
account the high dip and the extent of ground occupied by the outcrop of the strata, 
they must be some thousands of feet in thickness. Beds of brown felspathic sandstone 
alternate with conglomerates and red shales which are marked conspicuously with white 
spots. The conglomerates contain pebbles, up to six inches in diameter, the majority of 
which are of pink porphyry, a few being of hardened white sandstone or quartzite. 
The porphyry pebbles, as well as the felspathic sandstones and the gritty felspathic 
matrix of the conglomerates, clearly prove that the deposit was derived, as a whole, 
from the waste of volcanic or metamorphic materials. It bears a striking resemblance 
to the Lower Old Red of Perthshire, Scotland.

Feet.
15

15
10
12
35
12
10
35

20
332

300

* See Map attached to Report by R.L, J. on the Argentine (Star) Silver Mines. Brisbane : by 
Authority: 1886.

f  Brisbane: 1886,
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On the left bant of the Burdekin, opposite Dalrymple, the strata are of a 
character essentially similar to those of Dotswood. They consist o f reddish and 
chocolate-coloured sandstones, which are often cross-bedded, and sometimes flaggy, with 
faint ripple-marks. In places they enclose little pellets of chocolate-coloured shale. 
Buff ferruginous spots are common in the interior of the sandstone. The shales are 
occasionally greenish, but the red and chocolate-coloured beds predominate. The 
red and chocolate-coloured shales are dotted with white spots, and often weather 
spheroidally.

The little hill called Mount Keelbottom consists of a pale pinkish porphyry with 
a base of acidic felspar, crystal of orthoclase felspar, and water-clear blebs of quartz. 
The porphyry has a quasi-schistose structure which is specially noticeable on weathered 
surfaces. The same is observable in the hill immediately opposite Dalrymple, where a 
series of escarpments coincides in direction with the outcrop of the sandstone beds. It 
is more than likely that the porphyry is a metamorphosed volcanic tuff, but whether 
it is interbedded with the sandstone strata, or is of older date, has not been ascer
tained.

A visit to the Keelbottom River, in June, 1879, enabled me to include in the 
so-called “  Dotswood ”  (Star) Beds the greater part of the Keelbottom Valley up to the 
junction of Speed Creek, and a considerable portion o f the hilly region known as 
Table-top Downs. Leaving the eastward bend of the Keelbottom River, between the 
Plumtree Inn and Speed Creek, to ascend the hill on the eastern side of the valley, 
several low ridges are crossed composed of grey, greenish, and brownish sandstones, 
dipping at about 30° to E.S.E. The sandstones are generally in not very thick beds, 
are hard and tough, and occasionally weather spheroidally. Some of the brown beds 
are easily recognisable as having been derived from the waste of the adjacent granite. 
A ll the sandstones have a greater or less admixture of felspathic granules with the 
siliceous. Towards the base of the hill, the sandstones become more conglomeratic than 
in the valley, the pebbles being of porphyry, quartzite, quartz, and various metamorphic 
rocks (gneiss, slate, &c.) The steep slope of the hill is of conglomerate. Near the top 
is a thick, conspicuous stratum of yellow cross-bedded sandstone, capped by amygdaloidal 
dolerite, about ten feet in thickness. The dolerite is again surmounted by yellow 
sandstone. The strata, when followed in ascending order at right angles to their 
outcrops, become gradually more and more mixed up with traphean beds (varying from 
dolerites to porphyrites), till, towards the Eanning, the intercalated sandstones are 
scarcely met with. These ancient lava-beds, especially the porphyrites, are cupriferous 
over a wide area. Large masses of native copper are found in the Keelbottom Copper 
Mine.

In 1886 I  visited the range on the eastern side of the Keelbottom Valley, 
north-east of the Old Plumtree Inn (Boolangalla Town Reserve). On ascending 
from the old inn the slope was found to consist o f coarse, white, hard grit and 
conglomerate, dipping at 40° to S.S.E. These beds are intersected by a sheet of 
intrusive porphyry which runs obliquely across the bedding. The porphyry forms 
the top of the mountain, which has a double summit, the two peaks being divided 
by the head of a gully which falls into the Keelbottom River. Below the scarp 
formed by the edge of the porphyry are some beds of grit and conglomerate, 
divided by flaggy beds of fine-grained grey sandstones and beds of shale. The fine
grained sandstones yielded Spirifera bicarinata, Eth. fil.; Rhynchonella pleurodon, 
Phill.; Okonetes, sp. ind. (a), PI. 13, fig. 10, PI. 37, figs. 21, 2 2 ; Chonetes, sp. ind. 
(c), PI. 37, fig. 20, and numerous other fossils common to the Star Beds in the type 
district.
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Mr. A. Gibb Maitland speaks in the following terms * of a series of strata which 
he refers to the Star Beds:—

“  It is with hesitation that I  class a series of grits, sandstones, and conglomerates, 
occurring in the south-east corner of the country, with the Star Beds. N o organic 
remains were detected in any of them.

“  It is only their strong lithological resemblance to strata of that age in other 
areas that gives any clue to their geological position. They do not occupy a very 
extensive tract of country.

“  The first locality in which these beds were met with is about north-north-east 
o f Kangaroo Hills Station, and distant about eight to ten miles. They consist of coarse 
whitish quartzose grits and conglomerates, lying almost horizontally and forming 
conspicuous escarpments, traceable for some distance; they rest alternately upon 
granite and the upturned edges of a series of hardened grits and shales, which have a 
general north-east and south-west strike. Sect. IV ., plate 1,+ gives a general idea of 
their occurrence. Some little distance from Mount Box to the north, about ten feet 
thick of a whitish quartzose grit resting on granite and dipping at 70° N.E., is seen to 
be overflown by sheets of basaltic lava. Much lower down the creek boulders of grit 
were seen, but this is the only section where the rock is met with in situ. The section 
is shown Sect. I., plate 2.

“  An extensive development of these beds is to be seen in the Blue Range, which 
occupies that piece of country drained by the tributaries of Tomahawk or Packsaddle 
Creek, Camel Creek, and some minor affluents of the Burdekin. In a traverse from the 
camp on Tomahawk Creek to the Blue Range the country was found to consist of shales 
and ferruginous felspathic sandstones or greywackes, in which no fossils were detected. 
These beds are nearly vertical, and strike north-east and south-west.

“  The sedimentary strata which rest unconformably upon the vertical beds are 
arranged in the form of a synclinal trough, the longer axis of which appears to trend in 
a north-westerly direction. Scaling the first cliff formed by the denudation of the Star 
Beds, the quasi-vitreous white sandstones were found to dip S. at angles of about 35°; 
the trend of the mural precipice was east-south-east. The actual summit was ascertained 
by Aneroid to be 2,030 feet above sea-level. This mountain is almost isolated from the 
main mass of the range by a low saddle 1,620 feet above sea-level, and which divides 
waters flowing east and west. In this low saddle vertical ferruginous felspathic grits 
striking north-east and south-west crop out at intervals. After passing over a low 
table of grit, beneath which the vertical sedimentary beds are seen to lie, a hill 1,930 
feet above sea-level was ascended and found to be capped with grits, which were seamed 
in places with veinlets of quartz. A t the foot of the hill in the north-east these beds 
appear to be faulted against the vertical shales and greywackes. The highest point of 
the range was found to be 2,670 feet in height, and composed of coarse grit and 
conglomerate, with a vertical wall-like precipice over 100 feet in height facing the south
west. (Section II., plate 2.)

“  From this point the general character of the range could be well seen, and its 
geological structure. Owing to darkness coming on, I  was unable to visit the south
westerly end of the synclinal trough.

“ Another minor area of what are regarded as representatives of the Star Beds 
is met with in the vicinity of Lake Lucy Station. Some distance west from the head 
station a conspicuous low hill is seen to be composed of a semi-vitreous white grit or 
quartzite, which appears to unconformably overlie the "Wairuna Beds.

* Report on the Geology and Mineral Resources of the Upper Burdekin. Brisbane: by Authority: 1891.
+ Of Mr. Maitland’s Report
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“  A gully flowing south-west from the divide, east-south-east of the station, and 
about three miles distant from it, another section showing a similar grit or quartzite is 
seen in a cliff which trends north-east and south-west.”

Near the mouths of the Cape, Suttor, and Sellheim Rivers, a considerable area is 
occupied by the Star Beds, which cover the greater part of Harvest Home, Lornesleigh, 
and Mount McConnell Runs. They rest at their northern boundary on granite, and at 
their southern boundary, near the Sellheim Silver Mines, they are apparently separated 
by a fault from the G-ympie Beds. They appear to be disposed in a basin, the synclinal 
axis of which is a short distance south of Mount McConnell Station. Near the 
silver-mines they dip to N .W . at angles varying from 40° to 50°. On the northern 
boundary, near Mount McConnell, the lowest beds seen, which form what are known 
as the Devil’ s Crags, are white sandstones, hardened but otherwise not much 
altered, dipping at 75° to E. 15° S. The sandstone resembles lithologically those of 
the Star Beds near Dotswood. Between the Crags and Mount McConnell Station 
occasional outcrops' of stratified rocks, including quartzites, greywackes, flaggy 
sandstones, and shales, are met with,, dipping at 40° to S.S.E. The quartzites 
have small dark flakes of carbonaceous matter. The greywackes, which are often 
calcareous, are full of lines of small holes, but I  could see no distinct moulds of 
organic remains. Ou the road from Mount McConnell Station to Lornesleigh, 
three miles west of the former, I saw a felspathic sandstone full of stems of 
Lepidodendron, and another stem covered with circular leaf-scars {Cyclostigma?'). 
Similar fossils, I  am informed, are obtained at Lornesleigh and Harvest Home. 
Lepidodendron australe, McCoy, has been obtained at Harvest Home by Mr. P. W . 
Pears.*

In Conrad’s Dorf Block, about four miles south-east of Mount McConnell 
Station, sandstones and shales with plant-remains, including Cyclostigma (? ), dip to 
N .W . at over 45°. About two miles to east-south-east, felspathic sandstones, shales, 
and black quartzose lydian-stone dip to N. at 40°. The sandstones and shales contain 
plant-remains. Where the Ravenswood Road crosses the Sellheim River, about three 
miles short of the Silver-Mines, there are some coarse conglomerates with a green 
matrix, and boulders of quartz and quartzite, as well as some green felspathic and 
quartzose sandstones, all dipping N .N .W . at 45°.+

In 1890 Mr. W . H. Rands made a traverse of this district, and reported as 
follow s:—

“ Six miles south of the range dividing St. Paul’ s Creek from Cattle Creek, after 
passing over a reddish sandy soil, flat beds of a fine-grained felspathic sandstone are seen 
in Cattle Creek, dipping E. 10° N. at 20°. Portions of the sandstone contain a large 
amount of iron in their composition, and weather red. Above this is a coarse sandstone 
or grit with the same dip.

“  I  found no fossils in these beds, but they are probably Star Beds (Lower Car
boniferous) as they have the same strike and dip as beds of that age met with at Harvest 
Home and Mount McConnell Stations.

“  Continuing southwards towards Harvest Home Station, sandy flats are crossed 
to within about a mile of the station, where a sandstone dips east-north-east. At 
Harvest Home, beds of saudstone, with thin beds of shale, dip E.N.E. at 25°. In  these 
I  discovered some not very distinct plant-markings ( Catamites ?).

* See “  Catalogue of the Queensland Court in the Colonial and Indian Exhibition ” (London Edition),
p. 154.

f  See Geological Map attached to Report by R.L. J. on the Sellheim Silver Mines, &c. Brisbane : 
by Authority s 1889.
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“  On the south side of the Cape Biver, opposite to Harvest Home Station, a high 
ridge occurs coming down close to the river. On the northern flanks of this ridge are 
similar sandstones dipping steeply east-north-east against a felsitic rock, much resembling 
that of Mount St. Paul. The ridge is composed chiefly of this rock.

“  The couutry is quite flat from here across the valley of the Suttor Biver.
“  Along the road from Harvest Home Station to Lornesleigh Station, numerous 

outcrops of sandstones, sandy shales, and quartzites occur, having a general dip.towards 
E. at from 22° to 30°. I  could find no fossil remains in them. A  large reef of ‘ buck ’ 
quartz crosses the road in a north-north-easterly direction about two miles east of the 
station.

“  After crossing the Cape Biver at its junction with the Suttor Biver, near 
Lornesleigh Station, the road passes over alluvial flats for a distance of four miles. A t 
this point beds of felspathic sandstone and sandy shales dip E. 35° S. at 20°. These 
beds are full o f stems of Lepidodendron, Calamites, and Cyclostigma ?— a stem with 
circular leaf-scars. I  also found the nearly perfect remains of a fish, which Mr. B. 
Etheridge, Junr., says certainly belongs to the family Palceoniscidce, and probably is of 
the genus Palceoniscus itself.#

“  The ridges all about here consist of similar beds. About half-a-mile south of 
this spot there is a bed full of some small, somewhat tripartite nodules which I thought 
might be Trigonocarpon, but Mr. Etheridge pronounced them too badly preserved to 
determine.

“  Between this and Mount McConnell Station, Lepidodendron occurs in many 
places in the rock. A t that station the beds dip south-east.

“  Along the road from Mount McConnell Station to Mount Wyatt, blacksoil 
flats are traversed for about two miles, and then there is a small boss of granite about 
two miles across; beyond this the Star Beds occur again, dipping to the north-west for 
five miles in a south-east direction, and then Gympie Beds come in .f

“  Lepidodendron also occurs in the ridges about two miles east of the station, on 
the eastern side of the Sellheim Biver.

“  Between Mount McConnell Station and Mount McConnell itself, which 
is about ten miles to the north, the beds are dipping S.E. at 40°. What are 
known as the ‘ Crags’ are on the western side of the road, about seven miles from 
the station. They are cliffs o f hardened sandstone or quartzite of from 50 to 100 feet 
in height.

“  The rocks immediately south of Mount McConnell consist of beds of sand
stones, fissile shales, and conglomerates, dipping to the south-east at a high angle. The 
pebbles of the conglomerates consist chiefly of quartz, sandstone, and quartzite. About 
half-a-mile west of the mountain a thin bed of blue impure limestone dips S.E. 
at 45°. W est of the limestone again, as far as the Suttor Biver, thin laminated 
shales occur dipping S.E. at 35°. These shales are full of segregated nodules, of 
from an inch to nearly a foot in diameter. I  searched carefully for any fossil 
remains about here, butl was only successful in finding a few which were very 
indistinct.

“  Mount McConnell itself is composed of felsite. The Star Beds occur as far as 
the Burdekin, and can be traced six miles or so down the river.”  J *

* The specimen was forwarded to Mr. A. S. Woodward, of the Museum of Natural History, London, 
who confirmed the reference to Palceoniscus, allowing for the absence of the head.

t  Report on the Sellheim Silver Mines and surrounding District, by R. L. Jack. Brisbane: by 
Authority : 1889.

+ Report on the Cape River Gold Field, by William H. Rands. Brisbane: by Authority: 1891, p. 16.
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At Mount W yatt, near the head of the Sellheim River, the late Mr. R. Daintree 
observed “  slightly inclined grits and sandstones of the Upper Devonian Lepidodendron 
Beds, resting on the upturned edges of a series of blue and grey slates and shales,”  
which have yielded fossils determined by Prof. McCoy, and referred by him to the 
Upper Silurian.* The fossils from the “  slightly inclined grits and sandstones of the 
Upper Devonian Lepidodendron Beds,”  as determined by Mr. W . Carruthers, F.R.S., 
and revised by my Colleague, from this locality, are Lepidodendron australe, McCoy, 
and Cyclostigma, sp. ind.

Prom Canoona, near Rockhampton, Mr. Daintree also obtained Lepido
dendron australe, McCoy, and Cyclostigma, sp., Feist., allied to C. KiltorJcense.f 
The former may, as has already been seen, belong to the Rockhampton (G-ympie) 
Beds.

Mr. Daintree also refers X to the Broken River as one of the localities from 
which he obtained Lepidodendron australe, McCoy. It may be surmised the Lepidoden
dron Beds occur in a horizon equivalent to that of the Star Beds, and separable from 
the strata which have yielded the Corals described by Prof. H. A. Nicholson and my 
Colleague (Burdekin Beds).

In the valley of Machine Creek, on the eastern side of the quartzites and shales 
(o f undetermined age) which, together with intrusive diorites, form the country-rock of 
the auriferous reefs of Commissioner’s Hill, a considerable thickness of conglomerates 
and grits and greenish-grey and purple sandstones and shales are met with, the sand
stones containing Lepidodendron australe, McCoy. These beds are seen in two places 
— the first south of the Gilberton Township, and the second at the head of Star Gully—  
to overlie the quartzites and shales unconformably, but are faulted against them 
elsewhere, so far as the boundary has been traced. There can be little doubt that these 
beds belong to the Star Formation.

From the Northern area, which may be considered as the type district of the 
Star Formation (including Star, Keelbottom, Harvest Home, and Mount W yatt), the 
following fossils have been derived, as per my Colleague’s revised lis t :—

Lepidodendron australe, McCoy.
„  sp. ind., PI. 6, figs. 1, 4.

Cyclostigma, sp., Feist., allied to C. Kiltorhense.
Actinocrinus, sp. ind., PI. 7, fig. 9.
Beyrichia varicosa, T. R. Jones, PL 7, fig. 15.
Bhillipsia dubia, Eth.,, PI. 7, fig. 12 ; PI. 8, figs. 5, 6 ;  PI. 44, fig. 4.
Feneslella multiporata, De Kon., PI. 8, figs. 7, 8.
Spirifera bicarinata, Eth. fil., PI. 10, figs. 9, 13 ; PI. 37, fig. 17 ; PI. 11, 

figs. 1-3.
Spiriferina duodecemcostata, McCoy, PI. 44, fig. 12.
Beticularia TJrei, Fleming.
Betzia radialis, Phill., PI. 11, figs. 24, 25.
Bhynchonella pleurodon, Phill., PL 11, fig. 23.
Orthis resupinata, Martin, PL 11, figs. 26, 28.
Strophomena rhomboidalis, var. analoga, Phill., Pl. 12, figs. 8, 9 ; PL 40, 

fig. 6.
Chonetes cracowensis, Eth., Pl. 13, fig. 9. *

* Daintree, General Report upon the Northern District. Brisbane : by Authority : 1870, p. 7. 
+ Quart. Journ. Geol. Soc. (1872), xxviii., p. 289. 
t  Loc. cit.
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Chonetes, sp. ind. (a), PI. 13, fig. 10 ; PI. 37, figs. 21, 22.
„  sp. ind. (c), PI. 37, fig. 20.

JEntolium, sp.
Euchondria, sp.
NucuJa, sp. ind., PI. 40, fig. 10.
Nuculana, sp. ind., PI. 14, fig. 17.
Naticopsis variata, Phill. ?

„  sp. ind.
Porcellia Pear si, Eth. fil., PI. 15, figs. 7, 8.
Orthoceras, sp.
Palaeoniscid Fish.

From the Drummond Range a number of fossils have been obtained by the late 
Rev. J. E. Tenison Woods, Mr. W . Fryar, Mr. A. E. Holmes, Mr. C. T. Musson, and 
the late Mr. James Smith, which enable us to place the strata in which they occur on 
the horizon of the Star Beds. The strata of the Drummond Range, of which the 
cuttings on the Central Railway afford admirable sections, do not bear any strong 
resemblance to the Star Beds of the Northern areas. Three miles and a-half east of 
Pine Hill Station (248|-mile peg) yellow gritty sandstones and shales are seen dipping 
at 7° to W .— a dip which would carry them beneath the Desert Sandstone. At 
243 miles similar sandstones dip to S. at 12°. From Hannam’s Gap (235 miles) 
to Bogantungan (227 miles) the strata consist of finely laminated, fine-grained, blue- 
grey sandstone, and blue, grey, and greenish, and occasionally purple, shales. Thick 
beds of hard gritty white, yellow, or brown siliceous sandstone occur at intervals. From 
Hannam’s Gap to Bogantungan the strata dip at an average angle of about 2° to E. 
(a little steeper than the grade of the railway). At Bogantungan is the axis of a 
synclinal trough, and as far eastward as Withersfield the dip is towards the west. The 
total thickness of the strata is probably not less than 2,000 feet. According to the 
railway survey Pine Hill Station is 1,158 feet; Drummond (241 miles), 1,450 feet; 
Hannam’s Gap, 1,717 feet; Bogantungau, 1,098 feet; and Withersfield, 834 feet above 
the sea-level.

Early in 1890 (?) Mr. C. T. Musson, F.L.S., presented to the Mining and 
Geological Museum, Sydney, numerous pieces of greenish-grey sandy micaceous shale, 
with small fish scales and plates scattered over them, from a locality in the Drummond 
Range which he described as follows :—

“ On and around a small ridge, half-a-mile from and to the north of the Bogan
tungan Railway Station, I found numerous fish-remains consisting of scales and spines 
in nodules from what appear to be Carboniferous shales, the beds dipping east, and 
apparently continuous with those of a similar character developed at the east end of the 
cutting in the range, some two or three miles away. The fossils occur in nodules, 
which are seen to rest in thin bands in a section showing hard and soft beds of a 
peculiar dark-greenish clay (mapped Carboniferous by the Geological Survey), with 
other harder bands in thin layers, which are sometimes seen to cap the ridges. The 
fossils were found in situ, and lying about the gullies, of which there are three. The 
beds rest on a coarse gritty rock in places of a crystalline character. The hard 
fossiliferous bands vary considerably in themselves, and show evidence of having been 
altered from their original condition.” *

* “  Note on the Occurrence of Fish Remains in the Rocks of the Drummond Range, Central Queens
land.” By R. Etheridge, Junr. Records Geol. Survey Neio South Wales, Vol. ii., Pt. 2, 1890, p. 72.
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O f these remains Mr. Etheridge says * : “  On examining the scales and other 
plates they struck me at once as those of a Palaeoniscid, but before finally adopting 
this view I  forwarded drawings to Mr. A . S. Woodward, of the British Museum, who 
confirmed it.”

Mr. James Smith, having been sent to collect from this locality, made a report 
dated 23rd March, 1891—the last received from him— which, though tinged with the 
pardonable exaltation of an enthusiastic naturalist, is as full of shrewd observation as 
any of his earlier writings, and may be quoted in full as practically his “ last words”  
to the scientific world. On 4th April Mr. Smith returned to Rockhampton from a 
collecting trip to Springsure, suffering from the effects of exposure and repeated 
wettings, and on 10th April expired.

“ The mud shales [o f the Drummond Range] are very susceptible to decomposi
tion. The action of the atmosphere crumbles them rapidly back into the dust from 
which they came. They are eaten out from between the sandstone beds, which, left 
without support, topple down and encumber the slopes of the hills, showing to 
advantage the process of denudation. Or they stretch along for miles in over
hanging cliffs, giving variety to the view. By this process glens and gorges a thousand 
feet deep have been excavated, forming the magnificent landscapes of the Drummond 
Range.

“  The numerous railway cuttings, some of them forty feet deep, afford splendid 
sections for studying the character of the formation. I  made sixty traverses, on foot 
and by rail, of these cuttings, and adjacent creeks and gullies; examined all the spill- 
banks and rock-shelves. After the most careful observations I  could see no sign of 
any organism, in any o f  the shales.

' “  It is in and on the sandstones the harvests of the collector’ s treasures can be 
gathered— an abundant land flora, a still more abundant marine fauna.

“ The plant-remains are Cyclostigma, Lepidodendron, and Catamites of various 
kinds, beautifully marked, fluted, and grooved. These have been determined in the 
Rev. Mr. Tenison W oods’ work on the ‘ Fossil Flora of the Coal Deposits of Australia,’ 
and they are in great abundance. In every spill-bank, in every creek, they are printed 
on and in the rocks, in promiscuous coufusion, as if wafted to a shore and sanded up, or 
water-logged and sinking to the bottom.

“  Then there is the great fish-bed. A  band of fine-grained, finely stratified, grey 
sandstone, twelve inches thick—the lowest band of the cutting at Hannam’s Gap. 
This band has been excavated, and cast aside on spill-banks, on both sides of the 
railway. The centre of the band is black, and has the appearance of anthracite, 
derived, I  believe, from the matter of the fishes’ bodies. The scales in this centre part 
are very black and glistening, the bones merely black films. The action of the air has 
left this middle part all gaping open in parallel fissures. It is on both sides of this 
centre band, throughout the rest of the body of the stone, that the fish-remains are 
in better preservation. They consist of bones, scales, spines, and fins, in marvellous 
abundance. Among the fins are heterocercal fish-tails. There are also oolitic struc
tures, which I suggest may be the spawn of fishes. Although there are some curved 
bones, like retractile teeth, two inches long and half-an-inch thick at the base, yet 
upon the whole I  think the fishes were of small size; the fins are only a little longer 
than those of a haddock. The rhomboid scales, with comma-like attachment, are 
beautifully wrinkled. The triangular ones are deeply serrated on the sides and 
wrinkled on the back, while the ‘ oat-shaped ’ (Eth. Junr.) ones have a short groove in

* Loc. cit.
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the back, for the overlapping point of the next one to lie in. Do these three different 
sets of scales indicate different fishes of the same family ?

“  One thing the specimens will prove. They must have been in most incredible 
numbers, like a herring shoal, in length, breadth, and thickness. Outcrops of the 
known bed are found nine miles apart. The width has not yet been ascertained.

“  M y instructions were to look out for aud collect fish-remains. Unfortunately 
you cannot bag a spill-bank, nor can a railway train carry it away. It will be a long 
day hence before all the fish-remains of the Drummond Range are in museums. I  
brought away eight bushels.

“  I  did not see any of the crystalline rocks in situ mentioned by Mr. Musson, 
although there are plenty of water-worn crystalline boulders, in the alluvium of 
the Bogantungan Creek banks. I prefer to believe these are from some dyke in 
the upper ranges, for on going two miles lower down the creek, at a much lower 
level, the indurated stratified ferruginous lower sandstone bed still rests on stratified 
shales. It was here I  found the largest Calamite in situ, and they are found in 
all the sandstone beds up to the summit, showing a long period of growing some
where, and then being carried to the point of deposition in the sandstone-forming 
beds.

“  There is a thin band of limy marl runs along for miles, near the bottom of all 
the cuttings. There are numerous hand-size crystallised septaria concretions, of which 
I secured specimens. At the 237-mile the sandstones are splendid slabs, four to five 
feet square, enough to pave a city— hard and indurated, recalling memories of the 
Arbroath slabs (Lyell’s Elements, p. 403).”

These fish-remains form an additional and strong link connecting the Drummond 
and Star Beds. Mr. Smith’s fossils have not yet been examined.

My Colleague’s revised List of Eossils from the Drummond Range is as follows:—
Catamites varians, Germar.
Asterocalamites scrobriculatus, Schloth.
Aneimites austrina, Eth. fil.
Lepidodendron australe, McCoy.

„  veltheimianum, Stemb.
,, sp. ind., PI. 6, figs. 1, 4.

Cyclostigma australe, Feist. ?
Stiymaria, sp. ind., Ten. Woods.
Cordaites australis, McCoy ?
Palaeoniscid Fish Remains.

It will be seen that, up to the present time, the Drummond Beds have yielded a 
longer list of plants than the Star, while on the other hand the Star Beds have a 
considerable number of marine organisms which are not represented, so far as we 
know, in the Drummond Range, with the exception of Palaeoniscid fish, which are 
common to both.

A t Elgin Downs, sixty-five miles east of Clermont, Mr. Rogers-Harrison obtained 
Lepidodendron, Catamites (?), aud what was “  probably the fruit of a conifer.” * There 
is no information available with regard to the strata from which these plant-remains 
came, but it is not improbable that they are the equivalents of the Star or Drum
mond Beds.

Grouping the whole of the above localities together, including the Star proper, 
Keelbottom, Harvest Home, Mount Wyatt, Canoona, Broken River, and the Drummond

* Report on the Geology, &c., of the Country in the Vicinity of Clermont. By W. H. Rands. 
Brisbane: by Authority: 1886, p. 3.
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Range, under the head of the “  Star Beds,”  the complete list of fossils, as revised by 
my Colleague, is as follow s:—

Catamites varians, Germar. 
Asterocalamites scrobriculatus, Schloth. 
Aneimites austrina, Eth. fil. 
Lepidodendron australe, McCoy.

„  veltheimianum, Sternb.
„  sp. ind., PI. 6, figs. 1, 4. 

Cyclostigma australe, Feist. ?
„  sp., Feist., allied to C. K il- 

torTcense.
Stigmaria, sp. ind., Ten. W oods. 
Cordaites australis, McCoy.
Actinocrinus, sp. ind., PI. 7. f. 9. 
Beyrichia varicosa, T. R. Jones. 
Phillipsia dubia, Eth.
Fenestella multiporata, De Kon.
Spirifera bicarinata, Eth. fil.
Spiriferina, sp. ind.

Reticularia Urei, Fleming.
Retzia radialis, Phill.
Rhynchonella pleurodon, Phill.
Orthis resupinata, Martin.
Strophomena rhomboidalis, var. analoga, 

Phill.
Chonetes cracowensis, Eth.

„  sp. ind. (a), PI. 13, f. 10.
„  sp. ind. (e), PI. 37, f. 20.

Entolium, sp.
Euchondria, sp.
Nuculana, sp. ind., PI. 14, f. 17. 
Naticopsis variata, Phill. ?

„  sp. ind.
Rorcellia Pearsi, Eth. fil.
Orthoceras, sp.
Palseoniscid Fish.

O f the above fossils, Lepidodendron australe, Cordaites australis, Actinocrinus, sp. 
ind., Phillipsia dubia, Spirifera bicarinata, Rhynchonella pleurodon, Orthis resupinata, 
and Strophomena rhomboidalis, var. analoga, are common to the Star and Gympie 
Formations; Chonetes cracowensis, Rorcellia Pearsi, and Orthoceras are common to the 
Star and Gympie Formations and the Middle Series of the Bowen River Coal F ield ; the 
remainder, viz., Calamites varians, Asterocalamites scrobriculatus, Aneimites austrina, 
Lepidodendron veltheimianum, L . sp. ind. (PI. 6, figs. 1, 4), Cyclostigma australe? C. sp. 
all. to C. Kiltorlcense, Stigmaria, sp. ind., Beyrichia varicosa, Fenestella multiporata, 
Spiriferina, sp. ind., Reticularia Urei, Retzia radialis, Chonetes, sp. ind. (a), Chonetes, sp. 
ind. (c), Entolium, sp., Euchondria, sp., Nuculana, sp. ind., Naticopsis variata, Naticopsis, 
sp. ind., and the Palseoniscid Fish, are peculiar to the Star Beds.

The Star Beds have not a single species, so far as we yet know, common to the 
(Middle Devonian) Burdekin Beds.

Comparing the genera represented in the Star Beds with those of the other 
members of the Permo-Carboniferous System, we find that, among Plants, Calamites, 
Lepidodendron, and Cordaites are also present in the Gympie Formation. Among 
Crinoids, Actinocrinus, and among Crustaceans, Phillipsia, are common to both. Among 
Polyzoa, Fenestella is present in both. Lastly, the two formations have nine genera of 
Mollusca in common— viz., Spirifera, Reticularia, Retzia, Rhynchonella, Orthis, Stropho
mena, Chonetes, Naticopsis, and Porcellia.

Common to the Star and Middle Bowen Formations are one genus of Polyzoa, 
viz., Fenestella, and five of Mollusca, viz., Spirifera, Spiriferina, Chonetes, Porcellia, 
and Orthoceras.

There are not even any genera common to the Star and Upper Bowen For
mations.

The late Mr. C. S. Wilkinson, Government Geologist for New South Wales, in 
“ Mines and Mineral Statistics of New South Wales, 1875,” * observed that “ Below 
the lower marine beds of the Hunter district are beds of shales and sandstones,

* Page 132.
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with several species of Cyclopteris, Knorria, Sigillaria, Stigmaria, Lepidodendron, &c.
......................... They occur near to, and probably in association with, beds of marine
fossils which have been described’ as lower carboniferous.”  These beds, which are 
particularly well developed in the neighbourhood of Stroud, I  believe to be on the same 
horizon as the Star Formation; but no passage has ever been observed in New South 
Wales from the Lepidodendron Beds referred to, upwards into the marine beds of the 
Hunter district.

In his “  Notes on the Geology of New South Wales,” * Mr. Wilkinson says :— 
“  Near Canowindra, on the Lachlan Fiver, are ranges composed of purple and white 
sandstones and shales containing Lepidodendron and Sigillaria. The Weddin Moun
tains and those conspicuous hills beyond Condobolin consist of similar rocks, which may 
also belong to this age, or to the Upper Devonian, but as yet no fossils have been found 
in them. The lower beds are extensively developed between the Hunter and the 
Manning Rivers, where they form high broken ranges. They consist of conglomerates, 
sandstones, limestones, and shales, which have been much disturbed, being tilted at 
all angles. Near Gloucester there is a splendid natural section showing, for a distance 
of more than a mile, the beds in a vertical position. Though plant-remains are 
abundant in these rocks, no workable coal-seams are known. This is somewhat 
remarkable, seeing that the fossils are of the genera which are characteristic of the 
great Coal Measures of England—viz., Lepidodendron, Sigillaria, and Galamites. The 
gold-bearing quartz reefs yielding from 1 to 15 oz. of gold per ton, now being worked 
on the Copeland Gold Field, traverse strata containing these fossils.f There are other 
beds in the same series rich in marine fossils— Productus, Spirifer, Crinoids, Fenes- 
fella, &c.”

It is possible that the Avon River Lepidodendron Beds, Victoria, may be 
approximately on the horizon of the Star Formation.

J.

* Sydney : Government Printer: 1882.
f  So far as the fossils show, these beds may be equivalent to our Gympie Beds.



CHAPTER X I.

THE BOW EN R IV E R  COAL FIELD 

A nd its Subdivisions.

The Coalfield, which extends from the Bowen River in Lat. 20° 30' southward to the 
heads of the Dawson in Lat. 26°, is capable of subdivision into three distinct formations: 
a Lower, in which no organic remains have as yet been discovered, and which is, in the 
Mackay District, considerably altered, and in the Bowen River is divided from the 
succeeding formation by a series of bedded volcanic rocks; a Middle, rich in organic 
remains, chiefly of marine origin, but with an admixture of the remains of a terrestrial 
vegetation; and finally an Upper, full of the remains of a land vegetation (o f which 
one genus at least, viz., Glossopteris, is common to the Middle Formation), but with at 
least one intercalated bed in which characteristic species of the marine fauna of the 
Middle Formation reappear. The three formations form a continuous series.

Following Daintree, I  divided, in my Geological Map of the Colony issued in 
1886, the Bowen River Coal Field from the Coal Field of the Isaacs, Mackenzie, and 
Dawson lying to the south ; Daintree’ s Map, issued in 1872, showing an extension of 
the basaltic area of Peak Downs, to the north-west and north of the latter field. Since 
then, however, Mr. Maitland has examined the intervening district,* and shown that 
the Bowen and Mackenzie Coal Fields are in reality continuous, although covered, at the 
heads of the Bowen, Suttor, and Isaacs Rivers, by outlying tablelands of the Desert 
Sandstone.

In my Geological Map (1886), the whole o f the Mackenzie Coal Field was ascribed 
to the Upper Formation, as it had never been examined in detail. The Geological Map 
issued herewith, however, shows that the Upper Formation is flanked to east and west 
by members of the Middle Formation—an alteration which is justified by Mr. Maitland’s 
and my own work in the field in the neighbourhood of Nebo, by Mr. Rands’ observations 
in the Clermont District, by Mr. Smith’s discoveries of characteristic “  Middle ”  fossils 
at Springsure and Banana Creek, and by Mr. Daintree’s recorded observations at 
Cracow Creek. In  the southern portion of this district, however, no detailed mapping 
has ever been done, and the dividing line between the Middle and Upper Formations 
has not been traced, and consequently cannot be supposed to have been laid down 
accurately on the map.

In the year 1878 I  made a detailed survey of the Bowen River Coal Field,+ 
separating, for the first time, the Lower, Middle, and Upper Formations. A  description 
of these subdivisions is given in the succeeding chapters.

J.

THE PERMO-CARBONIFEROUS ST STEM—continued.

* Report on Geological Observations at the Heads of the Isaacs, the Suttor, and the Bowen Rivers 
Brisbane: by Authority: 1889; and Annual Progress Report of the Geological Survey for 1889 
Brisbane : by Authority : 1890.

+ Report on the Bowen River Coal Field. Brisbane: by Authority: 1879.



CHAPTER X II .

THE LO W ER BOW EN FORM ATION IN THE TYPE DISTRICT.

I n the district from which this series receives its name, and in which it was first 
mapped, the granite, schists, slates, and other plutonic and metamorphic rocks of the 
Clarke Range are succeeded by a thick accumulation of coarse volcanic agglomerate, 
made up of angular or but little rounded pebbles and boulders. On this agglomerate 
lie thick beds of conglomerate, the pebbles of which are mainly of quartzite and yellow 
porphyry derived from the surrounding metamorphic country, but a few are of porphyrite, 
&c., derived from the immediately underlying bed of volcanic agglomerate. To the con
glomerate succeeds a mass of yellow siliceous sandstone, at least fifty feet in thickness 
and probably much more. Soft stratified rocks of a similar character evidently crop 
out all over the plain which extends southward from a little mountain about three miles 
below the head of Pelican Creek to Mount Devlin, under whose steep escarpment they 
dip and disappear. As the breadth of this flat is about a mile, a dip of 10° would give 
a thickness of about eight hundred and eighty feet.

The Bowen and Sonoma Road, between Bolger’s (ruined) Public-house and Strath
more Creek, crosses the outcrops of several beds of white and yellow sandstones, dipping 
at a low angle to the south-east. This dip would carry the sandstones beneath the 
porphyrites, which are first met with near Strathmore Creek, and which presently rise 
in terraces in the Mount Toussaint Range. From their position, resting on the meta
morphic rocks and underlying the bedded traps, there can be no doubt that the 
sandstone beds in question are the equivalents of those which, at the head of Pelican 
Creek, dip under the traps of Mount Devlin.

INTERBEDDED PORPHYRITES AND BASALTS.
The volcanic range of Mount Toussaint and Mount Devlin presents the usual 

features characteristic of slightly inclined trappean rocks. The range appears very 
different according as it is viewed from the “  dip ”  or “  rise ”  side of the beds. In  the 
one case the long gentle slope of the hill generally coincides with the surface of a bed. 
In the other the ascent must be made over a series of alternate terraces and almost 
perpendicular cliffs.

Over considerable areas basalts and melaphyres decompose to a rich black soil. 
The amygdaloidal porphyrites form a lighter but still very good soil.

The terraced and scarped hills of the Mount Macedon Range continue the 
outcrop of the bedded trap round the north-western corner of the coalfield.

It is difficult to find, either in the Mount Macedon or Toussaint Range, a band 
specimen of the trappean rock which has not obviously undergone considerable 
alteration. A  specimen from the south end of Mount Macedon, which appeared more 
than usually fresh, was sliced and examined microscopically. The ground-mass showed 
a tangled web of very minute interlacing crystals of labradorite, the interstices filled 
up with specks of magnetic iron. The augite crystals were generally represented by a 
zeolitic pseudomorph (prehnite?), although occasionally a nucleus of augite could be

THE PERMO-CARBONIFEROUS SYSTEM—continued.



145

detected in the centre of an altered mass. The rock was thus, in all likelihood, 
originally a typical dolerite. It is not surprising that igneous rocks so ancient should 
have undergone much alteration.

On Strathmore Creek, on Pelican Creek from Mount Bellavista downwards, and 
in the Bowen Biver at the north end of the coalfield, the rock is exceedingly amygdal- 
oidal, and is full of cavities, sometimes of considerable size, filled up with prehnite, 
thomsonite, analcime, or laumonite. W ith the prehnite, carbonate of copper is frequently 
associated, some specimens of the ore being quite good enough to work if sufficient 
quantities could be obtained. The ore, however, so far as I  was able to see or learn, 
nowhere occurs in lodes.

Mr. Samuel Allport, F.G-.S., thus reports* on the microscopic aspect o f 
“ Epidote rock ’ ’ from the “ Bowen Biver, near McDougal’s head station” (Birallee, 
now Mr. Hughes’s) :—

“  It must have been originally as scoriaceous as any recent lavas, but now forms 
a hard solid mass of zeolitic mineral matter. All the cavities are filled with prehnite 
in radiating groups of crystals, which exhibit a magnificent display of colours when 
examined in polarised light. One cavity is lined with the radiating prehnite, and the 
central portion partly filled with calcite and partly with carbonate of copper. O f the 
original constituents nothing is left except the magnetite. The forms of felspar 
crystals are sharp and distinct; but the original substance has been removed and 
replaced by prehnite, differing in no respect from that filling the cavities. The reddish- 
brown grains and patches scattered through the base probably represent the augite.”

In the Mount Toussaint and Mount Macedon Banges, as well as in the bed of 
the Bowen Biver and Pelican Creek, geodes o f opal, agate, and chalcedony are not 
unfrequently met with.

J.

• -



CHAPTER X II I .

THE LOW ER BOW EN FORMATION OUTSIDE OF THE TYPE DISTRICT— MACKAY
DISTRICT.

T h e  interbedded basalts, &c., between the Middle and Lower Series are not seen along 
the junction line south of the heads of the Bowen River, so that it appears that a fault, 
which further north throws the basalts, &c., against the metamorphic rooks, to the south 
throws the Middle down against the Lower Series.

The Lower Formation in the coast region, although possessing many of the 
characteristics of the same series in the district north of the Bowen River Coal Field, is 
much better developed and occupies a much larger extent of country. Owing to the 
intrusion of volcanic rocks no trustworthy estimate of its thickness can be made, but 
making allowance for all contingencies the thickness is probably not less than 1,000 feet.

At Mount De Moleyn on the north bank of the Pioneer River, west of Mackay, 
the Lower Series rests upon a coarse volcanic agglomerate resembling that which occurs 
at the head of Pelican Creek. South of the Pioneer River, the Lower Series attains a 
great thickness, and has been peuetrated by granites, dolerites, and basalts, which in 
many cases alter the strata in contact with them for a considerable distance. At the 
heads of the Pioneer a gradual passage from a comparatively unaltered sandstone into a 
granite can be observed ; in no case, however, has the metamorphism gone so far as to 
entirely mask the clastic character of the rock.

“  It is a noteworthy circumstance that it is in this, the lowest member of the 
series, that the greatest amount of metamorphism has taken place. Indeed no section was 
seen in which it could be confidently asserted that the granitic rocks penetrate the 
higher members of the series.”  Mr. Maitland observes that this circumstance may 
indicate that a sufficient time elapsed to allow of the metamorphism of portions of the 
Lower Series before the Middle Series was deposited. •

In the area drained by Rocky Dam Creek, south-west of Mount Funnel, the rocks 
of the Lower Series have undergone much alteration, some of the grits assuming the 
appearance of quartz-felsites, whilst some sandstones have been altered into quartzites 
North of Mount Funnel horizontal beds of conglomerate and sandstone, of various 
degrees of colour and texture, are exposed in several gullies j near Mount Selwyn one 
bed is a green felspathic conglomerate, in which clear and pellucid blebs of quartz 
appear to have been developed subsequent to its deposition.

Where the St. Lawrence Road crosses Rocky Dam Creek a bed of coarse grit is 
seen, dipping at a low angle to the east. Further up the creek, on its southern bank, 
in Selection 1442, is a low hill of dolerite, probably intrusive through the sedimentary 
rocks. In the bed of the creek, higher up, an altered sandstone is seen, and on a 
mountain bearing 52° 50' from Mount Funnel, the seaward face consists of a great 
thickness of an altered conglomerate, penetrated by a dyke of felsite.

A  spur on the western face of Cone Mountain is made up of a massive quartzite, 
apparently horizontal From this point, in a traverse northward across Rocky Dam 
and Arrowroot Creeks to the Eildon Hills, altered sandstone and shales are seen at 
intervals.

THE PERMO-CARBONIFEROUS SYSTEM—continued.
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On one of the branches of Cherry-tree Creek, flowing through Selection 1531, 
a baked black shale is seen dipping E.S.E. at 35°, and what appears to be a volcanic 
breccia is visible close to the great mass of rock mapped as diorite, which occupies a 
considerable area of country close to the St. Lawrence Road.

In the bed of Cherry-tree Creek, about three-quarters of a mile north-east of 
the house in Selection 1569, a mass of felsite has been protruded through reddish-brown 
shales and conglomerates, spreading out over the surface of the conglomerate. Both 
the conglomerate and the underlying shales have been altered by the felsite. Higher 
up the creek is a great thickness of conglomerate, very coarse-grained at the base but 
finer above. In the upper portion of the conglomerate, much felspar, a little quartz, 
and some iron pyrites have been developed in the mass. A  dyke of felsite intersects 
the conglomerate. Near the head of the creek an intrusive mass of granite forms the 
summit of the range.

Between Cherry-tree and Plum-tree Creeks the prevailing rocks consist of altered 
grits, conglomerates, and sandstones, in horizontal beds. A  felsite dyke intersects the 
stratified rocks, in which, near the dyke, secondary crystals and crystalline grains of 
quartz are developed.

In Alligator Creek, one of the heads of Atherton’s Creek, a mass of sedimentary 
rocks, with a contemporaneous sheet of diorite, are pierced by protrusions of felsitic 
rocks, as sketched in Plate 53, fig. 1. From the base of the felstone sheet to the top of 
the grit forming the summit of the range is two hundred and sixty feet.

In Bell’s Creek, a branch of Atherton’s Creek, the section sketched in Plate 53, 
fig. 2, is seen. On a thick series of grits and shales which dip W .S .W . at from 15° to 
20°, lies an intrusive (?) sheet of a porphyritic felsite. Above the felsite are greyish- 
yellow shales and sandstones, one bed of shale being crowded with imperfectly preserved 
plant-remains. An intrusive boss of diorite is erupted through the sedimentary rocks 
and felsite, altering the shales into lydian-stone and the grits into quartzite. Above the 
greyish-yellow shale and sandstone are dark shales and grits, dipping to S.S.W. at 10°. 
Through these rocks a sheet of felsite has been intruded along the planes of bedding. 
This sheet is doubtless connected with a vertical dyke of a similar rock seen a little 
higher up the creek. About 1,000 feet above the lowest beds of the section a mass of 
felsite, twelve or fourteen feet thick, has been intruded along the bedding planes o f 
the shales and sandstones. Above the felsite are shales and sandstones up to the 
summit of the range.

In a gully, a tributary of Sandy Creek, behind Oakenden Plantation, a granitic 
dyke, somewhat similar in character to the- granite of the Mount Bridgman Range, 
penetrates shales and sandstones, indurating the former and converting the latter into 
quartzite.

In a creek parallel to the last and also running into Sandy Creek, shales and 
altered grits, dipping at 15° to S.W., are accompanied by sheets of basalt, apparently 
intrusive, the basalt and stratified rocks both penetrated by a granitic dyke.

Near Plomebush Hill, altered shales and sandstones penetrated by a dyke of 
quartz-felsite occur. Remains o f reed-like plants and fragments of silicified wood are 
common, but too indistinct for determination. In a creek crossing the boundary of 
Portions 775 and 1603, sandy shales, dipping at 20° to 25° to E.N.E., are interrupted 
by a sheet of felspar porphyry. At Selection 1380, sandstones and shales are seen in a 
gully, the former containing fragments of silicified wood and the latter plant-remains.

One of the branches of Cut Creek shows alternations of sandstones and shales 
with intrusive diorite; following up the gully until, due east of Mount McBride, a 
horizontal bed of altered conglomerate is seen.
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Pioneer River.— The country drained by the Pioneer Biver and its tributaries 
is rudely triangular in shape, and of about six hundred square miles in extent, but by 
far the greater portion is occupied by crystalline rocks and alluvial soil. It is only here 
and there that any sedimentary rocks are seen.

In the bed of the Pioneer, near Dumbleton, is an exposure of intensely 
metamorphosed sandstones, grits, and shales, with intrusive dykes of basalt and diorite. 
Higher up the river, below the bridge at Pleystowe Mill, is a series of black shales 
showing little or no alteration beyond a slight increase in hardness within a couple of 
inches of a dyke of diorite-porphyrite with which the rocks are associated.

In the hills to the south of Ashburton Mill, sandstones and shales dip W . at 
25° to 30°, and a bed of volcanic asb occurs among the sedimentary rocks.

In the hills between Ashburton and the Bowen Hoad, black, slightly indurated 
shales dip at 15° to E.N.E. Black "Waterholes Creek rises in a deep, scrubby gorge, 
whose sides show sections of coarse altered sandstones and grits, below which black 
sandy shales are seen to dip to E. at an angle of 10°. One of the main tributaries 
of Black Waterholes Creek shows a quartzite underlaid by a very hard lydianised shale 
lying horizontally. Further up the creek, in Selections 1602 and 1414, the rocks are 
pierced by an intrusive granite. Lower down the creek, greyish sandstones and black 
shales dip at 15° to W .

Several other tributaries of the Pioneer show sandstones and grits, all more or 
less metamorphosed, so much so in some places that, in the absence of “  bedding-planes,”  
ripple-marks, &c., they might easily be mistaken for some forms of granite.

On the spurs of the Main Bange, between Cattle Creek and a tributary named 
Dalrymple Creek, the gradual passage from a comparatively unaltered grit into a granite 
can be satisfactorily traced. Starting with a grit showing distinct traces of bedding, a 
quartzite is next seen, passing in turn into what appears to be a porphyritic felsite, and 
ending in a true granite. Several similar instances can be seen in this area. A  
noteworthy case occurs near Snake Hill, on the divide between the waters of Black’s 
Creek and Stockyard Creek. Here a micaceous sandstone merges almost insensibly 
into a medium-grained granite.

At several places along the slopes of the hills on the southern banks o f the 
Pioneer, near the Blue Mountains, horizontal sandstones and shales are interstratified 
with lavas and ashes.

In the Parish of Bong Bong, opposite Selection 1221, a bed of fine-grained diorite 
overlies a horizontal bed of grit. Farther up the hill a bed of volcanic ash, composed 
of subangular fragments of rock, rests on the diorite.

In the bed of Constant Creek, below Selection 756, a bed of black shale, dipping 
S.S.W. at 10°, contains three bands of fireclay, varying from one to four inches in 
thickness. These have often imbedded among them flat circular concretionary siliceous 
nodules. In Selection 1358 the shales are vertical and are faulted against a fine-grained 
sandstone. In the Township Beserve, east of Mount Jukes, sandstones and shales, with 
an intrusive orthoclase porphyry, dip at 20° to N .W . Constant Creek rises in the 
Mount Toby Bange, and flows over alternations of grit and shale, which here roll about 
a gocd deal, and are well seen in the Bowen Boad, between the Leap and Jolimont 
Station.

Murray Creek rises in one o f the spurs of Mount Dalrymple, and drains an area 
mainly composed of crystalline rocks. The only tributary it receives whose waters 
flow over sedimentary rocks is Jolimont Creek.

On one of the branches of Jolimont Creek, behind the Beaumont Store, are 
black shales, with one or two highly carbonaceous bands, semi-vitreous white sandstones,



and massive fine-grained sandstone slightly indurated. A  sheet of intrusive felsite 
occurs in the black shales and semi-vitreous sandstones. The whole series rests on 
diorite. In the bed of the creek, below the store, a sheet of diorite is seen overlying 
a bed of argillaceous shale.

A.t the foot of Mount Roy, on the western bank of Jolimont Creek, a white 
semi-vitreous grit rests on decomposed diorite, and is succeeded by a contemporaneous 
sheet o f dolerite, ten feet in thickness. The dolerite is overlaid by a thick mass of 
white semi-vitreous sandstone, quartzose, conglomerate, and yellowish grit, the whole
dipping at 5° to 8° N .W .

An outcrop of semi-vitreous sandstone is seen near Palm-tree Creek, on the 
Bowen Road. Some portions of this rock appear as if a second deposition of quartz had 
taken place subsequent to its formation. The sandstone rests on a volcanic ash or fine 
agglomerate.

In a quarry further north along the Bowen Road a contemporaneous sheet of 
diorite, two feet thick, weathering into spheroidal masses, is overlaid by beds of argil
laceous shale which dip to S.E. at 40° beneath dioritic lava.

On the south bank of St. Helen’s Creek, and about two miles from the road, the 
sedimentary rocks lie directly on an uneven surface of felspar porphyry. The escarp
ment of the stratiform rocks can be traced for a considerable distance, and is well seen 
where the creek cuts its way through a narrow gorge, whose flanks are made up of beds 
o f semi-vitreous sandstone and coarse conglomerate dipping at 5° to W.

A  low gap in a range between St. Helen’ s Head Station and Mount Barren is 
made up of grits and fine conglomerates dipping at 55° to N. 50° E.

In Black Rock Creek, near Selection 1450, a vertical seam of inferior coal, two 
feet three inches in thickness, is intruded into by a sheet of greyish diorite. The coal 
is overlaid by buff-coloured shales.

Sandstones, grits, and shales, with sheets of diorite and dolerite, are seen at 
intervals in the low hills between Black Rock and Alligator Creeks.

“  The stratiform series of volcanic rocks upon the uneven surface of which some 
of the sedimentary series were laid down,”  says Mr. Maitland, “  are best developed on 
the northern side of the Pioneer River, where they cover a considerable tract of country. 
In no place was their base seen, and consequently no estimate of their thickness could 
be made. The rocks forming the series are diorites and basalts, with breccias and 
agglomerates. Nowhere do these rocks form any conspicuous feature, occupying, as 
they do, the rounded knobs on the lower ground.” *
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The greater part of the details given in this chapter are taken from Mr. A. Gibb Maitland’s Report 
on the Mackay District. Brisbane : by Authority : 1889.

Note to Page 21.—Since this page was in print, the Warden has reported (31st December, 1891) 
that, in his opinion, the Last Call Mine, Cloncurry, must have been “  salted.”



THE MIDDLE BOW EN FORMATION IN THE TYPE DISTRICT.

T h e  trappean rocks lying on the Lower Formation have been covered by sedimentary 
rocks, and the sedimentary and igneous rocks have been disturbed from their original 
horizontal position at the same time and in the same degree. The activity of the 
volcanic forces must have been considerably diminished, as neither lava-form nor ashy 
beds occur higher in the series. But that the volcanic activity did not cease for a long 
time is proved by the fact that molten rocks of the dolerite type were again and again 
injected along lines of weakness in the sedimentary rocks.

Following the right bank of the Bowen River from Biralee Station upwards, 
after traversing a basaltic plain for about three miles, a wall of white gritty sandstone, 
running N. 20° W . to S. 20° E., crosses the path. This sandstone is the lowest bed of 
the Middle Series. Its outcrop can be easily followed down the bank into the river, 
where the sandstone is seen to overlie, apparently without any break, a felspathic 
sandstone, which, in its turn, rests on the surface of a bed of porphyrite. The porphyrite 
and sandstone both dip E. 20° N. at a low angle. This is the only place where the base 
of the Middle Series is unequivocally visible. In other places— e.g., Pelican Creek, 
Coral Creek, and the Bowen River two miles above Beasley’s (ruined) Public-house— . 
the sedimentary and igneous rocks may be observed in close juxtaposition; but there 
are reasons for believing them to be separated in these places by a line of fault, and that 
neither the highest members of the one series nor the lowest of the other are seen at the 
points of junction. * About three miles above the old crossing at Beasley’s, a sandstone 
bed crosses the Bowen River, dipping at 35° to S.W. This bed forms a conspicuous 
cliff known as “  The "W all,”  which is traceable for miles to the south-east. It is evidently 
tilted by the fault which divides the coalfield from the metamorphic rocks to the north
east.

Up to a point midway between the mouths of Rosella and Parrot Creeks, the 
Marine Series occupies the bed of the Bowen River. After plotting the observed 
dips of the strata, I  estimated the total thickness at 1,848 feet. It will be seen from 
the Geological Map that the area occupied by the Middle Series is much greater at the 
north-west end of the field than on the eastern side. This is accounted for by the 
comparatively high dip of the strata in the latter region.

The Middle Series is made up of alternations of grey and yellow sandstones and 
blue and grey shales, with here and there bands of reddish ferruginous, probably once 
calcareous, sandstones, sometimes varying to impure sandy ironstones. Two seams of 
coal (besides some carbonaceous beds hardly deserving the name of coal) occur in this 
series. These seams have been named the Garrick and the Kennedv. Other seams of 
coal have been met with in a bore to be afterwards referred to. Near the top of the 
series, black shales, highly impregnated with alum, are abundant.

A few beds of conglomerate are met with, chiefly in the lower part of the series. 
The pebbles are generally of granite, slate, schist, quartzite, and other metamorphic and

CHAPTER X IV .
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plutonic rocks, with a few of porphyrite. The pebbles, which are not always well 
rounded, have a remarkable tendency to arrange themselves in groups in some of the 
conglomeratic sandstone beds— a disposition which may possibly be owing to their 
having been dropped in heaps from the floating roots of trees, but much more likely to 
their having been dropped from floating ground-ice. Large isolated boulders of granite, 
&c., which could hardly have been brought to their present positions except by glacial 
action, occur here and there in the midst o f strata of fine sandy or muddy material. 
Portions of the trunks of coniferous trees are occasionally found lying horizontally in 
the strata.

The bands of ferruginous sandstone are storehouses of marine fossils, which 
occur also, though more sparingly, in the shales and grey sandstones. In the latter the 
shells are almost always calcareous, and contrast strongly with the siliceous and 
felspathic sandstone matrix. In the ferruginous sandstones, on the other hand, the 
fossils are always in the form of casts. About fifty feet of pebbly sandstone strata on 
Stonehumpy Creek are absolutely crammed with shells, especially Slrophalosia Olarkei, 
Eth. Another sandstone bed, at least one hundred feet thick, in the Bowen River, 
about two and a quarter miles above the old crossing at Beasley’ s, is also full of 
Sirophalosia Clarkei. Derbyia senilis, Phillips, is abundant on Coral Creek; and on 
Pelican Creek, one mile above the Bowen and Sonoma Road, and near the Diamond 
Drill Bore. Productus, Spirifera, and Martinia are common throughout the whole 
series. The shales and grey sandstones are frequently pierced by rootlets in the 
position of growth. The marine shells prove that the strata were mainly deposited 
by a sea, of which the Clarke Range formed the eastern shore; while the upright 
rootlets in the grey sandstones and shales indicate the occasional appearance of land 
surfaces.

Near the base of the series, especially in Coral and Pelican Creeks near Sonoma 
Station, besides Mollusca of the usual types, Actinozoa and Polyzoa occur in great 
abundance. Of the former, Stenopora JacJcii, Nich. and Eth. fil., is the most common. 
Of the latter, Protoretepora ampin, Lonsd., P . Koninckii, Eth. junr., and Fenestella 

fossula, Lonsd., are all equally common. In one specimen in the Geological Survey 
Museum Glossopteris occurs in the same slab with Protoretepora ampla. One bed in 
Pelican Creek half-a-mile above the road from Bowen to Sonoma, consisting of a sandy 
ferruginous limestone, is a mass of the coral Stenopora Leichhardtii, Nich. and Eth. fil. 
This fossil is remarkable for its brilliant red colour.

A  large collection of fossils (Mollusca) from the Middle Series near Blenheim has 
been presented to the Geological Survey Museum by Mr. R. T. Barker, of Eungella. 
These still remain to be examined in detail.

About two hundred and seventy five feet above the base of the series is the 
Garrick Coal-seam, the outcrop of which is seen on Pelican Creek. Another seam, 
named the Kennedy, is believed to overlie the Garrick, but, as the two cliff-sections are 
not continuous, this cannot be stated with certainty.

In the bed of the river there can be seen in dry seasons the outcrop of a seam of 
coal about twenty feet beneath the outcrop of the Garrick Seam which is seen in the cliff 
above. The seam in the river may possibly be the Kennedy Seam, in which case there 
must be a fault, with a downthrow to the west, between the two cliffs containing the 
outcrops of the Kennedy and Garrick Seams. As the seam in the river was not met 
with in the bore, afterwards to be referred to, it must, if its place is below the Garrick 
Seam, either have thinned out in the half-mile which intervenes between the outcrop of 
the Garrick Seam and the bore, or its absence from the latter may be explained by a 
small fault.
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The following is a section of the seam seen in the bed of the river:—
Ft. in.

Soft yellow sandstone
Coal
Clay
Coal
Clay
Coal ... ... ... ... ...
Fireclay

The coal has a specific gravity of 1*37 and is free o f pyrites, 
pumping engine attached to the bore. Its analysis is :—

Moisture... ... ... ... ...
Yolatile hydrocarbons ... ...............
Fixed carbon ...............  ...............
Ash

2 0 
0 4 
0 1 
0 10 
0 1 
0 9 

... 1 8
It was used for the

2-26
2361
59-09
15-04

10000
The section of the cliff showing the Kennedy Seam is as follows :—

Soft white flaggy sandstones and shaly partings
Ft.
27

in.
0

Talus, concealing about .............. 15 0
Dark-blue shales 5 0
Soft grey sandstone......................... 0 9
Gritty white siliceous sandstone ... 2 8
Dark-blue shales 0 7
Coal ... ... ... ... 0 3
Dark-blue shales .............. 0 1
Coal, Kennedy Seam ........................................................... 1 6
White fine-grained soft clayey sandstone, with upright rootlets 5 0
Soft yellow sandstone 2 0
Sandy shale ... 3 0
Soft yellowish sandstone ... 2 0
Shales, with a line of large ironstone n od u les .............. 8 0
White sandstone, in bands of about 8 inches thick 6 0
Shales... 1 0
Yellowish sandstone ... 5 0

The Kennedy Seam, as seen at its outcrop, is made up of fine laminae of varying 
purity and lustre, some of the laminae being mere carbonaceous clay., and others good 
coal. The coal burns with difficulty, leaving a scarcely diminished bulk of reddish 
shaly ash. It splits readily along the bedding-planes, and at right angles to these 
along numerous joints, and is very friable. It does not take a polish under the knife, 
but breaks up into minute cubes. The powder is ink-black. Its specific gravity is 
1*463.

Analysis.
Water
Yolatile hydrocarbons............................
Fixed carbon  ̂ (
Ash (light brown) j  A  bnSht« hard coke> 57'07 Per cent* [

1*12
41- 81
42- 79 
14-28

10000The cliff-section showing the Garrick Seam is as follows :—
JC V 9 11 1 •

Thick-bedded yellow sandstone, with Edmondia 10 0
Soft flaggy and shaly grey sandstone ........................  20 0
Impure sandy ironstone, weathered ....................................  0 9
Soft fine-grained laminated grey shale, weathering yellowish 6 0
Coal, Garrick Seam...............................................  4 7
Soft grey shaly sandstone, with (sparse) rootlets 5 0
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The Garrick Seam is seen in the cliff on the left bank of Pelican Creek, l o r  
about a third o f this distance an intrusive sheet of “ white trap”  is seen cutting into tho 
seam and rendering it locally useless, but the remainder of the outcrop is undisturbed.

The G-arrick Seam at its outcrop, and where it is not burnt by the white trap, 
shows layers of shining coal alternating with layers of dark coaly shale. It burns with 
difficulty and leaves a good deal of brown ash. The joints are coated with sulphur and 
alum, The coal is moderately firm. It takes a feeble polish under the knife, with a 
deep black lustre. The powder is lamp-black. The specific gravity is T456.

Analysis.
Water ............................
Volatile hydrocarbons ...
Fixed carbon
Ash (grey) j  A  bn gllt> bard coke> 63 52 Per cent-

... T23

... 35-25
C 4660 
(  1692

10000
Near the bottom of the seam a light, feebly lustrous, non-soiling coal occurs in 

nodules of three or four inches in diameter. They burn well. It would appear that 
in the formation of these concretions some of the earthy impurities have been rejected. 
Their specific gravity is 1"402. An analysis of one of these nodules gave—

Water
Volatile hydrocarbons ...
Fixed carbon) „  ,j  Spongy coke, very hard, 79'12 per cent.

0-99 
... 19-89
(  67-58
1 1154

100-00
A bore was sunk by the Government through the Garrick Seam to the base of 

the Middle Series in 1885. In company with Mr. Hester, the Engineer in charge of the 
bore, I  examined the cores in August of that year, and compiled the following section. 
It  is important as giving a continuous section of the lowest 339 feet of the Middle 
Series.

SectioV of N o. 1 Bobe, P elican Cbeek.
Thickness. Depth.

Loam and c la y .............................................
Ft. In.
4 0

Ft.
4

In.
0

Loose rock ........................................................... 4 0 8 0
Pine-grained buff micaceous sandstone (loose)— 

fissure and large opening at 25 feet .............. 17 0 25 0
Fine-grained micaceous sandstone, buff, graduating 

downward into white (fissure)......................... 44 0 69 0
Mud-seam, hardening downward into black 

micaceous shale (no core) ......................... 1 0 70 0
Fine-grained dark-grey micaceous sandstone, with 

plant-impressions..................................... 0 6 70 6
Dark sandy shale .............. 0 6 71 0
Soft clay... . . .  ... ... ... 0 1 71 1

r* . f  Soft coal (no core) ... ................. 1 0 72 1
'1 1 \ Burnt coal ( a ) ............................... ................. 1 6 73 7
2 O 

,2 GO j  Mixed white clay and pyrites .............. 0 OJ 73 nO k Burnt coal ..............  .............. 2 4* 76 0
Fireclay (no core) ................................................ 0 1 76 1
Fine-grained blue-grey micaceous sandstone, with 

streaks of carbonaceous s h a le ......................... 6 11 83 0
White gritty sandstone, with streaks of micaceous 

and carbonaceous shale 4 0 87 0
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Section of Wo. 1 Bore, Pelican Creek—continued.
Thickness.

White sandstone, alternately fine and coarse grained, 
with bands of carbonaceous and micaceous shale 

Blue shale, with layers of. sandstone and streaks of 
carbonaceous shale 

Very hard conglomerate 
White freestone 
Coaly streak
White freestone, with occasional carbonaceous films

and plant-impressions ....................................
Dark-blue carbonaceous shales, occasionally sandy 
Gritty freestone (admirable scythestone), with a few 

carbonaceous streaks 
Fine-grained grey shaly sandstone ...
Clay film 
Burnt coal (a) ...
Clay ... ..............
Coal (inflammable), no core, only small fragment 

preserved ...
Clay
Burnt coal (b)
White trap
Dolerite.........................
Sandstone and conglomerate ...
Coal (c) ...
Fine-grained bluish-grey shaly sandstone 
Coaly streak
Fine-grained bluish-grey shaly sandstone ...
Coal, good (according to Mr. Hester)—none saved 
White gritty sandstone
Coarse gritty sandstone, occasionally pebbly, and

with a few dark streaks ... ... ..............
Alternate coarse and fine gritty sandstone, with a 

few dark streaks ...
Coal (bright and inflammable, according to Mr.

Hester)—none saved .....................................
Dark-blue shale and burnt coal, occasionally shaly 

and full of pyrites (c?)
White trap, passing downward into dolerite
Dolerite..............
White trap, involving coal
Blue-black shale, with coal-streaks and Glossopteris 
Black sbale, full of plant-remains 
Dolerite, involving a little coal 
Burnt coal (a) ...
White trap and burnt coal mixed 
Calcite cavity, with pyrites crystals...
Burnt coal 
White trap
Burnt coal ( a ) .........................
Black shale, with Glossopteris
Coal (good) ( e ) ....................................
Coaly shale, with much carbonate of lime ...

Ft. in.

6 0

17 0 
0 3 
4 9
0 OJ

34 11J 
21 0

10 0
4 0

2 0 
0 1

1 0 
0 1
2 9 
0 8 
0 8 
0 6
3 4 

11 11

8 0 
0 6 

34 6

24 0

11 0

0 3

2 3 
0 6
5 0
4 0
5 0 
2 0
1 6 
0 6 
0 9 
0 OJ 
0 0*
0 OJ
1 2 
0 6 
5 5J 
0 4

Depth. 
Ft. in.

93 0

110 0 
110 3 
115 0 
115 OJ

150 0 
171 0

181 0 
185 0

187 0
187 1

188 1 
188 2
190 11
191 7
192 3 
192 9 
196 1 
208 0

216 0 
216 6 
251 0

275 0

286 0

286 3

288 6 
289 0 
294 0 
298 0 
303 0
305 0
306 6
307 0 
307 9 
307 9 
307 10 
307 10 
309 0 
309 6 
315 0 
315 4

ti|
H

* 
»

|M
 t

a|
H

 
t3

|H
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Section of N o. 1 B obe, P elican  Ceeek— continued.
Thickness. Depth.

Fine breccia of angular fragments of hard white
Ft. in. t. in.

clay and black shale, with coaly plant-streaks 1 3 316 7
Black shale, full of carbonised plant-remains, with

coaly streaks 0 9 317 4
Fine breccia of angular fragments of hard white

clay and black shale with coaly plant-streaks... 1 3 318 7
Black shales, with coaly streaks 3 0 321 7
Coal (good) ........................................................... 0 2 321 9
Black shale, with coaly streaks and occasional

brecciated parts as above ......................... 3 3 325 0
Coal (only borings, drillings, and about ^-inch of

core preserved). The drillings show coal of
good quality mixed with shale ; the |-inch of
core is good c o a l ................................................ '0 6 325 6

Black shale, with coaly streaks and carbonised
plants and occasional fragments of hardened
clay...................................................................... 1 6 327 0

Black sandy shale, with carbonised plant-remains... 2 0 329 0
Coal (good), ^-inch of core ..................................... C 1 329 1
Black shale, with carbonised plant-remains 0 11 330 0
Coal (good), about 1 inch of core .............. 0 6 330 6
Black shale, with carbonised plant-remains 2 0 332 6
Fine breccia of angular fragments of hard white

clay and black shale, with coaly streaks 4 6 337 0
Dark-blue shale 0 6 337 6
Breccia, as above 0 6 338 0
Black shale 0 2 338 2
Dolerite, passing upwards and downwards into

white trap ................................................ 1 10 340 0
Black shale, with carbonised plant-remains 2 2 342 2
Breccia, as above, with coaly streaks 1 1 343 3
Coal layer ................................................ 0 5 343 8
Black shale, with carbonised plant-remains 0 8 344 4
No record ........................................................... 6 8
Black carbonaceous shale and fine-grained grey

sandstone, at #, , 351 0
Amygdaloidal porphyrite with steatite and ealespar 39 6 390 6

The burnt coals (a), at 72 feet 1 inch, 185 feet, 306 feet 6 inches, and 307 feet 
10£ inches, were represented by a hard, heavy, earthy colie, full of pyrites and vertical 
veins of carbonate of lime. This coke decrepitates and flies off a charcoal fire. It 
leaves a dull-black stone after being heated to redness.

The burnt coal (b) at 188 feet 2 inches was represented only by drillings and 
small chips. Prom the drillings it appeared to be partly a slaty coal and partly a dark 
pyritous shale with coaly films. The bottom of the seam had an irregular and typically 
intrusive junction with the “ white trap,”  as in PI. 51, fig. 1.

The coal-seam (c) at 192 feet 9 inches was only represented by the drillings, and 
appeared from them to be a seam of alternate good coal and shale. The drillings 
burned fairly well in the forge.

The bottom of the coaly seam (d ), struck at 286 feet 3 inches, was penetrated by 
intrusive “ white trap.”



The coal (e), at 309 feet inches, was the only seam of workable thickness and 
quality met with in the bore. The thickness of the seam, as reported by Mr. Hester, is 
5 feet 5£ inches; but this was only represented by .about 1 lb. of fragments, it having 
been found impossible to extract a core. The following is an analysis of this seam:—*

i5 6

Per cent.
Moisture ... 115
Volatile hydrocarbons ... 20-25
Fixed carbon ... 61-57
Ash ... 1703

Specific gravity, 1*56.
10000

The coal swells a little on ignition, but falls away to a white ash without stirring. 
The powder is black. The coke swells a good deal, but is bright and firm. The seam 
would make a fair furnace coal, although the quantity of ash is certainly high.

In the bore, as in natural sections, the white trap graduates, as it recedes 
from the carbonaceous strata, into dolerite, although in natural sections it might be 
taken for a weathered acidic igneous rock. The junctions of the white trap and coal 
seen in the cores are most interesting and instructive. It would appear in some cases 
as if the coal had intruded into the white trap rather than the converse. The sample 
drawn in PI. 51, fig. 1, shows this deceptive appearance very well. In PI. 51, fig. 2, 
threads of coal penetrate the white trap like veins. In PI. 51, fig. 3, the white trap 
occurs in irregular masses throughout the coal, these irregular masses being probably 
connected in the interior of the core, although they appear isolated in section. The 
molten rock appears to have, so to speak, eaten its way into the coal-seam and ultimately 
consolidated, while unconsumed fragments and films of the coal remained involved in 
its mass. The conversion of dolerite into white trap where it comes in contact 
with carbonaceous rocks has frequently been noted in the coalfields of Scotland and 
elsewhere.

J.



THE PERM O-CARBON IFEROU S SYSTEM— continued.

CHAPTER X V .

THE M IDDLE BOW EN FORMATION OUTSIDE OF THE TYPE DISTRICT,

I ncluding Nebo, Mackay, Banana Cheek, Cbacow Ceeek, Nogoa Riveb, Spbingsube,
Logan Downs, and Ropeb Cbeek.

In the neighbourhood of Mackay generally the Permo-Carboniferous rocks are 
well represented. It will be convenient to give in this place a short account of the 
Middle or Marine Formation of the Bowen River as developed in the Nebo District.

Three miles south-west of Mount Britton Township, on a ridge near Mr. 
Richards’ Selection, some beds of ferruginous, and in part calcareous, sandstones are 
seen dipping to the north-west. They are full of fossils of the type of the Middle 
or Marine Series. These are casts of numerous shells, &c., of which I  made a large 
collection in 1887. The collection has been supplemented by Mr. A. L. Morisset, Mr. 
R. Hull, and others. Among the fossils identified by my Colleague are—

Platycrinus ? nux, Eth. fil., PI. 38, fig. 3.
Spirifera, sp. ind., PI. 38, figs. 4, 6.
S. Strzeleckii, De Kon., PI. 10, fig. 37.
Spiriferina duodecemcostata, McCoy, PI. 44, fig. 12.
Martinia subradiata, G. B. Sowerby, PI. 11, fig. 14.
Martiniopsis Darwinii, Morris, PI. 9, figs. 13, 14; PI. 39, figs. 5, 7.
Productus cora, D ’Orb., PI. 12, fig. 14; PI. 13, fig. 1 ; PI. 38, fig. 11.
P . brachytJusrus, G. Sowerby, PI. 12, figs. 10-13; PI. 13, fig. 5 ; PI. 44, 

fig. 14.
P . subquadratus, Morris, PI. 38, figs. 7-10; PI. 40, fig. 5.
P ., sp. ind. (e), PI. 37, fig. 18.
Chonetes, sp. ind. (d), PI. 37, fig. 19.
Deltopecten illawarrensis, Morris, PI. 41, fig. 3 ;  PI. 44, fig. 2.
Modiomorpha mytiliformis, Eth. fil., PI. 14, fig. 5 ; PI. 40, fig. 4.
Orthoceras, sp., PI. 15, fig. 1.

A  species o f Fenestella is also common.
The track from Mount Britton to Eungella passes by the Moonlight Diggings, 

east of Mount Robert and west of “ The Stalk.” * Just beyond Mount Robert, fossils 
of the same species as those at Richards’ were seen on the road.

The Middle Formation in the Mackay District is described by Mr. Maitland, in 
his Annual Report for 1889, as “ made up mainly of sandstones and shales, and 
ferruginous sandstones, with occasional contemporaneous and intrusive sheets of dioritic 
rock.”  A  few seams of coal occur among these beds.

On Banana Creek, a tributary of the Dawson (Lat. 24° 30', Long. 150°), a con
siderable addition has been made to the fauna of the Middle Formation by the labours 
of Mr. C. W . de Yis, Mr. H. Mackay, and the late Mr. James Smith. These are—

Terebratula sacculus, Martin.
Spirifera lata, McCoy.

* See Runs Map of Leichhardt District and Runs Map of North and South Kennedy, sheet 2.
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Martiniopsis ? suhradiata, G. B. Sby.
Strophalosia Gerardi, King.

„  Clarhei, Eth.
Modiomorpha mytiliformis, Eth. fil.
Chcenomya Etheridgei, De Koninck.
C. carinata, Eth. fil.
Mourlonia ? coniformis, Eth. fil.
Eellerophon stanvellensis, Eth. fil.
Porcellia Pear si, Eth. fil.

From Cracow Creek (south of Boolburra, Central Kailway), on the Dawson 
Kiver, Mr. K. Etheridge, F.K.S., described * Chonetes cracowensis, Eth., and Pleuro- 
tomaria (Platyschisma) rotunda, Eth. The beds yielding these fossils may be 
presumed to belong to the Middle Formation.

From a locality described as “  Weelwondongara Creek, Nogoa River,”  which I  am 
unable to identify, but which is probably on Wealwandangie squatting block, south of 
Springsure, the same Author described + Productus or Strophalosia (PL 18, figs. 4, 
4a) (Strophalosia Clarhei, Eth.) This Brachiopod, as has already been seen, is very 
characteristic o f the Middle or Marine Formation.

Mr. Smith, shortly before his death, forwarded, from the neighbourhood of 
Springsure, some Crinoid stems, and undoubted specimens of Strophalosia Clarhei, the 
latter, as has already been seen, being a characteristic fossil of the Middle Formation.

Mr. Rands records in his “  Report on Clermont ”  that, on Logan Downs Run, 
forty miles north-north-east of Clermont, on the range west of Mount Rankin, Mr. 
Rogers-Harrison found “  Cyathophyllum (two species), Strophalosia Clarhei, Productus, 
probably P . brachythcerus, and A rea ?” Probably these b§ds belong to the Middle 
Formation.

Daiutree’ s Paper on the “ Geology of Queensland ’ ’ J contains a list of fossils 
identified by Mr. R. Etheridge, F.R.S., “ from the head of Roper Creek and the Bowen 
River,”  all characteristic of the Middle Bowen River Beds. It is strange that Daintree> 
of all men, should have mixed up fossils from different localities so that it is impossible 
to say which was which ; but we may take it for granted that somewhere in the neigh
bourhood of Gordon Downs representatives of the Middle Bowen Series occur. The 
Roper Creek referred to is probably “  Little Roper’ s Creek,”  a tributary of Sandy or 
Campbell’s Creek, which will be found on the map between the 22nd and 23rd Parallels 
of Latitude and the Meridians of 148 and 149. Daintree’s Paper also contains (p. 283) 
a list of apparently Cretaceous fossils from “  Gordon Downs, at the head of Roper 
Creek,”  sent by the Revd. W . B. Clarke to Mr. R. Etheridge, F.R.S. The words “  at the 
head of Roper Creek ”  are here probably inserted by mistake. There is a station named 
Gordon Downs near Roma, which is a Cretaceous locality.

J.

* Quart. Journ. Geol. Soc. Lond., xxviii., pp. 336, 337. 
t  Loc. cit., p. 334.
J Quart. Journ. Geol. Soc., xxviii., p. 286.



THE PEBM O-CAEBONIFEKOUS SYSTEM — continued.

CHAPTER X V I.

LIFE OF THE MIDDLE BOWEN FORMATION.

The following is a complete List of the Fossils identified or admitted by my Colleague 
from this formation in all the localities where it occurs :—

Sphenopteris lobifolia, Morris. 
Glossopteris Browniana, Brong.

„  linearis, McCoy.
„  ampla, Dana P 

Coniferous wood.
Stenopora australis, Nich. and Eth. fil.

„  Leichhardtii, N. and E. fil.
„  Jackii, N. and E. fil. 

Blatycrinus ? nux, Eth. fil.
Crinoid stems.
Mesoblastus ? australis, Eth. fil.
Fenestella fossula, Lonsd.
Protoretepora ampla, var. Woodsii, Eth. 

fil.
Protoretepora ampla, var. Koninckii, Eth. 

fil.
Terebratula cymbceformis, Morris. 
Dielasma sacculus, Martin, var.
Spirifera striata, Martin ?

„  convoluta, Phill.
„  lata, McCoy.
„  Clarkei, De Kon.
„  trigonalis, Martin.
„  sp. ind. (b), PI. 38, figs. 4-0.
„  tasmaniensis, Morris.
„  Stokesii, Konig.
„  Strzleckii, de Kon. ?

Spiriferina duodecemcostata, McCoy. 
Martiniopsis ? subradiafa, G. B. Sby.

„  Darwinii, Morris.

Derbyia senilis, Phill.
Productus cor a, D ’Orb.

„  brachythcerus, Gr. Sow.
„  subquadratus, Morris.
„  sp. ind. (e), PI. 37, fig. 18. 

Strophalosia Clarkei, Eth.
„  Gerardi, King.

Chonetes cracowensis, Eth.
„  sp. ind. (d),  PI. 37, fig. 19. 

Aviculopecten subquinquelineatus, McCoy.
„  limceformis, Morris. 

Beltopecten illawarrensis, Morris. 
Merismopteria macroptera, Morris. 
Modiomorpha mytiliformis, Eth. fil. 
Solemya Edelfelti, Eth. fil.
Astartila cytherea, Dana.
Chcenomya ? Etheridqei, De Kon.

„  carinata, Eth. fil.
„  acuta, Eth.
„  bowenensis, Eth. fil. 

Pachydomus globosus.
Mceonia carinata, Mor.

„  recta, Dana.
Platyschisma rotunda, Eth.
Mourlonia ? coniformis, Eth. fil. 
Bellerophon stanvellensis, Eth. fil. 
Porcellia Pearsi, Eth. fil.
Orthoceras, sp.
Goniatites micromphalus, Morris.

O f the above, Glossopteris ampla ?, Stenopora australis, S. Leichhardtii, S. Jackii, 
Platycrinus? nux,Protoretepora ampla, var. TVoodsii, P . ampla, var. Koninckii, Terebratula 
cymbceformis, Dielasma sacmlus, Spirifera striata, S. convoluta, S. Clarkei, S. sp. ind. (5), 
Spiriferina duodecemcostata, Productus, sp. ind. (e),  Strophalosia Clarkei, S. Gerardi, 
Chonetes, sp. ind. (d), Aviculopecten subquinquelineatus, Deltopecten illawarrensis, Meris
mopteria macroptera, Modiomorpha mytiliformis, Solemya Edelfelti, Astartila cytherea, 
Chcenomya ? carinata, C. ? acuta, C. '{ bowenensis, Pachydomus globosus, Mceonia carinata,
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M. recta, Mourlonia ? coniformis, and Ooniatites micr omphalus occur only in the Middle 
Bowen Formation and are not known from any of the other subdivisions of the Permo- 
Carboniferous.

Chonetes cracowensis, Porcellia Pear si, and Orthoceras, sp., are common to the 
Gympie, Star, and Middle Bowen Formations.

Fenestella fossula, Spirifera lata, S. trigonalis, S. StoJcesii, S. Strzlechii?, 
Martinia subradiata, M . Darwinii, Productus cora, P . brachythcerus, P . sub- 
quadraius, Aviculopecten limceformis ?, Chcenomya ? Etheridgei ?, Platyschisma rotunda, 
and Bellerophon stanvellensis occur in the Middle Bowen and Grympie Formations, but 
not in any of the other subdivisions of the Permo-Carboniferous.

Sphenopteris lobifolia, Olossopteris Browniana, G. linearis, and Derbyia senilis 
occur both in the Middle and Upper Bowen Formations, but not in any of the other 
subdivisions of the Permo-Carboniferous.

Productus brachythcerus is common to the G-ympie as well as to the Middle and 
Upper Bowen Formations.

The following Genera are common to the Middle Bowen and Gympie Forma
tions :—

Actinozoa : Stenopora.
Poltzoa: Fenestella and Protoretepora.
M ollusca: JDielasma, Spirifera, Martiniopsis, Productus, Cfhonetes, Aviculo

pecten, Modiomorpha, Astartella, Chcenomya, Mourlonia, Bellerophon, 
Porcellia, Orthoceras, and Ooniatites.

The following Genera are common to the Middle Bowen and Star Formations:—
Poltzoa: Fenestella.
Mollusca : Spirifera, Spiriferina, Chonetes, Porcellia, and Orthoceras.

The following Genera are common to the Middle and Upper Bowen Forma
tions : —

Plants : Sphenopteris and Glossopteris.
M ollusca: Derbyia, Productus, and Ooniatites.

J.



CHAPTER X V II.
THE PERM O-CARBONIFEROUS SYSTEM— continued.

THE UPPER BOWEN FORMATION IN THE TYPE DISTRICT.

The uppermost beds o f the Middle Formation dip at a comparatively low angle, and 
conformably, to the east, beneath the lowest beds of the Upper Formation in the Bowen 
River, near the mouth of Cockatoo Creek. The dip gradually becomes flatter for about 
eight miles up the river, till, at the mouth of Jack’s Creek, the strata are horizontal. 
Thence they gradually rise for about five miles further up the river, when a bed o f  grey 
sandstone, dipping at 50° to S.W ., and full of Strophalosia ClarJcei, Eth., is seen crossing 
the river. This sandstone, and the strata which succeed it for the next mile up the 
river, all belong to the Middle Series.

To the north of the Bowen River, the Upper Formation comes directly in 
contact, through the agency of a fault, with the older metamorphic rocks of the Clarke 
Range, consisting here of quartzites, shales, greywackes, &c.

With the exception of the coal-seams the strata of the Upper Formation consist 
almost entirely of grey shales and greenish-grey sandstones, which are occasionally 
pebbly. The total thickness of the Upper Formation cannot be estimated, as its upper 
beds are not seen ; but from the lowest bed to the axis of a synclinal trough in Rosella 
Creek there must be at least 1,000 feet of strata.

The Daintree Coal-Seam crops out in the bed of the Bowen River, about a quarter 
of a mile below the mouth of Rosella Creek. Its position is evidently very near the 
base of the Upper Series. Above the coal, a sheet of dolerite, about twenty-five feet 
in thickness, occupies the bed of the river for one hundred yards. The lower portion 
of the dolerite has been converted into white trap. Its actual base is concealed by a 
talus, a gap of perhaps ten feet intervening between the dolerite and the underlying 
strata. The following is the section, which dips to E.S.E. at 7 ° :—

Dolerite, the lower part white trap
Gap—room for .................................................................................
Burnt coal, partly columnar; somewhat coked in part; veins and 

pockets of white trap in upper part; concretions of ironstone 
in vertical and horizontal joints; nodules of decomposed pyrites;
Glossopteris recognisable in parts .........................

Black shale ...
Burnt coal 
Black shale 
Burnt coal 
Black shale 
Burnt coal ...
Bluish-grey shales....................................
Stony burnt coal with silky plant-debris (d) .....................................
Light porous crumbling coal, with concretionary nodules of better 

coal (c) ... ... ... ... ...
Coaly shale ... ... ... *... ... ... ... ... ...
Light brownish-black laminated coal (some of the laminae rather 

oil-shale than coal), fair quality (5)...
Bluish-black shales ...

„ Good coal (a)... ...

aoiom
©
©U
"3*s
ft

Ft. in.
25 0
10 0

3 7
0 1
0 3
0 1
0 6
0 1
0 10
1 2
0 6

0 8
0 2

7 0
2 3
0 3
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Ft. in.

Dark-blue shales, with Phyllotheca, &c. (some laminae coaly), say 10 0
Flaggy brown sandstone with plant-remains ... 0 10
Ironstone ... 0 1
Bluish-grey sh a les ....................................  1 6
Brown sandstone with ferruginous concretions ... 0 3
Brown flaggy sandstone, with plant-remains ... ... 1 6
Grey shales, with 1^-inch band of good clayband ironstone ... ... 4 0

The coal from the seam marked (d) upwards has been destroyed by the igneous 
rock, which wanders through it in the form of veins and “ pockets,”  renders it columnar, 
and converts it partly into a kind o f stony coke and partly into an earthy graphite. 
The coal beneath is less injured, and the three-inch band marked (a) presents no visible 
sign of having suffered from the heat radiated from the intrusive dolerite.

The band marked (a) is jet black and lustrous, with, however, some dull laminae. 
It took fire easily and burned with a fierce heat, caking, giving out much gas, and 
leaving but little ash. The coal takes a polish under the knife. The powder has a 
lead-black hue. The coal (at least at its weathered outcrop) has a tendency to break 
up in right rhombic prisms. It has reticulating films o f calcite in the joints. Its 
specific gravity is 1453.

Analysis.
Water 1*91
Yolatile hydrocarbons ... 2002
Fixed carbon ) ^ , ____ .
Asli (white) ) Coke> 7 8 ‘ 0 7  Per cent- f

t
63-60
14-47

100*00
The coke is tender, and swells unequally along the laminae.
The seam marked (b) is rather slaty at the bottom, with alternate dull and shining 

laminae. This portion burned with difficulty and left a good deal of ash. The upper 
portion of the seam took fire easily, crepitated loudly at first (probably from moisture), 
emitted a good deal of gas, and then fell away leaving little ash except from some shaly 
laminae. The purer layers of coal tend to split up in rectangular prisms, but are 
otherwise very firm. The coal takes a fine brownish-black polish. Its powder is lamp
black.

The upper part of the seam appears to be more homogeneous than the lower. 
The laminated structure is equally distinct in both, but the lower appears to be more 
broken up by shaly partings.

Analysis op Top op Seam.
Water ........................................
Volatile hydrocarbons ...
Fixed carbon 
Ash

Specific gravity, 1‘42.

Analysis of Bottom op Seam.
Water ...............
Volatile hydrocarbons ...
Fixed carbon 
Ash

Specific gravity, 1513.
The bed marked (c) will hardly burn at all, and is in fact mere stone.

2-44 
15*72 

... 57-40

... 24*44

100*00

... 2*50

... 13*09

... 5714 

... 27*27

100 00
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The six-inch seam marked (<2) is granular, like a mass of consolidated coal-dust. 
It is feebly lustrous on some points of the surface. Soft portions dug into with a 
knife or hammer take a bright black-lead lustre. It is, in fact, a sort of very earthy 
black lead, with occasional fragments of a silky vegetable charcoal. It is interesting as 
showing one of the stages in the alteration produced by the intrusive rock. It gives a 
lamp-black powder, and has a specific gravity of 1551.

Analysis.
Water 2-91
Volatile hydrocarbons ... 996
Fixed carbon ... 49-G3
Ash ... 3750

10000
The uppermost visible portion of the Daintree Seam (forty-three inches in 

thickness) is in almost immediate contact with the overlying dolerite, and has, conse
quently, suffered the extreme effects of the heat, having been rendered columnar 
throughout, the columns having a transverse section of from half-an-inch to three 
inches in diameter. The coal has been converted into a hard stony coke. It brightens 
under the knife to a pale black-lead lustre. The powder is ink-black. Its specific 
gravity is 1‘779.

Analysis.
Water ... ............... 2-14
Volatile hydrocarbons ... 798
Fixed carbon 51-79
Ash ... 38-09

100 00
Up the Bowen River, about a mile and a-half north-east of the mouth of Rosella 

Creek (near No. 19 Traverse Station), a little gully falls into the right bank of the 
river. In one place the gully exposes twelve inches of coaly clay overlying six feet of 
grey shale with carbonised plant-remains. A  few yards down the gully, the following 
strata are met with, lying horizontally :—

Ft. in.
Grey shales, with plant-remains 6 0
Oil-shale (poor) 0 10
Coal (good), bituminous 0 2
Black shale 0 4
Coal 0 1

At the mouth of the gully the river falls over a sheet of dolerite, four feet thick, 
which dips up-stream (east) at a low angle. On the opposite side of the river the 
dolerite is seen to rest on a three-feet seam of burnt coal. These strata may be 
estimated, on an average dip of 5°, to be about 480 feet above the position of the 
Daintree Seam.

Probably on nearly the same horizon as the dolerite and strata in the Bowen 
River last above referred to, are a number of sheets of intrusive dolerite, seen in 
Rosella Creek, near Traverse Stations I and 2. About one hundred yards above No. 
2 Station a dolerite sheet is seen, involving lumps of coal, and probably occupying the 
place of a coal-seam. It dips to the south at 15°.

At No. 2 Traverse Station a sheet o f intrusive dolerite, at least twenty feet thick, 
crosses the creek, and ponds back a large waterhole. It  dips to S. at 15°. A t the 
west side large blocks of burnt coal (one containing at least 1,000 cubic feet) are
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involved in the dolerite, while at the east side the section in Plate 51, fig. 4, remains to 
attest the presence of a good coal-seam before the destroying mass of molten dolerite 
forced its way among the beds.

In a little gully entering the right bank of Bosella Creek about half-a-mile from 
its mouth, the following are seen lying horizontally. Their horizon cannot be very far 
above the Daintree Seam.

Dolerite (intrusive sheet), weathering spheroidally
Ft.
15

in.
0

Hardened blue shales (a) 0 6
Blue shales, with plants 1 3
Lenticular ironstone band ...' 0 4
Blue shales ... 0 4
Soft lenticular coal-seam 0 1
Ferruginous shales ... 0 6
Blue shales, with plants 0 9
Lenticular coal-seam 0 o i
Lenticular ironstone seam ... 0 Oi
Blue sh a les ....................................  .............. ... 1 6
Lenticular mass of mineral pitch (b) 0 to 0 4
Blue shale, with plants, and very thin lenticular coal and ironstone seams 3 0

The juncture of the dolerite with the underlying blue shales, marked (a) in the 
above section, is very remarkable, and shows that the shales were broken and torn by 
the intrusion of the dolerite, as in Plate 51, fig. 5.

The mass of mineral pitch, (6) in the above section, appears to occupy an 
irregular pocket in the shales, as shown in Plate 52, fig. 1. The origin of a cavity of 
such a form is difficult to explain.

The next important coal-seam is named the MacArthur. It is seen in Jack’s 
and MacArthur Creeks, on the right and left banks of the Bowen Biver respectively, 
about eight miles above the mouth of Rosella Creek. Its position must be some 
distance above that of the seam met with at No. 19 Traverse Station.

The MacArthur Seam on Jack’s Creek was prospected in 1875 in a “ drive”  by 
the Bowen Biver Coal Association. The drive is said to have exposed a seam of coal 
five feet in thickness, but worthless owing to the intrusion of a sheet of dolerite.

Near the mouth of the creek, about twenty feet of fine-grained grey argillaceous 
sandstone bands, with plant-remains and grey shales, are cut out and overlaid by an 
almost horizontal sheet of dolerite, which forms the upper half of the low hill in the 
angle between the creek and the river. The dolerite weathers spheroidally. The nature 
of the junction of the igneous and stratified rocks is sketched in Plate 52, fig. 2.

In MacArthur Creek, the MacArthur Seam and other strata are seen associated 
with an intrusive dolerite as in the following section. The strata are horizontal:—

Bcdo

iu
oCS
a

Ft. in.
Dolerite (on top of bank)

'Burnt coal
Grey shale .........................
Burnt coal, with shaly layers 
Hard grey ferruginous sandstone ...
Burnt shaly coal ....................................

“ Grey-brown sandstone, with plant-impressions ...
Grey sh a les ....................................
Darker shales, with coaly laminae ...
Bituminous coal (tolerable)
Grey sandstone ...........................................................

i. Crumbling coal, with shaly laminae, the coal laminae of fair

12 0 
0 2 

... 5 0

... 1 7

..: 0 4

... 1 7
... 3 in. to 0 7

0 3 
0 9

.............. 0 1

.............. 0 1
quality, 1 ft. to 1 9
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Ft, in.

Grey shaly fireclay, with rootlets 0 4
Darker shale......................................................................  0 8
Grey-brown ferruginous shale—a mass of Glossopteris 0 4
Crumbling brown shale ................................................ 0 5
Grey-brown ferruginous shale—a mass of Glossopteris 0 3
Grey shale, with Glossopteris, &c. .........................
Grey sandstone, thin-bedded, with occasional plant-remains ... 30 0

Mr. A . C. Gregory reported as follows on a sample of the MacArthur Seam :—  
Volatile in coking 28'8
Fixed carbon ... 38 6
Ash 326

1000
Specific gravity, 1'67.

“ The specimen appears to be injured by weather, and the coal will probably 
improve at a greater depth. The percentage of ash is so high that the coal would be of 
little value unless, by a careful selection from the best parts of the seam, the proportion 
of ash should be lessened.”  Mr. Gregory had no opportunity of seeing the true cause 
of the deterioration of the coal.

Near the head of Jack’s Creek the strata of the Upper Series are thrown down by a 
fault against the older quartzites, greywackes, &c., of the Clarke Bange, aud on approach
ing the fault become nearly vertical. The strata consist mainly of dark shales, with thin 
beds of hardened sandstone, and there are also a few beds of dark-blue crystalline lime
stone, apparently unfossiliferous. These are the only limestones which I observed in the 
Upper Series—at least in the type district. A dolerite dyke which has come up along 
the bedding-planes of the shales and sandstones throw's off a branch* at an angle of 45°, 
which “ jumps”  without being shifted by any fault, as sketched in PI. 52, fig. 4.

For three miles up Jack’s Creek, above the level of the MacArthur Coal-Seam, 
the strata are horizontal, so that their thickness is equal to the fall of the creek—  
probably less than two hundred feet. The section is, however, very imperfect, the 
rocks being only exposed at long intervals, except in the lower reaches of the creek. 
These are invariably either grey shales or greenish-grey sandstone, which is sometimes 
pebbly. About a mile north of the river a thickness of about fifty feet of greenish-grey 
sandstone is seen, containing numerous large drifted coniferous trees. The trees, 
which are silicified to a black flint, and sometimes opalised, occasionally retain some of 
the branching roots. Fragmentary plant-remains, in a carbonised condition, are also 
common. About half a-mile from the river the creek divides into two branches, both of 
which show, for some distance up, section of the greenish-grey pebbly sandstone, with 
silicified drifted trees. One tree measured thirty-one feet in length, and tapered from 
twelve inches to three inches in diameter.

On the road from Havilah to Biralee, about a quarter of a mile west of Bosella 
Creek, large silicified trees lie on the surface, in one of which I  counted about thirty 
rings of growth. Between the second and third Traverse Stations on Bosella Creek, 
the following strata, which dip to S. at 15°, are seen on the right bank:—

• Feet.
Bluish cross-bedded sandstone, weathering spheroidally, full of

carbonised and silicified plants, including coniferous trees. Largo 
unrounded boulders of metamorphic rock occur sporadically
throughout—about ..............  150

Dolerite sheet ... ... ... ... ... ... ... ... ... 10
Grey shales and finely laminated sandstone, with thin bands of sandy

ironstone ... ... ... ... ... ... ... 50



1 6 6

The strata in the above section are believed to be identical with those which are 
seen up Jack’s Creek.

About a hundred yards above No. 2 Traverse Station, on Rosella Creek, a 
dolerite sheet is seen, involving lumps of coal, and probably occupying the position of 
a coal-seam. It dips to S. at 15°.

Occupying apparently a position above the thick beds of sandstone above 
referred to is the Havilah Coal-Seam, seen on the left bank of Rosella Creek, where the 
paddock fence crosses. The following is the section, which has a slight dip to the 
north-east:—

F t. ill.

Dolerite sheet on top of left bank.
Havilah Coal-Seam, burnt by “  white trap ” intruded along bedding,

and rendered columnar, especially in upper part ... ... ... 10 6
(About 200 yards up the creek, the place of the coal is taken up by 

the sheet of dolerite, which steals down into it.)
Dark and grey shales, with a two-feet bed of soft worthless coal in

the middle .........................  BO 0
Greenish-grey sandstone, with trees.
Blue-grey shales, with plants, and lenticular seams of coal, and 

calcareous bands, and bands of ironstone nodules (slight dip 
to north-east).

The shales seen in the above section appear to die out up-stream, and a consider
able thickness of greenish-grey sandstone takes their place. A quarter of a mile 
higher the sandstone is pierced by a 3^-feet dyke of dolerite, running E. 10° N., and 
the lower coal-seam is again seen on the left bank. The Havilah Seam is burnt by 
“  white traps ”  intruded along the bedding, and is rendered columnar, especially in the 
upper part. (See Sketch, PI. 52, fig. 3.)

The Havilah Coal-Seam is not very far from the uppermost beds of the Upper 
or Ereshwater Series, as, after dipping to the south-east, the strata in a mile or 
two begin to rise again in that direction. About a mile above the road from 
Havilah to Byerwin, where it crosses Rosella Creek, there occur some beds of grey and 
reddish ferruginous sandstones. In these beds marine fossils are numerous and well 
preserved. Derbyia senilis, Phillips, is specially abundant. Loose blocks of silicified 
wood, apparently from a higher bed which has been denuded, cover the shell beds. The 
reappearance, high up in the Upper Series, which from its base upward has so far yielded 
nothing but plant-remains, of strata charged with marine fossils, and these of species 
which also occur in the Middle Series, is of the highest importance with reference to the 
continuity of the two series. An analogous fact is the appearance of Glossopteris in 
the Middle Series (even down to near the base, as evidenced by the Pelican Creek Bore), 
associated with its characteristic marine fossils.

J,



CHAPTER/ X V III.

THE UPPER BOW EN FORM ATION OUTSIDE OF THE TYPE DISTRICT,

I ncluding N ebo, M ack ay , L enten D owns, I saacs and D awson R ivers, Cement H il l , Clermont,
B lair  A thole , and D inner Creek, Stanw ell .

On the right bank of Bee Creek, above its junction with Hail Creek, two shafts known 
as “  Walker’ s ”  were sunk about ten years ago. The shafts have tumbled in, and there 
is no evidence to show whether they reached or cut through the strata exposed in the

THE PERMO-CARBONIFEROUS SYSTEM—continued.

bank of the creek, which are as fo llow : —
Ft. in.

Dark shale with coaly streaks 5 0
Fireclay 0 5
Shale .............. 0 8
Sandy fireclay... 4 2
Coaly seam 0 4
Sandstone ... 0 5
Laminated fireclay 0 3
Coaly shale 0 7
Fireclay 0 9
Coaly seam 0 3
Fireclay 0 3
Coaly seam 0 11
Fireclay 0 6
Coaly seam ... 0 2
Fireclay ... 0 2
Coaly seam ... ... 0 4
Fine sandstone ... 0 5
Coaly seam .. ... ... 0 6

The coaly seams of the above section are composed of black carbonaceous mud, 
with streaks and films of coal. A  waterworn sample of coal from the bed of the creek 
had a specific gravity of T57, and contained—

Water ............... 2-87
Volatile hydrocarbons............... 1261
Fixed carbon (hard stony coke) 60-91
Ash (white) ............... 23-61

10000
The strata are horizontal, but about a quarter of a mile down the creek some 

beds o f greenish-grey sandstone, containing silicified wood, and bearing a strong 
resemblance to the strata of the Upper Series on the Bowen River Coal Field, as exposed 
in Jack’s Creek, dip slightly to the west.

In the bed o f Walker’s Creek, about two miles above its junction with Reedy or 
Carborough Creek, three small shafts have been sunk on a coal-seam, but in no case has 
the bottom of the seam been reached. The following section is seen on the bank and 
in the shafts. The strata dip at 5° to E.S.E.
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J A
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Sandy shale with lines of very large ferrugino-calcareous nodules in 
upper part and lines of ironstone nodules in lower part. (Glos- 
sopteris abundant; also a specimen of Pecopteris ?) * 

Laminated fireclay (sometimes sandy)
Compact fireclay (Phyllotheca abundant)
Dark shale 

"Coal ...
Grey shale 

- Coal ...
Hard red iroi.stone ...

_ Coal (bottom not seen) ....................................

Ft. in.

13 2
2 0
0 8
0 2

... 3 5
0 to 0 H
... 0 2
0 to 0 3

0 9
Some sandstone beds in the neighbourhood contain silicified logs, and similar logs, 

evidently weathered out of the sandstone, bestrew the surface in the neighbourhood so 
thickly that one might imagine a forest to have been felled on the spot and subsequently 
petrified. In travelling from the mine to South Fort Cooper I  found the country 
similarly strewn with silicified wood as far as Bee Creek. There can be no doubt that 
the coal-measures of this district are on the horizon of the Upper Bowen River Forma
tion. A gratifying and promising circumstance is the absence of intrusive igneous rocks 
from this district. A specimen analysed had a specific gravity of 1'38, and contained—

Water ... ... ... 2'99
Volatile hydrocarbons ... ... 8*71
Fixed carbon (firm hard coke) 84'74
Ash (pale brown) ... 3 56

100*00
The coal of Walker’s Creek is an anthracite containing a higher percentage of 

fixed carbon and a lower percentage of earthy impurities than any coal of its class 
known in Queensland or New South Wales. It approaches in composition some of the 
best anthracites of Wales and Pennsylvania. The Bee Creek coal visibly contains a 
large proportion of argillaceous impurity, resulting in 23 61 per cent, of ash.

In 1889, Mr. A. Gibb Maitland mapped + the Coal-Measures in the neighbourhood 
o f Mackay, and connected his lines with those on the Bowen River, mapped by me in 
1878. AVith the Annual Report of the Geological Survey for 1889 a Geological Map is 
given, showing the connection of the Bowen River Coal Field with that on the head of 
the Isaacs.

It appears that the Upper Formation extends south-eastward from the Bowen 
River up Rosella Creek and the heads of the Bowen, where it is capped by the Desert 
Sandstone Tablelands known as Mount Leslie and the Redcliffe Range, across the high 
land dividing the heads of the Bowen, the Suttor, and the Isaacs Rivers and Walker’s 
Creek, gradually widening from north-west to south-east, and capped at the heads of the 
Isaacs by the Desert Sandstone Tablelands known as the Carborough Ranges. The 
Middle Formation has been traced on the north-eastern side of the Upper Formation, 
beneath which it emerges, from the head of the Bowen River south-eastward to Nebo. 
The bedded porphyrites emerge from beneath the Middle Formation from the Bowen 
River to Exmoor Station. The fault already mentioned divides the bedded porphyrites 
from the metamorphic rocks of the Clarke Range along a line extending from the head

* Probably two species of Glossopteris occur here, one possessing a broad thick midrib. The specimen 
named Pecopteris? is certainly this genus or a very closely allied one. These plants still remain to be 
worked out. (R.E. Junr.)

+ On the Geological Features and Mineral Resources of the Mackay District. Brisbane : by 
Authority: 1889.
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of Pelican Creek to the Bowen River, near Exmoor. From Exmoor south-eastward to 
a point between Mount lllaloug and Eungella Station, the fault divides the Middle 
Formation from the metamorphic rocks. Thence south-eastward to the granite range of 
Mount Dalrymple the Lower Formation comes in immediate contact with the meta
morphic rocks, sweeps round the granite range, on the coastward side, by Mackay and 
Bloomsbury Station, and, on the south, surrounds the granite mass of Mount Bridgman 
and Mount Spencer, reaching the sea near Cape Palmerston.

Beneath the Desert Sandstone of the Carborough Range the Upper Formation 
of the Bowen River Coal Field is seen. Plant-remains, including Olossopteris and 
(? ) Sphenopteris, were observed by Mr. Maitland in some saudy micaceous shales at a 
waterfall in Bee Creek. A  few yards up the creek a seam of impure coal, one foot in 
thickness, dips to N. at 10°. A tributary of the same creek exposes a seam of coal 
at least six feet in thickness, but interrupted by bands of carbonaceous shale.

About three miles west of Lenten Downs Station a bed of coal, two feet in 
thickness and of fair quality, was met with in a well at a depth of about fifty feet. A  
similar seam was met with in a well between Lenten Downs and Grreendale.*

From the heads of the Isaacs to the heads of the Dawson the whole country 
appears to be made up of strata belonging to the Bowen River Formation, but our 
knowledge of this district is very limited. Mr. Daintree, in 1872,f  besides the Bowen 
River, mentioned the occurrence of Palaeozoic Coal-Measures on the Dawson, Comet, 
Mackenzie, and Isaacs, remarking that “  numerous outcrops of coal have been observed 
on these streams. No commercial use, however, has yet been made of any of them, as 
the measures generally are too far inland to be made available until the railway system 
of the country is extended in that direction.”  From considerations already given I  have 
divided this area between the Middle and Upper Formations of the Bowen Coal Field.

Mr. Daintree described, in 1870,| certain auriferous drifts at Cement Hill, about 
sixteen miles from Clermont. Mr. Rands gave a fuller account of the same deposit in 
his “  Report on the Clermont District.”  § The hill consists of (1st) fifteen to thirty feet of 
conglomerate, composed of boulders and pebbles of schist and also small quartz pebbles, 
the whole cemented together by clayey cement formed from the degradation of the 
schist. The lower four or five feet of the conglomerate form the washdirt in which the gold 
is found. (2nd) Beneath the conglomerate is a fine-grained silt or shale, from one to four 
feet in thickness, dipping W .8 .W . at from 5 to 25°. Numerous well-preserved im
pressions of Olossopteris occur in this silt. (3rd) Beneath the silt or shale is another 
drift, much finer than the upper one, consisting of small schistose pebbles, but contain
ing much more quartz, the quartz pebbles often predominating. This drift, which is 
locally known as “ tish,”  is in places forty feet in thickness. In some parts of the hill 
the Olossopteris shale rests immediately on the schists, but oftener on the “ tish.”  It is 
in some places over forty feet in thickness. No gold has been found in the lower drift.

At Hurley’s, and at the Four-mile near Clermont, the drift is of the same 
character as that at Cement Hill, and Olossopteris is also found at Hurley’s.

The Victoria Lead, east of Cement Hill, shows the following section:—
Feet.

Basalt ... ... ... ... ... ... ... ... 40
Gravelly quartz drift (lower 3 or 4 feet containing gold) ... 60
“ Tish” as above described ... ... ... ... ... ... ... 79 * * * §

* Geol. Obs. at the Heads of the Isaacs, the Suttor, and the Bowen Rivers. By A. Gibb Maitland. 
Brisbane : by Authority: 1889.

f  Quart. Journ. Geol. Soc. Lond., xxviii., p. 285.
J General Report upon the Northern District. Brisbane : by Authority: 1870, p. 3.
§ Brisbane: by Authority: 1886.
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While the presence of Glossopteris was relied upon as an infallible indication that 
the beds in which it occurred were of Palaeozoic age, the above, of course, were ranked as 
the oldest known auriferous drifts in Queensland, and were supposed to have derived 
their gold from the denudation of a land surface which existed in Permo-Carboniferous 
times. Mr. Rands’ recent discovery of Glossopteris in the Upper Cretaceous Desert 
Sandstone gives, however, a new signification to the argument derived from the presence 
of that plant. The beds in which it occurs— at least when it is,unaccompanied by other 
fossils— may be of any age from the Lower Bowen to the Desert Sandstone.

The same remarks apply to certain deposits in New South Wales, described 
as quoted below by the late Mr. C. S. Wilkinson, Government Geologist,* as their 
supposed Carboniferous age depends solely on the presence of Glossopteris.

“ North of Gulgong, at Tallawang, the coal measures cover a large extent of 
country, their lowest beds having been found to be payably auriferous. I reported this 
interesting discovery to you in November last, stating that during my examination of 
the Tallawang Gold Pield Reserve I observed the important fact that the gold found in 
the Tertiary alluvial deposits at the old Tallawang and Clough’ s Gully Diggings has 
been chiefly derived from conglomerates in the coal measures. These conglomerates 
are associated with beds of sandstone and shale, containing Glossopteris, the fossil-plant 
characteristic of our coal measures. At Clough’ s Gully the conglomerate is being 
worked in situ, and yields from 1 to 15 dwt. o f gold per ton, while nuggets weighing 
5 oz. have been obtained from it. Several hundreds of tons of the conglomerate (locally 
termed cement) have been crushed, but as the yield is said to have been patchy or 
variable, work has been stopped, and the ground is now held under lease. There are, 
however, a few miners still at work in the adjacent claims, and I took the opportunity 
of purchasing from one of them a sample weighing 1 oz., of the gold which he was 
crushing by hand out of hard cement. The gold is coarse in size, remarkably scaly, and 
waterworn. I  hope to secure for the Museum of Mines some samples of the con
glomerate containing gold. Mr. R. McKay, of Clough’ s Gully, gave me one small 
piece showing coarse gold.

“  This is the first time that gold has been noticed as occurring in payable quantity 
in the coal measures of this colony, and it is not unworthy of remark that we here 
possess one of the most ancient auriferous alluvial deposits in the w orld! ”

At Blair Athole Station, ten miles north-west of Clermont, in a well sixty feet 
deep, a seam of coal, together with yellow and grey sandstones, with bands of fine
grained fissile sandstone and shale, were met with, dipping at 10° to S.E. From the Peak  
Downs Telegram of 1st March, 1873, we learn that the seam was about six feet thick, 
and at a depth of about seventy feet from the surface, and that another seam, two feet 
thick, lay about three feet below it. In a bore sunk by the Peak Downs Copper 
Company, a hundred yards from the Blair Athole well, a four-feet seam of coal was met 
with at one hundred feet.

From the Peak Downs Telegram o f 30th November, 1889, we learn that in 1889 
another shaft was sunk seven hundred yards distant from the well, in which was the 
following section:—

Feet.
Surface
Sandstone
Shale
Sandstone
Coal

5
80
7
3
5

* Ann. Report Dep. Mines, N. S. Wales, for 1878 (1877), pp. 173,174.
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The coal was tested by the Locomotive Foreman on the Central Railway. With 
a consumption of 3 tons 16 cwt., or about 29 lb. per mile, the engine ran 286 miles, 
with an average load behind the tender o f 108 tons. The coal is described as “  light,”  
and its steaming qualities as “  good.”

From Dinner Creek, near Stanwell, Mr. James Smith has forwarded to me 
numerous specimens of Glossopteris, &c.,# which appear to indicate that in this locality 
strata equivalent to the Upp£r Series occur. Seams of coal have been met with in this 
neighbourhood. The unaltered, and not much disturbed sandstones and shales of 
this formation are clearly distinct from the highly inclined, and considerably altered, 
fossiliferous rocks (G-ympie Beds) of Stony Creek, Stanwell, and also from the 
Mesozoic Beds of Stewart’s Creek, Stanwell.

From its organic remains, lithological character, and position, I  have no hesita
tion in regarding the Upper Bowen Formation as the equivalent of the “  Tomago, 
East Maitland, Series (productive coal measures), 5,700 feet thick; Dempsey Series 
(barren freshwater beds), 2,000 feet th ick ; and Newcastle Series (productive coal 
measures), about 1,150 feet thick,”  of New South W ales.f

* There are apparently three distinct species of Glossopteris and a Pecopteris. This material has still 
to be worked out. (R.E. Junr.)

t  A  Correlation of the Coal Fields of New South Wales, by T. W. Edgeworth David, B.A., F.G.S. 
Proe. Austr. Assoc. Adv. Science, 1890, ii., p. 464.

J.



CHAPTER XIX.

THE UPPER BOWEN FOEMATION OUTSIDE OF THE TY PE  DISTE1CT— continued.

I ncluding Townsville, Oaky Ceeek, and Little R iver, Cooktown.

N orth of the Bowen River, strata of the age of the Upper Formation of the Bowen 
River Coal Field are met with in the neighbourhood of Townsville and Cooktown.

A  cutting on the Northern Railway, near Stewart’ s Creek Station, exposes some 
thin beds of conglomerates, sandstones, shales, and fireclays, which have yielded Glossop- 
teris. A  sheet of porphyry is intruded among the strata. During the progress of 
some excavations for the purpose of straightening a curve, some thin lenticular seams 
of coal were exposed. Of one of these I  made the following analysis in 1887 :—

THE PERMO-CARBONIFEROUS SYSTEM—continued.

Water ...   7 ‘18
Volatile hydrocarbons ... 46'66
Fixed carbon 37'89
Ash ... 829

10000
Similar beds are seen on the adjacent Aboriginal Reserve, where an adit driven 

horizontally into a hillside exposed beds containing Gloasopteris and other undetermined 
plants in large numbers. Here the shales and sandstones are interstratified with beds 
of volcanic origin.

At a point on the hillside nearly due south of an old bore sunk by the Townley 
Coal Company, a sandstone bed, seven inches thick, rests upon shales and is covered by a 
sheet of lava. Near the south-eastern extremity of the hills, about 180 feet above the sea- 
level, blue-black shales and six inches of impure coal lie horizontally beneath volcanic ash.

At one spot the shales are “  porcellanised,”  but the induration does not appear 
to extend for any great distance. These baked shales dip at 23° to S.S.E., and rest 
upon and are covered by volcanic rocks.

“  The age of these volcanic rocks appears to be contemporaneous with the beds 
at Stewart’ s Creek.” *

At Stewart’ s Creek Railway Station the rocks already described are faulted 
against volcanic ashes. These, at a height of 120 feet above the station, on the western 
bank of one of the heads of Stewart’s Creek, show what appear to be bedding-planes 
running north-north-east. Some distance further west, on the fall o f the next gully, the 
ashes are seen to assume a very coarse character, with fragments about the size of an 
egg. Traced further north, these beds pass almost insensibly into what appears to be 
a medium-grained granite, the weathered surface of which is often pebbly, suggesting 
the probability of the granite being metamorphic. Near the summit of the ridge west 
of the Railway Station, the ashes contain lenticular lava-beds, the internal portions of 
which are wavy and contorted, looking very like fluxion-structure, but simulating the 
appearance put on by some rocks which have been subjected to intense pressure.

* Report on the Physical Geology of Magaetic Island, &c. By A. Gibb Maitland. Brisbane: 
by Authority: 1892.
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Similar volcanic ashes and lava-beds extend from Stewart’s Creek to Alligator Creek, 
and form Mount Louisa, Cape Pallarenda on the western extremity, and Cape Cleveland 
on the eastern extremity of Cleveland Bay, as well as the western corner of Magnetic Island.

The great thickness of alluvium which covers the stratified rocks north of the 
Aboriginal Beserve has hitherto formed an insuperable difficulty in the way of ascer
taining whether workable coal-seams exist in the neighbourhood of Townsville. The 
site of the Caledonia Company’s Bore is only about thirty-five feet above the sea-level, 
but the alluvium has been ascertained by numerous shallow bores in the vicinity to be 
from eighty to one hundred and ten feet in thickness.

A  bore recently sunk by the Caledonia Coal Company, about half-a-mile south of 
the adit above referred to, gives the following section:—

Surface .........................
Ft.
38

in.
0

Sand and stones (water-bed) 20 0
Gravel and boulders.............. 28 0
Porphyry .............. 4 0
Bough grey sandstone 8 0
Bough sandstone 6 0
Dark-brown sandstone 6 0
Coal ......................... 0 5
Sandstone and shales 2 6
Dark rock 5 0
Blue post (or lava) 17 0
Sandstone 5 0
Sandy shale with thin vein of coal 2 6
Conglomerate ’ 17 0
Sandstone ......................... 1 0
Sandstone with vein of coal 0 6
Shales and sandstone 2 0
Conglomerate 17 3
Sandstone and shales 0 10
Shale with coal-veins 0 9
Sandstone and shale 1 0
Conglomerate 4 0
Fine conglomerate 1 4
Blue post (or lava) ... 1 3
Sandstone 8 0
Coal ... 0 11
Sandstone ................................................ 1 0
Shales and sandstone with thin band of coal 4 6
Shale ... 1 0
Sandstone ......................... 4 0
Shale with thin band of coal 0 6
Sandstone 3 9
Shale ... ... ... 0 7
Conglomerate 2 6
Blue post (or lava) ... 3 0
Sandy s h a le .............. 1 6
Blue post (or lava) ... ... 1 0
Sandstone .............. ... 4 6
Sandy sh a le ......................... ... 1 3
Blue post (or la v a ) .............. ... 44 2
Sandstone (brown, micaceous) ... 1 6

273 0
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Similar rocks were met with to about 350 feet, when hard quartzites and fine 
hard grits were met with, divided by bedding-planes forming an angle of about 45° to 
the perpendicular course of the bore. Apparently the base o f the Coal-Measures had 
been reached, and an older formation, upon which they lie unconformably, entered upon.

In the neighbourhood of Cooktown a series of strata, presumably of the age of 
the Upper Bowen Formation, extends from the right bank of Oaky Creek, two miles 
above “  Daddy’s Camp,” southward to the tributaries of Deep Creek, between the 
Byerstown Road and The Bluff—a distance of about six miles— with an average breadth 
of a mile and a-half. In this area of nine square miles a very considerable thickness of 
strata must be represented, as they generally dip at high angles. Sections on Oaky 
Creek show the base of this formation to rest unconformably on the older slates and 
quartzites, and at the south-east end of The Bluff the conglomerate and sandstones of 
the Normanbv Range (Desert Sandstone) lie on the upturned edges of the strata of 
the coal-bearing formation. The strata consist for the most part of greenish-grey 
sandstones, dark-blue shales, and fireclays.

Between Oaky Creek and the Normanby Range, to the west, I  found, in 1879, 
in Yam Creek and Coal Creek, numerous seams of coal, some of very good quality, but 
the thickest (in Coal Creek, twenty-five miles from Cooktown) was only eight inches.

A  shaft was sunk on the eight-inch seam of coal, in 1879, by the Cooktown 
Railway League. The shaft went through the bottom of the coal to a total depth 
of nineteen feet. A drive six feet nine inches long was then made to the dip (33°), 
when the bottom of the coal was again cut. The seam was then followed down on the 
dip for fourteen feet six inches. At the north end of the vertical shaft the section 
was as follow s:—

Black shales, with Glossopteris ...
First coal (good), 9 inches at upper side, 14 inches at lower

In. Ft.
17

in.
2

side of shaft, with a parting of dark shale 2  ̂inches thick 
at lower side, thinning out to I-inch at upper side 1 2

Dark s h a le .................................................................................
Second coal, impure, clayey, brittle, and short, light in colour.

0 6*

Fragments of anthracite can be picked from it 1 to 0 2*
Dark s h a le ......................... 4 to 0 5
Third coal, brittle anthracite 4£ to 0 5
Grey sandy shales ... 2 7
Hard grey sandstone 0 6
Sandy shale.............. l 6
Hard grey sandstone 0 6*

A t the south end of the vertical shaft the section is as follows :■
In. Ft. in.

Black shale
(  Coal, good .............. 2 j to 0 3
j Clay ... ... .............. 0 to 0 1

 ̂Coal, good ..............  .............. 6 to 0 9
Dark s h a le .............. .............. 0 7*
Second coal, brittle 1

a to 0 1
Dark s h a le ................................................ 3i to 0 5
Third coal, brittle, anthracitic, impure ... 6 to 0 7
Dark sandy shale ... .............. 2 7
Sandstone ... .............. 0 6
Dark sandy s h a le .....................................
Sandstone (bottom of shaft)

0 10
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At the bottom of the underlie shaft the section is as follow s:—

First
Coal

Coal, good 
Black shale ...
Coal, good
Black shale..................................................................................
Second and third coals, brittle, anthracitic, 12 inches thick at 

end of shaft, although interrupted by 8 inches of shale 
2 feet from end

In.

0
4
41

2

Ft. in.
0 3 

to 0 2 
to 0 5 
to 0 8

1 0
From the Oaky Creek beds my Colleague has recognised among my collection 

Glossopteris linearis, McCoy, and Glossopferis ampla, Dana. Silicified wood, very much 
resembling that from the Upper Bowen Formation, is also common.

The Little River Coal Field, near Palmerville, occurs in a somewhat peculiar 
position, having been wedged, by two faults, into the midst of an older series of grey- 
wackes, slates, quartzites, &c. After having been subjected to such a degree of lateral 
compression that its strata were inclined at high angles, it was covered over by a cake 
o f Desert Sandstone. This cake was subsequently cut through by the Little River (a 
tributary of the Kennedy), exposing the Coal-Measures and older stratified rocks.

The coal-bearing strata consist mainly of blue and dark shales, gritty sandstones, 
and fireclays. The coal-seams are numerous and thick. One is twenty feet in thickness, 
another eighteen feet, two are eight feet each, two are six feet each, and four are three 
feet each; but all of these thick seams are of poor quality. They appear to have been, 
from the first, much mixed with muddy sediment, and to have had much of their volatile 
matter driven off by the pressure which resulted in the uptilting of the beds.

An eight-feet seam on the bank of the Little River, near Bower-bird Gully, was 
analysed by the late Mr. Karl Staiger as follow s:—

Moisture, with a little gas 18'32
Carbon 66*94
Ash ... 1574

10000
I analysed samples from an eight-feet seam on Dave Creek, with the following 

result:—
W a ter .............
Volatile hydrocarbons 
Fixed carbon ...
Ash

... 0-919

... 9-388

... 58-606 

... 31-087

Specific gravity, 1*37.
10000

Near the junction of the Little River with the St. George River the following 
section is seen:—

Coal, good .........................
Ft.
0

in.
7

Dark-grey shales .............. 0 6
Coal, good .............. 0 7
Dark sh a les .................................... 1 0
Decomposed carbonaceous ironstone 0 3
Coal, fair 0 7
Grey sh a le s ..................................... • • • • • • 0 4
Dark gnarled shales .............. •. • • • • • M • * • • • • 0 3
Grey shales and sandstones, with a few bands of oolitic ironstone

(1 to 2 inches), and impressions of fossil trees 20 0
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This coal, on analysis, gave much better results than any of the thicker seams; 
in fact, it is one which, if of workable thickness, would take a high place among coals 
used for steam and smelting purposes. The following is the analysis :—

Water ... ... 2*763
Volatile hydrocarbons... 26‘197
Fixed carbon 62*998
Ash 8*042

100*00
Specific gravity, 1*32.

The only fossil from the Little. River determined by my Colleague is Glossopleris 
Browniana, Brong.

I f  the evidence for the Palaeozoic age of the Oaky Creek and Little River 
deposits rested solely on the presence of Glossopteris, it would be of little value, seeing 
that Glossopteris has been detected in beds as new as the Desert Sandstone ; but in the 
cases before us, the coal-bearing beds are not only upturned, but are covered uncon- 
formably by the Desert Sandstone itself.

In “  Notes on the Geology of Hann’s Exploring Expedition,” * with which Mr. 
Norman Taylor has obligingly furnished me, the following passages occur:— “  At Camp 
16, on the Mitchell River (Camp 78 on the return journey), I  found in the river-bed 
fragments and blocks of coal shales, with thin seams of bright coal, and on searching 
carefully I discovered pieces of a whitish indurated shale, containing indistinct plant- 
remains and an undoubted fragment of Glossopteris. (The shales are identical with 
some in the Blue Mountains of New South Wales, north of Wallerawang, and again 
at Tallawang, north of Gulgong.)” . . . .  “  About a mile south of this camp is a
low table-topped rise, consisting of horizontal white and grey shales and a cherty- 
looking rock, with fragments and stems of plants and traces of Glossopteris in situ. 
This rests on porphyry, which forms a series of rocky hills two miles further south, 
extending seven miles south-easterly to the foot of and overlooking some high table- 
topped Carboniferous ranges (composed of sandstones, grits, and conglomerates, with 
silicified wood) in that direction.”

The occurrence of Glossopteris alluded to by Mr. Taylor has always been a 
puzzle to me. It would appear as if the plant had been found in the horizontal sand
stones and shales, which I  have always regarded as of Desert Sandstone age, and on this 
evidence, in my “  Handbook of Queensland G eology”  (1886), and “  Geological Map of 
Queensland ”  (1886), I classed the Mount Mulligan Tableland as a continuation of Mr. 
Taylor’ s “  Carboniferous Range,”  I  confess with considerable reluctance. Since then, 
however, Mr. Rands’ discovery of Glossopteris in a portion of the Desert Sandstone, 
which clearly overlies unconformablv the Lower Cretaceous Rolling Downs Formation, 
removes any difficulty there may have been in regarding Mr. Taylor’s Glossopteris- 
bearing beds as of Desert Sandstone age, and I  have restored them accordingly to that 
formation in the Geological Map issued herewith.

J.

* For a full account of the late Mr. W. Hann’s Exploring Expedition in Northern Queensland (to 
which Mr. Norman Taylor was attached as Geologist), see 1?roc. B, Gcogr. Soc.y 1874, xviii., pp. 87-107.



CHAPTER X X .

LIFE OF THE UPPER BOW EN FORMATION.

T h e  fossils occui’ring in the Upper Bowen River Formation are:— Phyllotheca australis, 
Brong., Sphenopteris lobifolia, Morris, S. flescuosa, McCoy, S. crebra, Ten. Woods, 
Olossopteris Browniana, Brong., G. linearis, McCoy, Coniferous wood, Derby in senilis, 
Phill., Broductus br achy t beer us, G. Sby., and Goniatites, sp. ind., PI. 15, fig. 5.

O f these, Phyllotheca australis, Sphenopteris Jlexuosa, and S. crebra, are peculiar 
to this formation.

Productus brachythcerus occurs not only in this formation but also in the Gympie 
and Middle Bowen Formations.

Sphenopteris lobifolia, Glossopteris Broioniana, G. linearis, and Derbyia senilis, 
occur in both the Middle and Upper Bowen Formations.

Goniatites, sp. ind., PI. 15, fig. 5, occurs in both the Upper Bowen and the 
Gympie Formations.

The following Genera are common to the Upper Bowen and Gympie Forma
tions :— M ollusca : Productus and Goniatites.

There are not even any genera common to the Upper Bowen and Star 
Formations.

The following Genera are common to the Upper and Middle Bowen Formations :— 
P l a n t s : Sphenopteris and Glossopteris. Mollusca: Derby ia, Productus, and Goniatites.

THE PERMO-CARBONIFEROUS SYSTEM—continued.

J.

M



CHAPTER X X I.

Showing their  H orizons.

Notes.

The Gympie Series (Column I.) includes, besides the Gympie area (G.), the following:—“ Rockhampton 
District” (R.), Lake’s Creek and Training Wall Quarries (L.), Kooingal (K.), Stanwell, in part (S.), 
Encrinite Creek (E.), Fenestelia Hill (F.), Athelstane Range (A.), Don River (D.), Crow’s Nest (C.), 
Blackfellow’s Diggings (B.), Lily mere (LM.), Kariboe Creek, Cania (KC.), Yatton (Y.), Yarrol Lime
stone (YL.), Hodgkinson Gold Field (H.), Raglan* (RL.), Beaconsfield (BF.), Langmorn (LR.), 
Broadsound Ranges (BR.), Apis Creek (AC.)

The Star Beds (Column II.) include, besides the Star area (S.), the following :—Keelbottom (K.), Drummond 
(D.), Mount Wyatt (W.), Canoona (C.), Broken River (B.)

The Middle or Marine Series (Column III.) includes, besides the Middle Series as developed on the Bowen 
River (MB.), the following:—Cracow Creek, in part (C.), Dawson River, in part (D.), Mount Britton 
(B.), Stanwell, in part (S.), Banana Creek (BC.), Springsure (SS.)

The Upper or Freshwater Series (Column IY .) includes, besides the Upper Series as developed on the Bowen 
River (UB.), the following :—Cracow Creek, in part (C.), Dawson River, in part (D.), Little River, 
Cooktown (L.), Oakey Creek, Cooktown (O.), Stewart’s Creek, Townsville (S.), Walker’s Creek, Nebo 
(W.), and Dinner Creek, Stanwell (DC.)

LIST OF THE FOSSILS OF THE PERMO-CARBONIFEROUS SYSTEM,

III. IY.
I.

G ym pie
Series.

M id d le U pp er o r

S ystem atic  P os ition  an d  N am e. II.
S ta r  Beds.

o r M a rin e  
Series—

F re s h w a te r  
Series—1 B ow en R iv e r B o w en  R iv e r

Coal F ie ld . Coal F ie ld .

Kingdom—P l a n t s . 
Section— C e y p t o g a m i a !. 
Class— A c o t y l e d o n e s . 
Order—C a l a m a e i a s .
Family— E q u i s e t a c e .® . 
Genus— C a l a m i t e s .

Calamites varians, Germar. D
„  „  sp. ind. L

G e n  u s  — A s t e e o c a  l a m  i t e s .
Aster ocalamites scrohiculatus, Schlotli., PI. 4, figs. 11, 12 D

Family— S c h i z o n e u e i d a j . 
G e n u s — P h y l l o t h e c  a .

Phyllotheca australis, B r o n g . U B

Order— F i l i c e s .
Family— S p h e n o p t e b i d e e . 
Genus— S p h e n o p t e b  i s .

Spkenopteris lobifolia, Morris '  ... C , ? M B U B
jlexuosa, McCoy • • • D
crebra, T e n .  Woods... ... D

Family— P a l e o p t e b i d e e . 
Genus— A n e i m i t e s .

Aneimites austrina, Eth. fil.
1

D

* I regard this as Devonian. See Footnote, p. 89. (R.E. Junr.)
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LIST OF FOSSILS OF THE PERMO-CARBONIFEROUS STSTEM—continued.

Systematic Position and Name.
I.

Gympie
Series.

II.
Star Beds.

III.
Middle 

or Marine 
Series— 

Bowen River ! 
Coal Field.

IV.
Upper or 

Freshwater 
Series— 

Bowen River 
Coal Field.

Family—DlCTYOTJENIOPTERlDEiE.
G-enus—G-lossopteris .

Glossopteris Broivniana, Brong., Pl. 16, figs. G, 8 ; PL 17, 
figs. 9, 10

„  linearis, McCoy 
„  ampla, Dana? Pl. 16, fig. 7

MB

MB 
? MB

UB, D, O, L, 
S, W , DC 
0, UB

Order —Lycopodiace^.
Family—Lepidodendrid-®:.
Genus—Lepidodendron.

Lepidodendron australe, McCoy, Pl. 5, figs 1-10
„ veltheimianum, Sternb. ... ... ... 
„  sp. ind., Pl. 6, figs. 1, 4 .............  ...

L, H 

• • •

S, W, C, B, 1) 
D

8, D

Genus—Cyclostigma.
Cyclostigma australe, Feist.

,, sp., Feist., allied to C. KiltorJcense
D

W, 0

Genus—Stigmaria. 
Stigmaria, sp. ind., Ten. Woods ... D

Section—Phanerogamia. 
Class—Dicotyledones. 
Order—Ctcadacee. 
Family—Cordaitee. 
Q-enus—Cordaites. 

Cordaites australis, McCoy ? ? G D

Order—Conifers MB UB

Kingdom—Animalia.
Sub-Kingdom—Protozoa.
Class—Spongida.
Order—Monactinerlide.
Family— ?
Genus—Lasiocladia.

Lasiocladia ? Sindei, Etb. fil., Pl. 41, figs. 1, 2 R

Sub-Kingdom—Cceientebata.
Class—Actinozoa.
Order—Rtjgosa.
Group—Zaphbentoidea.
Family—Zaphrentide.
Genus—Zaphrentis. *

Zaphrentis profunda, Eth. fil., Pl. 44, fig. 1 R

Group— C YATHOPHYLLOIDE A. 
Family—Cyathophyllide. 
Genus—C yathop hyllpm. 

Cyathophyllum, sp. ind., Pl. 3, f. 10 
„ sp. ind , Pl. 7, f. 1

BP
LR
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LIST OF FOSSILS OF THE PERMO-CARBONIFEROUS SYSTEM—con tinned.

Systematic Position and Name.
I.

Gympie
Series.

II.
Star Beds.

III.
Middle 

or Marine 
Series— 

Bowen River 
Coal Field.

IV.
Upper or 

Freshwater 
Series— 

Bowen River 
Coal Field.

Section—Perforata. 
Family—Attlopobid®;. 
Genus—Cladochonus. 

Cladochonus tenuieollis, McCoy R

Order—Montictjliporidea.
F amily—Mon ticulipobid®. 
Genus—Monticuiipo ra. 

Monticulipora, sp. ind., PI. 38, figs. 1, 2 K

Genus—Stenopora.
Stenopora australis, Nich. and Eth. fil., PI. 6, figs. 5-8 

,, Leichhardtii, Nich. and Eth. fil., PL 6, figs. 
9, 10; PI. 7, fig. 2

„ JacJcii, Nich. and Eth. fil., PI. 6, figs. 11-13 
„ sp. ind.9 PL 7, figs. 3-5 
„ gimpiensis, Eth. fil., PL 6, figs. 14, 15

K
G

MB
MB

MB

Sub-Zingdom—Echinodermata. 
Section—Pblmatozoa.
Class—Crinoidea.
Order—Coadunata.
F amily—Actinoc binid®:.
Genus—Actinocrinus. 

Actinoorinut, sp. ind., PI. 7, fig. 9 R S

Family—Piatycbinid®,
Genus—Platycrinus. 

Platycrinus ! nux, Eth. fil., PI. 38, fig. 3 B

Order—Inadunata.
F amily—Poterioobinid.e .

Cup of Crinoid, PI, 44, fig. 7 .............
Poteriocrinus ? Smitldi, Eth. ill., PI. 8, fig. 1 

„  crassus, Miller ? PI. 7, fig. 6 
Arms of Crinoid, PI. 7, fig. 7

„ „  PL 7, fig. 8 .............  "!
Impressions of Crinoid Calyx, PI. 44, fig. 8 
Crinoid Stems

R
S

E, P 
S
s
R

K, S, A 88
Class—Blastoidea.
Order—Kbgulabes.
Family—Pentremitid.®:.
Genus—Mesoblastus.

Mesoblastus ? australis, Eth. fil., PI. 44, fig. 2 R

Family—Granatoblastidje.
Genus—Gr \natocrintjs.

Oranatocrinus ?  Wachsmuthi, Eth. fil., PI. 7, fig. 10 S

Family—Troostoblastid®:.
Genus—Tbiccelocrinus.

Tricaeloerinus ?  Carpenteri, Eth. fil., PI. 44, fig. 3 R

Section—Echinozoa 
Class—Echinoidea.
Order—Palechinoidea. 
Family—ARCHAEOCiDARrD®. 
Genus—Arch®ooidarib. 

Archeeocidaris, sp. ... ... ... R
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LIST OF FOSSILS OF THE PERMO-CARBONIFEROUS SYSTEM—continued.

Systematic Position and Name.

Sub-Kingdom—Annuiosa.
Class—Crustacea.
Order— Ostracod a.
Family—Leperditid®.
Genus—Be yrichia .

Beyriehia varicosa, T. R. Jones, PI. 7, fig. 1 5 ...............

Order— Trilo^jta.
Family— Prcetid®.
Genus—Phillipsia.

Phillipsia dubia, Etli., PI. 7, fig. 12; PI. 8, figs. 5, 6 ; 
PL 44, fig. 4

„  Woodwardi, Etb. fil., PI. 7, figs, 11, 13 ;
PI. 8, fig. 6 ; PI. 44, figs. 5, 6 

„  Isp.ind. ............................

Genus—Griffithides.
Qrifflthides seminifera, Phill ?, PI. 7, fig. 14

Sub-Kingdom— Mollusca.
Section—Molluscoidea.
Class—Polyzoa.
Order— Gymnommaxa.
SubiOrder—Cyclostomata.
Family—Fenestellid®.
Genus—Fenestbxla.

Fenestella fossula, Lonsd., Pl. 9, figs. 4, 5 
„  internata, Lonsd., PL 9, figs. 6, 7
„  sp.ind. ...
„  multiporata, De Kon. Pl. 8, figs. 7, 8

Genus —Polypora.
Polypora 1 Smithii, Etli. fil., Pl. 9, figs. 1-3 ; ? Pl. 44, 

figs. 9, 10.

Genus—Protoretepora.
Protoretepora ampla, Lonsd. ...

„  „  var. Woodsi, Eth. fil., Pl. 8
fig. 12

„ „  var. KonincTci, Etli. fil.

Family— Thamniscidje.
Genus—Glattconome.

Glauconome, sp. ind., Pl. 44, fig. 11

Family—Petaloporid.®.
Genus—Rhombopora.

Bhomlopora 1 laxa, Eth., Pl. 9, figs. 8, 9

Family—
Genus—Myriolithes.

Myriolithes? queenslandensis, Eth. fil. ...

Class—Brachiopoda.
Order—Tretenterata.
Family—Terebratulid®.
Genus—Dielasma.

Dielasma eymbaeformis, Morris, Pl. 9, figs. 10, 11

III. IV.
I.

Gympie
Series.

Middle Upper or
II . or Marine Freshwater

Star Beds. Series— Series—
Bowen Rivei !Bowen River

Coal Field. Coal Field.

8

D 8

S

c

8, B

G, B, L MB
T t

G, K
S

i B, F, G

B, G, BB, AC
t MB

• • A MB

B

G, S

LM, RL#

MB

* I regard this as Devonian. See Footnote, p. 89. (R.E. Junr.)



LIST OF FOSSILS OF THE PERMO-CARBONIFEROUS ST STEM—continued.

Systematic Position and Name.

Dielasma sacculus, Martin, var. ...
,, „ var. hastata, J. de C. Sby. ...
,, sp. ind.y Pl. 40, figs. 1, 2

I.
Gym pie 
Scries.

R
R

II.
Star Beds.

III.
Middle 

or Marine Sfiriê — 
Bowen River 
Coal Field.

BC

IV.
Upper or 

Freshwater 
Series— 

Bowen River 
Coal Field.

Family—Spiriferid.e .
G-enus—Spirifera.

Spirifera striata, Martin ? Pl. 9, fig. 16 
„ sp. ind. (a.), Pl. 9, fig. 12 
,, vespertilio, G. B. Sby., Pl. 10, fig. 8 
n convoluta, Phill., Pl. 10, figs. 10, 11
„  lata, McCoy
„  ClarJcei, De Kon. Pl. 10, fig. 16 ?
„ trigonaliSy Martin, Pl. 9, fig. 15 
„ „  var. acuta, Eth., Pl. 10, fig. 12
„  „ var. crassay De Kon., Pl. 11, fig
„  dubia, Eth., Pl. 10, fig. 14
„  sp. ind. (6), Pl. 38, figs. 4-6 ...
,, tasmaniensis, Morris, Pl. 10, figs. 1, ? 15 
„ Stokesii, Konig, Pl. 10, figs. 2-4
„  pinguiSy J. Sby..........................................
„  bicarinatay Etli. fil., Pl. 10, figs. 9, 13;

Pl. 37, fig. 17; Pl. 11, figs. 1-3 
,, Slrzeleckiiy De Kon., Pl. 10, figs. 5-7

D, R
Gy s

Y

R
G
s
G

G, Y 
R

S, KC 

G

MB

MB
BO
MB
MB

B
MB, BO 
BC, B

S, K

? B

Genus—Spiriferina.
Spiriferina duodecimcostata, McCoy, Pl. 44, fig. 12 

,, sp. ind....
• •

s
B

Genus— Ketioularia.
Reticularia lineatay Martin ?

„  TJreiy Fleming

Genus—Martinia.
Martinia ? productoides, Eth. fil., Pl. 11, figs. 6-11

R

L, S, KC

Genus — Martiniopsis.
Martiniopsis ? subradiata, G. B. Sby., Pl. 11, fig. 14 ... 

„  subradiata, var. Morrisii, Eth. fil.,
Pl. 11, figs. 12, 13 ?

„ Darwiniiy Morris, Pl. 9, figs. 13, 14;
Pl. 39, figs. 5-7

Family—Nucleospirid :̂.
Genus—Retzia.

Retzia radialisy Phill., PL 11, figs. 24, 25 ...............
„  ? lilgmerensisy Eth. fil., Pl. 11, figs. 20-22

G
KC

Y

LM

Family—Athyrid ê.
Genus—Athyris.

Athyris Roysii, Leveille, Pl. 11, fig 15 ...
,, ambiguay J. de C. Sby. ...
„  Randsi, Eth. fil., Pl. 11, figs. 16-18

s
KC
KC

Family—Rhynchonellid :̂.
Genus— Rhynchonella.

Rliynchonella pleurodony Phill., Pl 11, fig. 23 ... 
„ sp. ind..................................................

s
KC

S

MB, BO, B 

MB, B

S

K
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LIST OF FOSSILS OF THE PETtMO-CARBOXIFEEOUS SYSTEM—continued.

Systematic Position and Name.
I.

Gympie
Series.

II.
Star Beds.

III.
Middle 

or Marine 
Series— 

Bowen Biver 
Coal Field.

IV.
Upper or 

Freshwater 
Series— 

Bowen River 
Coal Field.

Family—Orthid.®.
Genus—Obthis.

Orthis resupinata, Martin, PI. 11, figs. 26, 28 
„  australis, McCoy, PI. 11, figs. 27, 29

S, A, XC 
S, B

8

Family—Strophomenide.
Genus—Strophomena.

Strophomena rhomboidalis, Tar. analoga, Pliill., PI. 12, 
figs. 8, 9 ; PI. 40, fig. 6

G, B 8

Genus—Debbyia. 
Derbyia senilis, Pliill. MB UB

Family— Prodtjctide.
Genus—Productus .

Productus cora, D ’Orb., PI. 12, fig. 14 ; PI. 13, fig. 1 ; 
PI. 38, fig. 11

„ brachythcerus, G. Sby., PL 12, figs. 10-13;
PI 13, fig. 5 ? } PL 44, fig. 14 

„  subquadratus, Morris, Pl. 38, figs. 7-10; Pl. 
40, fig. 5.

„ undatus, Defrance, Pl. 12, fig. 16 
„ semireticulatus, Martin ?
„ longispinus, J. Sby. ? ...
„ sp. ind. (a.), Pl. 13, fig. 6 
„ sp. ind. (b.), Pl. 12, fig. 15 
„  sp. ind. (c.), Pl. 13, fig. 4 
„  sp. ind. (d.), Pl. 40, fig. 4 
„  sp. ind. (e.), Pl. 37, fig. 18 
„ sp. ind. ( / . ) ,  Pl. 44, fig. 13

G, S,L

F, E, S, KC, 
YL

S
8, SO 

D 
YL 
S 
8 
B

Y

B

MB, B 

MB, B

B

UB

Genus—Stbophalosia.
Strophalosia Clarkei, Eth., PL 13, figs. 12-17 ; Pl. 14, 

fig. 19
,, Gerardi, King, Pl. 13, fig. 1 8 ; Pl. 14, 

fig. 18 ; Pl. 40, figs. 7, 8

MB, 68 

MB, BO

Genus—Chonetes.
Chonetes cracowensis, Eth., Pl. 13, fig. 9 ..............

„  sp. ind. (a.), Pl. 13, fig. 10 ; Pl. 37, figs. 21, 22
„  sp. ind. (b.), Pl. 13, figs. 7, 8, 13 ...............
„  sp. ind. (c), Pl. 37, fig. 20 ............................
„  sp. ind. (rf), Pl. 37, fig. 19 ............................

A

A, 8

8
S, K 

K

C

B

Order—Clistenterata.
Family—Lingulide.
Genus—Lingula.

Lingula mytiloides, J. Sby. P Pl. 13, fig. 19 KC

Section—Mollusca veba. 
Class—Pelecxpoda. 
Order—Ostracea.
Family—Pectinide. 
Genus— Entolium. 

Entolium, sp. 8

Genus—E uchond ria. 
JSuchondria, sp. ,,, 6
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LIST OF FOSSILS OF THE PERMO-CARBONIFEROUS SYSTEM—continued.

Systematic Position and Name.
I.

Gympie
Series.

II.
Star Beds.

III.
Middle 

or Marine 
Series- 

Bo wen River 
Coal Field.

IY.
Upper or 

Freshwater 
Series— 

Bowen River 
Coal Field.

Family— Aviculopectinid®.
Q-enus— Aviculopecten.

Aviculopecten subquinquelineatusy McCoy
„  limceformis, Morris ? Pl. 14, fig. 1 
,, ? imbricatuSy Eth.
„ multiradiatuSy Eth.
„ Laurentiy Eth. fil., PI. 43, figs. 3, 4

Pg ’ p*
Or

K, G 
C, B

MB
MB

Genus—Deltopecten.
Deltopecten illawarrensis, Mor., PI. 41, fig. 3 ; PI. 43, 

fig. 2
B

Genus—Ptebinopecten. 
Pterinopecten Devisii, Eth. fil., PL 40, fig. 9 B

Order—Mytilacea. 
Family—Ayiculidje. 
Genus—Mbbismoptebia.

Merismopteria macroptera, Mor. MB

Family—Mytilid®.
Genus—Mytilops.

Mytilops ? corrugata, Eth. fil., PI. 40, fig. 1 1 ...............
„  ? sp. ind., PJ. 14, fig. 20 ............................

B
G

Genus—Modiomobpha.
Modiomorpha ? Daintreei, Eth. fil., PI. 14, fig. 13

„  mytiliformis, Eth. fil., PI. 14, fig. 5 ; 
PI. 40, fig. 4

KO
BC, B

Order — Aroacea.
Family—Abcid®.
Genus— Paeallelodon.

Parallelodon eostellata, McCoy, PI. 40, figs. 12,13 ... B

F amily— N uculid je. 
Genus— NtrctriA. 

Nucula, sp. ind., PI. 40, fig. 10 B

i

F amily— N uculanid.®. 
Genus—Nuctjlana. 

Nuculana, sp. ind., PI. 14, fig. 17... S

Order—L tjoinacea.
Family—Solemyid.e .
Genus—Solemya.

Solemya Edelfelti, Eth. fil., PI. 14, fig. 16 MB

Family—A stabtid.®.
Genus—Pleubophobus.

Pleurophorus Randsi, Eth. fil., PI. 14, fig. 14 ... Y L

Genus— A stabtelia.
Astartelld ? rhomboidea, Eth. fil., PI. 14, fig. 15 G

Genus— Cypbicabdeila .
Cypricardella JacJcii, Eth. fil., PI. 14, figs. 11, 12 G

Genus— A stabtila.
Astartila cytheren, Dana, PI. 14, figs. 3, 4 MB
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LIST OF FOSSILS OF THE PERMO-CARBONIFEROUS SYSTEM—continued,

III. IV.
I.

Gympie
Series.

Middle Upper or
Systematic Position and Name. II.

Star Beds.
or Marine 
Series—

Freshwater
Series—

Bowen River Bowen River
Coal Field. Coal Field.

Order—Chahacea. 
Family— Tbidacnide. 
Genus—Eubyd esma.

•

Eurydesma cordata, Morris Y •
„  sacculus, McCoy Y

Order—Venebacba. 
Family— Cabdiide. 
Genus—Conooabdium.

Conocardium australe, McCoy, PL 14, fig. 6 G

Order—Mtacea. 
Family—Anatinide. 
Genus—Chenohya.

Chanomya ? Etheridgei, De Kon. ? O r BC
„  ? carinata, Eth. fil., Pl. 43, figs. 5, 6 ... BO
„ ? acuta, Eth. ... ... MB
„  ? bowenensis, Eth. fil. ... MB

Genus—Edmondia.
Edmondia ? obovata, Eth.... a

Genus — Sanguhtolites.
Sanguinolites concentricus, Eth., PI. 43, fig. 7 Gr

Family— Saxicavid :̂. 
Grenus—Pachydomus.

l*achydomus globosus, J. de C. Sby. MB

Grenus—Mjeonia.
Mceonia carinata, Mor. MB

„  recta, Dana MB

Class—GtAsteeopoda. 
Order—Prosobbanch iata. 
F amily—N at icnxs:.
Genus—Naticopbis.

Naticopsisl harpceformis, Eth., PI. 5, fig. 10 ... D
„  variata, Phill. ? S
,, sp. md. ... ... ... ... ... S

F amily— P ye amidellidje. 
Genus— Loxonem a .

Loxonema, sp. B

Family—Euomphalidje. 
Genus—Euomphalus.

Euomphalus, sp. s

Genus—Platyschisma.
Platyschisma oculus, J. de C. Sby., Pl. 15, figs. 3, 4 ... 8

„  rotunda, Eth., Pl. 15-, fig. 6 E C

Family—Pleurotomabiijxe. 
Genus—Ple d rotom aei a.

Pleurotomaria carinata, J. do C. Sby., Pl. 15, fig. 16 ... G

Genus— Mofrlonia.
Mourlonia StrzelecJciana, Mor., Pl. 15, fig. 2 ... LM, YL

„  ? coniformis, Eth. fil., Pl. 41, fig. 5 •. • BC
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LIST OF FOSSILS OF THE PERMO-CARBONIFEROUS SYSTEM— continued.

Systematic Position and Name.

G-enus—Y yania.
Yvania Konincki, Eth. fil., PI. 41, fig. 7 

Genus— Luoiella*
Luciella ( Gt-rayce, Eth. fil., PI. 41, fig. 6

Genus—Murchison ia.
Murchisonia carinata, Eth., PI. 15, fig. 9

»  sp- (a) ...............
,» sp. (b) ...............
» sp- (o) ................

Family—Bellerophontide.
G-enus—Bellebophon.

Bellerophon stanvellensis, Eth. fil., PI. 15, figs. 11-

Genus—Bucania.
Bucania textilis, De Kon., PI. 41, fig. 8 

G-enus—Poboellia.
Porcellia Pearsi, Eth. fil., PI. 15, figs. 7, 8

Class—Pte bopoda .
Order—Thecosomata.
Family—Conttiabiid.e .
Genus—Conulabia.

Conularia tenuistriata, McCoy ...
„  sp. ind., PI. 41, fig. 10...

Cl ass— Cephalopoda.
Order—Tetbabbanchiata.
Family— Nautilid.®.
Genus— Nautilus.

Nautilus, sp.
„  ? ammonitiformis, Eth. fil., PI. 39, fig.

PI. 41, fig. 9
Family—Obthoceratid.®.
Genus—Obthocebas.

Orthoceras, sp.
Genus—Gyroceras.

Gyroceras dubius, Eth. fil., PI. 41, fig. 12

Family—Goniatitid :̂.
Genus— Goniatites.

Goniatites micromphalus, Mor. ... ...
„  sp. ind., PI. 15, fig. 5 ............................
„  planorbiformis, Eth. fil., PI. 41, fig. 9 
„ sp. ind., PI. 15, figs. 14, 15 ...

Sub-Kingdom—V ertebr vta.
Class—P isces.
Order— Chondbopterygii.
Family— Cochliodontidas:.
Genus—De ltodus .

Deltodus ? australis, Eth. fil., PI. 39, fig. 11
Order— Ganoidei.
Family—Pal.eoniscid.e .
Genus—Paleoniscus .

Palceoniscus Randsi, Eth. fil.

I.
Gympie
Series.

II.
Star Beds,

h i .
Middle 

or Marine 
Series— 

Bowen River 
Coal Field.

. . . B

. . . R

D
• • • B
• •. B
. . . B

■13 S BO

. . . B

. . . R S BO

G
G

R
oi B

. . . G, B s B

. . . B •

• M ••• MB
. . . G . . .

L, B
L, KC

B

S, D

*

IV.
Upper or 

Freshwater 
Series— 

Bowen River 
Coal Field.

UB
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Tlia Gtympie Beds contain—
95 species peculiar to themselves.
12 „  in common with the Star Beds.
17 „ „  „  Middle Series of the Bowen River Coal Field.

2 „  „  „  Upper „  „  „

The Star Beds contain—
19 species peculiar to themselves.
12 ,, in common with the Grympie Beds.
3 „  „  „  Middle Series of the Bowen River Coal Field.

The Middle Series of the Bowen River Coal Field contains—
34 species peculiar to itself.
17 „  in common with the G-ympie Beds.
12 „  „  „  Star Beds.
6 „  ,, „  Upper Series of the Bowen River Coal Field.

The Upper Series of the Bowen River Coal Field contains—
3 species peculiar to itself.
2 „ in common with the Grympie Beds.
6 ,, ,, „  Middle Series of the Bowen River Coal Field.

j .



CHAPTER X X II .

THE ORG AN IC REM AINS OF THE PERM O-CARBONIFEROUS SYSTEM.

W it h  D e s c r ip t io n s  op t h e  Sp e c ie s .

Kingdom— PLANTS.
Section—CRYPTO GAMINE.

Class— A cotyledones.
Order—CALAMARIE.2E.

Family— EQUISETACEJE.

Genus— CALAMITIES, Suclcow, 1784.
(Act. Acad. Theodora-Palatina, v., p. 359.)

Ca t a m it e s  v a r ia n s , German.
Catamites varians, Germar, Yerstein. Steinkohl. Wettin u. Lobejun., 1847, fas. 4, p. 47, t. 20

„  ,, Sternberg, Flora, ii., p. 50, t. 12.
,, „  Ten. Woods, Journ. R. Soc. N. S. Wales for 1882 [1883], p. 188.
„  ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. i., p. 84.

Obs. The roots and stems are described by the Rev. J. E. Tenison Woods as 
of common occurrence at the undermentioned locality, but the leaves are rare. H e says, 
“  They abound in the strata, and there are some portions of the stone which seem to 
be made up entirely from the stems.”  These examples have not come under my 
notice.

Loc. and Horizon. Bogantungan, Drummond Range {The late Rev. J. E . T. 
Woods) — Star Beds.

C a t a m it e s , sp. ind.
Obs. The occurrence of so typical a Carboniferous plant as Catamites, amongst 

other genera, associated with a Carboniferous marine fauna in Eastern Australia, has, so 
far, been a point of considerable doubt and controversy. Lepidodendron has already 
been recorded,* irrespective of the facts given in these pages. Of the two species 
known in Australia, one, Catamites (Asterocalamites) scrobriculatus, besides its Queensland 
habitat, occurs in the Lower Carboniferous of New South Wales, whilst C. varians is of 
doubtful horizon in the same country. In the specimen now about to be referred to, 
we have a plant from the Rockhampton Training W all Quarries, which have yielded 
a rich Permo-Carboniferous fauna to the researches of Messrs. De Vis and the late 
James Smith, partaking of many of the characters of the genus Catamites.

The stems are long, narrow, parallel-sided, and not increasing in width, oval in 
section arising from compression, and producing a gently convex surface. The longest 
o f the specimens is nine inches in length, with an average width of one and a-half inches, 
although one of the fragments is nearer two inches. The internodes are of irregular

* Ann. Report Dept. Mines N. S. Wales for 1889 [1890], p. 239.
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length, the longest being about three inches and the shortest an inch and a-quarter. 
The nodes, although faintly mai'ked, are sufficiently so to demonstrate the generic 
identity of the plant, and are very apparent on the application of the finger, but 
the pressure which the specimens have undergone renders them rather oblique. The 
costae, or ribs, are fine, narrow, and close together, opposite on contiguous internodes, 
and not alternating. The fineness of the costae probably indicates that the bark, when 
present, entirely concealed them, whilst the continuity of the costae from internode to 
internode indicates Archaeocalamites as the section to which the plant should be referred. 
There are no scars of branches along the nodes, as in either Calamitina, Eucalamites, or 
Stylocalamites.

The whole of the organic matter has been removed, the specimens being merely 
the infilling by matrix of the cavity left by the decomposition of the plant.

Loc. Lower Training W all Quarries, Fitzroy River, Rockhampton ( The late 
James Smith).

Genus— A S T E R O C A L A M IT E S , Schimper, 1862.
(Terr. Transition des Vosges, p. 321.)

A sterocalamites scrobicitlatus, Schlotkeim., sp., PI. 4, figs. 11, 12.
Catamites scrobiculatus, Schl., Petrefactenkunde, 1820, Abth. 1, p. 402, t. 20, f. 11.

,, radiatus, Brongniart, Hist. Foss. Y6g., 1828, p. 122, t. 26, f. 2.
„  radiatus, Feistmantel, Palaeontographica, 1879, Supp. Bd. iii., Lief. 3, Heft-4, p. 144, t. 6, f. 1, 

t. 7, ff. 3, 4.
,, radiatus, Ten. Woods, Journ. R. Soc. N. S. Wales for 1882 [1883], xvi., p. 187,1 .11, f. 5 ,1 .12, 

ff. 7,10.
„  radiatus, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, pp. 52, 83.

Asterocalamites scrobiculatus, Kidston, Cat. Foss. Plants, Brit. Mus., 1886, p. 35.

Obs. This species is quoted as a Queensland plant by the Rev. J. E. Tenison 
W oods at one part o f his Paper on the “ Fossil Flora of the Coal Deposits of 
Australia,”  but is not described in that portion devoted to the specific diagnosis. 
M y Colleague, however, quotes Catamites radians * from a definite locality in Queens
land, and. this may perhaps be meant for the same species. Good examples have 
been collected by Mr. W . Fryar, Inspector of Mines, from Bogantungan, correspond
ing well with Mr. W oods’ figures. One of these exhibits five nodes and the other 
three.

Loc. and Horizon. Bogantungan, Drummond Range (W . Fryar) ; ? Drummond 
Range ( R . L. Jack)— Star Beds.

Family— SCHIZONETJRIDiE.

Genus— F H Y L L O T H E C A , Brongniart, 1828.
(Prodrome Hist. V^g. Foss., p. 151.)

P hyllotheca australis, Brongniart, PI. 17, f. 13.
PhyUotheca australis, Brong., loc. cit., p. 152.

„  „  Morris in Strzeiecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 250.
,, ,, Dana, Geology Wilkes’ U. S. Explor. Exped., 1849, p. 718, t. 13, f. 6, fc. 14, f. 1.
,, ,, Feistmantel, Palaeontographica, 1878, Supp. Bd. iii., Lief. 3, Heft 3, p. 83, t. 6, f. 3,

t. 7, f. 1, 2, t. 15, f. 1 and 2 (’ ).
Obs. This plant is a very characteristic fossil of the Freshwater Beds of the 

Bowen River Coal Field Series. Some years ago I  wrote on this point “ that the

* Handbook of Queensland Geology, 1886, p. 41.
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remains are almost wholly those of plants, chiefly consisting of Glossopferis and Phyllo
theca.” The Revd. J. E. T. W oods recorded Phyllotheca (P . indica?) from the Oaky 
Creek Coal Field and the Burrum River Coal Beds,* but in a later publication he says,+ 
“ I  now wish to state that, after a careful examination, there is no evidence that 
these specimens belong exclusively to Phyllotheca.”  As, however, my Colleague 
regards the Oaky Creek Coal Beds as the equivalents of the Freshwater Series at 
Bowen, it is not improbable that a Phyllotheca does occur there in company with 
Glossopferis. A  small specimen is figured (PI. 17, fig. 13) and, although not very 
perfect, it corresponds with one of Dana’ s illustrations. J It was identified by Mr. R. 
Kidston.

Phyllotheca australis, like Glossopferis Brownian a, is one of the few plants which 
pass from the Palaeozoic into the Mesozoic plant-bearing beds of Eastern Australia. 
Dr. Feistmantel has remarked on this fact in the following words: “  This species has in 
Australia a distribution from the Lower Coal Measures into the Upper
Mesozoic Beds of Queensland and Victoria.”

Loc. and: Horizon. Cockatoo Creek, twelve miles up (B . L. Jack) — Upper or 
Freshwater Series of the Bowen River Coal Field.

Order—FILICES.
Family— SPHE N OPT ERIDEjE. §

Genus— S P H E N O P T E R IS , Brongniart, 1822.
(Mem. Mus. Hist. Nat. Paris, viii., p. 233.)

Sp h e n o p t e r is  l o b if o l ia , Morris.
Sphenopteris lobifolia, Morris in Strzslecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 246, t. 7, ff. 3, 3a.

,, ,, Feistmantel, Palaeontographica, 1878, Sup. Bd., iii., Lief. 3, Heft 3, p. 87.
,, ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1., p. 88.

Ohs. This species is described as a very delicate fern, with very slender pinnules, 
varying much in shape according to position.

Loc. and Horizons. Near Cracow Creek, Dawson River ( The late B. Daintree) —  
? Middle Series, Bowen River Coal F ield ; Rosella Creek, two miles above Havilah- 
Byerwin Road-crossing (B . L . Jack')— Marine Bed intercalated with the Upper or 
Freshwater Series, Bowen River Coal F ield ; Bowen River District (Rev. J. E . T  
Woods-, Colin. W oods)— Middle Series, Bowen River Coal Field ?

Sp h e n o p t e r is  f l e x u o s a , McCoy.
Sphenopteris flexuosa, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 150, t. 9, ff. 4, 4a.

,, ,, Feistmantel, Palaeontographica, 1878, Supp. Bd. iii., Lief. 3, Heft 3, p. 88.
,, ,, Tenison Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 91.

Ohs. A  very graceful fern has occurred, thickly covering altered shale from the 
Dawson River, and associated with Glossopferis. It  possesses the elongately lobed 
pinnules of this species, the characteristic forked venation, and the terminal trilobed 
divisiou. * * * §

* Proc. Linn. Soc. N. S. Wales, vol. viii., p. 95.
t  Fossil Flora of the Coal Deposits of Australia. Sydney, 1883, p. 38.
t  Dana, loc. cit., t. 13, f. 6.
§ In addition to this family we believe we have the Pecopteridse represented in specimens from 

Walker’s Creek, near Nebo, and Dinner Creek, Stan well. In each case the Pecopterid plant is accompanied 
by Glossopteris Browniana, Brong,
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The Rev. J. E. Tenison W oods does not quote this species as a Queensland fern, 
but in its place records the above species S. lobifolia from near Cracow Creek, Dawson 
River. This is, of course, quite possible ; but after a very careful examination of the 
present specimens, assisted by Mr. T. Whitelegge, my Colleague in the Australian 
Museum, I  can come to no other conclusion than that S.flexuosa must also be added to 
the list.

Loc. and Horizon. Dawson River (H . Mackay \ Colin. De Y is )— Upper or 
Freshwater Group of the Bowen River Coal Field.

S p h e n o p t e r is  c r e b r a , Ten. Woods ?
Sphenopteris crebra, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii.. Pt. 1, p. 93, t. 3, f. 4.

Sp. Char. Frond evidently tender and membranaceous, bipinnate ; pinnae wide, 
alternate, slightly oblique, oblong-quadrate, pinnules so close together as not to be 
easily distinguished, faintly pinnatifid; lobes a little more oblique than the pinnae, 
oblong-ovate, with a slightly undulating margin ; costae sending off veins which fork 
once, and the venules reaching the margin. (Ten. Woods.)

Obs. Specimens before me are not sufficiently perfect to show the pinnae, but, 
so far as one can judge from the brief characters of the pinnules, and the indistinct 
figure, they are the above species. The pinnules are quite close together, almost over
lapping in places, but this may be due, perhaps, to some extent to pressure ; oblong- 
ovate in outline, and with practically an entire margin. The veins fork only once, and 
all the venules reach the margin ; of the former there are three on each side the 
midrib to the pinnule.

Our specimens are distinguished from Sphenopteris exilis, Morris, S. lobifolia* 
Morris, S. germanus, McCoy, S. flexuosa, McCoy, and S. plumosa, by the almost entire 
margins of the pinnules; from S. hastata, McCoy, by the differently formed pinnule, 
the latter in the present examples varying from oval-pyriform to oblong-ovate. Mr. 
W oods speaks of the lobes of the pinnules, but if these are to any extent developed in 
the Ballimore Coal Field examples, our Queensland fossils must then be considered 
distinct, for the pinnules in the latter would certainly not come under this category.

Loc. and Horizon. Dawson River (H . M ackay ; Colin. De Y is )— Upper or 
Freshwater Group of the Bowen River Coal Field.

F am ily^PA LiE O PTE R ID E A .

Genus— A N E IM IT E S , Dawson, I860.
(Quart. Journ. Geol. Soc., xvii., p. 5.)

A n e im it e s  a u s t r in a , Etheridqe fil.
Aneimites austrina, Etheridge fil., Proc. Linn. Soc. N.S.W., 1S88, iii., Pt. 3, p. 1304, t. 37.

Sp. Char. Frond elongately expanding, bipinnate; rachis moderately broad, 
carinate; pinnae sub-alternate, elongate, attenuating but slowly towards their apices, 
almost parallel-sided ; rachis carinate, frequently zigzag ; pinnules petiolate, rather 
inequilateral, varying in shape on different parts of the frond, but generally ovate or 
obovate-pyriform, sometimes a little sub-imbricate, proximal or inner margins parallel 
to the rachis, upper and distal margins broadly rounded, and all entire ; pinnules 
towards the apices of the pinnae becoming more truly pyriform or pyriform-deltoid, the 
terminal leaflets being uni-, bi-, or tri-lobed; pinnules of the lowest (preserved) pinnae* 
lobate, the apical lobe more or less lanceolate. Petioles short and straight. Nerves 
well marked, numerous,- bi- or perhaps tri-dichotomous.
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Ohs. The relation of this plant is with the group of ferns represented by such 
genera as Cyclopteris, Archceopteris ( = Palceopteris), Rhacopteris, Adiantites (so-called), 
and others. The resemblance is specially strong to Cyclopteris and Adiantites, but I 
believe Professor Goppert, the author of the latter, abandoned his genus in favour of 
Cyclopteris.

In originally proposing Aneimites,* Principal Dawson evidently had in mind the 
British Coal Measures fern, Sphenopieris adiantoides, Lindley and Hutton; so much so 
that to this he at first referred the plant afterwards called by him Aneimites ( Cyclop- 
ternt) acadica. +

This being the case, we may justly include Sphenopieris adiantoides in Aneimites. 
Furthermore, it is to be regretted that Principal Dawson did not refer to this obvious 
fact in his second and more detailed account of the Canadian fern.

The strong resemblance borne by the Queensland specimen to the British 
Aneimites adiantoides, L. and H., sp., and in a less degree to A. acadica, Dn., renders it 
exceedingly probable that it should be placed in the genus in question. I  shall, there
fore, speak of it in future as Aneimites austrina.

The pinnae of A. austrina are about three inches long, the entire frond, as 
preserved, occupying a space of more than one foot. The frond is generally flabellate 
and bipinnate, there being portions of eight pinnae on one side, alternating with seven 
on the other, of a rather broad rachis. The pinnae are elongate and generally narrow, 
hardly expanding from a uniform width, and decreasing but very slowly in width towards 
their apices. The pinnules are ovate or obovate-pyriform, and retain their form 
throughout the length of each pinna until near their apices, when the pinnules 
become longer and more wedge-shaped, the pinna terminating in a uni-, hi-, or 
tri-lobed pinnule. The pinnules have likewise a somewhat flabellate aspect, seldom 
sub-imbricate, or overlapping one another, but separated by an interspace, which is 
certainly at times rather inconspicuous. The proximal margins of the pinnules are 
parallel to the rachis, and during fossilisation some of them have slightly infringed on 
the latter.

The two lowest pinnae exhibit a marked difference from those above them. The 
second pair are the best preserved and are deeply lobate and pinnatifid, conforming to 
the habit we are accustomed to associate with the pinnules in some Sphenopterids. 'Jhe 
divisions of the pinnae in question have quite lost their pyriform or obovate outline, but 
are irregularly trilobate, and to some extent incised, the apical lobe being the largest, 
and more or less lanceolate. The nerves are but faintly visible on the specimen 
occupying the greater portion of the slab, but are shown on a smaller example lying 
near. The lower pinnae seem to be only a modification of the lobate apical pinnules of 
the higher pinnae, as seen on the third to the right from the bottom of the specimen, 
and the fifth and sixth on the left hand. But they are not the basal, as the lower 
portion of the frond is concealed by matrix.

The resemblance of A. austrina to A. adiantoides consists in the similar obovate 
or pyriform pinnules, with a like modification of the apical pinnules. The two ferns, 
however, differ greatly in the relative sizes of their respective portions, whilst in the 
British species there is no appearance of the dissimilar lower pinnae.

From A. acadica, Dn., the form of the pinnules will at once distinguish it.
hoc. and Horizon. Near Mount Budge, Drummond Range (A . E . Holmes ; 

Colin. Smith)— Star Beds. «

* Quart. Journ. Geol. Soc., 1860, xvii., p. 5.
f  The Fossil Plants of the Lower Carboniferous and Millstone Grit Formations of Canada. Geol. 

Surv., Canada, 1873, p. 26.
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Family— D IC TY 0TJENI0PTERIDE2E.

Genus—  GLOSSOPTJSBIS, Brongniart, 1828.
(Prodrome Hist. V 4g. Foss., p. 54.)

Obs. Besides the Permo-Carboniferous localities in which different species of 
this genus afterwards referred to have been discovered, the genus also occurs in the 
Desert Sandstone.

That the plants discovered at Cement Hill, near Clermont,* are Glossopteris 
there can be no reasonable doubt, but I  must be allowed to consider my Colleague and 
his Assistant, Mr. W . H. Bands, as wholly responsible for the reference of the beds 
from which the specimens come, to the upper member of the Queensland Cretaceous, 
the Desert Sandstone.f The case is, however, a parallel one to the supposed occurrence 
of Glossopteris in the Cretaceous of Russia, or the Tertiary rocks of I ta ly ; X but in 
these cases there is an element of doubt whether or no the leaves in question are truly 
those of Glossopteris.

The Clermont plants came to hand too late for description in these pages, but 
they will appear amongst supplementary descriptions of Queensland fossils.

G l o sso p t e r is  B r o w n ia n a .

Brongniart, PI. 16, figs. 6 and 8 ; PI. 17, figs. 9 and 10.
Glossopteris Browniana, Brong., Hist. Veg. Foss., 1828, p. 223, t. 62.

,, „  Morris in Strzelecki’s Phys. Descrip. N. S. Wales, 1845, p. 247, t. 6, f. 1 and la.
,, ,, Dana, Geology Wilkes’ U. S. Explor. Exped., 1849, p. 716, Atlas, 1 .12, f. 13.
,, „  Feistmantel, Palaeontographica, 1878, Sup. Bd. iii., Lief. 3 ; Heft 2, p. 78; Heft 3,

p. 90, t. 8, f. 3 and 4, t. 19, f. 1, la, 3, 4, and 4a, 5 and 5a, 7, t. 11, f. 1.
Obs. This much abused and disputed plant is very characteristic, in Queensland, 

of the equivalents of the Upper Coal Measures of New South Wales. It is, undoubtedly, 
associated with the coal-seams of the Cooktown area, and on the specimens submitted 
to him from this locality Mr. Robert Kidston makes the following remarks :— “  Among 
the specimens are some which may perhaps be referred to the variety australasica of 
Brongniart. Schimper mentions in his Traiti de Pal. Veg. (vol. i., p.. 646) that 
the form of the fronds varies much according to their age, and that he had seen 
on the same slab some that were almost linear, and others that were oblong- 
spathulate.”

G. Browniana occurs in the Upper or Freshwater Series of the Bowen River 
Coal Field, which, like the Middle or Marine beds, possesses a Palaeozoic fauna, but in a 
less degree. On the subject of the Marine bands in the former, I  formerly made the 
following remarks:—

“  The Marine bed at Rosella Creek contains Goniatites micromphalus (Morris) and 
some indeterminable fragments of other Mollusca. The similar bed at the Havilah- 
Byerwin Road contains magnificent specimens of a particularly characteristic Carbon
iferous Brachiopod Derbyia senilis, Phillips, in company with Productus brachythcerus, 
G. Sowerbv, and a bivalve, either a Pachydomus or Astartila.

Striking confirmation is again afforded by yet another locality, Cockatoo Creek, 
where we have Glossopteris and Phyllotheca actually in company with Strophalosia 
Clarkei, Eth.”

*See p. 169.
f  What I  said (see p. 170) was that beds in which Glossopteris occurs, unaccompanied by other fossils, 

‘ ‘ may be of any age from the Lower” [I should have said “ Middle”] “ Bowen to the Desert Sandstone.” 
{R.L.J.)

£ Feistmantel, Geol. Pal. Relations Coal and Plant-bearing Beds of E. Australia. Mem. Geol, 
Surrey N. S. Wales, Pal. No. 5, 1890, p. 119.

N
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My Colleague’s testimony on this subject is of the highest value. He says in con
nection with a Bore (No. 1) put down on Pelican Creek through the Middle or Marine 
Series— “ The most interesting feature of this bore, is the presence, at the base of the 
Marine Series, of a considerable thickness of strata, containing Glossopteris, and 
undoubtedly on a lower horizon than the sandstone overlying the Garrick seam, which 
contain mariue fossils.”  * This would appear to entirely corroborate the previously 
expressed opinion of the late Mr. Dainti’ee on the occurrence of Glossopteris in the 
Bowen Marine Series.f

In our illustrations we have given more than one variety of this fern. In 
PI. 1G, figs. 6 and 8, are two very finely reticulated leaves resembling a figure by 
Feistmantel J and another by Morris.§ In PI. 17, fig. 9, is a somewhat coarser 
form, but fig. 10 of the same plate seems to represent the true variety intended 
by Brongniart, under the name of australasica || with a coarser and more open 
reticulation.

Loc. and Horizon. MacArthur Creek, below MacArthur Coal-Seam; Cockatoo 
Creek, three and a-quarter, eleven, and twelve miles up, Bowen River Coal Field 
(I?. L. Jack) ; Walker’s Creek, near Nebo (I?. L. Jack) ; Stewart’s Creek, near 
Townsville ( R . L. Jack) ; Dinner Creek, Stanwrell ( The late James Smith) ; Dawson 
River ( H. Mack a y ; Colin. De Y is)— Upper or Freshwater Series (Upper Coal 
Measures of Newr South W ales).

G. Broioniana has been recognised by Mr. Robt. Kidston in later Collections 
of Mr. Jack’s from Dave Creek, Little River, Cooktown; from a parting in a coal- 
seam at the Little River, Cooktown; from impure coal, south of the “ forty-five 
acre seam; ”  from “ Built-up sidling” on old road from Daddy’s to Deep Creek, Cook
town. Mr. Kidston has also determined a Glossopteris from the right bank of 
the Little River, half-a-mile belowr Fairlight Station, Cooktown, and also from 
Baird’s Mine, Oakey Creek, on which he remarks— “ The specimens are too imperfect 
for specific determination, but probably most of them are referable to Glossopteris 
Browniana.”

G lo sso pte ris  l in e a r is , McCoy, PI. 18, fig. 14.

Glossopteris linearis, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 151, t. 9, f. 5 and 5a.
,, Feistmantel, Palaeontographica, 1878, Supp. Bd. iii., Lief. 3, Heft 3, p. 91, t. 8, f. 1

and 2, t. 11, f. 3 and 4, t. 12, f. 4.

Ohs. This species has been identified by Mr. Kidston amongst my Colleague’s 
gatherings from the Oakey Creek Coal Field. In  New South Wales it occurs in the 
Newcastle Coal Field, at Woollongong, and other places. In the Bowen River District, 
G. linearis is found associated with Bhyllotheca and Strophalosia Clarkei, and is further 
confirmatory evidence of the occurrence of this interesting genus in company with 
Palaeozoic Mollusca. In  PI. 16, fig. 4, the neuration would appear to spring from the 
midrib at too near a right angle to fully correspond with the recognised figures of this 
species.

Loc. and Horizon. Cockatoo Creek, Bowen River Coal Field (B . L . Jack) ; 
Baird’ s Mine, Oakey Creek Coal Field, Cooktown (R . L. Jack)— Upper or Fresh
water Series of the Bowen River Coal Field. * * * §

* Handbook Geol. Queensland, 188G, p. 44.
f  Quart. Journ. Geol. Soc., 1872, xxviii., p. 286.
X Palaeontographica, loc. cit., t. 10, f. 5.
§ Strzelecki, loc. cit., t. G, f. 1.
|| Brongniart, loc. cit., t. 62, f. 1.
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G lo sso p t e b is  a m p l a , Dana, PI. 15, fig. 7.
Glossopteris ampla, Dana, Geology Wilkes’ U. S. Explor. Exped., 1849, p. 717; Atlas, 1.13, f. 1.

,, Feistmantel, Palaeontographica, 1878, Supp. Bd. iii., Lief. 3, Heft 3, p. 91, t. 11, f. 2,
1.12, f. 7.

Ohs. The discovery of this fern in Northern Queensland, associated with a 
Palaeozoic fauna, may be regarded as one of the most important palaeontological facts 
brought to light by my Colleague’s surveys. It entirely corroborates the often-repeated 
statements of the late Revd. W . B. Clarke and Mr. W . Keene that Glossopteris, whatever 
its statigraphical position might be in other countries, was associated with Palaeozoic 
Marine beds in New South Wales. I  cannot do better than quote here the remarks I  
originally made when first recording the appearance of this fern in company with 
Palaeozoic shells in the Upper or Freshwater Series of the Bowen River Coal F ield:—

“  In the case o f the Coral Creek deposit, we have an assemblage of fossils most 
carefully collected, and all presenting traces of one and the same matrix. An 
undoubted Glossopteris occurs here, near G. ampla, Dana, in company with Polyzoa of 
an Upper Palaeozoic type, such as Fenestella, Protoretepora, two species of Stenopora, a 
specimen which is either Productus or Strophalosia, probably the latter; bivalves of 
the genera Pachydomus and Mceonia, another which I  cannot distinguish from Aviculo- 
pecten limceformis, Morris, and certainly Pterinea macroptera, Morris. An assemblage 
of fossils such as this would have been considered by all those who have in previous 
years written on the subject, Professors Morris, McCoy, Dana, and Jukes, Mr. Daintree 
and others, as representing the Upper Palaeozoic Series of New South Wales, &c.

“  In a Presidential Address delivered to the Royal Society of Victoria on the 25th 
April, 1864,* Professor M cCoy tells us that in a discussion which took place at the 
reading of a Paper by Mr. Daintree, the latter mentioned ‘ a fact of the highest 
importance, and which may be found in some measure to reconcile the view of Mr. 
Clarke and myself, namely, that Mr. Clarke in making his original collections for 
determination had mixed together the fossils of the upper and the lower beds. Now, 
as a portion of the fossils could be identified with European species, and there were 
among them two species of Trilobites (Phillipsia and Brachymetopus) , characteristic 
of the Mountain Limestone as found in Ireland and Russia, the clearly marked age of 
these would have determined the age of the whole, if, as was supposed, they came from 
the same beds; and in this indirect way the Pachydomi and other new generic 
and specific forms which, from their novelty, could not afford any indication of age of 
themselves, came to be considered as Palaeozoic forms from their supposed associations 
with those which certainly were of that age. It is obviously, therefore, necessary to 
collect and investigate the evidence afresh from each bed by itself with care,’ &c. 
These remarks, although undoubtedly sound in principle, will not apply in this case, for 
we have here careful collecting, showing that Glossopteris does actually exist in a 
deposit with a marine fauna, amongst which is at least one specimen of Productus or 
Strophalosia. Further, the same species of Polyzoa which are found in abundance in 
the Coral Creek deposit with the Glossopteris are also met with at Pelican Creek, 
where the characteristic fossil is Strophalosia ClarJcei.

“  Taking all these facts into careful and unbiassed consideration, it appears to 
me impossible to doubt, if the Coral Creek fauna is admitted to be of Permo- 
Carboniferous age, or, at any rate, of Upper Palaeozoic, that we now have a tangible 
demonstration of the occurrence of Glossopteris in actual company with such a fauna.”  

Loc. and Horizon. Coral Creek, Bowen River Coal Field {Pt. L. Jack) — Middle 
or Marine Series.

* Trans, R. Soc. Vic., 1865, vi., p. lxvi,
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Order—LYCOPODIACEiE.
Family— LE PID O D E N D R ID tE.

Genus— L L P  ID O D P N D R O N , Sternberg, 1820.
(Flora der Vorwelfc, i., Fasc. i., p. 25, Fasc. 4, p. x.)

L epidodendron australe, McCoy, PL 5, figs. 1-10.
Lepidodendron (Bergeria) australe, McCoy, Prod. Pal. Viet., Dec. i., 1874, p. 37, t. 9.

,, nothum (pars.), Carruthers (non Unger), Quart. Journ. Geol. Soc.,1872, xxviii., Pt. 3, p. 353,
t. 26, f. 11-14 (excl. figs. 1-4, 6-9).

,, nothum, Feistmantel, Palaeontographica, 1878, Supp. Bd. iii., Lief. 3, Heft 2, p. 69, t. 1,
f. 1-5 ; Ibid, 1879, Heft 4, p. 141, t. 1 (19), f. 1 and 2.

,, australe et L. nothum, Ten. Woods, Proc. Linn. Soc. N. S. Wales for 1883 [1884], viii.,
Pt. 1, pp. 134 and 135.

Obs. Both Mr. Robert Kidston and the Writer are quite in accord with Prof. 
McCoy in considering the plant described by Mr. Carruthers under the name of 
Lepidodendron nothum, Unger, as identical with L. australe, M cCoy.* Mr. Kidston 
remarks in his notes on the Queensland plants:— “ The type of Lepidodendron nothum, 
Unger,f on account of its imperfect preservation does not appear to afford any specific 
character from external markings, by which other specimens can be satisfactorily identified 
with i t ; therefore the identification of the Queensland or Tasmanian specimens with 
Unger’s plant does not appear admissible.” Prof. McCoy remarks that “  The scars are 
so much larger and fewer on approximately the same sized branches”  ( i.e., of L. 
australe), “ that it is not desirable to make such a reference”  {i.e., to L. nothum, 
Ungei*). Lepidodendron nothum, Carruthers {non Unger), is believed by Mr. Kidston to 
include two species, belonging in part to L. australe, McCoy, and in part to Leptophlceum 
rhombicum, Dawson.J According to this view, Mr. Carruthers’ figures (PI. 26, loc. cit., 
figs. 11-14), must be referred to L. australe, and the remainder given on his plate 
(figs. 1-4, 6-9) to Leptophlceum rhombicum. The differences in the form of the leaf-scar, 
the position of the vascular cicatricule, and mode of growth of these specimens, seems to 
prohibit their being included in one species.”  The latter figures have a great resemblance 
to Leptophlceum rhombicum in the form of the scar and position of the cicatricule.

Loc. and Horizon. Corner, Sandy, Horse, and Donald’s Creeks, Great Star River 
{R . L. Jack and P . W. P ea rs); Road to Harvest Home, two miles west of Mount McConnell 
(P . W. Pears) ; Mount Wyatt, Canoona, Broken River {The late R. Daintree) ; Medway 
River, Bogantungan, and Drummond Range {The late Rev. J. E. T. Woods)— Star Beds ; 
Training W all Quarries, Rockhampton, with marine mollusca {The late James Smith) ; 
Murphy’ s Tunnel, Pioneer Hill, Hodgkinson G-old Field {R . L. Jack)— Gympie Beds.

L epidodendron veltheim ianum , Sternberg, PI. 4, fig. 8, PI. 6, fig. 2.
Lepidodendron veltheimianum, Sternberg, Flora der Vorwelt, 1870, i., Fasc. 4, p. xii., t. 52, f. 3.

,, „  Feistmantel, Palaeontographica, 1879, Bd. iii., Lief. 3, Heft 4, p. 151, t. 7,
f. 2 (? t. 5, ff. 2 and 3).

,, ,, Ten. Woods, Journ. R. Soc. N. S. Wales for 1882 [1883], xvi., p. 182. t. 11,
f. 1, 3, and 6, t. 12, f. 8.

,, ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 135.
Obs. This Lycopod was recorded as a Queensland species by the late Rev.

J. E. Tenison Woods. It occurs as compressed branches, with impressions of distant 
narrow-pointed leaf-like scales.

* For a full discussion of the relation of these two plants see my Paper—Lepidodendron australe, 
McCoy : Its Synonyms and Range in Eastern Australia. Records Geol. Survey N. S. Wales, 1891, ii., Pt. 3, 
pp. 119-134. (R. E., junr.)

f  Denkschr. Akad. Wiss. Wien, xi., 1856, p. 175, PI. x., f. 4-8.
J Gool. Surv., Canada, Foss. Plants, Dev. and Up. Silurian Form, Canada, 1871, p. 36, t. 8, figs. 88 

and 89.
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Two good examples are included in my Colleague’s Collection, showing the 
elongated, narrow, and long diamond-shaped scars characteristic of the species. These 
are accompanied by examples of the Knorria condition (PI. 6, f. 2).

Loc. and Horizon. Drummond Range {R . Sexton and the late Rev. J. E. 
Tenison Woods) ; Bogantungan, Drummond Range ( W. Fryar)— Star Beds.

Lepidodestdron, sp. ind., PI. 6, figs. 1 and 4.

Obs. A  third, and perhaps even a fourth, species of Lepidodendron is repre
sented by the above figures. In both cases the scars have been rendered too plainly 
by the Artist. For want of sufficient material I  have not attempted to determine 
them.

Loc. and Horizon. Bogantungan, Drummond Range ( W . Fryar)-, Corner 
Creek, Great Star River {P . W. Pears) — Star Beds.

Genus— C YC LO STIG M A , Haughton, 1860.

(Ann. and Mag. Nat. Hist., 1800, v., p. 443.)

Cyclostigma australe, Feistmantel.

Cyclostigma australc, Feist,, Palaeontographica, 1878, Supp. Bd. iii., Lief. 3, Heft 2, p. 76, t. 4, f. 3, t. 5,
f. 1.

,, sp., Ten. Woods, Journ. R. Soc. N. S. Wales for 1882 [1883], xvi., p. 184.
,, australc, Ten. Woods, Proc. Linn. Soc. ibid., 1883, viii., Pt. 1, pp. 52 and 138.

Obs. The late Rev. J. E. T. W oods obtained a specimen from the Drummond 
Range which he thought might be this species.

Loc. and Horizon. Drummond Range {The late Rev. J. E . T. Woods)— Star
Beds.

Cyclostigma, sp. ind.

Cyclostigma, sp., Feistmantel, Palaeontographica, 1878, Supp. Bd. iii., Lief. 3, Heft 2, p. 71.
,, ,, Journ. R. Soc. N. S. Wales for 1880 [1881], xiv., p. 116.

Obs. A  plant very closely allied to Cyclostigma JciltorTcense is said by Dr. Feist
mantel to occur in Queensland in company with Lepidodendron nothurn {L . australe, 
M cCoy), but it may possibly be the last species only.

Loc. and Horizon. Mount W yatt and Canoona {L r . 0 . Feistmantel)— Star
Beds.

Genus— STIG M A R IA , Brongniart, 1822,
(Mem. Mus. Nat. Hist. Paris, viii., p. 209.)

Stigmaria, sp. ind.

Stigmaria, Ten. Woods, Journ. R. Soc. N. S. Wales for 1882 [1883], p. 192, t. 12, f. 8.

Obs. The late Rev. Mr. W oods did not describe this specimen, but remarked 
simply— “ This fragment lay in the position of a root in the rock, subtending a stem 
probably of Lepidodendron veltheimianum.”

Loc. and Horizon. Bogantungan, Drummond Range {The late Rev. J. E . T. 
Woods)— Star Beds.
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Section—PHANEROGAMIA.
Class— D icotyledones.

Order—CY 0 A D ACEiE,
Family— CORDAITE2E.*

Genus— GORDAITES, Unger, 1850.
(Gen. et Sp. Plantarum, p. 277.)

CORDAITES AUSTRALIS, M cC oiJ .

Cordaites australis, McCoy, Prod. Pal. Viet., Dec. iv., 1876, p. 22, t. 36, f. 6, 7.
,, ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 155

Obs. The leaves of G. australis have been recorded by the Rev. J. E. Tenison 
Woods from the plant beds of the Drummond Range (Star Beds). He says— “  I  believe 
I have identified the same species in the shales and slates of Gympie, Queensland (Lady 
Mary Shaft), and also in the sandstone ranges at the Drummond Range (Bogantungan), 
in the sandstone about one mile west of the railway station. In both it is not very 
abundant.” The plant has not occurred in anv Collection I  have examined from either

4 4/

of the above localities.

Order—CON I FERA3.
Family— A R A U  CARIE^E.

Genus—A E A U G A B O X Y L O N  (Krauss) , Schimper, 1870.
(Traite Pal. Veg., 1870, ii., Pt. 1, p. 380.)

A raucaroxylon N icholi, Carruthers (M S.)
Araucaroxylon Nicholi, Carruthers in Etheridge, fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 328.

Obs. This name was given by Mr. W . Carruthers, F.R.S., to some wood obtained 
by Mr. Jack in the Bowen River Coal Field. As Mr. Carruthers has since failed to 
describe it, the name had better lapse, and be erased from nomenclature. It would not 
have been referred to here had it not been necessary to account for the name, which has 
unfortunately crept into literature.

The occurrence of Coniferous wood, however, is in itself an interesting fact, as 
affording'still further evidence of the identity of the Bowen Coal Measures with the 
corresponding series in New South Wales. M y Colleague states that in the Middle or 
Marine Bowen beds “  portions of the trunks of coniferous trees are occasionally found 
lying horizontally in the strata.’' f  Again, in the Upper or Freshwater Series of the same 
area, the strata exposed in Jack’s Creek contain “  numerous large drifted trees 
(Coniferous). These occasionally retain some part of the branching roots. They are 
silieified to a black flint, sometimes partly opalised.” | In another place he adds— “ One 
tree was found to measure thirty-one feet in length.”  § And what is of equal importance, 
“  the same species of drifted coniferous wood is common to the Marine and Freshwater 
Series.”  11 * * * §

* Lesquereux, Coal Flora Carb. Form. Pennsylvania, 1880, p. 527. “ The Cordaiteae are now 
generally referred to the Dicotyledonous Gymnosperms, as intermediate in character between the Cycadaceae 
and the Conifers.” (Lesquereux.)

t  Report on the Bowen River Coal Field. Brisbane : by Authority: 1879, p 7.
X Ibid., p. 22.
§ Handbook Geol. Queensland, 1886, p. 45 
|| Report, loc. cit. p. 35.
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Kingdom—ANIMALIA.

Sub-Kingdom— PROTOZOA.

Class—  S po n g e d  a .

Order—MONACTINELLIDjE.

Family—

Genus— L A S IO C L A D IA , Rinde, 1883.
(Cat. Foss. Sponges Brit. Mus., p. 19.)

Lasiocladia ? H indei, sp. nov., PI. 41, figs. 1 and 2.

Sp. Char. Form, as preserved, fan-shaped, originally globular or rotund 
probably, measuring one and three-quarters by one and a-quarter inches, formed of 
long, radiating, rod-like, siliceous spicules, closely compressed or matted together, 
and apparently all placed in one outward direction. Spicules very equal in size.

Ohs. The general appearance of this organism is that of a semi-circular 
or fan-shaped body, split in half longitudinally on the weathered surface of an 
indurated non-calcareous shale. To the naked eye the surface simply appears 
roughened, but when magnified, rod-like spicules and their impressions are at once 
apparent. Their direction is very regular, having a definite radiate arrangement, but 
there does not appear to be any attempt at transverse or obliquely placed spicules. On 
the bottom of the specimen, where ground down, tbe spicules are visible in sections, 
which are circular and solid. All the rods seem to be simple, and are undoubtedly 
siliceous.

This interesting form is provisionally referred to Lasiocladia, Hinde, but the 
spicules are not loosely arranged in more than one direction, as in that genus. The 
remark of Dr. Hinde that “ the larger portion of the specimen merely shows the 
empty well-defined moulds o f the spicules in the shale,”  quite applies here. These 
rods do not seem to be in any way allied to the long rope-like anchoring 
spicules o f Hyalostelia, in that they are solid, and not wholly parallel with one 
another.

Drawings of this sponge were submitted to Dr. J. Gr. Hinde, who replied— “ It is 
very probable that the specimen of which you enclose drawings is a Monactinellid 
sponge, but further than that I can form no opinion.”  Notwithstanding my friend’s 
cautious reply, I  have ventured to provisionally refer this sponge to Lasiocladia, uniting 
with it his name. The rarity of sponges in our Australian Permo-Carboniferous 
rocks demands that every possible attention should be called to their occurrence, 
and no better plan can be adopted than that of giving the fossil a name. I  have not 
been able to isolate any of the spicules, and am, therefore, debarred from giving 
measurements.

Loc. and Rorizon. Rockhampton D istrict# ( C. W. R e Vis ; Colin. De V is )— 
Gympie Beds. *

* The fossils of the Collection received from Mr. De Vis do not bear separate localities, but are all 
from the Rockhampton District. In a letter dated 25th July, 1888, Mr. De Vis says—“ The fossils are from 
the Agricultural Reserve ; from the Fitzroy at Laurel Bank, about ten miles from Rockhampton, westward 
to the Nine-mile Lagoon ; thence to the Corporation Quarry, Athelstane Range, and to the northern 
outcrop (at foot of Bersekers) of the synclinal beneath the township and'bed of river.,,
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Sub-Kingdom— CCELENTERATA.

Class— A c t in o z o a .

The Actinozoa are but very sparingly represented in the Permo-Carboniferous 
of Queensland and New South Wales,* and, so far as known to me, the same 
remark is applicable to Tasmania also. This applies, not only to individual genera 
and species, but also to the orders of the class. The Zoantharia are perhaps repre
sented by the genus Stenopora, whilst the Rugosa in the present collection number 
but a few ill-preserved and undeterminable fragments. I f  this paucity of the 
Coral fauna should be found to hold good in the future, as more extended 
researches are carried out, it will, in conjunction with the repeated occurrence of 
Stenopora, greatly assist in supporting the view here advocated of the marked 
Permian facies o f portions of the Upper Palaeozoic fauna of New South Wales and 
Queensland.

Order—RUGOSA.

Group—ZAPHRENTOIDEA.

Family— ZA PH REN TID iE .

Genus— Z A P H R E N T IS , Rafinesque and Clifford, 1820.
(Ann. Sci. Phys. Bruxelles, v., p. 234.)

Zaphbentis profunda, sp. nov., PI. 44, fig. 1.

Sp. Char. Corallum long and probably much curved, cal ice very deep, curved 
and wide, rather more oval than circular; floor formed by a very irregular and 
limited tabulum; a crest or callus is present on the dorsal side, and is formed by a 
convergence of the septa. The latter are very numerous, at least forty-six primary 
and a similar number of secondary, and pass well on to the floor ; secondary septa 
rather more than one-third the length of the primaries; septal fossula deep, imme
diately under the ventral wall, bounded by two primary septa, and undivided by the 
intrusion of the counter septum. Dissepiments very numerous, forming a close and 
dense tissue. Depth of the calice eleven lines on the dorsal side, but one and a-half 
inch on the ventral; longest diameter one and a-quarter inch, from the dorsal to the 
ventral side.

Obs. This is a very remarkable species, and appears to be quite distinct from 
any hitherto described Australian form. The large number of septa and the narrow 
oblique calice-floor are important and definite characters. The difference between 
the curvature of the dorsal and ventral sides is very great. The crest is situated 
at the top of the elongated fossula, with the dorsal and ventral septa converging 
thereto, the latter passing along the margins of the fossula; a second crest 
occurs at the immediate entrance to the latter, which does not seem to be otherwise 
divided.

Loc. and Horizon. Rockhampton District + (£7. W. D e Vis) — Gympie Beds. *

* For a full description of all the species known from N. S. Wales, see my Memoir : A  Monograph of 
the Carboniferous and Permo-Carboniferous Invertebrata of New South Wales. Part 1.—Ccelenterata. 
Mem. Gcol. Survey AT. S. Wales, Pal. No. 5. 4to. Sydney, 1891 : by Authority, 

t  Sec note, p. 199.
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Group—CYATHOPHYLLOIDEA.

Family— CYATH OPH YLLIDAS.

Genus— C Y A T H O P H Y L L U M , Goldfuss, 1820.
(Petrefacta Germanise, I. Theil, p. 54.)

Cyathophyllum, sp. ind., PI. 3, fig. 10.

(Compare C. helianthoides (Goldf.), Edwards and Haime, Mon. Brit. Foss Corals, Pt. 4, Dev., 1853, p. 227,
t. 51, f. 1.)

Obs, A  large single corallum after the type of G. helianthoides has been found 
at the Hodgkinson Gold Field, but too imperfect for full description. The diameter 
across the calice was at least three inches, and in all probability much more. The 
septa were very numerous, and a large quantity of dissepimental tissue also existed. 
The former are too stout and not sufficiently numerous for the Carboniferous type, 
Cyathophyllum Stutchburyi* but are formed much more on the lines of the Devonian 
C. helianthoides,f and the dissepimental tissue filling the interseptal loculi also closely 
resembles that o f this species.

Loc. and Horizon. Beaconsfield, Hodgkinson Gold Field (JR. L. Jaclc) — Gympie
Beds ?

Cyathophyllum, sp. ind., PI. 7, fig. 1.
Obs. A  portion of what must have been a gigantic coral, having a diameter of 

at least seven and a-half to eight inches, is represented in PI. 7, fig. 1. The figure 
displays a natural section taken horizontally from the radial centre outwards to the 
circumference or thereabouts. It is much altered by mineralization, but the septa, of 
which there are an enormous number, are distinctly visible, and so are the dissepiments. 
In  the portion preserved, which represents only about one-tenth of the entire corallum, 
there are forty septa, or more. This is probably one of the largest Cyathophyllcids 
known, and it is to be regretted that more ample material is not forthcoming to enable 
a full description to be given. It clearly belongs to the group of Cyathophyllum, 
Stutchburyi, judging from the large number of septa, and tbe close-set dissepiments.

Loc. and Horizon. Limestone, near Langmorn, Port Curtis ( W. H . Rands) — 
Gympie Beds ?

Section—PERFORATA.
Family— AULOPORID^E.

Genus— CL A B O  CH O N  US, McCoy.
(Ann. and Mag. Nat. Hist, 1847, xx., p. 227.)

Cladochonus tenuicollis, McCoy.
Cladochonus tenuicollis, McCoy, loc. cit. p. 227, t. 11, f. 8.

,, „  Etheridge fil., Cat. Australian Foss., 1878, p. 34 (for general synonymy).

Obs. A single corallite, in Mr. De Vis’ Collection, shows the presence of this 
coral in the Queensland Permo-Carboniferous rocks. It is on a weathered surface, but 
does not afford any additional information to that already known.

Loc. and Horizon. Rockhampton District ( C. W. D e Vis; Colin. De V is)—  
Gympie Beds.

* Edwards and Haime, Mon. Brit. Foss. Corals, Pt. 3, Carbonif., 1852, p. 179, t. 31, ff. I and la. 
f  Edwards and Haime, Op. cit. supra.
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Order—MONTICULIPORIDEA.

Family— MON T IC U L IP O R IM .

Genus—H O N T IC U L IP  ORA, TfOrbigny, 1849.
(Prodrome Pal., i., p. 25; Emend. Nicholson, Tab. Corals Pal. Period, 1879, p. 269.)

M onticulipoba, sp. ind., PI. 38, figs. 1 and 2.

Sp. Char. Corallum from one and a-half to two lines wide; walls of the corallites 
thickened as they bend outwards from the imaginary axis to the surface; calices ova l; 
intercalated cells very numerous, sometimes one row separating contiguous corallites, 
at other times three or four rows, and forming irregular maculae; spines ornamenting 
the walls of the corallites few and irregularly disposed.

Obs. The specimen consists of a small portion of a corallum, partly in natural 
section and partly preserved in the round. It presents all the characters of Professor 
Nicholson’ s section Heterotrypa * and is nearly related to M. (Heterotrypa) tumida 
Phill. sp., especially the variety miliaria, Nicholson. Its delicate form and small size 
assist in distinguishing this coral.

Loc. and Horizon. Kooingal, near Gladstone ( The late James Smith) — Gym pie
Beds.

Genus— S TE N O PO R A , Lonsdale, 1844.
Stenopora, Lonsdale in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 161 (note).

,, Lonsdale in Strzelecki’s Phys. Desc. New South Wales, &c., 1845, p. 262.
,, Nicholson and Etheridge fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 265.
„  Nicholson, Tabulate Corals Pal. Period, 1879, p. 168.
,, Waagen and Wentzel, Pal. Indica (Salt Range Foss.), 1886, Ser. xiii., vol. i., Pt. 6, p. 885.
,, Etheridge fil., Mem. Geol. Survey N. S. Wales, Pal. No. 5, Pt. 1, 1891, p. 32.

Obs. The views held up to the present time on the structure of Stenopora will 
be found expressed in the works and memoirs quoted above. A general account of the 
history and structure of the genus and the Australian species will be found in the 
“ Memoirs of the Geological Survey of New South Wales,” as above indicated.

The descriptions of the three first species following is substantially the same as 
that given by Professor H. A. Nicholson and the Writer in the “ Annals and Magazine 
of Natural History.”

Type— Stenopora tasmaniensis, Lonsdale.

Stenopora australis, Nicholson and Eth.Jil., PI. 6, figs. 5-8.

Stenopora ovata, Nich. and Eth. fil. (non Lonsdale), Ann. and Mag. Nat. Hist., 1879, iv., p. 271, f. 2a-o.,
p. 274, 1 .14, f. 1-lc.

Sp. Char. Corallum sublobate or submassive, of cylindrical or flattened 
branches, which have a diameter of from less than two to more than three centimetres. 
Corallites vertical, or nearly so, in the centre of the branches but finally bending out
ward nearly at right angles and being continued for some distance in this direction 
before reaching the surface. Corallites in the central portions of the corallum thin- 
walled, polygonal, and closely contiguous; but in the horizontal portion of their course 
thickened by annular accretions, by which the tubes are placed in contact, the inter
vening, unthickened segments being free. Corallites on an average about one-third 
of a millimeter in diameter ; tubes of smaller size being here and there intercalated among 
the larger ones. In the outer portion of the tubes, about six of the annular thickenings

* Genus Monticulipora and its Sub-Genera, 1881, pp. 101 and 103.
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of the tubes, and as many unthickened segments, occupy the space of one line. 
Tabulae horizontal, sometimes complete, or at other times perforated by a central 
aperture, remote from one another as a general rule, and, for the most part, placed at 
corresponding levels in contiguous tubes, these levels having no evident relation to the 
annular thickenings of the tubes ; acanthopores wanting.

Obs. The original specimens from the Bowen River Coal Field did not exhibit the 
surface in any manner that would enable the external characters of the species to be 
described. In identifying them with & ovata, Lonsdale, we formerly relied chiefly upon 
the rapid divergence of the tubes from the central bundle, and the great number and 
close arrangement of the annular thickenings of the corallites in the horizontal portion 
o f their course, these being sometimes so much developed as to give to the exterior of 
the tubes a regularly crenulated appearance. The annular thickenings are also 
unusually broad ; and many smaller tubes are interpolated among the larger ones as the 
surface is approached.

In its minute structure, however, the present species differs widely from S. ovatay 
and resembles no other species of the genus known to us. One of the most marked 
characters o f S. australis, in which it seems to stand alone among the species o f 
Stenopora, is the total absence of acauthopores (PI. 6, fig. 7). This character at once 
distinguishes the species from S. ovata, Lonsd. It agrees with the latter in the fact 
that the walls of contiguous corallites are completely amalgamated, the primordial wall 
only being visible in the axis of the branches, and also in the average size of the tubes ; 
but the corallites are mostly more of a polygonal than of a simply rounded shape. As 
seen in longitudinal sections (PI. 6, figs. 6 and 8), the corallites are thickened periodically, 
in the peripheral region of the corallum, by very regular fusiform thickenings placed at 
corresponding levels in contiguous tubes, as are also the tabulae. As seen in long 
sections, the tabulae appear to be complete; but, as viewed in tangential sections, 
appearances are seen which are difficult to explain, except upon the supposition that 
the tabulae are perforated by a central aperture (PI. 6, fig. 7). Thus in many of the 
corallites, as seen in tangential sections, we observe a broad ring of light-coloured 
sclerenchyma internal to the proper walls of the tube, and enclosing a central rounded 
aperture. What this ring is, unless it be a perforated tabula, it is difficult to see ; but 
there is the curious feature that it is usually separated from the true wall for a portion 
of its extent on one side of the tube.

In our former description of this species (loc. cit.) we described and figured the 
above-mentioned singular structures, but were unable to give any explanation of their 
nature, as we believed the tabulae to be imperforate. W e are obliged to admit, however, 
that if this be their real nature they differ in some inexplicable points from ordinary 
perforated tabulae. In Stenopora Howsii, Nicb., the tabulae are not only perforated by 
central apertures, but this fact is quite as easily recognizable in long sections as in 
tangential ones. In this form, however, the tabulae are extremely numerous and the 
state of preservation is also very good. Mr. John Young has proposed the generic name 
of Tabulipora for a coral allied to or identical with Stenopora Howsii. In all other 
respects, however, save as regards its perforated tabulae, S. Hoiosii does not differ from 
the normal species of Stenopora. I f  no other species of Stenopora possessed perforated 
tabulae, there would be ground for accepting Tabulipora as a sub-genus of Stenopora, or 
perhaps as a distinct genus. If, on the other hand, the structures above described as 
occurring in S. australis are really perforated tabulae, there does not seem to be any need 
for a special generic name. Moreover, it is only on the supposition that perforated 
tabulae occur in the species of Stenopora generally, that we can account for Lonsdale’s 
assertion that the mouths of the corallites in this genus are “  closed at the final period
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of growth.”  In most of the specimens we have examined (except 8. Howsii) the surface 
is so badly preserved that the characters of the mouths of the -tubes could not be 
accurately determined, and in some (such as 8. ovata, Lonsd.), where the preservation of 
the surface was better, we have not been able to recognize any such closure of the 
mouths of the tubes. In one of tho figures,# however, which Lonsdale gives of 8. 
tasmaniensis, the structure in question is well shown, and it corresponds entirely with 
what is seen in portions of the surface of S. Howsii, where it is undoubtedly the result 
o f the existence of perforated tabulae. W e have ourselves observed the same structure in 
a single specimen of S. tasmaniensis.

Loc. and Horizon. Coral Creek, Bowen River (JR. L. JacTc) — Middle or Marine 
Series, Bowen River Coal Field.

Stenopora Leichhardtii, Nicholson and Eth.Jil., PI. 6, figs. 9 and 1 0 ; PI. 7, fig. 2. 

Stcnopora Leichhardtii, Nich. and Eth. fil., Ann. and Mag. Nat. Hist., 1886, xvii., p. 179, t. 3, figs, 7 and 8.

Sp. Char. Corallum dendroid, of cylindrical branching stems, which vary in 
diameter from less than a centimetre up to one and a-half centimetre. The corallites in 
the centre of the branches are nearly vertical, with comparatively thin walls, and 
polygonal in shape. In the peripheral region of the corallum, the corallites bend 
outwards nearly at right angles to the axis, the walls becoming thickened and being 
entirely fused with one another, while the visceral chambers become oval or rounded. 
The periodical thickenings of the walls of the tubes in the final portions of their course 
are mostly long and fusiform, and are generally placed at corresponding levels in 
contiguous corallites. The average diameter of the corallites is about one-fourth of a 
millimetre. In the walls of the corallites, in the peripheral region, acanthopores are 
developed in great numbers, their shape being usually oval or subangular, their size 
large, and their walls not specially, or only slightly, thickened. Tabulae are very 
sparingly developed, and are only occasionally to be recognised at all.

Obs. In  its general form this species closely resembles 8. ovata, Lonsd., and 
the typical examples of 8. tasmaniensis, Lonsd. Prom these two species, however, the 
present form is distinguished, among other characters, by the extraordinary abundance 
and large size of the acanthopores. S. Howsii, Nich., has also very numerous acantho
pores, but these are for the most part very minute, and the. annular thickenings of the 
wall are quite different, while the tabulae are very numerous, and are perforated. The 
acanthopores are best seen in tangential sections (PI. 6, fig. 9), but they are also well 
exhibited in sections of the peripheral region of the corallum, cutting the corallites 
longitudinally, in which they appear as delicate clear tubes running in the thickened 
walls of the corallites (PI. 6, fig. 10). Tabulae are often not to be detected, and when 
present are very few in number. In tangential sections appearances are occasionally 
to be detected, which may perhaps be caused by the existence of perforated tabulae; 
but. as the specimens are in a very peculiar condition of preservation, this cannot be 
affirmed with certainty. None of our specimens exhibit the surface of the corallum, 
and we therefore do not know if the mouths of the corallites were closed at the final 
period of growth by the development of a perforated tabula, as seems to have been 
sometimes the case in 8. tasmaniensis, Lonsd., and probably in 8. australis, nobis.

Loc. and Horizon. Pelican Creek, half-a-mile above Sonoma Road-crossing, 
Bowen River (R . L. Jack, and E. Edelfelt) — Middle or Marine Series, Bowen River 
Coal Field. *

* Strzelecki’s Phys. Descrip. N. S. Wales, &c., PI. 8, fig. 2b.
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St e n o p o b a  J a c k it , Nich. and Eth. fil., PI. 0, figs. 11-13.
btenopoi'a Jaekii, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 270, f. la-e, p. 275.

„  Nicholson, Tabulate Corals Pal. Period, 1879, p. 73, f. 25a-c.
,, Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 188G, xvii., p. 181.
Sp. Char. Corallum ramose, dividing at wide intervals, the branches cylindrical, 

averaging about two lines in diameter, and gradually tapering to their free extremities. 
The corallites are nearly vertical in the axial portion of their course, but ultimately 
bend outwards nearly at right angles to the imaginary axis of the branches, and 
open on the surface by rounded calices which are free from any obliquity. As the 
terminations of the branches are approached the angle of deflection of the corallites 
becomes less and less, and the horizontal portion becomes shorter and shorter, until 
at the extremity the whole of the corallites are nearly vertical. Average diameter 
o f the corallites from to inch, smaller tubes being intercalated among those of 
average size as the surface is approached. Annular thickenings of the horizontal 
portions of the tubes narrow and ring-like, about five occupying one line, this being 
the total length, in general, of the annulated portions of the corallites. Surface not 
observed.

Ohs. This is a graceful and well-marked species, easily distinguished from
8. ovata and 8. tasmaniensis o f Lonsdale by its habit and general proportions. W e 
should have been inclined to refer it to Stenopora ( Chcetetes) gracilis, Dana, which it 
very closely resembles outwardly, had it not been for the fact that Dana lays stress upon 
the length of the tubes in the latter species, as well as upon the remarkable paucity o f 
annulations in the same.

Tn the present species, on the other hand, the annulations of the tubes, in the 
horizontal portions of their course, are much more numerous than in S. tasmaniensis, 
Lonsd., while it differs conspicuously from 8. ovata, Lonsd., and other species, in its 
size and general proportions. The presence of minute, irregularly placed mural pores 
was formerly believed to be readily made out in specimens which are longitudinally 
fractured, by an examination of the exterior of the tubes under low powers of the 
microscope. A  study of additional specimens, however, in the Mining and Geological 
Museum, renders this point exceedingly doubtful, and it is more than probable that 
they do not exist.

The corallum of S. Jaekii is from three to six millimetres wide, the latter just 
previous to bifurcation. Two tubes occupy the space of one millimetre, when seen in 
longitudinal section. The mode of growth seems to be very regular and characteristic 
in S. Jaekii, the corallum bifurcating at wide intervals, and retaining a uniform thickness 
throughout, until quite near the apices of the branches, when it tapers off to a 
comparatively fine termination (PI. 6, fig. 11).

Loc. and Horizon. Coral Creek, Bowen River (_ff. L. Jack) — Middle or Marine 
Series, Bowen River Coal Field.

It will be more convenient to describe here a Coral having many points in common 
with 8. Jaekii, but differing in one or two very important particulars. This is repre
sented in our PI. 7, figs. 3, 4, 5. The mode of growth is the same, repeated simple 
bifurcation at long intervals; the size of the corallum almost identical, from three to 
five millimetres in width; whilst two tubes similarly occupy the space of one millimetre. 
There is, however, this fundamental difference, that in this coral the tubes, although 
much thickened, are simple and apparently non-annulate. Since the figures were drawn 
I  have had some excellent sections prepared, which demonstrate this feature in a very 
decided manner, and I hope in a Supplement to this W ork to illustrate this form much 
more fully.
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The dendroid coralluin was evidently of some size, as a specimen has been 
observed three inches in length. The corallites radiate from an imaginary axis, and are 
thin-walled in the axial region, but very much thickened in the peripheral zone, which is 
short, and nearly at right angles to the former. The calices are round, or at times have 
a tendency to become oval. The thickeniDg of the walls is very uniform and regular, 
the primordial wall occasionally being visible as an indistinct thin white line. String
like thickenings in the walls have not been observed, but this feature very much depends 
on preservation; whilst acantliopores are visible in a tangential section, irregularly 
distributed, and each with a central papilla. The structure of the walls is, as usual in 
these corals, laminar, the laminm directed convexly upwards. There are no pores, and 
tabulse have not been observed.

So well do the respective measurements of S. JacJcii and the present coral agree, 
that I  should have unhesitatingly referred the latter to the former had it not been for 
the total absence of tubular constrictions in this species. The differences observable in 
the figures of the two forms are more apparent than real.

At present my investigations Have not satisfactorily demonstrated to what section 
of the larger genus Monticnlipora this fossil should be referred; but, without entering 
into the question of the value of Orbipora as a genus, as lately defined by Messrs. 
Waagen and Wentzel,* the latter would seem to be a fitting temporary resting-place.f 
As its provisional distinctness from S. JacTcii seems warranted by the structure, so far 
as at present known, a name is desirable, and I  would provisionally propose to call it 
Orbipora ? Waageni, as a slight appreciation of the valuable services rendered to 
Paleontology by Dr. W . "Waagen, late of the Indian Geological Survey.

Loc. and Horizon. Kooingal, near Gladstone ( The late James Smith) — Gympie
Beds.

Stenopoea gimpiensis, sp. nov.y PI. 6, figs. 14 and 15.
Stenopora? sp., Nicholson and Eth. fil., Ann. and Mag. Nat. Hist., 1879, iv., p. 276.

Sp. Char. Corallum ramose, the branches from two to five lines in diameter, 
diverging from a main stem obliquely, or at right angles, the terminal portions always 
bifurcating, and the apices of the branches rounded or lobate. The corallites, after a 
short vertical course in the axis of the branches, are abruptly deflected nearly at right 
angles; and after holding this latter course for a space of from half a line to a line or 
more, they open by direct apertures upon the surface. They are narrow but very 
constant in size; walls very uniformly and regularly thickened, the thickening 
increasing in amount as the calices are approached; structure is almost entirely 
destroyed, but the primordial wall is visible at times as a thin broken line ; moniliform 
constrictions only visible in weathered specimens, the tubes always exhibiting in 
fractured specimens a very delicately and minutely wrinkled appearance. Acantho- 
pores large, but obscure, irregularly arranged, and at times surrounding the calices. 
Tabulae present in the peripheral zone, although very much scattered, and rare, 
horizontal. No pores visible.

Obs. This coral was originally referred to Stenopora, by Professor Nicholson 
and the Writer, from general appearance only. W e observed that though the coralla 
are calcareous, and are themselves permeated by crystalline calcite, their more delicate 
structures seem to have been destroyed during the process of fossilization, and micro
scopic sections fail to show the internal structure in a thoroughly satisfactory manner.

* Pal. Indica (Salt Range Fossils), 1886, Ser. xiii., Vol. i., Pt. 6, p. 877.
f  See Nicholson on the subject of the generic value of Orbipora. Genus Monticulipora and its Sub 

Genera, 1881, pp. 11 and 24.
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It was observed that the exterior of the tubes, in fractured specimens, was invariably 
delicately wrinkled in the peripheral regions; but the fortunate occurrence of a 
weathered and semi-decomposed specimen in Mr. De Vis’ Collection, revealed the 
presence of very fine and regular moniliform constrictions of the genus. These do not 
seem to be visible in any other state, and are certainly not to be seen in thin sections, 
so far as our united observation has gone.

The corallum is usually from five to six millimetres wide, two tubes in the 
peripheral region occupying the space of one millimetre. The bifurcation is very 
regular, the branches always terminating in a lobato, or semi-plumose expansion. They 
possess this character to a much larger extent than any other Stenoporce, and the 
individual branches are shorter. Herein lies a marked difference to Dana’s illustration 
of his Stenopora ( Cheetetes) gracilis* and an equally strong resemblance to his figure 
of Stenopora ovata, Lonsdale.f

The axial portion of the corallum is as correspondingly narrow, as the peripheral 
is wide, and the angle of deflection between the two is a most marked one, quite a right 
angle, the peripheral portion of the tubes being perfectly horizontal.

When compared with Stenopora Jackii the present species, S. gimpiensis, appears 
more robust, with stronger branches, and in place of the regular annulations, the 
exterior of the tubes is but faintly wrinkled. The stability of character displayed by 
this coral marks it as a good species, which I propose to call Stenopora gimpiensis, from 
its frequent occurrence in the rocks of that Goldfield. The figures (PI. 6, figs. 14 and 
15) are not eminently satisfactory, and it will be refigured in the Supplement to this 
W ork.

Loc. and Horizon. Gympie, very characteristic of the green chloritic rock of 
the Goldfield ( The late It. Haintree, Colin. Brit. M u s.; It. L. Jach; C. W . He Vis, 
Colin. Queensland Museum).

Sub-Kingdom— ECHINODERM ATA.

Section—PELMATOZOA.
Obs. The remains of this division, with the exception of stem-joints, being of rare 

occurrence in the Palaeozoic rocks of Queensland, and usually very fragmentary, it has 
been thought better to reproduce the whole hitherto collected, with the view of further 
identification in the future.

Class— C r i n o i d e a .

Order— CO A DUN AT A*

Family— ACTIN  O CRIN ID iE.

Genus— A  CTIN O CRIN U S, M iller, 1821.
(Nat. Hist. Crinoidea, p. 90.)

A ctinocrinus, sp. ind., PI. 7, fig. 9.

Obs. A  cast of a few fragmentary plates, ornamented with tubercules and 
radiating ridges, is referred to this genus. A  more complete, although not so well 
preserved specimen has been found by Mr. C. W . De Yis, in the neighbourhood of

* Geology Wilkes’ U. S. Explor. Exped., Atlas, 1 .11, f. 10. 
t  Ibid,, t. 11, f. 9.
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Rockhampton, with similarly ornamented plates. The calyx has been obliquely pressed 
to one side, and although obscure, the shallow basal cup and the succeeding radials can 
be fairly made out.

Loc. and Horizon. Corner Creek, Great Star River (R. L. Jack)— Star B ed s; 
Rockhampton District# (C. TV. He Vis)— Gympie Beds.

Family— PLA TY C R IN ID iE .

Genus—P L  ATYG R IN U S, M iller, 1821.
(Nat. Hist. Crinoidea, p. 73.)

Platyceintjs ? nux, sp. nov., PI. 88, fig. 3.

Sp. Char. Calyx nut-shaped, length twenty-two millimetres, breadth fifteen 
millimetres. Basal plates forming a well pronounced, moderately deep cup, to some 
extent flattened on its articular or dorsal side; articular facet for stem-joint small. Radial 
plates oblong, gently convex, and straight-sided. The basals bear vertical, continuous, 
well-separated ridges, which are continued on the radials, and are most conspicuous 
on the distal two-thirds of the plates, where they spring from the basi-radial sutures 
especially.

Obs. The foregoing are the only facts which can be gained from this imperfect 
fossil, which appears to be an internal cast of the calyx. The long straight-sided 
radials are very apparent, and, with a rather similar basal cup, give to the calyx a nut
shaped outline, more particularly that of the hazel-nut. No other plates are preserved. 
It is provisionally referred to Platycrinus rather than Hichocrinus, to which it also bears 
some resemblance, but it must be admitted there is no trace of the articular margins 
along the ventral edges of the radials.

Loc. and Horizon. Richards’ Homestead, three miles south-west of Mount 
Britton Township, Lat. S. 21° 20', Long. E. 148° 30' {A . L. Morisset)— Middle or Marine 
Series of the Bowen River Coal Field.

Order—INADUNATA,

Familv— POTERIOCRIN IDJ2.*

B a s a l -C up  of Cb in o id , PI. 44, fig. 7.

Obs. At first sight, this little cup has much the appearance of a Platycrinite, 
but is perhaps made properly referable to one of the Encrinus-Yike genera with a 
depressed or saucer-shaped calyx, such as Oeriocrinus, White, Erisocrinus, M. & W ., or 
Stemmatocrinus, Trautschold. These are all Carboniferous genera, and mostly of rather 
late date in that formation.

The under-basals in our little specimen form a flat disc, pentagonal in outline, 
and apparently undivided. The basals seem to be pentagonal, and are, certainly, 
abruptly bent upward, “  the lower portion included in the truncate surface, the upper 
almost vertical.”  These characters so strictly accord with those o f Stemmatocrinus, that 
it is better to provisionally include this fragment in that genus.

Loc. and Horizon. Rockhampton District * (O. W. He Vis')— Gympie Beds.

* See note, page 199.
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Gemis— VOTERIOO RIN U S, M iller, 1821.
(Nat. Hist. Crinoidea, p. 67.)

Poteriocrinus ? Sm ith ii, sp. nov., PI. 8, fig. 1.
Sp. Char. Calyx five millimetres high up to the articulation of the second radials, 

and marked by strong longitudinal ridges, of which two are radial in position, and two 
interradial; the latter fork about the middle of the calyx, and the two branches of the 
fork are continued right and left to the articular facets on the radials. Prom these 
parts, therefore, three ridges proceed downwards, a radial one, and the right and left 
branch, respectively, of the interradial ridges on either side of it. The position of the 
basi-radial sutures is very obscure, but there seem to be indications of them at a 
comparatively short distance from the upper edge of the calyx, so that the radial plates 
would be relatively short, and the base high. The second radials. are short, transverse, 
and oblong, but not as wide as the first radials; the third radials, or axillaries, are a 
trifle longer, and pentagonal in shape, each bearing three arm s; the outer remains 
undivided, but the inner one consists of two joints (or first and second distichals), the 
second of which is axillary, and bears two arms; the latter are composed of relatively 
long and rounded quadrangular joints, with delicate pinnules. The stern consists of 
numerous discoid joints, three or four of which are larger than the others, and bear 
whorls of cirri.

Ohs. This very interesting Crinoid is represented only by an impression on the 
surface of a piece of hard sandstone, and from which casts have been taken. The base 
is possibly dicyclic, but on this point the ca3t affords no definite information. The stem, 
so far as preserved, is 1 mg, and there are thirty-five internodal joints below the two 
lowest whorls of cirri, and about twenty in the next internode above.

The rather obscure state of preservation renders the reference of this Crinoid to 
Poteriocrinus open to doubt; it is, however, believed to belong to that genus. Many 
species of the latter appear to have whorls of cirri on the stem joints, especially near the 
top of the stem. The same is the case in Hystricrinus, Hinde, some species of 
Belemnocrinus, and a few other types. The only Neocrinoids with whorls of five cirri 
are the Pentacrinidce.

I  have much pleasure in associating with this interesting species * the name of 
the late Mr. James Smith, of Rockhampton, who was instrumental in bringing to light 
many new fossils from that district.

Poe. and Horizon. Stanwell, near Rockhampton ( The late James Smith)—  
Q-ympie Beds.

P oteriocrinus crassus, M iller, PI. 7, fig. 6.
Poteriocrinus crassus, Miller, Nat. Hist. Crinoidea, 1821, p. 68, plate.

,, ,, T. and T. Austin, Mon. Recent and Foss. Crinoidea, 1843, p. 69, t. 8, f. 3a-m, t. 9, f. 1.
,, ,, De Koninck and Lehon, Mem. Acad. R. Belgique, 1854, Mem. 3, p. 97, t. 1, f. lOa-rf.

Ohs. Numerous impressions of stems, quite indistinguishable from those of this 
characteristic European Carboniferous species, were obtained by the late Mr. James 
Smith, associated with Fenestella and Protoretepora.

One specimen represents a portion of a stem, eight inches long, with a large 
number of strong cirri given off at close intervals.

Impressions of Crinoid stems appear to be very common in the Eenestella Beds 
around Stanwell, in all stages of preservation, and many good examples were collected by 
Mr. Smith.

# I am indebted for several suggestions on this species to the late Dr. P. H. Carpenter, F.K.S,
O



210

Loc. and Horizon. Encrinite Creek and Fenestella Hill, Stanwell, near Rock
hampton ( The late James Smith) — Gympie Beds.

In addition to those just described, the following specimens have been collected, 
but are too imperfect to be definitely named :—

A rms of Crinoid, PI. 7, fig. 7.
Ohs. W e  have here the impressions of eight arms, or portions thereof, in their 

present condition covered with pores or small pits. These represent blunt spines or 
tubercles ornamenting the arm joints, such as are very well defined in some recent 
forms.

Loc. and Horizon. Stanwell, near Rockhampton {The late James Smith; Colin. 
Smith)— Gympie Beds.

A rms of Crinoid, PI. 7, fig. 8.
Obs. In this specimen may be seen the remains of nine or ten arms of another 

Crinoid. In the centre is an axillary radial plate supporting two sets o f five distichals, 
followed by two pentagonal plates as axillary distichals, giving support to two series o f 
palmars. This succession is repeated in the series of plates on each side. This fossil 
may belong to one of the Ichthyocrinidse.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton {The late James 
Smith) — Gympie Beds.

I m p r e s s io n  of C r in o id  C a l y x , PI. 44, fig. 8.

Obs. PI. 41, fig. 8, represents a relief taken from an impression, on altered 
shale, of a portion of a Crinoid calyx, with the bases of small arms. Little or no trace 
of plates remain, but in the original the impression of the top stem-joint is visible. The 
late Dr. P. H. Carpenter, to whom a reproduction was sent, was disposed to ref er it to the 
Platycrinidse, from the above inequality in the plates and arms, amongst other characters.

JjOc. and Horizon. Rockhampton District * {0 . W . De Vis) — Gympie Beds.

C o l u m n s .

The remains of Crinoid stems have been obtained by Mr. W . Leigh, at Spring- 
sure, Central Railway ; and by the late Mr. James Smith, plentifully, at Stony Creek, 
Stanwell, and at Kooingal. In the Athelstane Range, Rockhampton, the latter Collector 
found the remains of stems and corals, in an undeterminable condition, however, in a 
very peculiar oolitic and brecciated rock, containing grains of quartz, ealespar, felspar, 
&c., cemented by a calcareous base, and decomposing into a spongy,, friable mass.

Class— B lastoidea.
Order—REGULARES.t

Family— PENTREMITIDJE.

Genus— JHESOB LASTUS, E th .jil. and Carpenter, 1886.
(Cat. Blastoidea Brit. Mus., p. 181.)

M esoblastus ? australis, EtheridgeJil., PI. 44, fig. 2.
Sp. Char. Calyx bi-pyramidal, tapering to both extremities; summit and base 

both small and narrow; peri phery at the radio-deltoid suture. Basal plates forming a

* See note, p. 199.
f  Etheridge fil. and Carpenter—Catalogue of the Blastoidea in the Geological Department of the 

British Museum (Nat, Hist,), 1886, p, 148,
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small conical cup. Radial plates oblong, and apparently spreading ; bodies and limbs 
o f nearly equal lengih. Sinuses long, narrow, parallel-sided, and nearly equally 
excavated between the radial and deltoid plates in two planes, the proximal or longer 
sloping away to the summit, the lower or distal directed towards the base, and shortest 
of the two. Radio-deltoid sutures strongly Y-shaped. The deltoid plates are large, 
sharply lanceolate, and their surfaces probably a little concave. Ambulacra very long, 
narrow, parallel-sided; lancet plates slightly exposed; side plates small, at least forty 
on each side, ambulaeral grooves rather deep, and much crenulated. Spiracles, 
hydrospires, and mouth unknown. Sculpture of radial and deltoid plates parallel to 
their outlines ; that of the former consisting of ridge3, separated by corresponding 
depressions ; but on the latter the Y-shaped lines become sub-imbricate.

Obs. I  am constrained to place this anomalous form provisionally in 
Mesoblastus, although sensible that this is far from being its correct resting place. 
The general outline, contracted summit, and covered lancqt plates, separate it at once 
from Pentremites, as that genus is now understood. The same characters indicate 
Pentremitidea as a near ally, but the large lanceolate deltoid plates quite forbid such 
a reference. The only other genus of the family Pentremitidae, the family to which the 
Blastoid clearly belongs, is Mesoblastus, E. and C. The resemblance between this genus 
and our species is so far identical that, in both, the deltoids are visible in a side view 
and conspicuous, the ambulacra narrow, without being linear in the sense as in the genus 
Metablastus, and there is to some slight extent a resemblance in form. In other 
features, on the other hand, M. ? australis does not eonform to the structure of 
Mesoblastus, and it is possible that a new genus will be required for its reception. I  
am, however, not prepared to deny that it may not be an abnormal Mesoblastus, with 
both deltoids and base rather larger than usual in species of the latter.

A  very peculiar feature is exhibited by this specimen, which, if real, and not 
superinduced by distortion or crushing, will separate it from all known Blastoids. A t 
the radio-deltoid sutures the two outside ambulacra are bent down at a sharp angle, 
following the bi-pyramidal outline of the calyx. Erom the appearance of certain 
markings I  was led at first to regard this as the result of fracture, but the bilateral 
symmetry, and undistorted state of the calyx would appear to indicate otherwise. To 
restore these ambulacra to the evenly convex outline found in Blastoids, in which the 
ambulacra extend beyond the periphery, would so disarrange the radial plates as to 
remove all semblance in the specimen to a Blastoid at all. I  am therefore constrained 
to regard this angulation of the ambulacra as, to some extent, a feature of the species. 
This curvature is met with in several genera, Mesoblastus, Schizoblastus, and especially 
Granatocrirms, but not to such an extreme extent as in the present species.

I  shall look forward with interest to the acquisition of further specimens, with the 
view of ascertaining how far this explanation of its structure holds good in M. ? australis.

Loc. and Horizon. Rockhampton District* (O'. W. De Vis) — G-ympie Beds.

Family— GrRANATOBLASTIDiE.+

Gen us—  G P A N A  TO GBINTJS, Troost, 1849.
(Axner. Jour. Sci., viii., p. 420; Emend., Etheridge fil. and Carpenter, Catologue, loc. cit., p. 238.)

G banatocrinus ? W achsmuthii, sp. nov., PI. 7, fig. 10.
Obs. Under this name is figured the first discovered remains of an Australian 

Blastoid, and it affords me great pleasure to associate it with the name of Mr. Chas.

* See note, p. 199.
t  Etheridge fil. and Carpenter, Catalogue, loc. cit., p. 237.
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Wachsmuth, of Burlington, Iowa, to whom I was, in former years, in company with 
the late Dr. P. II. Carpenter, greatly indebted for very kind and exceptional assistance 
when working out the structure of the Blastoidea.

The specimen is only the partial impression of a calyx on a piece of indurated 
shale, hut is still sufficient to show how distinct it is from either of the other Australian 
Blastoids. An ambulacrum is visible, containing a large number of plates, and highly 
ornate bounding plates. But whether these are radials, or large deltoids, after the type 
of Oranatocrinus rferbiensis, G. B. Sby.,* it is difficult to say on account of the state of 
preservation, but probably the latter will be the correct reading. The summit seems to 
have been moderately large and truncate. Apparently a good deal of lateral pressure 
has taken place, otherwise it is difficult to account for the position and function of the 
large elongated plate immediately on the left (PI. 7, fig. 10) of the radial sinus in the 
figure.

Loc. and Horizon. Stanwell, near Rockhampton ( The late James Smith)— Gympie
Beds.

Family— TROOSTOBLASTID-ZE.f

Genus— TBICCELOCLIITUS, Meek Sf Worthen, 1868.
(Proc. Acad. Nat. Sci. Philad., p. 356.)

T riccelocrtnus ? Carpenteri,J sp. nov., PI. 44, fig. 3.

Sp. Char. Calyx large, elongately barrel-shaped, or ovate, bi-pyramidal, attenu
ated both dorsally and ventrally; summit less contracted than is usual in this genus ; 
base rather long, the excavations along the lines of the interbasal sutures wide and 
shallow, and extending as far as the radio-deltoid sutures ; proximal or ventral section 
probably oval, or almost round, with rather rounded sides; distal or dorsal section 
indefinitely pentagonal, but more regularly so along a line drawn through the radial lips.' 
Radial plates large, long, the lateral margins diverging, and giving an expanded appear
ance to the plates; bodies more than half'the length of the limbs, moderately carinate; 
limbs narrowing upwards, their proximal margins very oblique; interradial sutures 
straight, in shallow concavities.; radio-deltoid sutures deeply V-shaped, each half straight, 
sinuses long, narrow, and parallel-sided ; radial lips but little marked. Deltoid plates 
large, elongately and unequally rhombic, more than one-third as long as the calyx. 
Ambulacra very narrow and of uniform width, the distal fourth not penetrating each 
radial plate; lancet plate long, narrow, and but very gradually tapering; hydrospires 
four on each side, pendent for three-fourths the length of the ambulacra, and probably 
retained within the substance of the radials for the remaining distal fourth.

Obs. The test, basal plates, mouth, and spiracles are not preserved. Although 
retaining all the general characters of Tricoelocrinus but one, the calyx is much more 
oval and barrel-shaped than any described species of this peculiar genus. It departs 
entirely from the usual type in the possession of very large deltoids ; but as those o f
T. obliquatus, Roemer, are not known, and those of T. Meelcianus show an advance in 
size on the similar plates in the type species, T. Woodmani, I  have determined for the

* Etheridge fil. and Carpenter, Catalogue, loc. cit., t. 9, f. 1 and 2.
f  Etheridge fil. and Carpenter, Catalogue, loc. cit., p. 190.
X The Writer desires to place on record his mite of testimony to the great loss Biology has sustained in 

the early and untimely death of his excellent Friend and Co-writer, Phillip Herbert Carpenter, D.Sc., F.R.S. 
No one amongst the latter’s circle of acquaintance was probably in a better position to estimate the manly, 
upright, unselfish, and truthfully honest career of P. H. Carpenter than was the Writer, from his close 
association with him for many years in scientific work, and no one has certainly felt his decease more. 
(R. E. Junr.)
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present to retain this species in the present genus. So far as its specific position is 
concerned it is unquestionably a new form. The large deltoids, and the fact of the 
radial sinuses being so largely enclosed by those plates, as well as the shallow basal 
excavations along the lines of the interradial sutures, are points of . the highest 
importance.

The structure of the ambulacra resembles that seen in T. obliquatus, Roemer. 
A  little below the intersection of the sinuses by the radio-deltoid sutures, the impres
sions of the ambulacra on the surface of the cast abruptly cease. From these points, 
arguing by analogy, it is more than probable that they become enclosed within the 
substance of the radial plates. The surface o f the cast below the visible terminations 
of the ambulacra is flattened and harpoon-head shaped, the apices representing the 
radial lips. At the proximal end of this depression are visible four hydrospire-sacs on 
each side, the outer ones becoming so much curved as to be almost at right angles to 
the ambulacra. The structure of this part of the economy of T. Carpenteri would 
seem to show that the hydrospires beneath the calyx plates were not cut off from the 
body cavity to the same extent as surmised by the late Dr. P. H. Carpenter and the 
W riter when describing the genus generally.* A comparison with our figures + of the 
interior and exterior of the radial plates of T. obliquatus will fully demonstrate the point. 
This, no doubt, arises from the much greater development of the deltoid plates in the 
Australian species at the expense of the radials.

Structural details of the spiracles in Trieeeloerinns are much needed, and I  
regret that the otherwise instructive cast now before me does not directly so assist. 
But I  believe the hydrospire canals are visible in one of the interradial areas, and 
partly so in a second. Their* structure is not altogether clear, but it seems to be 
generally in accordance with that seen in the class.

hoc. and Horizon. Rockhampton District J (C. W. D e V is; Colin. De V is)— 
Gympie Beds.

Section—ECHINOZO A.
Class— E c h i n o i d e a .

Order—PA LECH INOIDEA.
Family— ARCH iEO CID ARID iE .

Genus— ABCHCECIJDABIS, McCoy, 1884.
(Synop. Carb. Limest. Foss. Ireland, p. 173.)

Ohs. The only evidence of the existence of this important group in the 
Palaeozoic rocks o f Queensland is the occurrence of a single plate, or rather the 
impression of it, in Mr. De Vis’ Collection. The impression is, as usual, hexagonal, the 
margins granular, and the surface between the latter and the central tubercle flat. The 
latter is strong and well marked. It is certainly an interambulacral plate of a member 
of this family, and probably of the type genus. I  believe this to be the first announce
ment of the occurrence of the Palechinoidea in Australian Permo-Carboniferous 
rocks.

Loc. and Horizon. Rockhampton District J (C. TV. D e V is; Colin. De V is)— 
Gympie Beds.

* Catalogue, loc. cit., p. 205. 
t  Ibid., t. 18, f. 10-13. 
t  See note, page 199.



214

Sub-Kingdom— ANNULOSA.

Class— Crustacea.

Order-OSTRACODA.

Family— LEPERDITIDiE.

Genus— B E Y R IG H IA , McCoy, 1846.
(Sil. Foss. Ireland, 1846, p. 57.)

B e y r ic h ia  v a r io o s a , T. R. Jones, sp. nov., PI. 7, fig. 15.

Ohs. “ An internal cast of a right valve showing three main lobes as in B . 
Klcedeni, but with differences. Thus the central lobe is nearly isolated: the two outer 
lobes are continuous below, and the hinder lobe is partially intersected from the dorsal 
edge, so that a small but definite supernumerary lobe is almost divided off from its inner 
(medial) ridge. The valve had a strongly flanged lip on its free margin, non-represented 
by a deep sloping furrow, stronger behind than in front. The dorsal and partly the 
anterior edge of the cast are obscured with matrix. Length of the valve two millimetres, 
height one millimetre.”

On submitting this pretty little Beyrichia to Prof. T. R. Jones, F.R.S., he was 
kind enough to favour me with the above observations. He believes it to be 
distinct from any species of Beyricha hitherto published, and it forms a welcome 
addition to the scanty Ostracod fauna, hitherto described from the Upper Palaeozoic 
rocks of Australia.

Loc. and, Horizon. Corner Creek, Great Star River (R. L. Jack) — Star
Beds.

Order—TRILOBITA.

Family— PRCETIDiE.

Genus— P H I L L I P  S I  A , Portlock , 1843.
(Report Geol. Londonderry, Tyrone, &c., p. 305.)

Phillipsia dubia, Etheridge, sp.

PI. 7, fig. 12 ; PI. 8, figs. 5 and 6 ; PI. 44, fig 4.

Gfriffithides dubius, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 338, t. 18, f. 7.

Sp. Char. Body ovate-oblong, leugth about twice the width, sides parallel; 
general axis equal in width to the pleurae ; cephalic shield and pygidium about equal in 
length, but somewhat shorter than the body respectively. Cephalic shield semi-circular^ 
with rounded genal angles, anterior border striate; glabella ovate pyriform, and narrowing 
towards the front, gently convex anteriorly, but rather flattened behind, not in any way 
overhanging the anterior edge of the shield ; basal lobes prominent, rounded, and pea
like, deeply cut off by the neck furrow; basal furrows well marked, but the ocular 
furrows faint, oblique, and short, and the frontal furrows invisible ; palpebral lobes but 
faintly developed, and narrow; free cheeks elongately triangular, with nearly vertical 
and delicately striate surrounding rim ; eyes moderately long, and rather narrow, but 
most minutely facetted; neck furrow behind the glabella broad and deep. Thoracic
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segments nine to te n ; axis very distinct, and as wide as the pleurae, with strong axial 
furrows; pleurae much bent down, with wide and spathulate facets. Pygidium of ten 
segments, without any terminal spine; margin entire, nearly vertical, and striate; 
furrows of limbs wide and shallow. Testaceous sculpture unknown.

Obs. The above description is taken from a very perfect individual, collected by 
Mr. P. W . Pears, from which the test had been removed. The presence of the shelly 
matter would only modify the above expressions in but a slight degree.

The presence of the glabella furrows at once removes this species from 
Griffithides, and indicates Phillipsia as its proper resting place. It even appears to be 
peculiar amongst the species of this genus, for the remarkable diminution in width of 
the glabella forwards. Mr. It. Etheridge, F.R.S., described P . dubia as possessing from 
ten to twelve thoracic segments, but there appear to be only ten at the outside in the 
present specimen.

hoc. and Horizon. Don River, Queensland # ( The late R. Daintree) — Gympie 
Beds; Corner Creek, Great Star River (P . L. Jack and P . W. Pears) — Star 
Beds.

P h il l ip s ia  W o o d w a r d i , sp. nov.

PI. 7, figs. 11 and 13; PI. 8, fig. 6 ; PI. 44, figs. 5 and 6.
Sp. Char. Glabella round, without any lateral inflection of the margin, 

moderately convex in the middle line, and a little arched posteriorly; neck furrow 
strong and deep, with more or less complete basal furrows; anterior furrows present, 
but fa int; anterior border thick and upwardly turned, leaving a wide depression between 
it and the front of the glabella.

Obs. This is a much larger and rounder form than P . dubia; but the marked 
feature is the upwardly turned front rim to the head, separated from th e ' front of the 
glabella, a character sometimes met with in this genus, but not often, as the border is 
usually confined to the immediate front edge of the glabella. In general appearance 
P . Woodwardi resembles some species of the allied genus Proetus, and in its remarkable 
rotundity Cheirurus.

The glabella of P . Woodwardi may be distinguished from that of P . dubia by its 
continuous and non-indented outline.

The pygidium referred to is much larger than that described as P . dubia, but 
otherwise resembles i t ; and again only differs from the Trilobite figured by Dr. Koninck 
as Griffithides Eichwaldi in having a rather narrower axis ; in fact it is quite possible 
that the two may be identical. De Koninck’s reference of a New South Wales Trilobite 
to that species is, I  believe, erroneous. The pygidium he figures is much too round for 
G. Eichwaldi, and not so long from before backwards, being more semi-circular and less 
deltoid.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton ( The late James 
Smith)— Gympie Beds.

P h i l l i p s i a ? sp. ind.

Obs. Portions of the largest Permo-Carboniferous Trilobite I  have yet seen from 
Australia were collected by the late Mr. James Smith, in the neighbourhood o f Mount 
Morgan. It is the half of a pygidium, measuring across the anterior end, from the 
border of the pleura to the centre of the axis, exactly half-an-inch, giving one inch as *

* The Don River referred to by Mr. Etheridge must be the tributary of the Dawson of that name— 
(Lat. 24° S., Long. 150° 20' E.) It cannot be the Don River near Bowen. (E.L.J.)
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the full width of the pygidium. The specimen is quite decorticated and without test. 
There are fourteen to sixteen pleura? visible, the anterior ones rather sigmoidal in 
outline. The perfect tail was probably broad oval, or shield-shaped, and many of the 
pleural grooves are wide and open.

This fossil is, in all probability, undescribed, and its imperfect condition is to be 
regretted. I f  new, I  would propose for it the name of Phillipsia ? grandis. It will be 
figured in a separate Paper on Queensland fossils.

Loc. and Horizon. West of the Dividing Range, at the Crow’s Nest, near 
Mount Victoria, near Mount Morgan {The late James Smith; Mining and Geol. Mus., 
Sydney)— Gym pie Beds.

Genus— G P IF F IT H ID F S , PortlocTc, 1843.
(Geol. Report, Londonderry, &c., p. 310.)

G e if p it h id e s  s e m in if e b u s , Phillips, sp. ?, PI. 7, fig. 14.
Asaphus seminiferus, Phillips, 111. Geol. York, 1836, Pt. 2, p. 240, t. 22, f. 8-10.
Phillipsia semin if era, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 348, t. 24, f. 9 and 9a. 
Griffithides scniiniferus, Woodward, Mon. Brit. Carb. Trilobites, 1883, Pt. 1, p. 28, t. 28, f. 1-9.

Obs. A  Trilobite, in many features resembling this species, has been obtained at 
two localities. At one it is represented only by a small free cheek (PI. 17, fig. 14), but 
possessing the same ornament, and generally resembling De Koninck’s figure, as above 
given. The other specimens consist of portions of two individuals much displaced, but 
clearly showing that from ten to eleven thoracic rings existed, very convex and rounded. 
The glabella was short and semi-circular, broad and densely granuled, the basal lobes 
large, and the lateral terminations of the pleurae large and spathulate. The limb of the 
glabella and pygidium was striate.

Although otherwise corresponding with G. seminiferus, the latter has the advantage 
of size, and the limbs are plain. This, however, I  opine, can hardly constitute a specific 
difference, but it may perhaps render our form a good variety, and it may be known 
as G. seminiferus, var. australasica,

Loc. and Horizon. Stony Creek, Stanwell ( The late James Smith) ;  Rockhampton 
District* (0. TV. De Vis; Colin. De V is)— Gympie Beds.

Sub-Kingdom— MOLLUSCA.

Class— P o l y z o a .

Obs. The determination of fossils of this class found in the Upper Palaeozoic? rocks 
of Eastern Australia is rendered exceedingly difficult by their imperfect state of preser
vation, found, as they usually are, merely in the condition of impressions. In such 
specimens the whole of the substance of the polyzoarium has been removed, leaving 
usually not the slightest trace of the cells, but is merely represented by the hollow 
spaces from which the stems and branches have disappeared, and the cast of the mesh
like fenestrules. • This state of preservation has rendered identification very difficult, a 
difficulty not decreased by the obviously perplexing manner in which the characters of 
the species appear to run into one another. In the absence of definite information 
concerning the nature of the cells, it becomes very difficult to distinguish between 
species, so little reliance can be placed upon the size and relative distance apart of the 
meshes of the polyzoarium. *

* See note, p. 199.
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Since my remarks on the Polyzoa of the Bowen River Coal Field were written,* 
I  have succeeded in finding f  the original specimens collected by the late Count P. de 
Strzelecki, and figured by the late Prof. Morris in the wrork of the former, and am 
therefore able to form a much better conception of the species.

Order—GY MN0L2E MATA.
Sub-O rder—C Y C LO ST O M A T A .

Family— FENESTELLIDiE.

Genus— F E N E S T E L L A , Lonsdale, 1839.
(Murchison’s Silurian System, p. <577.)

F enestella fossula, Lonsdale, PI. 9, figs. 4 and 5.
Fcncstdla fossula, Lonsdale in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 166.

„  „  Lonsdale in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 269, t. 9, f. 1.
,, ,, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii. Pt. 1, p. 332, t. 25, f. 1.
„  plebeia (pars), Etheridge fil., Cat. Australian Foss., 1878, p 43.
,, sp. ind., Etheridge fil., Proc. 11. Phys. Soc. Edinb., 1880, v., p. 279.

Sp. Char. Polyzoarium infundibuliform, curled on the upper surface, structure 
very regular. Interstices and dissepiments remarkably regular, fine, slender, or almost 
hair-like, the former with a fine median keel, and branching dichotomously, but rarely. 
Cells very small, increasing to three rows below each bifurcation of an interstice, and 
from three to four corresponding to each fenestrule in vertical series, one being 
usually placed opposite the end of each dissepiment. Fenestrules square-oval. 
Reverse face usually striate granular.

Obs. In the “  Catalogue of Australian Fossils ”  I  included F. fossula as a 
synonym of F. plebeia, McCoy, chiefly in deference to the opinion of Prof. L. Gr. de 
Koninck.J After examining the Strzeleckian type in the National Collection, however, 
I  am unable to support this view, and believe that F. fossula will prove distinct from 
M cCoy’s species.

The general appearance is quite different to that of F. plebeia. It  is relatively 
much smaller and finer, the interstices more closely packed together, giving rise to that 
appearance which suggested to Mr. R. Etheridge, F.R.S., the name of F. densa.§ There 
is a total absence of the erect, rigid, and wiry appearance so common to F. plebeia.

In describing F. fossula, Lonsdale distinctly says, “  Celluliferous face internal,”  
and several exceedingly good specimens in the Mining and Geological Museum, Sydney, 
show the curled and infundibuliform expansion to be so, and the branches only celluli
ferous. The rows of zoecia vary from two to five, usually the former, but sometimes 
three rows predominate. The increase, however, usually takes place on a branch about 
to bifurcate, and the rows are invariably separated by keels or longitudinal dividing 
ridges. . Both this and the succeeding species quite lack the rigid, wiry look of 
Folypora.

Fenestella jabiensis, Waagen and Pichl,|| from the Salt Range, is very closely 
allied to this, judging from the fragments figured, but is perhaps of rather too large 
a habit. * * * §

* Proc. R. Phys. Soc. Edinb., 1880, v., p. 273.
+ In the Geological Department of the British Museum (Natural History), London.
% Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 171.
§ Quart. Journ. Geol. Soc., 1872, xxviii., p. 332.
|| Pal. Indica (Salt Range Foss.), 1885, Ser. xiii., Pt. 1, No. 5, p. 778, t. 88, ff. la-ci and 2.
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Loc and llorizon. Smithfield Reef, Gympie, and Blackfellows* Diggings, Rock
hampton ( The late E  Eaintree; Colin. Geol. Surv., Queensland, and British 
Museum)— Gympie Beds; Coral Creek, below Sonoma Road-crossing, and Stone- 
humpy Creek, Bowen River (E . L . Jack)— Middle or Marine Series, Bowen River Coal 
Field ; Lake’s Creek, near Rockhampton ( The late James Smith) — Gympie Beds.

F enestella intebnata, Lonsdale, PI. 9, figs. 6 and 7.
Fencstella internata, Lonsdale in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 165.

„  ,, Lonsdale in S.trzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 269, t. 9, ff. 2, 2a-c,
,, ,, Dana in Geology Wilkes’ U. S. Explor. Exped., 1849, p. 710, atlas, t. 10, f. 13a-b.

Sp. Char. Polyzoarium infundibuliform, regular in appearance. Interstices 
narrow, straight, medianly keeled and sometimes tuberculate, and frequently dichotomis
ing; dissepiments short, of less breadth than the interstices. Fenestrules oval. Cells 
round, three to a fenestrule, two being situated on each margin, and one opposite the 
dissepiments on each side. Reverse granular-striate.

Obs. F. internata appears to differ from F. fossula only in being of a larger 
habit, and although a regular closely Jtnit species it does possess the same densely 
retiform appearance. In the case o f this species, Lonsdale again distinctly says that 
the celluliferous face is internal. The examples from Queensland, like the type, are 
casts only, or rather impressions left by the removal or decay of the polyzoarium. In 
such instances it is exceedingly difficult, even with the aid of squeezes in relief, taken 
from them, to express with accuracy the characters of the fossil under description. 
When only two rows of zoeeia exist on the branches of this species, the dividing keel is 
straight and sharp; but when the latter is augmented they become less defined and 
wavy. This is equally visible in Tasmanian specimens.

Loc. and Horizon. Fenestella Hill, Stanwell, near Rockhampton {The late 
James Smith) — Gympie Beds.

F enestella, sp. ind.
Fenestella, sp. ind., Etheridge fil., Trans. It. Soc. Viet., 187G, xii., p. 68, pi., f. 2 and 2a.

Obs. This form bears a resemblance to Lonsdale’ s F. internata, but it is 
apparently too large in habit, and the number of cells in a given space is too great. It 
was evidently a large and handsome species. The interstices are carinate, and the cells 
from four to six within the length of a fenestrule; the latter appear to have been oval. 
In places a third row of cells is developed, especially previous to the bifurcation of the 
interstices. Only one specimen has been examined.

Loc. and Horizon. Gympie ( The late E. Daintree; Colin. British Museum). 
Fenestella has also been obtained at Kooingal ( The late James Smith) — Gympie Beds.

F enestella multiporata, D e Koninck, PI. 8, figs. 7 and 8.
Fenestella multiporata, De Koninck (non McCoy), Eoss. Pal. Nouv.-Galles du Sud, 1877, Ft. 3, p. 175,

t. 8, f. 1.

Obs. A. small and pretty Fenestella, corresponding with the F. multiporata of 
De Koninck, but not of McCoy.* Both De Koninck’s illustration, and the present 
specimen, although possessing the same number of cells to a fenestrule as McCoy’ s 
species, differ wholly from the latter in the small size and habit of the polyzoarium. 
This is certainly the case as regards Prof. De Koninck’s figure, notwithstanding his 
very positive assertions to the contrary.

* Synop. Carb. Limest. Foss. Ireland, 1844, p. 203.
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The identity of many of De Koninck’s species is rendered very difficult by the 
careless mistakes which are made in the reference-numbers of the figures given in the 
text, and in the Plate-Explanations. The present is a case in point— in the text 
F. multiporata is said to be PI. viii., fig. 4, when it should be fig. 1.

The polyzoarium of this species would seem to have been fan-shaped, and 
certainly its features are very minute and delicate. The length of the fenestrule will 
at once distinguish it from F.fossula.

Loc. and Horizon. Corner Creek, G-reat Star River {R . L. Jack)— Star Beds.

Genus— P O L Y P O R A , McCoy, 1844.
(Synop. Carb. Limest. Foss. Ireland, p. 206.)

Poltpoba ? Sm ith ii, sp. nov., PI. 9, figs. 1-3 ; PI. 44, figs. 9 and 10.
Sp. Char. Polyzoarium crumpled and curled, and probably infundibuliform, 

composed of very straight, rigid, and regular interstices, bifurcating at long intervals, 
and retaining the same width throughout. Dissepiments short, thin, and also very 
regular. Eenestrules narrow, and long-oval. Cell-mouths arranged in three or four 
oblique rows across the interstices. Reverse with very fine and regular longitudinal 
striae, or occasionally granular striate.

Obs. A  tendency to wide bifurcation, accompanied by the erect habit, give to 
this form a fan-like appearance, producing a very marked character. The several rows 
of cell apertures on the interstices, and their absence on the dissepiments, appear to 
indicate this as a species of Polypora. The fan-shaped polyzoarium is crumpled and 
curled to some extent; but at present no satisfactory evidence can be adduced to show 
that the poriferous face was internal, as in Protoretepora. It is provisionally, there
fore, referred to Polypora. I  have seen this interesting Polyzoon from two localities 
in Queensland, but from one of them, Fenestella Hill, Stan well, there are large fronds 
o f a somewhat smaller habit, which may be only a variety.

P . ? Smithii partakes of the habit o f P . yiyantea, Waagen and Pichl,* but is 
decidedly smaller in all its parts; neither does it correspond to the close retiform or 
Phyllopora-like species usually met with in the Carboniferous rocks of other areas. 
P . ? Smithii will require further working out from additional and better preserved 
material.

An impression (PI. 44, figs. 9 and 10) of the poriferous face of a stiff and 
somewhat rigid form has been obtained at Gympie by Mr. W . H. Rands. The fenestrules 
are long and narrow, the interstices erect, straight, and thin. The dissepiments are 
small and short, whilst the cells vary from six to nine to a fenestrule, three alternating 
rows on each interstice, with prominent exsert mouths. The obverse surface is 
delicately striate.

Loc. and Horizon. Blackfellows’ Diggings, near Rockhampton ( The late R. 
Daintree; Colin. Brit. Mus.) ; Fenestella Hill, Stanwell, near Rockhampton {The late 
James Smith); Hill near Nos. 7 and 8, Lady Mary Reef, Gympie {W . 3 .  Rands) —  
Gympie Beds (PI. 44, figs. 9 and 10.)

Genus— P R O T O R E T E P O R A , D e Koninck, 1877.
Protoretepora, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 178.

,, Etheridge fil., Proc. R. Phys. Soc. Edinb. 1880, v., p. 275.
Gen. Char. Polyzoarium infundibuliform, pedunculated, frequently of large 

extent, forming either a simple funnel-shaped expansion, sometimes wavy along its

* Pal. Indica (Salt Range Foss.), 1885, Ser. xiii., Pt. 1, No. 5, t. 89, f. 1 and 2.
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upper margin, or one much crumpled, contorted, and curled. Dissepiments and 
interstices but little differentiated (except by the much greater breadth of those 
portions representing the former), more or less coalescent and the interstices many 
times dichotomous. Fenestrules. numerous, oral or round, arranged in regular vertical 
series. Celluliferous surface internal, the dissepiments usually cell-bearing. Basal 
plate thin. Outer surface striate or granular.

Ohs. The names Fenestella and Polyp or a had been indiscriminately used by 
some Writers for colonies which really possess the characters of Phyllopora, except that 
the cell-bearing face, or aspect of the polyzoarium, was internal instead of external, as 
expressly stated by Professor W . King in the case of his genus. It is for these 
infundibuliform and intermediate Phyllopora-Wka forms that Professor L. Gh De 
Koninck has proposed his genus Protoretepora. In a few words it may be said to differ 
from allied genera, as follow s:— From Fenestella, by having the whole of one face of 
the polyzoarium cell-bearing, and that the internal instead of either the internal or 
external, and the cells not limited to the interstices on ly ; from Polypora, by the 
absence of a well-defined separation of the polyzoarium into interstices and dissepiments, 
and the whole of the cell-bearing face celluliferous; lastly, from Phyllopora, simply 
by the fact that the celluliferous aspect is internal, and not external, the arrange
ment and disposition of the cells being exactly the same.

Protoretepora would at first' sight appear to have close relations to the recent 
Petepora, and it appears that the only reason assigned for their separation by Professor 
De Koninck scarcely seems sufficient. He says that “  in Petepora, properly speaking, 
the branches are arranged (contournees) in such a way as to form meshes, and not regular 
rows of ‘ oscules ’ or fenestrules ”  (?.<?., as in Protoretepora).

After examining carefully a specimen of the recent Petepora Beaniana (K ing), 
one cannot see that the difference pointed out by Prof. De Koninck is o f sufficient 
importance in itself to base a generic separation on. On the other hand, if we look a 
little more minutely into the subject, we shall find a much more satisfactory reason for 
the separation of the two forms.

Lonsdale long ago pointed out in describing * his Fenestella ampla, that the 
polyzoarium was bilamellar, the outer layer or back of the branches being “  composed 
of a uniform crust,”  upon which are seated the tubular cells, at right angles, or a little 
obliquely to the former. This structure is exceedingly well shown in Mr. Lonsdale’s 
figure given in Count Strzelecki’ s work,f but we are indebted for a further and fuller 
exposition of it to Professor W. King. This Author showed J that in his genus 
Phyllopora, and some other Palaeozoic genera, the frond was bilamellar or bistructural, 
consisting of a lamina of capillary tubes, called the basal plate, and an outer lamina of 
cellules, arranged more or less at right angles** to, and on this. On the other hand, 
he states that in the Elasmoporidae (=Beteporidae, Auct.), the frond is uni-lamello- 
celluliferous, “  composed of one lamina, consisting simply of cellules or polypidoms.’ ’ As 
before stated, this bilamellar structure has been shown to exist in Protoretepora ampla, 
by Lonsdale, and it appears to me a character of much more generic value than the 
mere arrangement of the fenestrules only.

The distinction between Fenestella and Protoretepora is even more than a generic 
one, it is even that of a sub-family. In the former the cells are arranged in regular 
rows on each side, a prominent keel traversing every branch. In the later genus the

* Darwin’s Geol. Obs, Vole. Islands, pp. 163, 164.
+ Phys. Descrip. N. S. Wales, &c., 1845, t. 9, f. 3d.
+ Ann. and Mag. Nat. Hist., 1849, pp, 388-90; Mon. Perm. Foss. England, 1852, p. 42,
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whole of the branch surfaces are celluliferous without any separation by ridges. The 
separation of the two genera is not a question of which aspect of the polyzoarium is 
cell-bearing, but of the arrangement of these cells on the branches.

It is, however, to Polypora, as pointed out by Dr. Waagen, as well as to Phyllopora, 
that Protoretepora is most nearly allied. Here the arrangement of the cells on the 
interstices is identical, the only question being as to which aspect of the polyzoarium is 
celluliferous. In Protoretepora it is undoubtedly the inner. I  quite agree with Dr. 
Waagen as to the close affinity of Polypora and Protoretepora ; but before they can be 
united it must be shown that in the type species on which McCoy established the former, 
the polyzoarium is celluliferous on the inner face, and in consequence therefore infundi- 
buliform. Until this is demonstrated Protoretepora can be satisfactorily made use of as 
a genus. I cannot agree with Dr. Waagen that the question of this, or that face being 
cell-bearing, is one of accident. He says— “ The sole difference between the two consist
ing in the circumstance, that in the one the pores are said to be placed on the inner, in 
the other on the outer side of the funnel-shaped colony. Such a position of the pores is 
evidently only accidental, depending upon the mode in which the quite young and still 
fan-shaped colony first became twisted ; if towards the poriferous side the pores remained 
on the inner side, if in the reverse direction the pores remained outside.” * That “ the 
position of the pores is evidently accidental ”  is pure assumption, and it has yet to be 
proved that these infundibuliform genera commenced life as a “ still fan-shaped colony,”  
and not with a miniature infundibuliform or cup-shaped outline. I much question if the 
mode of growth is not a regular and constant factor in the anatomical construction of 
such genera. It certainly is constant in a large number of recent Polyzoa, examined 
for the purpose by Mr. T. Whitelegge, o f the Australian Museum, and the Writer. 
Taking Petepora as an example of the more or less infundibuliform solitary polyzoaria, 
we found that the inner aspect was invariably celluliferous in both It. monilifera, 
Macq., the Port Phillip form, and JR. jacksoniensis, Busk., inhabiting Port Jackson, 
and the outer side of the polyzoarium never. The same is the case in such tube-like 
species as JMJucronella delicatula, Busk., and M . bisinuata, Smith, from Thursday 
Island, and also Schizoporella australis, Hasw. The fact is again repeated in the sub- 
dendroid species of Cellepora, and in saucer-shaped polyzoaria, YikeCarbasea cribiformis.

One very essential character ascribed by De Koninck to his genus appears to have 
been overlooked by Dr. Waagen. The former says of Protoretepora, “ toute la surface 
interne est ornee de plusieurs lignes de petites cellules.”  Now, whatever the celluliferous 
aspect may have to do with generic separation, we have here a feature, which on Dr. 
Waagen’s own showing is o f importance, for, he says, speaking of Polypora, “  the 
pores restricted to the branches.”  Until, therefore, McCoy’s type species of Polypora 
can be shown to be celluliferous on the inner aspect, and in the case of both Phyllopora 
and Polypora on the dissepiments as well as the interstices, De Koninck’s genus can 
retain its rank as such.

PBOTOBETEPOBA AMPLA, Lonsdale, sp.
Fenestella ampla, Lonsdale in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 163.

,, Lonsdale in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 268, t. 9, ff. Za-d.
,, Dana, Geology Wilkes’ U. S. Explor. Exped., 1849, p. 710, t. 11, ff. 1 and la.

Polypora ampla, Etheridge fil., Trans. R. Soc. Viet., 1876, xii., p. 66, PI., f. 1.
Protoretepora ampla (pars), Etheridge fil., Cat. Australian Foss., 1878, p. 45.

Sp. Char. Polyzoarium funnel or cup-shaped, with the upper portions more or 
less crumpled. Interstices broad, flattened, and expanding previous to bifurcation; 
dissepiments short, sometimes celluliferous. Eenestrules oval, and rather long, the

* Pal. Indica (Salt Range Foss.), 1885, Ser. xiii., No. 1, fasc. 5, p. 775.
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margins sometimes irregular, or wavy from the projection of the lateral rows of cell- 
mouths. Cellules round, exsert, in from three to ten oblique rows, separated by slightly 
impressed lines or grooves. Outer surface of polyzoarium granular-striate.

Obs. In a former Paper # it was shown that my Colleague had collected three well- 
marked forms of retiform Polyzoafrom the Carboniferous rocks of Northern Queensland. 
One of these was a large crumpled form, to which the name Protoretepora Koninckii 
was given; the second was stated to be allied to P . ampla, but smaller in habit; whilst the 
third was Fenestella fossula, Lonsd. At the same time the great difficulty attending the 
satisfactory determination and separation of these species was pointed out.

Since the remarks referred to were written, I have found, in the National 
Collection,f Strzelecki’s types of P . ampla, Fenestella fossula, and F. internaia, described 
by Lonsdale. A  comparison of these types with the Queensland specimens has rendered 
a revision of the names applied to the latter necessary. In the first place the coarse 
form called P . Koninckii can only be regarded as an extreme variety of the typical 
P . ampla. Secondly, the fossil compared to the latter is another variety, but in the 
opposite direction to P . Koninckii, being of a finer and smaller habit; whilst,in the last 
place, the fossil called Fenestella fossula, I  believe to be that species.

The leading features of Protoretepora ampla, therefore, are the coarseness of its 
mesh, and the want of clear demarcation between the dissepiments and interstices. The 
former varies in its greatest extent towards the var. Koninckii, and in the least degree 
towards the other condition, which will be immediately described as the var. Woodsii.

Loc. and Horizon. Blackfellows’ Diggings, near Rockhampton {The late P . 
Daintree; Colin. British Museum); Gympie (P . L. Jack) ;  Root of Broadsound 
Ranges, between Maxford and Apis Creek, about Lat. 22° 52' 8., and Long. 149° 34' E. 
{J. M. Kaufmann) — Gympie Beds.

P ro to r etepo r a  a m p l a , var. 'W’o o d s ii, var. nov., PI. 8, fig. 12.

Protoretepora ampla, De Koninck (non Lonsdale), Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 180, t. 8, 
f. 5a-c.

,, S2). ind., Etheridge fil., Proc. R. Phys. Soc. Edinb. 1880, v., p. 278.
Obs. As before stated, this name is applied to that form believed to be a small 

variety of P. ampla, and typified by Prof. De Koninck’s figure, which is certainly not 
that of the species proper. The entire habit of the polyzoarium is on a smaller scale 
than that of Lonsdale’s type specimen, but the details of structure are otherwise 
identical.

Loc. and Horizon. Coral Creek, below Sonoma Road-crossing, Bowen River 
(P . L. Jack')—Middle or Marine Series of the Bowen Kiver Coal Field.

P ro to r etepo r a  a m p l a , var. K o n in c k ii , Etheridge fil.
Protoretepora Koninckii, Etheridge fil., Proc. R. Phys. Soc. Edinb. 1880, v., p. 277.

Obs. The polyzoarium is infundibuliform, curled, and much crumpled, and of 
large extent. The fenestrules are small, round, separated by wide interspaces 
(interstitial), and arranged in quincunx. Interstitial surface occupied by from five to 
ten rows of cell-apertures between contiguous fenestrules. Cells with hexagonal or 
polygonal bases. Basal plate thin and striated.

The fenestrules are smaller than in typical specimens of P . ampla, Lonsdale, 
but the increased interstitial surface separating the circular fenestrules gives to P . ampla, *

* Proc. R. Phys. Soc. Edinb., 1880, v., p. 274.
f  In the Geological Department, British Museum (Natural History), London.
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var. KonincJcii, a very marked appearance, which is still further increased by the large 
extent of the curled and crumpled infundibuliform frond, with its numerous ramifications, 
displayed to great advantage in the nodular matrix in which it is entombed.

Loc. and Horizon. Coral Creek, below Sonoma Road-crossing, Bowen River, in a 
decomposed nodular ironstone, associated with Stenopora, and numerous other fossils 
(R . L. Jack) — Middle or Marine Series of the Bowen River Coal Field.

Family— TH AM N ISCID iE.

Genus— GLATJCONOME (Munster), Lonsdale, 1839.*
(Munster in Goldfuss. Petrefacta Germanise, 1826, i., p. 217; restricted, Lonsdale, Murchison’s Silurian

Syst., 1836, p. 677.)
Obs. In “  Notes on Carboniferous Polyzoa,” f  I  have fully discussed the value 

of the generic name Glauconome and re-defined it. Since my remarks were made, Mr. 
Gh R. Vine has proposed a new genus X to take the place of the present one, but it seems 
to me on very insufficient grounds. After a careful perusal of his remarks, I  am quite 
unable, with the present means at my disposal, to comprehend his very disjointed and 
indefinite Memoir.

G l a u c o n o m e , sp. ind., PI. 44, fig. 11.

Obs. But a single specimen of this genus has come under my notice amongst 
the Queensland fossils, and that is only a fragment. It consists of a main stem, with 
two primary branches, which are pinnate, with supplementary branchlets between them ; 
but as only the reverse, or non-celluliferous face is presented to view, the species 
cannot be determined.

Loc. and Horizon. Rockhampton District § (0 . TV. He Vis; Colin. De Y is)—  
Gympie Beds.

Family— PET ALOPORID^E. ||

Obs. Mr. E. 0 . Ulrich % has included the genus Rhombopora, Meek, in the 
Rhabdomesontidae, with the peculiar genus Rhabdomeson, Young and Young, and it 
seems to me very improperly so. Rhabdomeson is one of the few Polyzoa possessing a 
solid axis. This is also known to exist in the living Rhabdopleura, Allman, and, accord
ing to Ulrich, is again met with in two other Palaeozoic genera, Cceloclema, Ulrich, and 
Cheilotrypa, Ulrich.

The presence of a cylindrical chitinous rod in Rhabdopleura has been thought of 
sufficient importance, together with other characters, to warrant the erection not only o f 
a separate family, but even of a distinct class for its reception. The remarks of Dr. * * * §

* Non Glauconome, Gray, 1828, a genus of Pelecypoda.
t  Ann. and Mag. Nat. Hist., 1877, xx., p. 30.
t  Brit. Assoc. Report for 1883 [1884], p. 191. Whilst referring to this “ Report,” I wish to correct 

two very unnecessary errors into which Mr. Vine has fallen with regard to species of mine. Under 
Thamniscus (p. 195), is mentioned T. Mankind, Young and Young. Had Mr. Vine paid the slightest 
attention to my paper quoted above, and which he mentions in his bibliography, he would have found this 
to be a synonym of my Thamniscus pustulata, at one time described by me as Polypora. I  there entered 
fully into this subject, showing how the Messrs. Young, of Glasgow, had fallen into the same mistake. The 
next point is that a remarkably good species of Fenestella, described by me as F. scotica, is relegated, solely 
on Mr. Vine’s authority, to another of my species, F. luberculocarinata, as a synonym. It is almost needless 
to remark that they are distinct.

§ See note, p. 199.
II Petaloporidse, Waagen.
IT Journ. Cincinnati Soc. Nat. Hist., 1884, vii., p. 24.
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Hincks,* in his description of Bhabdopleura, bear very pertinently on this point. He 
says— “ The relation of the polypide to its dwelling in Bhabdopleura is totally unlike
that to which we are accustomed in the ordinary polyzoon......................The polypide is
therefore wholly unconnected with its cell. . . . Its only connection is with a
cylindrical chitinous rod, enclosing a soft cellular core, and traversing the whole o f the 
adherent portion of the zoarium.”

This anomalous structure is not present in Bhombopora, and I  must confess to 
being quite at fault in attempting to account for Mr. Ulrich’ s reason for placing such 
widely different genera in the same family. Under these circumstances the above 
family is adopted after "Waagen.

By Zittel + this genus has been placed in the Oerioporidce, but this is equally 
inadmissible. I  have already called attention J to the probability that the British 
Carboniferous Polyzoon named Ceriopora interporosa, Phill., and C. similis, Phill., were 
referable to Bhombopora, and I  am glad to find that Mr. Ulrich confirms my opinion as 
regards the former after an examination of its microscopic structure.

Genus— B H O M B O B O B A , Meek, 1872.
(Hayden’s Report E. Nebraska, p. 141).

EnOMBOPORA. lax A, Etheridge, sp., PI. 9, figs. 8 and 9.

Ceriopora ? laxa, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 332, t. 25, f. 2 and 2a. 
Bhombopora ? laxa, Etheridge fil., Cat. Australian Foss., 1878, p. 46.

Sp. Char. Polyzoarium loosely dendroid ; branches sub-cylindrical or compressed, 
bifurcating twice or thrice ; cell-apertures small, equal, apparently round, and opening 
obliquely upwards and outwards, arranged in quincunx. Spiniform tubuli not observed.

Obs. Mr. E. Etheridge, F.E.S., who described this species, states that it 
possessed affinity with Bhombopora serialis, Portlock,§ from the Carboniferous rocks of 
Hook Point, Wexford, although the cell-apertures are neither so densely nor so regularly 
arranged as in that species. My Colleague has obtained what may be considered a large 
variety of this species, differing, however, in no other particular than that of size from 
the original specimens. B. laxa has hitherto been met with only as natural sections, 
and the surface characters are in consequence unknown.

L og. and Horizon. Gympie (The late B. Daintree and B. L. Jack) ; Ehynchonella 
Creek, Stanwell, near Eockhampton (The late James Smith)— Gympie Beds.

The Polyzoa in the green chloritic rock of Gympie are seldom recognisable, but 
are usually preserved merely as black or very dark, apparently carbonaceous, stains, and 
are therefore more than ordinarily difficult to determine. In addition to Protoretepora 
ampla, there is a form with a strong resemblance to Betepora ? laxa, De Koninck,|| in its 
irregularity of growth, but it may perhaps be only a Protoretepora rendered rough and 
irregular by the hackly fracture of the stone. A third form, either Fenestella or 
Polypora, of a stiff and rigid appearance, possessing very large, square, oblong fenestrules, 
appears to be a characteristic species. The interstices are straight and regular, and the 
dissepiments at right angles ( PI. 8, fig. 9). * * * §

* Hist. Brifc. Marine Polyzoa, 1880, p. 577.
f  Handb. Pal. Bd., i., p. 609.
X Ann. and Mag. Nat. Hist., 1887, xx., p. 30.
§ Report Geol. Londonderry, Tyrone, &c., 1813, p. 327, t. 22«, f. 6.
|| Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 8, f. 6 (See PI. 8, figs. 10 and 11.)
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Genus—M Y R IO L IT H E S , Eichwald, 1860.
(Lethaea Rossica, 1860, i., p. 450.)

MTBIOLITHES ? QUEENSLANDENSIS, sp. UOV.

Sp. Char. Polyzoarium small, with the branches oval, or more or less flattened. 
Cells very small, round, arranged in vertical series, alternate or sub-alternate, their 
margins rim-like or a little exsert, and somewhat more than their own diameter apart; 
intercellular surface vermicular striate, the strife anastomosing above and below each cell- 
aperture, or they are at times sub-parallel to one another.

Ohs. This little fossil, which occurs in fragments on the surface of weathered 
limestone, has given me much trouble, but accords better with Eichwald’s description of 
Hyriolithes than with any other similar genus with which I  am acquainted. I  have, 
however, failed to detect any intermediate capillary tubes. It is allied to M . monticola, 
Eichwald, from Carboniferous Limestone of the Oural, but differs in its method of 
branching, and in the form and arrangement of the cells. I  have not yet examined 
sufficient material to warrant my assigning it to any particular family.

Loc. and Horizon. Blenavon, Lilymere, near Rockhampton {The late James 
Smith); Lilymere Marble— G-ympie Beds.*

Section—MOLLU SC A  VERA.

Class— Brachiopoda.

Order—TRETENTERATA.
Family— TEREBRATU LID iE .

Genus— JDIELASMA , King , 1850.
(Mon. Perm. Foss. England, p. 146.)

D ielasma cymb(efobmis, Morris, PI. 9, figs. 10 and 11.
Tcrebratula cymbceformiŝ  Morris in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 278, t. 17,

ff. 4 and 5.
,, biundata, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 231, t. 13, f. 9.
,, sacculus, var. hastata (pars) Etheridge fil., Cat. Australian Foss., 1878, p. 61.
,, sacculus, var. cymbceformis, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3,

p. 255, t. 15, f. 4 and 4a.

Ohs. On the publication of the “  Catalogue of Australian Fossils,” I, in common 
with others, believed this to be only a form of the ordinary D. sacculus, so characteristic 
of Carboniferous rocks, but the acquisition of other specimens now leads me to a 
contrary opinion. The shell generally is more attenuated and higher towards the 
umbonal region of the ventral valve, much more overcurved, and the shoulders longer and 
more pronounced. The foramen is vastly larger in comparison with the size of the 
shell, much more truncate and horizontally placed. The dorsal valve is arched in a 
greater degree, becoming in some examples sub-angular towards the umbo. Lastly, the 
lateral margins of the united valves are always more sinuated. For the reason now 
stated, I  believe D. hastata, Sby., and D. cymbceformis should be retained as separate 
species. With the exception of the unusually large specimen of D. hastata figured by

* Also reported by Mr. Smith, from the Limestones at Dalma (Rockhampton District) and Raglan 
(Port Curtis District), but I  much question its occurrence at the latter locality. (R. E. Junr.)

P
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the late Dr. T. Davidson,* this shell is probably one of the largest of the Upper 
Palaeozoic Terebratulae known. The British specimen measures two and three-quarter 
inches in length, two inches in breadth, and one and a-half in depth. The present shell, 
on the contrary, is two and a-half inches long, and two inches in breadth, but the depth 
is reduced to a quarter of an inch. In the high shoulders of the ventral valve, and size 
and position of the foramen, there is a strong resemblance to D. elongate, Dana.+ 
But the lateral margins in this species are much curved concavely, not sigmoidally, and 
the front margin was probably entire. The curvature of -the shell in the present species 
is well displayed both in Morris’s and De Koninck’ s figures, whilst in the former are also 
shown the impressions of the strong dental plates, equally well seen in our specimen. 
The form of the foramen is likewise well preserved, even to the entire margin.

Loc. and Horizon. Mouth of Coral Creek, Bowen Biver Coal Field (E . Edelfelt) 
— Middle or Marine Series of the Bowen Biver Coal Field.

D ie l a s m a  s a c c u l u s , Martin, var.
Conch. (Anomites) sacculus, Martin, Pet. Derb., 1809, p. 14, t. 46, f. 1 and 2.
Terebratula sacculus, Davidson, Mon. Brit. Carb. Brach., 1857, Pt. 1, p. 14, t. 1, f. 23, 24, 27, 29, 30. 
Dielasma sacculus, De Koninck, Faune Calc. Carb. Belgique, 1887, Pt. 6, p. 27, t. 6, ff. 14-17, 19-26, 35-45, 

t. 7, f. 60-77.
Sp. Char. Shell obovate, depressed, concavo-convex, especially towards the 

front, which is not sinuated. Ventral valve depressed, convex, becoming flat and 
narrowed towards the front. Dorsal valve convex immediately below the umbone, 
becomes flattened, and then concave as the front is approached. Length, two inches and 
three-quarters; breadth, one inch and three-quarters.

Obs. The depressed boat-shaped outline, and its extreme shallowness as compared 
with its length aud breadth, are very marked features in this shell. The surface of the 
ventral valve carries a few indistinct concentric furrows. The lateral marginal curve of 
the valves is very slight. In outline we here have a distinct resemblance to the little 
variety termed by Davidson gillengensis,% but the great difference in size will at once 
distinguish our shell.

Loc. and Horizon. Banana Creek, near Banana, Dawson Biver (JI. Maclcay;  
Colin. De V is)— Middle or Marine Series of the Bowen Biver Coal Field.

D ie l a s m a  s a c c u l u s , var. h a s t a t a , J. de C. Sowerby.
Terebratula hastata, J. de C. Sby., Min. Con., 1824, v., p. 66, t. 446.

„  ,, Davidson, Mon. Brit. Carb. Brach., 1857, Pt. 1, p. 11, t. 1, ff. 1-12.
,, sacculus, var. hastata, De Koninck, Rech. Foss. Pal. Nouv.-Galles du Sud, 1877, Pt 3, p. 257, 

t. 15, ff. 3 a-f.
Dielasma hastatum, De Koninck, Faune Calc. Carb. Belgique, 1887, Pt. 6, p. 9, t. 3, ff. 1-26, etc.

Obs. A  single small and worn, but almost complete example of this variety of 
the above protean species has been met with. There seems to be little or no sinuosity 
in the front margin, the ventral valve is very much flattened, and the dorsal valve more 
arched. Beyond the general outline there are no characters which can be seized upon 
for description.

Loc. and Horizon. Bockhampton District § ((7. W .D e V is; Colin. De V is )-— 
Gympie Beds. * * * §

* Mon. Brit. Carb. Brach., 1880, iv., Pt. 3?t. 30, f. 17a and b.
+ Geology Wilkes’ U. S. Explor. Exped., 1849, x., Atlas, t. 1, f. 3a,
t  Davidson, loc. cit., p. 17, t. 1, figs. 18-20,
§ See note, p. 199.
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D ie l a s m a , ? sp. ind., PL 40, figs. 1 and 2.
Obs. This very remarkable form resembles an unnamed shell figured by Dana * 

in the general form and proportion of its valves. The shell is long-oval, with much 
compressed valves, the ventral very slightly convex, the dorsal nearly flat immediately 
below the umbone, becoming more or less concave towards the fron t; the valve margins 
are not in any way sinuous, but simply gradually curved.

It certainly cannot be referred to D. cymbceformis, but corresponds, so far as mere 
outline is concerned, with D. gillengensis, Davidson,f but the difference in size is remark
able, and the valves of the present Brachiopod are narrower forwards. Another of 
Dana’s species, D. amygdala,% although again smaller in size, has a very depressed 
dorsal valve, and is to some extent like it.

It is even questionable whether it be correctly referred to Dielasma, as the 
surface of the ventral valve shows signs of a long septum. It is a very puzzling form, 
and would appear to resemble some of the Devonian Terebratulidae rather than those of 
higher Palaeozoic rocks.

Loc. and Horizon. "Rockhampton District § (G. W. De V is ; Colin. De Y is)—  
Gympie Beds.

Family— SPIB IF  ERID.35.

Genus— S P IR IF E R A , 'I. Sowerbg, 1816.
(Min. Con., ii., p. 41.)

Obs. No more difficult group exists in the Australian Permo-Carboniferous 
Series than the Spirifers. So many species have been made on fragments, and the 
presence of European species so frequently determined on indifferent specimens, that it 
has become almost impossible to establish with certainty what species do exist. I  hope, 
however, to unravel this confusion when the study of the large series of New South 
Wales specimens is undertaken. In the meantime the following determinations must 
be accepted as a temporary solution of the Queensland species, although I am anything 
but satisfied with it.

Sp ib if e b a  s t b ia t a , Martin , sp., ? PI. 9, fig. 16.
Spirifera striata (Martin), Davidson, Mon. Brit. Carb. Brach., 1857, Pt. 1, pp. 19 and 24G, t. 2, ff. 12-21.

,, „  Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 334, t..l7, f. 5.

Obs. The mesial fold is not so well defined as in the typical S. striata, and some 
transverse forms of S. bisulcata assume this shape. W e may, however, confidently refer 
it to the above shell, or one o f its many varieties.

This most variable and widely distributed species of the genus Spirifera appears 
to be not uncommon, as I have been given to understand that individuals of the species 
are abundant in the Bowen River Series. (Etheridge.)

W ithout for a moment venturing to deny that this may be Spirifera striata, it 
at the same time appears exceedingly doubtful. The ribs are much too few in 
number, do not possess the angular sharp outline of S. striata, and the sulcus seems 
to be quite plain. The specimen was evidently a very imperfect one, and the cardinal 
angles may have been either acute or rounded. It is, in fact, impossible to say what * * * §

* Geology Wilkes’ U. S. Explor. Exped., Atlas, t. 1, f. 4d.
f  Mon. Brit. Carb. Brach., 1857, Pt. 1, t. 1, f. 18-20.
t  Dana, loc. cit., t. 1, f. 2d.
§ See note, p. 199



228

the species was. For my own part, I  cannot say that a Spirifera which could be 
definitely referred to the present species has ever come under my notice from Queens
land rocks.

Loc. and Horizon. “  Bowen River, Peak Downs”  * (The late R. Daintree) —  
Middle or Marine Series of the Bowen River Coal Field.

Spirifera , sp. ind. (a.), PI. 9, fig. 12.
Spirifera, allied to S. striata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 336, t. 18, f. 8.

(Compare Spirifera yueynamcnsis, De Koninck in Dumont D ’Urville, Yoy. au. Pole Sud, G^ologie,
Atlas, 1846, t. 9, f. 19-21.)

Sp. Char. Cardinal margin of dorsal valve long and straight; area moderately 
large; alar angles rounded ; fold wide and prominent, but not angular, rounded and 
plain, expanding rapidly towards the front, bounded on each side by a marked depres
sion or groove. From twelve to fifteen simple, flattened, curved ribs ornament the 
lateral portions of the valve, and are crossed by laminae of growth, which are also con
spicuous on the fold.

Ohs. This shell is only known to me in the condition of decorticated casts of 
the dorsal valve, averaging in size from one to one and a-quarter inches long. The 
chief points of interest are the plain fold, and the simple, flattened riblets. It is a very 
interesting species, which I  have, so far, been unable to determine, but the general 
appearance of the specimens is well conveyed by the figure given by Mr. Etheridge, as 
above quoted. I  have described the fold as plain, but on two of the specimens before 
me there is a faint division perceptible, in others its surface is quite unbroken; no 
great amount of convexity could have existed in this valve. The published figure does 
not convey to me the idea of Spirifera striata at all, nor do I  think it can be so 
referred, the riblets being much too wide for the size of the valve.

The figure of De Koninck’s S. yuennamensis, published by D ’Orbigny, closely 
resembles the specimens from Rockhampton, only the former is much larger, and the 
ribs are less in number, only nine on each side; the comparison is, however, worth 
entertaining. The sulcus on each side the fold is a marked feature, and should assist 
in identification.

Loc. and Horizon. Don River (The late R. Daintree)— Gympie Beds ; Rock
hampton District f (C. TV. De Vis; Colin. De Y is )— Gympie Beds.

Spirifera. vespertilio, G. B . Sowerly, PI. 10, fig. 8.
Spirifera vespertilio, G. B. Sowerby in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 160.

»  „  Morris in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 282, t. 17, f. 1 and 2
(? excl. f. 3.)

>> „  Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 329, t. 16, f. 2.
Obs. Ill-preserved Spirifera?, probably referable to this species, have been met 

with at two localities. Respecting the specimen figured by Mr. Etheridge, he says—  
“ It has not the number of ribs described by Sowerby; but their angular, imbricated, 
or fimbriated condition, the width of the mesial fold or ridge, and the pointed beak, with 
the transversely fusiform shape of the one valve, are sufficient to warrant my retaining 
this name for the specimen from Gympie.”  He adds— “ Five or six rows of acutely 
angular imbrications are distinguishable upon the mesial fold, and traceable along the 
attenuated lateral wings of the cardinal angles.”

* Probably “  Bowen River” is correct. The Bowen River is not included in the Peak Downs 
District. (R.L.J.)

t  See note, p. 199,
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In addition to the above, the late Mr. James Smith has obtained, at Stanwell, a 
small Spirifera, possessing a lengthened hinge-line, flattened wings, an angular dorsal 
fold, .and sharp ribs visible near the front margin. Such characters would indicate 
it to be a young form of S. vespertilio.

Loc. and Horizon. Gympie ( The late R . Daintree) ;  Stony Creek, Stanwell, near 
Rockhampton {The late James Smith)— Gympie Beds.

Spirifera  convoluta, Phillips, PI. 10, figs. 10 and 11.
Spirifera convoluta, Phill., 111. Geol. York, 1836, ii., p. 217, t. 9, f. 7.

>i ,, Davidson, Mon. Brit. Carb. Brach., 1857, Pt. 1, p. 35, t. 5, f. 2-15 {for general synonymy).
,, „  ? Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 335, t. 17, f. 3.
,, „• Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 280, t. 7, f. 6.

Ohs. The most satisfactory example of this species yet obtained in Queensland 
has been figured by Mr. R. Etheridge, E.R.S., who remarked on it— “ W e may refer 
this fragment to Sp. convoluta, its extreme width and straight hinge-line essentially ally 
it to this shell; the acute angles at the extremities are lost, still many of our Yorkshire 
shells strongly resemble this species; the ribs on the mesial fold are also less defined 
than on most typical forms.”

Loc. and Horizon. Bowen River {The late R. Daintree) ; Parrot Creek, four and 
a quarter miles up Bowen River {R . L. Jack) — Middle or Marine Series of the Bowen 
River Coal Field.

Spirifera lata, McCoy.
Spirifera lata, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 233, t. 13, f. 7.
Spirifer latus, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 244.

Ohs. It is with considerable hesitation that I  introduce this as a Queensland 
species. I  have not yet seen a specimen either from this Colony or from New South 
Wales possessing smooth alar expansions in connection with as large a number of ribs 
as described by McCoy. On the other hand, here are several in which the wings are 
certainly devoid of costae, and the bodies of the shells bearing nine instead of from 
sixteen to eighteen. The cardinal margin is long with acute angles, and the lateral 
portions of the valves spreading and wing-like. The fold is very prominent, high 
towards the front, and appears to have been divided by a narrow groove. The sinus 
furrows the ventral umbone quite from its apex, gradually spreading out towards the 
front, where it is wide and moderately deep. Particularly well-marked growth-laminae 
crossed the valves longitudinally.

The wings are not devoid of ribs to the same extent as McCoy’s representation o f 
S. lata, but still sufficiently so to become a point of importance in the determination of 
the species. The plain fold and sinus at once separate these shells from Spirifera 
vespertilio, whilst the simple costae are equally important in distinguishing them from 
S. convoluta.

Loc. and Horizon. Yatton Gold Field {R . L. Jack)— Gympie Beds; Banana 
Creek, near Banana {D. M ackay; Colin. De Y is)— Middle or Marine Series of the 
Bowen River Coal Field.

Spirifera Clarkei, De Koninck, PI. 10, fig, 16. ?
Spirifer Clarkei, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 236, t. 13, fit. 2, 2a.

Ohs. Our knowledge of this good species, as a Queensland shell, depends upon 
a decorticated specimen which I  cannot otherwise refer. The sinus of the ventral valve 
is quite devoid o f ribs, but possesses from twelve to thirteen simple ones on each
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flank ; the umbo is prominent and sharp. The fold of the dorsal valve is proportionately 
narrower than in De Koninck’ s illustration, and there are faint indications of slight 
ribs, but these are the only points in which our specimen differs from S. Clarkei. Both 
valves bear traces of strong concentric laminae.

Loc. and Horizon. Stonehumpy Creek, Bowen River (E . Edelfelt) —Middle 
or Marine Series of the Bowen River Coal Field.

Spirifera trigonalis, Martin, sp.
Spirifera trigonalis, var. bisulcata, J. de C. Soiverbg, PI. 9, fig. 15.

Spirifera bisulcata, J. de C. Sby., Min. Con., 1825, v., p. 152, t. 494, ff. 1, 2.
,, trigonalis, var. bisulcata, Davidson, Mon. Brit. Carb. Brach., 1857, Pt. 1, p. 31, t. 5, f. l / t .  6,

f. 1-19, t. 7, f. 4; Ibid., 1862, Pt. 5, p. 222.
,, allied to S. bisulcata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 335, t. 17, f. 4.

Spirifcr bisulcatus, De Koninck, Foss. Pal. Nouv.-Galles da Sud, L877, Pt. 3, p. 246, t. 14, f. 5.
Obs. Both in the Permo-Carboniferous rocks of New South Wales and Queens

land, a Spirifera occurs, sometimes acquiring considerable dimensions, and possessing 
many of the characters of the common S. bisulcata. The costae in this species are very 
characteristic, and are either flat or flatly rounded, close to one another, and frequently 
bisulcate. Both the fold and sinus are similarly occupied. The costae and intercostal 
spaces are minutely and longitudinally striate, and, when in a good state of preservation, 
very minute and very wavy. Similar lines can be detected accompanying the lines of 
growth in a transverse direction. This is a marked feature in 8. bisulcata, and equally 
so in the Queensland shells. The latter appear to me to be less convex and gibbous 
than the present variety of Martin’ s shell, and in some points almost to agree better 
with the var. crassa, De Koninck. Although the tendency of the ribs to arrange them
selves in three groups on the fold is not to any great extent marked, it is still apparent. 
In two of our specimens the long reniform vascular impressions are well displayed, and 
as I  do not remember to have seen an illustration of this anatomical point in S. bisulcata, 
a figure of it is given.

Loc. and Horizon. Bowen River ( The late R. Daintree) — Middle or Marine 
Series of the Bowen River Coal Field ; Rockhampton District # ((7. W. D e Vis ; Colin. 
De V is)— Gympie Beds.

Spirifera trigonalis, ? var. acuta, Etheridge, PI. 10, fig. 12.
Spirifera bisulcata, var. acuta, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 329, t. 16, f. 1.

Obs. The varietal name acuta was applied by Mr. R. Etheridge, F.R.S., to a 
shell which appears to differ from ordinary forms of 8. trigonalis and its varieties, in 
its much fewer and simpler ribs, and grooved fold. I  am not prepared to offer any 
suggestion as to its identity other than the above.

Loc. and Horizon. Gympie ( The late R. Laintree)— Gympie Beds.

Spirifera trigonalis, var. crassa, De Koninck, PI. 11, fig. 5.
Spirifcr crassiis, De Koninck, Rech. Anim. Foss. Terr. Carb. Belgique, 1843, p. 262, t. 15 bis, f. 5.
Spirifera crassa, Davidson, Mon. Brit. Carb., Brach., 1857, Pt. 1, p. 25, t. 6, f. 20-22, t. 7, f. 1-3.

,, trigonalis, var. crassa, Davidson, loc. cit., 1862, Pt. 5, p. 222.
Obs. We have before us (PI. 11, fig. 5) a portion of a large decorticated 

Spirifera, resembling in general outline and appearance Martiniopsis subraaiata, Morris, 
but with the exterior bearing the almost flattened “  rounded, unequal, bifurcated, or *

* See note, p. 199.



231

intercalated ribs ”  both on the fold and sinus of De Koninck’s shell, as described by 
Davidson; and not “  with a few undefined, and numerous faintly elevated ridges more 
visible in the cast,”  as seen in the former and Australian species. M. subradiata at 
times assumes very large proportions and possesses, on the cast, many indistinct, simple, 
radiating ridges, and notwithstanding the unequal bifurcating nature of those on S. 
crassa, it is, of course, just possible that we may be dealing only with an extreme 
variety of our common form, although I  am much more inclined to take the other view. 
Neither do I  believe that it is in any way related to the shell figured by Professor De 
Koninck as Spirifera pinguis, var. rotundata* in which the ribbing is broad, more or 
less equal, with but little interpolation, whilst the fold and sinus are comparatively 
devoid of ribs.

Loe. and Horizon. Stony Creek, Stan well, near Rockhampton ( The late James 
Smith) — G-ympie Beds.

Spieifeea dubia, Etheridge, PL 10, fig. 14.
Spirifera dubia, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 330, t. 16, f. 6.

Sp. Char. Shell transversely semi-circular; hinge-line nearly as long as the 
width of the shell; cardinal angles gently rounded; mesial fold having many small ribs, 
and wide at ventral border of shell; eight or nine ribs occur on each side of the mesial 
fold upon the cardinal angle or lateral portion of the shell, and some of the ribs upon the 
lateral areas bifurcated as they approached the ventral margin. (Etheridge.)

Obs. This shell resembles some forms of Spirifera undulata, but the ribs are 
finer than in normal forms of that species; the ribbed mesial fold and bifurcating 
lateral ribs are essential points of difference. Not having any outer shell, we have no 
means of determining any markings upon the valves ; but it differs from known species 
of Spirifera. I  know of no species, either Devonian or Carboniferous, to which the 
above shell can be referred, the rounded cardinal angles and almost semi-circular dorsal 
valve distinguishing it from every known form. ( Etheridge.)

hoc. and Horizon. Gym pie ( The late E . JDaintree) — Gympie Beds.

Spieifeea , sp. ind. (6.), PI. 38, figs. 4-6.
Spirifer vespertilio, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 13, f. 46 and c (excl. f. 4a

and 6); t. 14, f. 3 ?—(non G. B. Sowerby).
Sp Char. Shell oblong-triangular; valves unequally convex; cardinal margin 

almost as long as the valves, but the alar angles rounded; front margin laterally in one 
plane, much sinuated in the middle line. Ventral valve convex, with a well-defined deep 
sinus extending some distance forw ard; shoulders h igh ; umbo elevated and probably 
a good deal incurved; area wide and barely as long as the cardinal margin; fissure 
large and triangular; cardinal muscular impressions broadly lingual; adductor scars 
very narrow; shelly plates large and thick. Dorsal valve with the flanks only slightly 
convex ; fold prominent, high, and wall-sided, umbo depressed. Ventral valve bears six 
prominent, simple, straight, and somewhat unequal ribs, with a few indistinct and 
flattened ribs in the sinus ; fold plain, the flanks of the dorsal valve bearing the same 
number of costae ; interspaces plain and wider than the latter.

Obs. The above characters are taken from well-preserved casts. They agree most 
satisfactorily, and are probably identical with the short smaller form figured by De 
Koninck as Spirifera vespertilio (loc. cit., t. 13, f. 46 and c). It  is, however, doubtful if 
these are G. B. Sowerbv’s species of that name as figured by Morris. In the former’s *

* Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 14, i. 2.
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original description it is said, breadth more than double its length.”  Morris describes 
S. vespertilio as “  transversely fusiform” ; but, in his illustrations, Morris himself has, I  
believe, figured two distinct species under Sowerby’s name. His figures 1 and 2 (PI. 
17),# are S. vespertilio, whilst fig. 3 of the same plate is another form, much shorter, 
less triangular, and much too high a shell. Professor De Koninck, wholly ignoring 
Morris’s description, adopts the extraordinary method of applying the name to the 
aberrant fig. 3. His S. vespertilio is, therefore, to some extent not the species intended 
by the earlier writers named, but is distinct, and agrees with the casts above described 
from Queensland. I f  the latter, and the figures cited in De Koninck’s work are in want 
o f a name, I  would propose to call them Spirifera Stutchburii, after the late Mr. 
Samuel Stutchbury, the first G-overnment Geologist of New .South "Wales, and at a 
time when that Colony and Queensland formed one territory. The true S. vespertilio 
is a long-winged, very alate shell, and quite distinct from the short triangular deltoid 
forms now under consideration.

Loc. and Horizon. Richards’ Homestead, three miles south-west of Mount 
Britton Township, Lat. S. 21° 20', Long. E. 148° 30' (A . L. Morisset) — Middle or Marine 
Series of the Bowen River Coal Eield.

Spibifeba tasmaniensis, Morris, PI. 10, fig. 1, and ? 15.
Spirifera rotundata, G. B. Sowerby in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 159 (non Phillips). 
Spirifer Tasmaniensis, Morris in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 280, t. 15, f. 3 and 4. 
Spirifer Tasmaniensis, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 248, t. 9, f. 7.

„  Tasmanni (sic), Von Buch, Abhandl. K. Akad. Wissen. Berlin, 1846 [1848], p. 75, f. 3a and b.
Obs. W e possess a decorticated example, which, from its shape and general 

appearance, seems to be this species. It is from the Bowen River Series. But, like 
De Koninck’s figure, more ribs are present than laid down in Morris’ s description. 
Probably ten, as stated by Morris, may be regarded as the lowest number, graduating 
up to fifteen or twenty, by counting all the bifurcations.

Another specimen possessing prominent angular ribs, united into indefinite bundles 
of three, may also be S. tasmaniensis (Pi. 10, fig. 15). It is possible that this species 
will prove to be only a variety of the much better marked Spirifera Stokesii. Amongst 
extra-Australian species, compare S. musebachanus, E. Roemer,f from Texas, which is 
very closely allied, having the same shape, clustered ribs, and highly decussated 
appearance.

Loc. and Horizon. Stonehumpy Creek, Bowen River (JE. JE del fe l t )  ; Banana 
Creek, near Banana, Dawson River (Tne late James Smith)— Middle or Marine Series 
Bowen River Coal Eield.

Spibifeba Stokesii, Konig, sp., PI. 10, figs. 2-4.
Trigonotreta Stokesii, Konig, leones Foss. Sect., 1825, p. 3, t. 6, f. 70.
Spirifera trapezoidalis, G. B. Sowerby in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 159.
Spirifer Stokesii, Morris in Strzelecki’s Phys. Descrip. N. S. Wales, 1845, p. 283, t. 15, ff. 1, la.

,, Stockesi (sic), Von. Buch, Abhandl. K  Akad. Wissen. Berlin, 1846 [1848], p, 76.
,, Stokesii, D ’Orbigny in Dumont D ’Urville’s Voy. au P61e Sud, G^ologie, Atlas, 1846, t. 9, ff. 12-14.

Sp. Char. Shell subtetragonal to trapezoidal, or deltoid, rough-looking, globose, 
at times sub-alate, but the valves unequally convex, and the front deeply sinuate. 
Yentral valve convex, more so than the dorsal, much produced in front, high in the 
umbonal region; sinus broad and deep, extending well on to the umbo, which is 
prominent and much incurved; area well marked, as long as the valve, w ide; alar 
angles rounded as a rule, occasionally bluntly pointed, on the inner surface of valve *

* Strzelecki’s Phys. Descrip. N. S. Wales, 1845, &c. 
t  Kreidebild. Texas, 1852, p. 88, t. 11, f. 7a-c.
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much grooved and ridged; shelly plates large, strong, and thick; dental plates large, 
extending outwards and downwards; adductor scars comparatively small, much 
elongated; cardinal impressions large, elongate, festoonly ridged. Dorsal valve 
angularly convex, much produced along the middle line of the fold, which is sharp and 
angular; umbo projecting above the area. Ornament of the valves very characteristic, 
the flanks in both bearing four or five rough-looking cost®, each composed of two to five 
subsidiary ribs, the bifurcation taking place at about one-third from the umbones ; the 
fold bears three slightly elevated cost® on each side, and the sinus is similarly divided, 
the whole being crossed by concentric distant, wavy, and strong imbricating lamell® of 
growth.

Obs. The size, form, and coarse ornament are the chief points worthy of notice 
in S. Stokesii. The interspaces between the groups of cost®, sometimes, although rarely, 
carry smaller and subsidiary ribs. The wings are traversed by flattened, close ribs, 
similar to the latter, but they do not project like those on the bodies of the valves. On 
the ventral valve the cost® appear at times to be less split up than those of the dorsal, 
until contiguous to the front margin. Prof. Morris’ s description is very characteristic 
of the species. He says— “ A  rough-looking species in consequence of the paucity and 
size of the lateral ribs, the Central one being still prominent.”

Spirifera Stokesii is probably the largest of the Australian radiate Spirifers, and 
belongs to the same group as Spirifera duplicicosta, Phill.,# of the European Carboni
ferous, and which possesses similar tripartite cost®. The best figure of this species with 
which I am acquainted is D ’Orbigny’s. In this illustration there are three large divided 
ribs on each flank, and the interspaces filled as previously described. The fold has 
three ribs on each side.

Spirifera Keilhavii, Yon Buch, has coarse angular ribs like our species, but the 
form of the shell is quite different.

hoc. and Horizon. Gympie— Gympie Beds ; Banana Creek, near Banana, Dawson 
River— Middle or Marine Series of the Bowen River Coal Eield ; Yatton Gold Field 
(JR. L. Jack) — Gympie B eds; Richards’ Homestead, three miles south-west of Mount 
Britton Township (Messrs. A . L. Morisset and R . H u ll)— Middle or Marine Series 
of the Bowen River Coal Field.

Spieifeba pinguis, J. Sowerby.
Spirifer pinguis, J. Sowerby, Min. Con., 1820, iii., p. 125, t. 271.
Spirfera pinguis,, Davidson, Mon. Brit. Carb. Brach, 1858, Pt. 2,-p. 50, t. 10, f. 1-12.
Spirifer pinguis, var. rotundatus, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 238, t. 14, 

f. 2, 2a.
Obs. Numerous examples of a rather small species occur in the altered rocks 

of the Rockhampton District, none actually perfect, but, as far as preserved, closely 
resembling some of Davidson’s figures of the above species, particularly his figs. 1-3. 
The ribs are rounded, one or two indistinct ones occupying the sinus, whilst the fold is 
plain. Over and above this, the specimens, although imperfect, have that indescribably 
rotund and rotundly-radiate appearance which always accompanies this species. 
Davidson remarks on Spirifera pinguis— “ Very variable in shape, dimensions, relative 
proportions, and degree of convexity,”  and the present shells may well come within this 
category. -

Roc. and Horizon. Rockhampton District f  ( C. W. R e Vis; Colin. De V is)— 
Gympie Beds. *

* See Davidson’ s Mon. Brit. Carb. Brach., 1857, Pt. i, t. 4, f. 4. 
t  See note, p 199.
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Spirifera bicarinata, sp. nov.
PI. 10, figs. 9 and 13; PI. 11, figs. 1 and 3 ; PI. 37, fig. 17.

Sp. Char. Shell small, elongately triangular, very alate, and laterally extended. 
Hinge-line much extended, straight, greater than the general width of shell. W ings 
sharp, flattened, and narrowly triangular, with the alar angles pointed. Ventral valve 
convex, inflated centrally, flattened at the sides. Sinus moderately broad and deep, 
angular, bounded by prominent carina, without ribs. Umbo high, overhanging the hinge
line. Area very fine and narrow. Fold of the dorsal valve plain, and defined by deep 
sulci, corresponding to the carinie of the ventral valve. Surface bears numerous, 
regular, fine costae, usually simple and not often bifurcating, the interspaces bearing 
very delicate microscopic striae, the whole crossed by occasional laminae of growth.

Ohs. The characters of this little shell appear to be very constant, the extended 
hinge-line, plain sulcus bounded by sharp carinae, sharp alar angles, and the divided-off 
fold in the dorsal valve, all render it a conspicuous and well-marked form. I  am unable 
to refer it to any known Australian species, whilst it possesses a considerable distri
bution, and strongly recalls some Devonian forms. • Its nearest ally seems to be 
Spirifera alhapinensis, H. & W .,* from the Waverly Group of North America.

hoc. and Horizon. Corner Creek, Great Star River (R . L. Jack.} ; Gully between 
two peaks on the left bank of the Keelbottom River, north of Old Plum-tree Inn 
(R. L. Jack) — Star Beds; Hawkins’ Gully, Kariboe Creek, Kroombit Diggings, Port 
Curtis ( W. H. Rands) ;  and ? Stony Creek, Stauwell, near Rockhampton (The late 
James Smith)— Gym pie Beds.

Spirifera Strzeleckii, Be Koninch, PI. 10, figs. 5-7.
Spirifera undifera, var. undulata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., pp. 330 and 331, t. 15, 

f. 4, t. 16, f. 3-5.
Spirifer Strzeleckii, De Koninclt, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 235, 1 .13, f. 1, t. 14, f.l.

Ohs. A  full description of this shell will be found in Prof. De Koninck’s Memoir, 
but it may be incidentally mentioned in passing that his figures do not correspond in every 
respect with those of Mr. R. Etheridge, F.R'.S., on which he esl ablished his species, but this 
may perhaps be owing to the usually indifferent state of preservation of the Gympie 
examples. The following observations are quoted from the original Paper:— “ The 
Queensland specimens differ little amongst themselves, all having the well marked mesial 
fold in the ventral valve and eight or ten ribs on either side ; the hinge-line is shorter 
than the width of the shell, and the cardinal angles are rounded. The beak in dorsal valve 
incurved; there are faint tracings of the concentric ridges or folds, but, owing to all the 
specimens being casts, the more delicate markings cannot be -determined.”  (Etheridge.} 
In some points there is a close resemblance between S. Strzeleckii and S. Darwinii.

Loc. and Horizon. Lady Mary Reef, Gympie (The late R. Baintree) ; No. 6 
North Phcenix Mine, Gympie (S. Hester} — Gympie Beds ; ? Richards’ Homestead, three 
miles south-west of Mount Britton Township (R . H ull} — Middle or Marine Series of 
the Bowen River Coal Field.

Genus—S P IR IF E R I2T A , B' Orhigny, 1847.
(Comptes Rendus, xxv., p. 268.)

Spiriferina buodecimcostata, McCoy, PI. 44, fig. 12.
Spirifera duodecimcostata, McCoy, Ann. and Mag. Nat. Hist., 1844, xx., p. 234, t. 17, f. 2 and 3.
Spirifer duodecimcostata, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 234, t. 12, f. 4.

Ohs. The perfectly neat oval form with a well-developed area, simple undivided, 
rounded, and coarse ribs, to the number of six on each flank, a divided fold, and a *

*U. S. Geol. Explor. 40th Parallel, 1877, iv., Pt. 2, p. 255, t. 4, f. 5-8.
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simple plain sulcus, with the vjhole crossed by close flat frill-like imbrications, serve to 
easily distinguish this species. The ribs are divided from one another by their own 
width apart, but the rib, however, mentioned by McCoy as traversing the sulcus does 
not appear to be a constant character, for out of eleven specimens before me only two 
show it. It is a remarkably narrow species, as compared with its width, giving to the 
marginal outline a rotund or roundedly-triangular appearance. By a lucky coincidence 
I  am happy to be able to show that this shell is referable to Spiriferina rather than to 
Spirifera. Both in a specimen from Mount Britton, and in another from a New South 
Wales locality, there is visible the deep central slit left in casts by the median ventral 
septum, which exists in Spiriferina, as well as the vertical shelly plates. In both 
examples, also, the punctate shell-structure so characteristic of this genus is quite 
apparent. The Queensland specimen is by no means perfect, and exhibits only four 
ribs on each flank. It is an internal cast of the ventral valve, and retains the punctate 
structure very distinctly.

Loc. and Horizon. Richards’ Homestead, three miles south-west of Mount 
Britton Township ( A . L. M orisset; Australian Museum Colin.)— Middle or Marine 
Series of the Bowen River Coal Field.

Spiriferina , sp. ind.
Obs. A  small shell occurs in the Star River Series having an entire mesial fold, 

and indications of numerous concentric, close-set, and frill-like lamellae. Seven or eight 
pronounced ribs were seen on each side the fold, and traces of asperities representing 
punctate shell-structure. It is probably a small species of Spiriferina.

Loc. and Horizon. Corner Creek, Great Star River {JR. L. Lack) — Star Beds.

Genus—R E T IC U L A R IA , McCoy, 1844.
(Synop. Carb. Limest. Foss. Ireland, p. 193.)

R f.ticularia lineata, Martin , sp. ?
• Conch. (Anomitcs) lineatus, Martin, Pet. Derb., 1809, t. 36, f. 3.

Reticularia lineata, McCoy, Synop. Carb. Limest. Foss. Ireland, 1844, p. 193, t. 19, f. 15.
Spirifera lineata, Davidson, Mon. Brit. Carb. Brach., 1858, Pt. 2, p. 62.
Reticularia lineata, Davidson, Mon. Brit. Sil. Brach. Suppl., 1882, Pt. 1, p. 81.

,, ,, Waagen, Pal. Ind. (Salt Range Foss.), 1883, Ser. xii., Yol. 1, No. 4, fasc. 2, p. 540, t. 42,
f. 6-8.

Obs. This, the type species of M cCoy’s genus Reticularia, is represented 
in Mr. De Vis’ Collection by a portion of a ventral valve only, but possessing the 
distinctly imbricated laminae and numerous scars of the characteristic double spines. 
In  the face of such features I  cannot do less than refer the fragment to this species. 
A  far better example of the ventral valve comes from the Rockhampton District,* and 
well exhibits the points referred to. They will, at any rate, tend to show the existence 
of this group of the Spiriferidae in the Permo-Carboniferous rocks of Queensland, a fact 
borne out by the species following.

Loc. and Horizon. Rockhampton District* (C. W. D e V is; Colin. De Vis)—  
Gympie Beds.

R eticularia U rei, Fleming, sp.
Spirifer Urei, Fleming, Brit. Animals, 1828, p. 376.
Spirifera Urei, Davidson, Mon. Brit. Carb. Brach., 1858, Pt. 2, p. 58, t. 12, f. 13 and 14.
Reticularia Urei, Davidson, Mon. Brit. Sil. Brach. Suppl., 1882, Pt. i., p. 81.

Obs. Casts are met with in the Star River Beds which are difficult to distinguish 
from those of Spirifera Urei, and more especially the Devonian variety unguiculus,

* See note, p. 199.
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Phillips. In all the specimens the prominent and projecting umbone of the ventral 
valve is deeply channelled by a well-marked mesial sinus, which extends far up on the 
umbone. The latter was tolerably high, but did not overhang the area in any of the 
specimens. The deep sulcation of the ventral valve accords better with the Devonian 
than the Carboniferous variety of Spirifera JJrei, and after a comparison with specimens 
from both formations, this has been found to be a constant and well-marked character.

Loc. and Horizon. Corner Creek, Great Star River (It. L. Jack) — Star Beds.

Genus— M A R T IN I  A, McCoy, 1841;.
Martinia, McCoy, Synop. Carb. Limest. Foss. Ireland, 1844, p. 128.

,, Davidson, Mon. Brit. Carb. Braeh., 1884, v., Pt. 3, p. 373.

Martinia ? productoides, sp. nov., PI. 11, figs. 6-11.
Sp. Char. Shell elongately ovoid, narrow, more or less productiform in outline. 

Ventral valve elongate, narrow, moderately convex and curved, with a faint sinus in the 
umbonal region, more apparent in the young state ; umbo well incurved over the area, 
which is short, wide, and somewhat concave, with a wide, deep, triangular fissure. Dorsal 
valve transversely ovoid, flatter and less arched than the ventral, umbo much less 
incurved, hinge-line longer in comparison to the width of the shell than in the ventral 
valve, area broad and concave, with a wide triangular fissure; fold divided by a groove 
or depression throughout its entire length. Surface of both valves apparently quite 
smooth. Internal cast of the ventral valve with several longitudinal ridges.

Ohs. Although to some extent related to Martinia glabra, the elongated, 
produced, and narrow form, and short hinge-line are obviously so different from those 
characters in that species that I have not hesitated to propose the above name for the 
present shells, especially as the characters are constant throughout a large number of 
individuals. I  believe them to be a very peculiar form of Martinia, possessing less the 
appearance of that genus, and more that of some Producti, or even abnormal, smooth 
Pentameri. The curvature of the shell is in itself peculiar, and when viewed from the 
front of the ventral valve has much the appearance of a Productus, but the presence 
of the well-developed area and fissure at once distinguishes these shells from the genus 
named.

I  am undecided whether to regard the valve described above as the dorsal, as such, 
or as the young condition o f the ventral valve. The occurrence of the two in common, and 
the size and shape of the smaller valves would favour the first view. On the other hand 
the area and fissure are too well developed to be those of a dorsal valve, and tend to 
support the latter opinion.

Loc. and Horizon. Township at Cania Diggings, Burnett; Three Moon Creek, 
three miles above Cania Diggings ( W '. H . Rands) — Gympie Beds. At the Training 
W all Quarries, Rockhampton, and at Stony Creek, Stanwell [Gympie Beds], internal 
casts occur, which I  believe to be those of this species ( The late James Smith).

Genus— M A R T IN IO P S IS , Waagen, 1883.
(Pal. Indica (Salt Range Foss.), Ser. xiii., Vol. i., Pt. 4, fas. 2, p. 524.)

Ohs. Prof. J. D. Dana was the first who referred# Spirifer subradiatus, 
G. B. Sowerby, to the characteristic European species, Spirifera glabra, Martin, a 
reference afterwards more fully carried out by Prof. De Koninck.f On the strength *

* Geology Wilkes’ U. S. Explor. Exped., Vol. x., p. 683. 
+ Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 227.
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of the united opinion of these distinguished Palaeontologists, I  so placed this species in 
my “ Catalogue of Australian Fossils.”  A  subsequent examination of good internal 
casts, however, of Morris’s species, shook my belief in the advisability of this step, a 
belief still further strengthened on reading Dr. Waagen’s description of his genus 
Martiniopsis.

I f  Spirifer subradiatus, which is, without doubt, one of the most characteristic 
shells of portions of our Permo-Carboniferous deposits, is rightly placed by Messrs. 
Dana and De Koninck, it naturally falls into Martinia, McCoy, a genus now universally 
adopted for shells after the type of Spirifera glabra, Martin.

Poliowing Waagen, Martinia and his Martiniopsis are thus distinguished :—

Genus.
i

Area in d. 
valve.

i

Dental plates 
in v. valve.

Septal plates 
in d. valve.

Area in v. 
valve. Shell Structure.

Martinia absent absent large moderately punctate.
Martiniopsis ... present present present small punctate-fibrous.

“  By the smoothness of the shell, and the general appearance, the forms belonging 
to this genus,”  says Waagen, when describing Martiniopsis, “ appear to be very closely 
related to Martinia, and I was for a long time inclined to place these shells in that 
genus; but, after a careful study of typical specimens o f Martinia glabra from Vise, 
which I  owe to the kindness o f Mons. De Koninck, I  found that these shells were 
devoid of dental, as well as of septal plates, and were therefore distinct generically 
from the Indian fossils ” — i.e., Martiniopsis.

Presuming on the accuracy of Waagen’ s discovery in the structure of Martinia 
glabra, it necessarily follows that we have two outwardly similar types of the non
costate Spirifers, possessing a widely different internal structure —  Martinia and 
Martiniopsis.

Referring to Australian members of this family exhibiting this outward appear
ance, Waagen says— “ In Australia the genus”  ( Martiniopsis)  “ appears to have attained 
a somewhat more extensive development. It seems at least probable that species like 
Spir. Darwinii, Spir. oviformis, and the large form figured by Mons. De Koninck under 
the name of Spir. glaber, belong to the present genus.”

W ith the view of following out this suggestion, I  have assembled a large number 
of internal casts of Spirifera subradiata, Morris, both from New South Wales and 
Queensland localities, and also Spirifera Darwinii, Morris {non De Koninck), and I find 
them to possess the leading characters of Martiniopsis, as laid down by Waagen, in all 
but one trivial feature. Taking Spirifera subradiata as the type, by reproducing from 
internal casts the aspect of the shelly plates in some yielding and suitable material, it 
will be found that very strong dental plates exist in the ventral valve. In casts these 
produce the deep depressions on each side the umbonal projection, and terminating, 
under the hinge-line, in the thick teeth. In the dorsal valve similar septal, or crural 
plates produce like slits or depressions, and terminate under the hinge-line in sockets 
for the reception of the above teeth. It further becomes apparent, from a study of these 
internal casts, that the dorsal valve possessed a small area.

The presence of these shelly plates will at once remove Spirifera subradiata from 
the genus Martinia to Martiniopsis, under the name of Martiniopsis subradiata, Morris, 
sp., and it will cease to be a synonym of Martinia glabra, Martin, sp. The internal 
structure of this species was not lost sight of, to some extent, by De Koninck, but he 
failed to appreciate its importance.
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According to Waagen the shell structure of both Martinia and Martiniopsis is 
punctate. In M. subradiata some of the shelly layers are certainly punctate, others 
equally fibrous. This is shown on one of Mr. De Vis’ specimens, and I  have seen a 
similar appearance on New South Wales examples. I  should be inclined to regard it as 
punctate-fibrous; some portions of the shell are undoubtedly fibrous, this structure 
having been first noticed by Dana,* * whilst the punctate condition was equally elicited 
by De Koninck.

It must be distinctly understood that in thus adopting Martiniopsis, as separated 
from Martinia, I  have relied solely on Waagen’s description of the structure of the 
latter. I  very much wished to obtain specimens of Martinia glabra, to examine the 
internal structure for myself, but circumstances have prevented this. However, the 
general accuracy of Dr. Waagen’s observations emboldens me to place our Australian 
form provisionally in his genus, leaving to others who may have a plenitude of Martinia 
glabra to settle this question finally.

Types. Martiniopsis inflat a, Waagen (Indian) ; Martiniopsis subradiata, Morris, 
sp. (Australian).

M artiniopsis subradiata, O. B . Sowerby, sp., PI. 11, fig. 14.
Spirifera subradiata, G. B. Sowerby, Darwin’s Geol. Obs. Vole. Islands, 1844, p. 159.
Spirifer subradiatus, Morris, Strzelecki’s Pbys. Descrip. N. S. Wales, &c., 1845, p. 281,1 .15, f. 5 ,1.16, f. 1-4.

,, glaber, Dana (non Martin), Geology Wilkes’ U. S. Explor. Exped., 1849, Yol. x., p. 683, Atlas, 
t. 1, f. 6.

„  ,, De Koninck (non Martin), Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 227 (excl. syn.), t.
11, f. 8 and 9, t. 12, f. la-c.

,, Darunni, De Koninck (non Morris), Ibid., p. 230 (excl. syn.), t. 10, f. lla-6, t. 11, f. 10-10a, t. 16, 
f. 1.

Spirifera glabra, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 280.
Sp. Char. Shell variable in shape and proportions, but usually transversely oval, 

at times becoming very transverse, and both valves much compressed; or short and 
oval, with the valves almost equally convex. Hinge-line less than the width of the shell, 
with the alar angles always rounded. Area of the ventral valve wide and irregular, but 
in the dorsal valve, narrow, and much longer. Ventral umbo either depressed and 
channelled, or to some extent elevated, and to all intents and purposes entire, usually 
overhanging the area. Sinus wide and plain, bounded by prominent obtuse fo ld s ; 
dorsal fold high and undivided, or broad, flattened, and divided by a median depression, 
and often bounded laterally by a groove on each side. Front margin in very convex 
forms much sinuated, but in compressed examples more in one plane. Teeth of the 
ventral valve large and thick; dental plates strong and long; cardinal muscular 
impressions long and oval, striated longitudinally and divided medianly by a double 
septum; ovarian impressions largely developed on the flanks. In the dorsal valve the 
septal plates are very long, frequently reaching half across the valve ; adductor impres
sions elongately lingual, separated by a septum. Spiral arms highly developed, and 
nearly filling the interior of the shell. Cardinal process thick and large. The surface 
of the valves is smooth, with the exception of wide concentric laminae of growth, but one 
or more obtuse radiating folds (as many as four) are sometimes present, according to 
tbe variety. On the surface of the cast, numerous indistinct, or half-effaced radiating, 
close ridges are faintly visible both on the flanks and dorsal fold, and in the sinus. Shell 
structure punctate and fibrous.

Obs. Since Dana first referred Spirifera subradiata, G-. B. Sowerby, to Martin’ s 
S. glabra, it has been customary to unite with it a number of shells, all more or less
-------------------------------------------------------------- --------•--------------------------------------------------- -----

* Geology Wilkes’ U. S. Explor. Exped., loc. cit., p. 683.
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resembling one another, but still differing to some extent in shape, and the exterior 
markings of the test. No doubt great resemblance exists externally between S. glabra 
and Martiniopsis subradiata, but, if Dr. Waagen’s observations are to carry any weight, 
the likeness ceases here. I  now purpose selecting a form to serve as the type of M. 
subradiata, and to consider the other conditions as well marked and recognisable varieties.

The true M. subradiata, as represented by Morris’s figures, given in Count de 
Strzelecki’s W ork,* is an elliptical, rather transverse, sub-compressed, comparatively 
smooth shell, possessing a wide shallow sinus, a low broad fold divided by a median 
ill-defined groove, and bounded on each side by a similar furrow, a high prominent 
ventral umbo, aud long shoulders on either side. The flanks are either gently convex 
or flattened, with, now and then, undefined radiating costae, crossed by distant concen
tric laminae of growth.

This species at times attains a considerable size, one specimen having come under 
my notice quite three and a-half inches in transverse diameter. Internal casts of the 
species proper usually display the slits left by the dental plates and processes o f the 
ventral and the septal plates of the dorsal valve, the latter extending into the body o f 
the shell for fully one-third of its depth. Such examples are met with in the Rock- 
hampton District, especially at Banana Creek.

The structure of the test, to include this shell in Martiniopsis, should be punctate, 
and it is so described by De Koninck, who says— “ Le tet est assez mince et perfore,”  
the perforations being arranged in quincunx. In one of our Queensland specimens, 
preserved in limestone, a delicate pittiug is observable on both flanks. The other portions 
are covered with a very fine striatiou or ribbing, visible to the naked eye. Wherever 
the surface is abraded this striatioii has the appearance of longitudinal tubes running 
through the substance of the test; but on those portions merely smoothed over by the 
denuding agent, these tubes appear as darker lines traversing the lighter coloured 
limestone of which the shell is composed.

The following may be taken as characteristic figures of M. subradiata:—
Morris in Strzelecki, loc. cit.y t. 16, f. 1-4.
De Koninck, loc. cit.y t. 12, f. 1.
Tab. liost., PL 11, fig. 14.

The varieties of this species known to me are, v iz .:—
1. Yar. Morrisii (mihi). See post.
2. ,, transversa (mihi), De Koninck’s Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 12, f. 16.
3. ,, Konincki (mihi), De Koninck’s Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 10, f. 11 a and 6,

t. 11, f. 10 and 10a, t. 16, f. 1 (=Spirifera Darwinii, De Kon., non Morris).
In addition to these varieties, the two last o f which I  have not seen from •

Queensland, there is another form represented in PI. 40, fig. 3. A t first sight this would
seem to be a variety of M cCoy’s Spirifera oviformis,\ but it may be only a condition of 
M. subradiata on which a good deal of oblique lateral pressure has been exerted, and 
the ventral sulcus much pressed together.

Martiniopsis subradiata is quite distinct from both the Indian species, and its 
relation to M . Darwinii will be touched on under the description of the latter species.

Loc. and Horizon. Stonehumpy Creek, Bowen River (i2. L. Jack)-, Banana 
Creek, near Banana, Dawson River (H . Mackay, Colin. De Vis; and the late James 
Smith)-, Richards’ Homestead, three miles south-west of Mount Britton Township 
(R . H ull) — Middle or Marine Series of the Bowen River Coal Field; Gympie ( G. Sweet ; 
Colin. Sweet, Melbourne)— G-ympie Beds. The longitudinally elongated variety is from 
Banana Creek (R . M ackay; Colin. De Vis).

* PI. xvi, fig. 1.
t  Ann. and Mag. Nat. Hist., 1847, xx., p. 234, t. 13, f. 5 and 6.
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M artiniopsis ? sttbradiata, var. M orrisii, var. nov., PI. 11, figs. 12 and 13. ?
Spirifer subradiatus, Morris in Strzelocki’s Phys. Descrip. N. S. Wales, &c., 1845, t. 15, f. 5 (non t 15, 

f. 5 a and d, t. 16, f. 1-4.
Spirifera glabra, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 12, f. 1, la, t. 11, f. 8 (non 

t. 12, f. 16, lc).
Var. Char. Shell round-oval, convex, width and height approximately equal, or 

but very slightly different, hinge-line much shorter than the width of the shell; ventral 
area well developed, ventral umbo usually somewhat depressed and channelled, but not 
greatly incurved; dorsal fold high, broad, and undivided ; sinus very broad and deep, 
continuous with the channelling of the umbo, and limited on each side by a prominent 
obtusely rounded fo ld ; surface quite plain with the exception of growth laminae.

Obs. I  propose to distinguish by the above varietal name those forms of 
M. subradiata in which the longitudinal measurement is at least equal to the transverse, 
and at times exceeds it, giving rise to an oval outline. Such a variety is represented 
by the figure of Morris above quoted. This shape is accompanied by a very pronounced 
fold and sinus, the former being limited laterally by a depression and corresponding 
fold on each side, and the latter by bounding obtuse ridges, or folds. The true 
M. subradiata is much wider than high, as expressed by Mr. G. B. Sowerby,* who says, 
“  The breadth of this shell is rather greater than its length.”

A very closely allied shell, so far as external, appearance goes, is Spirifera 
hombronianu$,f D ’Orb., in which the umbo is grooved, even quite to the apex of 
the beak.

A t times this variety assumes one or two other rib-like folds in addition to 
those bounding the fold and sinus. I  have seen one example with three ribs on each 
flank, and three others with two. An additional one is visible in Morris’s figure.

Loc. and Horizon. Spring Creek, Cania, Burnett (W . H . Bands) — Gympie
Beds.

M artiniopsis D arw inii, Morris, sp.
PI. 9, figs. 13 and 14; PI. 39, figs. 5-7.

Spirifer Darwinii, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, 1845, p. 279 (non De Koninck).
,, subradiatus, Morris, loc. cit., t. 15, f. 5a (fig. ccect exclusis—non G. B. Sowerby).
„  Darwinii, Dana, Geology Wilkes’ U. S. Explor, Exped., 1849, Yol. x., p. 684, Atlas, t. 1, f. 7.
„  Danoinii, Etheridge fil., Proc. R. Phys. Soc. Edinb. 1880, v., p. 281, t. 7, ff. 7-10, t. 8, f. 11.

Sp. Char. Transversely ovoid, very convex, gibbous and deep, with the valves 
equally convex; hinge-line very short, much less than the width of the shell; alar 
angles regularly rounded; alar expansion, or lateral portions of the shell, short, 
rounded, and attenuating but little outwards ; front margin deeply sinuated. Yentral 
valve convex, depressed from above in the umbonal region, with a very deep, broad, and 
pronounced sinus, plain and without subdivisions of any kind; cardinal process 
depressed, not high, quite horizontal; umbo but little incurved; area short and broad. 
Dorsal valve very convex in the middle line, quite “  pigeon-breasted,”  with a high, much 
pinched up, and very straight-sided fold, horizontal in the umbonal region, projecting 
to the front sometimes far beyond the lateral front edges of the valves, and subdivided 
in casts for about half its length by a narrow slit, indicating the presence of a thin 
septum ; area small. The dental processes, and their extensions in the ventral valve, 
are very thick, almost completely surrounding the muscular impressions; the latter 
deeply excavated, and lingual in outline, convex medianly. The septal processes of 
the dorsal valve are very thick and short; combined muscular impressions almost

* Darwin’s Geol. Obs. Vole. Islands, 1844, p. 159. 
t  Dumont D ’Urville’s Yoy. au Pdle Sud, Geol. Atlas, t. 6, ff. 15-18.
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confined to the ridge, or the fold. Surface of the valves plain, but the fold and sinus 
are sometimes followed by one, two, three, or even four sharp, well-separated, radiating 
costae on each side, at times well marked, at others very faint and indistinct; the inter
spaces between these costae are always much wider than the latter, whilst on the dorsal 
valve the fold is followed by a deep valley on each side.

Obs. In this species, as in the former, I  have had the advantage of studying both 
good internal casts and examples with the test preserved. I f  Spirifera subradiata, 
G. B. Sby., is correctly placed in Martiniopsis, the present species will also fall into that 
genus, as their internal structure is on the same general plan. The chief points of 
interest in M. Darwinii are the very convex, deep, and equal valves, large fold, and 
highly pinched-up sinus ; but above all the strange horizontal truncature of the umbonal 
regions of both valves, giving to the shell a square-topped or “ pigeon-breasted”  
appearance, the truncated cardinal process and the fold of the dorsal valve forming, by 
their imaginary union, almost a right angle. It is this feature, with the marked 
convexity of the valves, which serves to distinguish M. Darwinii from M. subradiata.

I  am quite in accord with Prof. De Koninck in referring one of the shells 
figured by Professor Morris as Spirifera subradiata, Gr. B. Sowerby, to the present 
species, after comparison with Morris’ s type.* In justice to Prof. Morris, it must be 
borne in mind that he himself hinted at this union. Beyond this, however, I  cannot go 
with this much-lamented and distinguished Palaeontologist in his interpretation of 
Spirifera Darwinii. To me all his figures of this species represent but a variety of 
Martiniopsis subradiata, to which on a previous page I  have ventured to apply the 
varietal name of KonineJci. Morris but very briefly described his S. Darwinii, and did 
not ostensibly figure it. In the description, my former Master refers to the equally 
convex valves, and says— “ It  is a very neat shell, and presents some resemblance to one 
of the varieties of S. subradiatus (PI. xv., fig. 5a).”  This so-called variety I take to be 
the veritable S. Darwinii of Morris, because the shell in question does not correspond 
at all with M. subradiata, but possesses peculiar features of its own. An examination 
of the figure quoted will show how widely it differs from any illustrations of the last- 
named species, whether those of Morris or De K oninck; and no better term could have 
been employed in its description than that of “ neat.”  Compare the elegantly alate 
appearance of the sides possessed by “  PI. xv., fig. 5 wi th the gradually compressed 
and elongated ends of the figures given by Morris of the Spirifera subradiata.

The muscular scars in the ventral valve are lingual, and in casts very prominent, 
the surface more or less hollowed or concave. In the dorsal valve the impressions are 
almost confined to the apex of the fold, and are separated by a septum.

A  good deal of variation occurs in the radiating costae o f the exterior. In some 
individuals there is a single and indistinct rib, in others one well marked .and another 
faint, or they become more numerous as described above.

The internal processes project much less into the interior of the shell than do 
those of M. subradiata, and, although quite as large, produce shallower impressions in casts.

A t Tatton, there appears to be a variety of this species differing from the species 
proper in having the ribs closer, rounded, and rather curved, but this is accompanied 
by the peculiarities of the cardinal process mentioned above.

Loc. and Horizons. Coral Creek, Bowen Biver, below Sonoma Road- 
crossing (JR. L. Jack) ; Parrot Creek, Bowen River, four and a-quarter miles up (JR. L . 
Jack) ; Richards’ Homestead, three miles south-west of Mount Britton Township, 
(A . L. Morisset)— Middle or Marine Series of the Bowen River Coal Field; Tatton 
Gold Field (R . L. Jack)— Gympie Beds.

Q
* Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845,1 .15, f. 5a.
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Family— N U CLEOSPIRIDiE.

Genus— B K T Z IA , King, 1850.
(Mon. Permian Foss. England, p. 137.)

R etzia radialis, Phillips, sp., PI. 11, figs. 24 and 25.
Tercbratida radialis, Phillips, 111. Geol. Yorksh., 1830, Pt. 2, p. 223, t. 12, f. 40 and 41.
Retzia radialis, Davidson, Mon. Brit. Oarb. Brach., 1800, Pt. 3, p. 87, t. 17, f. 19-21.

Ohs. Numerous examples of a small Brachiopod, always in the form of casts, 
with a highly punctate structure, and radiating ribs, are to be met with in the Star 
Beds, usually compressed almost flat, and sometimes obliquely distorted. The radiating 
costae appear to be about fourteen or fifteen in number, angular, sharp, and prominent, 
which, with the valleys between, are densely sprinkled with rugosities representing the 
very fine punctations of the shell.

The ribs ornamenting the valves are much too numerous for the Devonian Betzia 
ferita, Yon Buch, and still more so for the Carboniferous B. ulotrix, De Koninck, in 
which there are only from seven to nine, and very prominent, giving a much bolder 
appearance than that possessed by the Corner Creek shell. It is with Retzia radialis, 
Phillips, that the greatest resemblance exists, both in size, number of the costae (eleven 
to twenty-three), and probably also in shape. So far as I am aware, only one species 
of Betzia has hitherto been described from Australian rocks, and that a Silurian species, 
viz., B . Salieri, Davidson, by Prof. De Koninck. The occurrence of another species in 
North Australia is therefore an interesting fact.

Loc. and Horizon. Corner Creek, Great Star River (B . L. Jack)— Star Beds.

R etzia P lilymerensis, sp. nov., PI. 11, figs. 20-22.
Sp. Char. Shell elongately deltoid, attenuated or narrow towards the beaks, and 

expanded towards the fron t; valves equally convex at a point drawn through them 
immediately below the beak of the dorsal valve, thence rapidly decreasing towards the 
front margin, which is very wedge-like; umbo of the ventral valve moderately large 
(its apex broken), and probably overhanging that of the dorsal valve but little ; surface 
of both valves covered with close, equal, simple and rounded costae, [shell structure 
punctate ?].

Ohs. The reference of this shell to Betzia is provisional only, the nature of the 
interior being quite unknown. It possesses much the outward appearance of a Betzia, 
but repeated and close examination has quite failed to detect perforation of the shelly 
matter with any degree of certainty.

In form, B. ? lilymerensis is very like some of the genera figured by Dr. W . 
Waagen from the Productus Limestone of the Salt Range, Hindostan, such, for instance, 
as Hemiptychina, Waagen,* and Dielasmina and Notothyris, W aagen,f but without 
possessing the forward plicae or ribs of these genera. Could I  have satisfactorily shown 
the presence of a punctate shell structure in the present species, it might very justifiably 
have been referred to Dielasmina, as the three septal plates visible on the umbonal 
surface of the dorsal valve, in both shells, closely correspond. Although the Australian 
shell is not coarsely plicate, it bears a large number of smaller costae, which certainly do 
become larger and coarser towards the front margin, after the manner of Waagen’s 
genus.

* Pal. Indica (Salt Range Fossils), 1882, Ser. xiii., Yol. i., No. 4, fasc. 1, p. 361, 
t  Ibid,, p. 359, .
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In external appearance, our shell equally resembles the genus Acambona, C. A. 
White,* but here again a want of knowledge of its internal characters, and the apparent 
absence of a punctate test, preclude any definite reference.

The only Australian fossil having any resemblance to B. ? lilymerensis is Atrypa 
plicatella, De Koninck,f from the so-called Lower Devonian of New South Wales, 
which has a similar sculpture, but is very much less deltoid and attenuated towards the 
umbones.

Loc. and Horizon. Blenavon, Lilymere, near Rockhampton (The late James 
Smith) — G-ympie Beds.

Family— ATHYRIDAS.

Genus— A T H Y B IS , McCoy, 1844.
(Synop. Carb. Limest. Foss. Ireland, p. 146.)

A thyris R oysii, Leveille, sp., PI. 11, fig. 15.
Spirifer Roysii, Leveille, Mem. Soc. Geol. France, 1835, ii., p. 39, t. 2, f. 18-20.
Athyris Roysii, Davidson, Mon. Brit. Carb. Brach., 1858, Pt. 2, p. 84, t. 18, f. 1-11 (for synonymy).

Ohs. Two crushed examples, not to be distinguished from this widely distributed 
shell, were obtained by the late Mr. James Smith, with the characteristic spines 
exposed as a frill around the margin of the valves, each separate from its neighbour, a 
character which at once separates A. Boysii from the allied A. planosulcata. The shell 
figured by Prof. De Koninck X under the latter name does not, as portrayed, exhibit, to 
my mind, the slightest resemblance to the species in question. The difficulty of 
correct identification is further increased by the careless manner in which the references 
in the text are made to the figures on the plates, a fault which more or less pervades 
the whole work. Through this, it is at times difficult to understand to which figure the 
Professor is referring in his descriptions.

In the Cawarral Serpentine Mr. Smith found the impression of a Brachiopod, 
which is either a perforate Spirifera of the group Beticularia, or an Athyris, probably 
the latter.

Loc. and Horizon. Stony Creek, Stan well, near Rockhampton (The late James 
Smith)— Gympie Beds.

A thyris ambigua, J. de C. Sowerby, sp.
Spirifer ambiguus, J. de C. Sowerby, Min. Con., 1822, iv., p. 105, t. 376.
Athyris ambigua, Davidson, Mon. Brit. Carb. Brach., 1858, Pt. 2, p. 77, t. 15, f. 16-22 (for synonymy)

Obs. A crushed, but at the same time readily recognisable specimen of this 
equally characteristic shell has been found by Mr. W. H. Rands. Although only a cast 
the sulcus of the ventral valve is still traceable, and there are indistinct remains o f 
concentric ornamental lines of growth.

Loc. and Horizon. Hawkins’ Gully, Kariboe Creek, Kroombit Diggings, Port 
Curtis (W . H . Bands)— Gympie Beds.

A thyris R andsi, sp. nov., PI. 11, figs. 16-18.
Sp. Char. Shell obovoid, gibbous, ball-like; valves almost equally convex; ventral 

valve very convex, the umbo but little elevated; sinus imperfectly visible on the body 
of the valve, but broad towards the front. Dorsal valve convex and gibbous, especially

* Proc. Boston Soc. Nat. Hist., 1862, ix., p. 27 (fide De Koninck, Faune Calc. Carb. Belgique, 1887, 
Pt. 6, p. 96).

fFoss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 3, f. 4 and 4a.
J Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 9, f. 6.
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about tbe umbonal region, with a prominent and elevated, but rounded fold, rendering 
the shell more or less trilobed. Front margin sinuated, much elevated medianly and 
depressed laterally. Foramen small, and contiguous to the dorsal valve. Surface very 
plainly concentrically lined, and rather strongly radiately striated (P spine bases).

Obs. This species appears to be nearly related to Athyris subtilita, Hall,* which 
is described as possessing “  faint, often almost imperceptible, radiating striae.”  In the 
present species the striae, if they be so, and -not spine bases, are much too coarse to 
come within this definition. It certainly agrees better with the American shell than it 
does with the form described by Dr. Abich as Athyris ( Spirigera) protea, var. subtilita, 
Hall, from the Carboniferous rocks of Armenia, f  Athyris globular is, Phill., is another 
shell with which the present may be compared in a general way.

Loc. and Horizon. Hawkins’ Gully, Kariboe Creek, Kroombit Diggings, Port 
Curtis (W . H . Bands) — Gympie Beds.

Family— E H Y N  CH ON ELLID iE.

Genus— B H Y N C H O N E L L A , Fischer, 1809.
(Notice Foss. Gouv. Moscow, p. 35.)

R hynchonella pleurodon, Phillips, sp., PI. 11, fig. 23.
Terebratula pleurodon, Phill., 111. Geol. Yorksh., 1836, Pt. 2, p. 222, t. 12, f. 25-30 (non 16).
Rhynchonclla pleurodon, Davidson, Mon. Brit. Carb. Brach., 1860, Pt. 3, pp. 101 and 246, t. 23, f. 1-15,

16-22 ?.
„  ,, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 219, t. 9, f. 4-4e.

Obs. A  number of decorticated impressions, resembling Bhynchonella pleurodon, 
occur on the surfaces of blocks from Stanwell, associated with Chonetes, Productus, and 
other shells. It is the variety with three or four ribs in the sulcus, and the fold much 
produced forward. In the dorsal valve the flanks each carry four ribs.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton ( The late 
James Smith) — Gympie Beds ; Gully rising in clifE between two peaks of a mountain, on 
left bank of Keelbottom River, north of Old Plum-tree Inn (B . L. Jack) — Star Beds.

R hynchonella, sp. ind.
Obs. A  single small shell, ovately trigonal in shape, with a small sharp beak, 

small convexity of valves, and the dorsal valve bearing twelve angular ribs, simple and 
without imbricating striae. It is not unlike a Betzia, but the shell substance is 
impunctate. It might pass for a small variety of Bhynchonella pleurodon, but the 
dorsal valve is rather too flattened in the middle line.

Loc. and Horizon. Township, Cania Diggings, Burnett (W . H . Bands) —  
Gympie Beds.

Family— ORTHIDA2.

Genus— O B TH IS, Halman, 1828.
(Kongl. Yet. Acad. Handlingar, 1827 [1828], p. 96.)

O k t h is  r e s u p i n a t a , Martin, sp., PI. 11, figs. 26 and 28.
Orthis resupinata (Martin), Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 130, t. 29, f. 1-6, t. 0, f. 1-5.

Obs. Internal casts of this cosmopolitan species, in a good state of preservation, 
are to be found in the Star River Beds, of all sizes up to one and a-half inches in 
breadth. They resemble the small forms figured by Mr. Davidson from Millicent,* in

* Stanbury’s Exped. Valley Gt. Salt Lake of Utah, 1852, App. E, p. 409. 
+ Geol. Forschungen in den Kaukasischen Landern, 1878, t. 8, f. 10-12.
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Ireland, even to the broad sulcus in the front part o f the ventral valve. A  few of the 
specimens are rounder and deeper, and approach the figure given by the same Author of 
examples from Yorkshire.f A few external impressions have also been obtained, in 
some of which I  believe it is possible to trace the characteristic spines. The largest 
specimens, however, both external impressions and internal casts, have been collected by 
the late Mr. James Smith, at Stanwell.

Prof. L. G-. De Koninck united Orthis australis, McCoy, with this species, and in 
this I followed him in the “  Catalogue of Australian Fossils.”  But on looking into the 
matter again it seems to me that a good deal may be said for the separate retention of 
the latter as a species. By its general outline and form, 0. australis appears to be a 
much nearer ally of Orthis Michelini.

Loc. and Horizon. Corner Creek, Great Star River (R . L. Jack and P . W. 
Pears) — Star Beds ; Stony Creek, Stanwell, near Rockhampton ( The late James Smith) ; 
Gracemere Ridges, Stanwell, near Rockhampton (A . F. Wood) ? ; Athelstane Range} 
Rockhampton ( The late James Smith) ; Hawkins’ Gully, Kariboe Creek, Kroombit 
Diggings, Port Curtis (W . U . Rands)— Gympie Beds.

Obthis austbalis, McCoy, PI. II , figs. 27 and 29.
Orthis australis, McCoy, Ann. and Ma». Nat. Hist., 1847, xx., p. 234, t. 13, f. 4 and 4a.

Ohs. Internal casts and external impressions have been collected in the 
Rockhampton District both by Mr. C. W . De Vis and the late Mr. James Smith. Some of 
these closely resembled Orthis Michelini, Leveille,| but differed from this well-known 
European species in possessing porportionately longer, narrower, and more reniform 
cardinal muscular impressions. In addition to this, the adductor impressions were also 
much smaller. I  think there can be little doubt, however, that O. australis, McCoy, is 
the representative of the other species in Australian rocks. The adductor impressions 
are simple, as in Orthis resupinata, but more heart-shaped, and not double as in
0. Michelini, but beyond this the only other points of difference are those stated above. 
The pedicle scar is strong and well marked (PI. 11, fig. 29), but the ovarian impressions 
are not apparent; and, lastly, the dental plates are certainly longer for the size o f the 
shell than in O. Michelini.

Loc. and Horizon. Stony Creek, Stanwell ( The late James Smith)— Rockhampton 
D istrict; § ( C. W. T)e Vis ;  Colin. De V is)— Gympie Beds.

Family— STROPHOMENID2E.

Genus— STR O P H O M F N A  (.Rafinesque, 1820), Blainville, 1824.
(Diet. Sci. Nat., xxxii., p. 302.)

Stkophomena bhomboidalis, var. analoga, Phillips.
PI. 12, figs. 8 and 9 ; PI. 40, fig. 6.

Producta analoga, Phillips, 111. Geol. Yorksh., 1836, Pt. 2, p. 215, t. 7, f. 10.
Strophomena rhomboidalis, var. analoga, Davidson, Mon. Brit Carb. Brach., 1860, Pt. 3, p. 119, t. 28, f. 1-13

(for general synonymy).
,, ,, ,, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., pp. 331 and 333

t. 15, f. 3 and 5 ?, t. 16, f. 7, t. 18, f. 1.
,, ,, ,, Etheridge fil., Cat. Australian Fossils, 1878, p. 60.

Ohs. This shell occurs in the Silurian, Devonian, and Carboniferous rocks over 
large areas of the globe, and abundantly in the Permo-Carboniferous Series of the * * * §

* Mon. Brit. Carb. Brach., 1861, Pt. iv., t. 30, f. 1.
+ Ibid., t. 30, f. 3.
J Mem. Soc. Geol. France, 1835, ii., p. 39.
§ See note, p. 199.
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G-ympie gold-bearing beds. The latter differs in no respect from tbe welkknotvn forms 
described by Wahlenberg, Sowerby, Phillips, De Roninck, and Etheridge.

The later collections of my Colleague contain a few examples of this variety 
exhibiting its character in a more satisfactory manner than those obtained by the late 
Mr. Daintree, as, for instance, one specimen in which the vertical smooth front of the 
shell is visible. A  single individual was likewise obtained from the Great Star Beds— a 
small dorsal valve exhibiting the characteristic transversely corrugated surface. Some 
very interesting examples of this protean species are in the Queensland Museum, both 
internal casts and examples retaining a large proportion of shelly matter, with the 
corrugations on the visceral surface, general fine striae, and bold vertical front fully 
preserved. One cast of the interior exhibits, not only the muscular impressions, but 
also the vascular svstem.

Loc. and Horizon. Lady Mary Reef, G-ympie ( The late R. Daintree) ;  Gympie 
(JR. L. Jack) ; Rockhampton D istrict# (O. W. D e Vis ; Colin. De V is)— Gympie Beds; 
Corner Creek, Great Star River (R . L. Jack) — Star Beds.

Genus— D E R B Y IA , Waagen, 1884.
(Pal. Indica. (Salt Range Fossils), Ser. xiii., Vol. iv., fas. 3, p. 591.)

D ebbyia s e n i l is , Phillips, sp., PI. 12, figs. 1-6.
Spirifer senilis, Phill., 111. Geol. Yorksh., 1836, ii., p. 216, t. 9, f. 5.
&'treptorhynchus crenistria, var. senilis, Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, t. 27, f. 2-7.
Leptcena senilis, McCoy, Brit. Pal. Foss., 1853, fas. 3, p. 45a.
Orthotetes crenistria, var. senilis, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 282, t. 8, 

f. 12-15.
Derbyia senilis, Waagen, loc. cit., p. 593.

Obs. Accepting Dr. W . Waagen’s separation of the genera Streptorhynchus 
and Orthotetes, and the redistribution of species between them and his new genus 
Derbyia, it is at once apparent that the Australian shell I  have described as O. 
crenistria, var. senilis, will fall into the last-named, and regain its specific position as 
originally described by Phillips. It appears to me to have a much greater affinity 
with the British shells than with any of those described from the Carboniferous Beds o f 
the Indian Salt Range Series by Dr. Waagen.

The Queensland specimens have, in common with British examples, the semi-conic 
ventral valve, with step-like interruptions “  produced by two or three very large and 
irregular concentric undulations,”  the elevated, but not incurved beak, and the wide 
area with its convex deltidium. Similarly, the dorsal valve exhibits the straight hinge
line, evenly convex surface, and much less marked undulations. The striation of the 
valve likewise appears to be identical, and there are also the same concentric laminations 
of the area and deltidium as seen in some British examples. Dr. Waagen, in defining 
Derbyia. says nothing about the punctate nature of the shell, but in the present 
examples the shelly matter is decidedly and distinctly punctate, and when the surface 
is at all worn the punctae are everywhere visible, and more especially on the area. I  
believe the punctate structure of the shell in Orthotetes and Streptorhynchus has not 
been generally recognised, for in the generic descriptions given by all the best authors 
the shell is said to be impunctate. However, that most accurate observer, Professor W . 
King, has not omitted to notice this peculiarity in the Permian species Streptorhynchus 
pelargonatus, Schlotheim.f Mr. Davidson has also seen the same structure in some 
British Orthotetes. *

* See note, p. 199.
t  Mon. Permian Foss. England, 1858, p. 109.



247

The punctae on the exterior of the shells appear as small rugosities scattered at 
random over the surface of the ribs or stria), and intervening valleys, ornamenting these 
shells, but when worn to any extent their perforate character at once becomes apparent. 
They are, in particular, very numerous on the area and deltidium.

The cardinal process is developed in a high degree in this species. It extends, 
not only partially under the pseudo-deltidium of the ventral valve, as described by Mr. 
Davidson * in Orthotetes crenistria, but completely under it for some distance. In the 
present specimens it is a long, rather shoe-horn shaped, testaceous projection, extending 
either at right angles, or nearly so, from the umbonal centre of the hinge-line. In one or 
two cases it is quite at right angles, in others it is inclined upwards. In ordinary forms 
of Orthotetes crenistria the cardinal process is bidentate at the outer end, but in the 
present case the terminal expanded bidentation is flanked by a lateral projection on 
each side and always more or less perceptible, but at times much more marked than at 
others, and when so considerably increasing the width of the process.

These prominent examples of Orthotetes senilis to some extent resemble the 
variety robusta, Hall, figured by Dr. Davidson from Indian Carboniferous rocks,f only, 
in the latter, the ventral valve appears wider across the hinge ; the umbo, however, 
projects upwards and backwards, as in the Queensland examples.

Loc. and Horizon. Pelican Creek, three-quarters of a mile above Sonoma Road- 
crossing (R . L. Jack) — Middle or Marine Series, Bowen River Coal F ield ; Havilah- 
Byerwin Road, one mile south of Rosella Creek-crossing (R . L. Jack). The geological 
position of this species in the Bowen River Coal Field is both interesting and peculiar. 
According to my Colleague’s notes, the first locality above given is in his Middle or 
Marine Series, while the second locality is iu a marine band, in his Upper or Freshwater 
Series, which is characterised by the predominance of the much-disputed genus 
Olossopteris, and other so-called Oolitic plants.

Family— PRO D U  CTIDiE.

Genus— PRODUCTUS, J. Sowerby, 1814.
(Min. Con. i., p. 153.)

Obs. The Rroducti o f the Eastern Australian area form a peculiar and interesting 
group in themselves. The identity of many of the species with those of Europe is, I  
think, vague. W e certainly possess Productus cora, D ’Orb., or, at any rate, a form so 
like it that I  am unable to refer to any difference, whilst other species have from time 
to time been referred by Authors to P . longispinus, P. scabriculus, P . semireticulatus, 
and others. I  have made use of these terms even iu the present Memoir, but I  feel 
that they are but names used to distinguish some cast or weathered specimen having a 
fancied resemblance to the species in question. Nine-tenths of our Producti are but 
casts, and therefore very difficult to determine, and it is not until a long and close study 
of such from many localities has been made, that the number of species actually existing 
can be put on a satisfactory footing. The species, however, are few, and it is not 
improbable that this decrease in number has to some extent been compensated for by 
the increase, both in species and their importance, of the genus JStrophalosia.

Long research leads me to the belief that great community of form existed 
amongst the Producti o f Queensland, New South Wales, and Tasmania.

O f the only two species of which sufficiently complete specimens have been found 
to render their entire examination satisfactory, both are now known to possess an area, 
usually well marked, .always certainly present. *

* Mon Brit. Carb. Brach., 1858, Pt. 4, p. 30.
+ Quart. Journ. Geol. Soc., xviii., p. 30,1 .1, f. 16.
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P boductus coba, D'Orbiyny.
PI. 12, fig. 14; PI. 13, fig. 1 ; PL 38, fig. 11.

Productus cora, D ’Orbigny, Pal. Voy. Am^rique Merid., 1842, iii., Pts. 3 and 4, p. 55, t. 5, ff. 8 and 9.
„  „  Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 148, t. 36, f. 4, t. 42, f. 9.
,, ,, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 328, t. 15, ff. 1 and 2.
,, ,, Etheridge fil., Cat. Australian Foss., 1878, p. 51.
„  ,, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 184, t. 9, f. 1.

Obs. P . cora was first detected as a Queensland fossil by Mr. Etheridge in the 
Collection made by the late Mr. R. Daintree. His remarks were as follow s:— “  Our 
shell was evidently very thin and fragile, with a gibbous ventral valve, the surface 
covered with straight, wavy, or flexuous longitudinal thread-like striae or ribs, and few 
spines. The dorsal valve shows the rugose undulating folds or wrinkles at the 
cardinal angles. W e fail to see the concentric lines crossing the ribs on our examples, 
owing to their condition ; and the places of former spines are faintly traceable.”

The surface of slabs o f the chloritic rock of Gympie are often covered with 
crushed examples of this species, and my Colleague has collected a number of similar 
smaller Producti, both dorsal and ventral valves, which are probably identical. •

Three-quarters of a valve has also been obtained from the Rockhampton Beds, 
showing the fine regular striation, spinose wings, and coarsely wrinkled flanks of this 
well-marked species. A  second, which may be either P . cora, or P . semireticulatus, has 
also been found by Mr. Smith. The flanks of this specimen are too much wrinkled for 
the former, although the fineness of the striae would indicate P . cora as its proper refer
ence. The character of the wings and the strong spines thereon do not assist in a 
determination, as these are features common to both species. On the whole, I  am 
inclined tp refer this shell, from the Training W all Quarries, to P. cora. Exceedingly 
well-marked casts have been collected from the rich beds of Mount Britton, by Mr. 
A. L. Morisset, exhibiting similar features to the Rockhampton specimens.

Loc. and Horizon. Hew Caledonia Reef, Gympie {The late P . Daintree) ;  
Gympie (P . L. Jack) ; Stony Creek, Stanwell ( The late James Smith) ; Training W all 
Quarries, Eitzroy River, Rockhampton {The late James Smith)— Gympie Beds; South side 
of Mount Britton {A . L. Morisset) — Middle or Marine Series, Bowen River Coal Eield.

P bodttcttjs bbachtth^ btjs, O. Sowerby.
PI. 12, figs. 10-13 ; PI. 13, fig. 5 ?; PI. 44, fig. 14.

Productus brachythcerus, G. B. Sby. in Darwin’s Geol. Obs. Vole. Islands, 1844, p. 158.
, ,, Morris in Strzelecki’s Phys. Descr. N. S. Wales, &c., 1845, p. 284, t. 14, f. 4c

non 4a and 46).
„  „  De Koninck, Mon. Genre Productus, p. 241, t. 16, f. la  and b (non 1 c and d).
,, subquadratuSy De Koninck (non Morris), loc. cit., p. 203, t. 14, f. 1 c and d (? la  and 6).
„  brachythcerus, De Koninck, Mon. Productus et Chonetes, 1847, p. 102, t. 16, f. la  and b (non

1 c and d).
,, subquadratus, De Koninck (non Morris), Ibid, t. 14, f. 1 c and d (? la  and 6).
„  brachythcerus, Dana in Geology Wilkes’ U. S. Explor. Exped., 1849, Vol. x., p. 686, Atlas, t. 2, f. 8.
,, ,, D ’Orbigny, in Dumont D ’Urville’s Voy. au P61e Sud, 1846, Palseontologie, Atlas,

t. 6, f. 6 and 7.
,, fragilis, Dana, American Journ. Sci.f 1847, iv., p. 153.
,, ,, Dana, loc. cit., p. 686, Atlas, t. 2, f. 7.
„  brachythcerus, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 198, t. 10, f. 4 and 4a

(t. 11, f. 1 ?).
„  fragilis, De Koninck, loc. cit., p. 201, t. 10, f. 3 and 3a.
„  brachythcerus, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 284, t. 8, f. 16, t. 9,

f. 17 and 18.
Sp. Char. Shell of medium size, subtrapezoidal to subrectangular, non-lobate, 

more or less reflected, or geniculate, and generally gibbous. Ventral valve very gibbous
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in the visceral region, vaulted, geniculate, or reflected on itself; surface convexly 
rounded, no sinus ; sides vertical, or even sometimes slightly concave separating the 
remainder o f the valve from the more or less short, flattened, triangular ears; umbonal 
region often depressed from above, sometimes greatly recurved, and sometimes more 
or less incurved over the hinge-line; the latter is of median length, but a little less than 
the width of the valve, sharp and acute ; front usually much recurved and occasionally 
laterally expanded, assisting to give the shell much of its geniculate appearance ; beak 
small and acute; surface, when the outer shell is preserved, shining and silky, with a few 
growth constrictions towards the front, and indistinct undulations on the umbonal 
region; longitudinally and indistinctly costated by delicate, elongate, parallel spine 
bases, within the substance of the shelly matter, penetrating the latter, as small, free, 
short, tubercle-like spines, giving a general prickly or pimply appearance to the entire 
valve, especially towards the front. W hen the thin outer shell is removed, or in 
decorticated examples, these long spine bases leave a series of fine channels on the 
surface of the fossil. Ears with numerous tubular spines. The cardinal muscular 
scars are but little marked ; the adductors are straight, and formed of oblique ramifi
cations; surface granular.

The dorsal valve varies in the amount o f its concavity, being at times shallow, 
at others exceedingly concave, especially in the middle line; ears flattened; front 
produced; surface with concentric lines and spine bases. The septum is moderately 
short; dendritic adductor impressions small; reniform impressions laterally extended, 
and well marked; internal surface granular.

Obs. Productus brachythcerus is one of the most interesting species of the genus 
yet published, and has been much misunderstood by several of those who have written 
about it. The species is well worth a separate and detailed study. Chance observers 
examining the various figures hitherto published would be apt to consider them as not 
all appertaining to one species. I f  full attention, however, is given to the various 
aspects under which the shell is found, I  believe it can be shown that they one and all 
represent a single well-marked and peculiar species.

All who have written on P . brachythcerus lay stress on the shortness of the hinge
line as compared with the width of the front. This, with the elongated decurrent bases 
o f the spines, forming channels in the shell, are particularly characteristic points in 
G. B. Sowerby’s species. The channelling of the shell by the spine bases is seen in 
many species of Productus, but it appears to be peculiarly distinctive of P . brachythcerus. 
The length of the hinge-line varies according to age, in large and old individuals it 
becomes longer, and the shell, which is very convex and geniculate, loses some of its 
convexity and also widens out.

In describing this species the late Professor John Morris referred to it two shells 
o f very different aspect and state of preservation. One of these is a cast in sandstone, 
showing the general form, and more particularly the channels formed by the decurrent 
bases of the spines. The other specimen is a decorticated siliceous cast, and displays 
the internal characters of both valves to great perfection. On the ventral valve are 
exposed the node-like prominences of the cardinal muscles, the scars of the more 
elongated adductor muscles, and the internal cast of the beak. The dorsal valve shows 
the scars of the adductors, and the cast of the septum, which in this individual reaches 
almost to the front margin of the valve, an ususual length in the genus Productus. 
The vascular impressions are also preserved and come very far forward, like the 
septum.

In his W ork on the “  Genus Productus,”  again in that on “  Productus and Chonetes,”  
and more recently in his “ Eossiles Paleozoiques de la Nouvelle-Galles du Sud,” Prof. De
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Koninck has expressed an opinion that the two shells in question, referred by Morris to
P. brachythcerus, are different, and do not belong to the same species, one being possessed 
of a short septum in the dorsal valve and less marked muscular scars, the other, on the 
contrary, with a very long septum and strongly marked scars. In working out the 
species it became essential for anything like correct determination that some more 
satisfactory solution of this subject than mere opinion should be arrived at.

The specimens used by Mr. G. B. Sowerby having disappeared, as already 
explained,* those contained in Strzelecki’s Collection in the British Museum, and 
described by the late Prof. Morris must be accepted as the types, and to their structure 
all future appeals must be made in determining the identity of P . brachythcerus, G. Sow., 
Morris. Now, as stated above, Prof. De Koninck regards the silicified castf with the 
long septum, described by Morris as P . brachythcerus, to be specifically distinct from the 
true P . brachythcerus,% a name which he considers should be retained for a form with a 
short septum, amongst other characters. The silicified cast figured by Morris in 
Strzelecki’s W ork (PI. xiv., ff. 4a and .5) has, for one of its most distinctive characters, a 
long septum in the dorsal valve, as previously pointed o u t ; but the example of P . 
brachythcerus represented by the sandstone cast accorded much better with Sowerby’s 
description of his species, than did the siliceous example. The specimen in question^ as 
then exposed, was that of a ventral valve backed up with matrix so that on the removal 
of the latter the cast of the dorsal valve would be visible and the septum exposed, long 
or short as the case might be. It was found to possess, so far as we are able to judge, 
a short septum, so probably confirming in a remarkable manner Prof. De Koninck’s 
surmise. The matter then stands thus: The figure given by Morris in Strzelecki’s W ork 
on “  New South Wales,”  PI. xiv., f. 4c, is the true P . brachythcerus, characterised by the 
presence of a short septum and a little developed muscular system. On the other hand 
(PI. xiv., ff. 4a and b, of the same W ork), the siliceous cast, with a very long septum and 
great muscular development, is a distinct and separate species. M cCoy’s type specimens 
of P . brachythcerus, in the Woodwardian Museum, Cambridge, do not call for any 
particular notice beyond the fact that they show the species to be in outward appearance 
not unlike the variety pugilis, Phill., of the European species, P . semireticulatus, 
Martin, and a peculiar streaky appearance is given, to the exterior of the shell by 
the decurrent bases of the spines. With regard to McCoy’s P . undulatus,§ Prof. 
De Koninck|| refers it to P . brachythcerus; but a careful examination of the 
type in the Woodwardian Museum has not convinced me of their identity. I  have 
not seen such peculiar undulating striae upon any specimen of P . brachythcerus I  have 
examined.

When well preserved, and not crushed or broken, P . brachythcerus is a subquadrate 
shell, high and gibbous in the visceral region, rapidly and deeply sloping off at the 
sides to the flat, triangular ears. Such a condition is represented by Morris’s original 
f i g u r e , o n e  of De Koninck’ s of his so-called P . subguadratus, Morris,** and his earlier 
figure of P . brachythcerusXf and his last figure of the same s p e c i e s . T h e  ears of this 
species appear to have been particularly fragile, and more often than not have com- * * * § **

* Proc. R. Phys. Soc. Edinb., 1880, v., p. 285.
t  Strzelecki, loc. cit., PI. 14, f. 4a and b.
I  Strzelecki, loc. cit., PI. 14, f. 4c.
§ Ann. and Mag. Nat. Hist., 1847, xx., p. 235.

Eos3. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 198.
H Strzelecki, loc. cit., t. 14, f. 4c.
** Mon. Gen. Productus, t. 14, f. le.
++i&id., t. 16, f. la  and b.
++Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 10, f. 4a and 6.
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pletely disappeared. When this is the case we find the shell assumes a subtrapezoidal 
outline, and presents a very different appearance to that previously described. In 
this state it is represented by another of De Koninck’s figures of P . subquadratus,* ** 
and my own from the Bowen River Coal Field.f At times a highljr geniculate 
form is assumed by P . brachythcerus, with various intermediate conditions between this 
and the former outlines. When much inflected in this way it becomes the P . fragilis, 
Dana,! and one of the intermediate forms is shown in another figure of my own from 
North Queensland.§ In the Mining and Geological Museum, Sydney, is a very
geniculate individual from the Bowen River Coal Field, in which the depth through 
the shell is two inches. These are the forms usually assumed by P . brachythcerus. 
The elongated spine bases are clearly contained within the substance of the shell, and 
when decortication takes place, the spine bases appear to be removed with the outer
most shelly layers, leaving long open channels. For quite a third o f the height from 
the front margin, these spine bases are absent, and this portion bears scattered out
standing spines, the intermediate portions being glossy and smooth.

Now, with regard to the reference of Productus subquadratus (Morris), De 
Koninck, and P . fragilis, Dana, to this species. P . subquadratus, Morris, || was very 
briefly described— too briefly, in fact—and in the absence of a figure would have been 
unrecognizable, had it not been for the fact that Morris says — “  Mesial furrow broad 
and distinct.” Herein it differs entirely from P . brachythcerus. The only figures extant 
referred to P . subquadratus are those published years ago by De K o n i n c k , o n e  of which 
is an ordinary form of the P . brachythcerus, a second is that form of this species with 
the ears broken off, as I  have above described : and the identity of the third is doubtful. 
There can be no doubt about the second figure, the short (broken), erect, sharp hinge, 
trapezoidal outline, short septum, and no trace of a sinus, are characters not to be mis
taken. It is but just to Prof. De Koninck to say that he even doubted the accuracy of 
his own determination, for he says— “ Je ne suis pas entierement convaincu de la realite 
de cette espece, et je le n’adopte provisoirement qu’en faisant mes reserves pour l’avenir.”

Productus fragilis was the name given by Prof. J. D. Dana to the highly 
geniculate condition of P. brachythcerus, an opinion I have previously expressed f t  and 
still adhere to. Prof. De Koninck held a contrary view, and has furnished an elciborate 
description of what he believed to be P . fragilis, Dana, in his recent Work.Jj;

So little reliance can be placed on some of the late Prof. De Koninck’s descrip
tions, this amongst the number, that it is extremely difficult to grasp the requisite 
characters for the detection of the species then running in the mind of the Author. He 
states that the dorsal valve of P . fragilis is “ legerement concave”  ; but some few lines 
further on, on the next page, when comparing the species with P . brachythcerus, he 
nullifies this statement by saying, “ la convexite de sa valve dorsale.”  It is quite 
possible, as he observes further on, that the shell he is describing as P . fragilis may be 
identical with the unnamed siliceous casts in Strzelecki’ s work, previously referred to 
(t. 14, f. 4a~b). O f the true P . fragilis, Dana, however, I am in no doubt. I  fail to 
see how it can be anything more than a variety of the species now under description.

* Mon. Gen. Productus, t. 11, f. Id.
+ Proc. R. Phys. Soc. Edinb., 1880, v., t. 8, f. 16.
J Geology Wilkes’ U. S. Explor. Exped., 1849, Vol. x., Atlas, t. 2, f. 17.
%Loc. cit., t. 9, f. 17 and 18.
|| Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 284.
IT Mon. Gen. Productus, p. 203, t. 14, f. 1 a-d.
** Geology Wilkes’ U. S. Explor. Exped., 1849, Yol. x., p, 686, Atlas, t. 2, f. 7. 
t+ Proc. R. Phys. Soc. Edinb., 1880, v., p. 287.
££ Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 201.
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As compared with Productus scabriculus, the present one is much more geniculate, 
but they frequently otherwise resemble one another in shape. Our species does not 
possess a divided septum in the dorsal valve; but, on the other hand, an area is present, 
the surface of the dorsal valve is far more concave, and the spine bases on the surface 
of the ventral valve quite lack the regular and close arrangement of those of P . 
scabriculus.

As a rule, when examined in the state of casts, the muscular scars of P . 
brachythcervs do not appear to be highly developed, and, as compared with similar 
features in P . subquadratus, there is a marked difference. But in examples of the former 
from the Darr River,* in which the whole of the shelly matter is practically retained, 
this difference is not of so marked a character, and it is further evident both that the 
shell attained a very considerable thickness, and that a distinct area was present (PI. 
44, fig. 14). This varies much in breadth, sometimes becoming quite linear, and at 
other times broad and appreciable.

Loc. and Horizon. Stonehumpy Creek, and Pelican Creek, near No. 1 Bore 
(R. L. Jack) — Middle or Marine Series, Bowen River Coal P ie ld ; Havilah-Byerwin 
Road, one mile south of Rosella Creek-crossing ( R . L. Jack) — Marine band in the 
Upper or Preshwater Series, Bowen River Coal Pield, associated with Derbyia senilis; 
Penestella Hill, Encrinite Creek, and Stony Creek, Stanwell, near Rockhampton ( The 
late James Smith) ; Limestone, close to Yarrol Station, Burnett {TV. H . Rands) ; Spring 
Creek, Cania, Burnett (TV. H . Rands)— Gym pie B eds; Darr River f  (Prof. A . 
Liversidge) ; Richards’ Homestead, three miles south-west of Mount Britton Town
ship (A . L. Morisset)— Middle or Marine Series, Bowen River Coal Field.

Productus subquadratus, Morris, PI. 38, figs. 7-10; PI. 40, fig. 5.
Productus subquadratus, Morris in Strzeleclri’s Phys. Desc. N. S. Wales, &c., 1845, p. 284.

,, „  De Koninck, Mon. Gen. Productus, p. 203, t. 14, f. la  and b.
,, ,, De Koninck, Mon. Productus et Chonetes, 1847, p. 100, t. 14, f. la  and b.
„  „  Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 283.

Sp. Char. Shell large, quadrate-triangular, inflated, gibbous, and very geniculate, 
being produced much towards the fron t; when viewed laterally the sides are wall-like, 
but when seen from the dorsal side the shell has a more expanded appearance. Yentral 
valve very convex and much curved, inflated about the middle of the shell; a well- 
marked sinus usually extends from the umbonal region continuously to the front margin, 
shallowing towards the latter, and giving to the valve a more or less bilobed appear
ance ; sides vertical, and flattened; umbo large, thick, incurved, but not overhanging 
the hinge-line, or produced beyond i t ; area short and triangular, transversely striate ; 
pseudo-deltidial aperture triangular and very marked, the area on each side below it 
sometimes thickened into a blunt prominence (hardly teeth) ; adductor scars deeply 
impressed, forming prominent oblong or oval eminences in casts, vertically ridged and 
grooved, cardinal scars narrow, elongate and deep, the median dividing groove very 
linear; umbonal cavity much pitted and grooved. Dorsal valve flattened above, 
becoming concave and geniculate towards the front, when the valve often becomes bent 
almost in the form of a right angle ; hinge-line rather shorter than the width of the 
valve, with the alar angles rounded; area longer and narrower than in the ventral 
valve; septum entire, strong, sharp, extending to within a short distance of the front 
edge, and distally projecting as a thick and strong cardinal process far into the 
umbonal cavity; alar ridges inconspicuous ; adductor impressions in deep depressions,

* There must be some mistake as to the locality of this example, as the Darr River is wholly in the 
Rolling Downs Beds. Perhaps the “ Don,” near Rockhampton, is the river referred to. (R.L.J.) 

t  Locality doubtful. {R.L.J.)
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circumscribed by the strong prominent encircling ridges, higher than wide, and vertically 
dendritic; reniform impressions oval, large, and faintly marked, the limbs quite 
horizontal. Surface of both valves with alternate rows of tear-like tubercles, arranged 
roughly in quincunx, giving support to short free spines, the whole interrupted by a few 
concentric undulations.

Obs. The above characters are taken both from specimens with the outer 
shell more or less preserved, and excellent internal casts. It occurs in some profusion 
near Mount Britton Township, in the latter condition (PI. 38, figs. 7-10) exhibiting 
many of the characters in great beauty.

This is probably the largest of the Australian Producti, even exceeding P . cora 
in size, which it resembles somewhat in outline. It  is remarkable for its massive and 
geniculate form, wide open sinus, and straight wall-like sides, characters to some extent 
commented on by Morris.

The umbo of the ventral valve is fairly large for the size of the shell, doubtless 
to provide room for the large proximal end of the cardinal process, and although 
incurved, is not produced to overhang the hinge-line. Without doubt there is an area 
in both valves, which is always short and triangular in the ventral, but seems to be 
longer in the dorsal. That of the former is excellently shown in its most exaggerated 
form in a specimen from Yatton, in which nearly the whole of the shelly matter is pre
served. The area of both valves, when united, is seen in several specimens from Mount 
Britton, but more particularly on the impression of a large valve, three by three and 
a-half inches in size, from Lake’ s Creek. Here the dorsal margin is thickened, forming 
an area nearly one-eighth of an inch wide, and delicately transversely striate. This, 
and the triangular pseudo-deltidial aperture, are characters which do sometimes occur 
in Productus proper, as, for instance, in the specimen of P . semireticulatus figured * by 
the late Dr. T. Davidson, from the English Carboniferous Limestone. He remarked on 
this— “  Possesses sometimes, although rarely, a well-defined area and fissure covered by a 
pseudo-deltidium.”  The presence of the blunt protuberances, one on each side of the 
fissure, have already been referred to in the Yatton shell, and it might be argued that 
from the presence of these we are dealing with a Strophalosia ; but the reniform impres
sions are clearly those of Productus, so that any reference to the former must be 
abandoned. Could we be certain that these callosities represent hinge teeth received 
into sockets on the opposite, or dorsal valve, the genus ProducteUa, Hall,+ would put in 
a much stronger claim. In this genus there are a “  narrow area on each valve, a foramen 
or callosity on the ventral area, small teeth, and more or less distinct teeth sockets.”  
But I  am by no means sure that these thickenings are any more than so, and do not 
actually represent hinge teeth in the sense of those seen in Strophalosia and ProducteUa.

The adductor muscular scars of the ventral valve are placed low down, and are 
dendritic (PI. 40, fig. 5). In  Productus, as a rule, these scars are elongately reniform, 
but in a few species, such as P . humerosus% and P . lineatus, Waagen, they resemble 
the examples now before us. Taking, therefore, the general structure of P . subquadratus, 
it will be found to depart considerably from the restricted description of Productus, and 
marks a transition towards those ponderous and abnormal shells called Productus 
comoides and P . llangollensis, by Mr. Davidson.§ In Dr. Waagen’s later classification 
o f the Productidce, these are made the types of a new genus Daviesiella, || and rightly so. * * * §

* Mon. Brit. Carb. Brach., Pt. 4, t. 43, f. 5.
f  Pal. N. York, 1867, iv., p. 153.
I  Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 147, t. 36, f. 1 and 16.
§ Loc. cit., 1862, Pt. 5, t. 55, f. 8 and 9.
|| Pal. Indica (Salt Range Fossils), 1884, Ser. xiii., Yol. i., No. 4, fas. 4, p. 618.
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They, however, differ from Productus, restricted, in the presence of supplementary 
adductor scars, which are certainly not visible in any of the Australian specimens 
examined by me. Under these circumstances, P . subquadratus must for the present 
remain in the older genus, although it would probably simplify the classification of such 
intermediate forms if another genus were established for them, differing from Productus 
as above indicated, and agreeing with Daviesiella in all but the character named. The 
casts of both the dorsal and ventral valves are much pitted towards the front margin, 
and the general surface of the former is covered with pockmark-like depressions.

P . subquadratus is distinguished from P . brachythcerus by its much larger size, 
sinus of the ventral valve, length of the septum, much larger area, and lastly the 
dendritic adductor scars of the ventral valve.

There are some points in common between the present species and Productus 
scabriculus, Martin, such as the bilobate form of the ventral valve, the sinus, and 
generally speaking, the ornamenting spines. Unlike the British species, however, our 
form is remarkably geniculate, is really more deltoid, and not so transverse. Further
more, the septum is here entire, of great length and development, and the reniform 
impressions much more lateral in position, and placed lower down. A  single specimen 
of P . scabriculus has been recorded by De Koninck from New South Wales, and the 
description leads me to infer that the Author had before him some condition of the 
present species.

Near to P . subquadratus is Productus Purdoni, an Indian species described by the 
late Dr. Davidson,* both in the form of the shell and general surface characters ; but 
the Indian species is not geniculate, and has a pronounced fold in the dorsal valve. 
Neither of the numerous examples of the former shell examined by me have shown this, 
nor the fine reticulation of the surface described in P . Purdoni by Dr. W aagen.f

Before concluding, a few words must be said about the siliceous cast figured by 
Morris as Productus brachythceru sand which, although now known not to be that 
species, is at the same time in want of determination. It possesses many points in 
common with P . subquadratus, and in the figure there is a very suspicious indication o f 
an area. I f  the ventral adductor scars could only be shown to be dendritic, the 
resemblance would be complete. I  think it not impossible that we are dealing here 
with a small and short form of the present species.

hoc. and Horizon. Richards’ Homestead, three miles south-west of Mount 
Britton Township (A . L. Morisset) ; Pelican Creek, two and a-half miles above Sonoma 
Road-crossing (P . L. Jack)— Middle or Marine Series of the Bowen River Coal Field 
Lake’s Creek, near Rockhampton ( The late James Smith) ; Tatton Gold Field (P . L. 
Jack)— Gympie Beds.

Productus undatus, Defrance, PI. 12, fig. 16.
Productus undatus, Defrance, Diet. Sci. Nat., 1826, xliii., p. 354.

„  „  Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 161, t. 34, f. 7-13.
,, „  De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. L90, 1.11, f. 4.
,, ,, Etheridge fil., Cat. Australian Foss., 1878, p. 53.

Obs. This species is known only by a single specimen, exhibiting the regular 
concentric undulations characteristic of it. The latter are much more uniform and 
continuous than those on the figure of the example from New South Wales given by

* Quart. Journ. Geol. Soc., 1861, xviii., p. 31, t. 2, f. 5a and b.
+ Pal. Indica (Salt Range Fossils , 1884, Ser. xiii.. Yol. i., Pt. 4, fasc. 4, p. 705, t. 73, f. 1-3. 
X Strzelecki’s Phys, Descrip. N. S. Wales, &c., t. 14, f. 4a and b.
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Prof. De Koninck. The terrace-like undulations are much too pronounced and coarse 
for the wavy lines ornamenting the surface of P . undulatus, M cCoy,* otherwise there 
is some resemblance between the two forms.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton {The late James
Smith)— Gympie Beds.

Productus semireticulatus, Martin, sp. ?
Conch. (Anomites) semireticulatus, Martin, Pet. Derb., 1809, t. 32, f. 1 and 2, t. 33, f. 4.
Productus semireticulatus, Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 149, t. 43, f. 1-11, t. 44, f. 1-4.

,, ,, De Koninck, Foss. Pal. Nouv-Galles du Sud, 1877, Pt. 3, p. 188, t. 9, f. 2.
Ohs. Small, partially decorticated casts, with the long hinge-line, alar spines, and 

chequered surface of this species have been collected by Mr. James Smith and Mr. 
Rands. The length of the hinge-line, amongst other characters, distinguishes it from 
P . hrachythcerus.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton {The late James 
Smith) ; Spring Creek, Cania, Burnett ( W. H . Rands)— Gympie Beds.

Productus longispinus, J. Sowerhy, ? PL 13, fig. 2.
Productus longispinus, J. Sby., Min. Con., 1814, i., p. 154, t. 68, f. 1.

„  ,, Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 154, t. 35, f. 5-19 (for general
synonymy).

„  „  Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 333, t. 18, f. 9.
Ohs. This common and widely spread shell is the most variable of the Producti, 

and seldom attains a larger size than our specimen, which is a cast of the interior of the 
dorsal valve. It is known in the Carboniferous Limestone of the Punjaub, in India, 
Carro Creek in Tasmania, Bolivia, Russia, and Belgium, and everywhere in Britain; we 
now, for the first time, record it from Queensland. {Etheridge.)

Loc. and Horizon. Don River {The late R. Daintree)— Gympie Beds.

Productus, sp. ind. {a), PI. 13, fig. 6.
Ohs. A  peculiar form which must, for the present, from the want of sufficient 

material, remain undetermined, has been obtained in the Burnett District. Specimens 
consist of decorticated casts, with well-separated, distinct, fine, string-like radiating 
costae. Such are found in some varieties of Productus giganteus, Martin. They are 
not reticulate like P . semireticulatus, and the ribs are too coarse for a variety of 
P . cora, although characters in common with each of these species are present. The 
sharp and incurved condition of the beak of the ventral valve indicates a transition 
towards Productus striatus, some forms of which occasionally possess coarse striae.

Loc. and Horizon. Near Yarrol Station, Burnett District {W . H . Rands) —  
Gympie Beds.

Productus, sp. ind. {h.), PI. 12, 6g. 15.
[Compare P. fimbriatus (Sby.), Davidson, Mon. Brit. Carb. Brach., 18 1, Pt. 4, t. 33, f. 13.]

Ohs. A  very remarkable and interesting fragment presented itself on a slab, 
with other fossils, from the prolific beds of Stanwell, consisting of the outer shell of a 
Productus, seen from the inside. The spine bases are serially arranged in concentric 
rows, after the manner of those of Productus fimhriatus, Sby., whilst around the edge 
o f the shell they are visible in section diverging from the surface of the valve. There is 
not the irregularity of disposition seen in the spines of P . aculeatus, but, on the con
trary, the bases are on rather raised concentric rims, as in the species first mentioned.

* Ann. and Mag. Nat. Hist., 1847, xx., p. 236, t. 13, f. 2.
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The umbonal region and hinge-line are, unfortunately, not preserved, and in consequence 
a direct reference to Productus may have elements of doubt, but, at the same time, I 
cannot satisfactorily compare it to any other Brachiopod. The spines are too coarse 
and much too far apart for either an Athyris, such as A. JRoysii, or a Meticularia, like
H. lineata. Had it not been for the I’egular concentric method of arrangement of the 
spine bases, P . spinulosus, 3. Sby., might have put in a claim for comparison.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton ( The late James 
Smith)— Gympie Beds.

Productus sp. ind. (<?.), PI. 13, Fig. 4.
[Compare Productusprcdongus(Sby.), Davidson, Mon. Brit. Dev. Brach., 18G5, Pt. 2, p. 602, t. 19, f. 22-25.]

Ohs. A  very remarkable fragment is represented in the above figure. It is the 
external impression of the ventral valve of a Productus, regularly and delicately striate, 
with a slight median ridge, representing the cast of the mesial sinus, on which are five 
pits in a line. These are the impressions of spines, and both the position of them and 
the general appearance of the fossil, strongly recall to mind the structure of Productus 
preelongus, Sby. It is, however, probable that the shell possessed a more regular shape 
than that species. A  similar distribution of spines is met with in Productus mesolobus, 
Phill., to some extent, accompanied by other characters which are not present in our 
fossil.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton ( The late James 
Smith)— Gympie Beds.

P roductus, sp. ind. (d.), PI. 40, fig. 4.
Ohs. A  small and peculiar, partially decorticated specimen of the P . costatus 

group. It is a ventral valve with a long straight hinge, depressed broad visceral regions, 
irregularly and concentrically wrinkled, whilst the central front, and that portion of the 
surface only, bears distinct, fine, and well separated vertical ribs, the sides being free. 
Some of the ribs bifurcate, whilst others seem to have been spined. The concentric 
wrinkles are strongly marked on the alar expansions.

Only one example of this peculiar little , shell has come under my notice, 
otherwise I  believe the characters are sufficiently peculiar to warrant a name being 
given to it. The form and nature of the costae indicate P . costatus as the group to 
which it is referable, but in this species the whole of the front bears ribs, except a very 
limited portion of the ears, but in our specimen the limitation is a very marked one. 
In a like manner it differs from the allied Indian species Productus indicus, Waagen, 
P . vishnu, Waagen, &c.

Loc. and Horizon. Rockhampton D istrict# ((?. TV. T>e V is;  Colin. De V is)—  
Gympie Beds.

Productus, sp. ind. (<?.), PL 37, fig. 18.
[Compare P. Humboldti] D ’Orbigny, in Waagen, Pal. Indica (Salt Lake Fossils), 1884, Ser. xiii., Vol. i.,

Pt. 4, fasc. 4, p. 695, t. 76, f. 1-3.]
Ohs. This peculiar and well-spined form has caused me much trouble, and I  am 

not even now prepared to say to which of the known species it should be referred. It 
is a decorticated cast of a rather transverse ventral valve, with a moderately long hinge
line, a wide open sinus, a well incurved beak, and vertically elongated, somewhat tear
shaped spine bases arranged roughly in quincunx, those of one row alternating with *

* See note, p. 199.
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those of another. The alar expansions are covered with minute short prickles. A t one 
time I  took this to be either the young state of Productus suhguadratus, or a peculiar 
condition of P . brachythcerus, and I  am not prepared to deny that it may not be one or 
the other even now. However, in many points the specimen has even a closer 
resemblance to Dr. Waagen’s figures of three Indian species—P . Humboldti, D ’ Orb., 
P . Abichi, Waagen,* and P . serialis, Waagen. f  The shape is identical, the clustering 
o f the prickle-like spines on the wings the same, the broad undefined sinus similar, and 
above all the long tear-like quincuncially arranged body spines in every \yay like those on 
our specimen. The only difference I  can detect—but this may result from the fact that 
the latter is not perfect towards the front margin—is the absence of the closely clustered 
and smaller spines all round the front of the shell, and similar to those on the alar 
expansions. These form a very marked feature of the Indian shells. Whatever may prove 
to be the identity of the present form, there remains the fact that we have in the Queens
land beds one in many respects closely similar to forms found in India, more particularly 
that called by Waagen Productus Abichi. I  say “ called”  because it seems to me that 
Dr. Waagen has figured under three separate names what might, with great advantage to 
science, have been confined to one. A ll three species, P. Humboldti, P . Abichi, and P . 
serialis, so closely resemble one another, that I  think only the Author himself could 
separate them. O f the two first, Dr. Waagen candidly states it to. be “  solely a matter 
of taste whether the difference be admitted or not as sufficient for the distinction of two 
separate species.”  The difference consists simply of a “ coarser tuberculation, and 
by the more elongated form of the tubercles.”  P . serialis is said to differ from 
P . Abichi by a well-developed concentric folding in a more or less close relation 
to the spines distributed on the surface of the ventral valve. I  regard all three 
species as one, therefore, which may be known under the name of Productus Humboldti, 
as originally determined by Dr. Davidson. J

There is the bare possibility that this may be a Strophalosia, The spines have 
greatly the appearance of those of this genus, but I  have not seen any evidence of the 
teeth or sockets of the hinge-line. In my Paper on the Permo-Carboniferous Possils 
from North-W est Australia, I  omitted to mention that the shell there named Productus 
brachythcerus, and which is certainly the same as that now figured, possessed a depressed 
vertical groove on the beak, after the manner of some Strophalosice.

Loc. and Horizon. Richards’ Homestead, three miles south-west of Mount 
Britton Township (P . H ull) — Middle or Marine Series of the Bowen River Coal 
Field.

Pbodtjctits, sp. ind. ( / . ) ,  PL 44, fig. 13.

Obs. A  small form, which cannot be passed over, from the fact that the shell is 
preserved. It recalls to mind, in a very curious manner, the young condition of one of 
the varieties of the common Productus giganteus of the European Carboniferous rocks. 
The body of the shell is large and gibbous, as compared with the small and sharp ears, 
and transversely oblong in shape. The umbone is obtuse and much incurved, and the 
surface covered with fine, separate, thread-like direct ribs, and the small ears delicately 
wrinkled. In fact I  never saw a closer resemblance in miniature to the above species 
than in this little shell.

Loc. and Horizon. Tatton Gold Eield (P . L. JacJc) — Gympie Beds. *

* Pal. Indica (Salt Range Fossils), 1884, Ser. xiii., Vol. i, Pt. 4, fas. 4, t. 74, f. 1-7. 
t  Ibid., t. 74, f. 8a-d.
J Quart. Journ. Geol. Soc., 1862, xviii., p. 32, t. 2, f. 6.
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Genus— STBOPHALOSIA, King, 1844.
Ann. and Mag. Nat. Hist., 1844, xiv., p. 313; Mon. Permian Foss. England, 1850, p. 93.)

S t r o p h a l o s ia  C l a r k e i , Etheridge, sp.

PI. 13, figs. 12-17 ; PI. 14, fig. 19.
Productus Clarkei, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 334, t. 17, f. 2 and 2a-b, t. 18, f. 4-4a, 

>> », He Koninek, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 203, 1.10, f. 5, t. 11, f. 2.
»  *, Etheridge fil., Cat. Australian Foss., 1878, p. 51.

Strophalosia Clarkei, Etheridge fil., Proc. R. P’nys. Soc. Edinb., 1880, v., p .289, t. 9, f. 18a-21, t. 10, 
f. 22-28, t. 11, f. 29-31, t. 12, f. 32 and 33.

>> Woods i, Davidson (ms.)

Sp. Char. Shell rotundate-quadrate, ventral valve strongly gibbous, or 
inflated ; prominent and convex about the visceral region, sloping gradually off to the 
front, but non-geniculate and unproduced. Hinge-line straight, but not equal to the 
width of the shell. Ears flattened, small when compared with the general proportions 
of the valve. Beat large, short, and blunt, but not overhanging the hinge-line; imme
diately under it are two large, obliquely placed teeth, which fit into the sockets of the 
dorsal valve. In the umbonal region of the shell, proceeding from the beak towards 
the front, is a fine ridge or septum (a groove in casts) with, on each side of it, the 
dendritic adductor muscular impressions, each bounded on its outer margin by a well 
defined groove (ridges in the cast). Immediately in front of these adductor impressions 
is a large blunt prominence (which in the cast becomes a hole or fossa of varying depth, and 
of a very marked character), with the outer edge much less precipitous than the inner. 
On each side this prominence are the depressed scars of the cardinal muscles, much deeper 
and more impressed on their inner or umbonal margins, and gradually dying out laterally 
towards the sides of the valve; they are vertically grooved and ridged. (In the cast 
these impressions become ridged prominences, projecting or scarp-like along their upper 
edges, and they impinge somewhat on each side over the deep fossa just described.) 
The interior surface of the valve is pitted and ridged, producing, in the cast, granules 
and grooves; the former are continued over the surface of the blunt prominence (fossa 
in the cast) ; the ridges seen on the interior represent the decurrent bases of spines. 
The exterior surface is comparatively plain, with fine, vertical, wavy lines, projecting 
from which are occasional slender spines.

The dorsal valve is square, oval, flat, and very thick, bevelled outwardly from the 
interior on the front margin. The latter is apparently continuous, and not indented in 
any way. Hinge-line with rounded alar angles ; area well marked, but not broad. 
Cardinal boss thick, strong, and prominent, projecting from the hinge-line at an angle of 
119°, with the exterior plane of the valve centrally divided by a groove, which is 
flanked on each side by a kind of shoulder. Sockets for the reception of the teeth of the 
ventral valve, deep, broad, and so far surrounding the boss as to produce an appearance 
of isolation in the latter from the remainder of the valve. The cardinal boss is 
supported on each side by indistinct, oblique, alar ridges. Septum strong and ridge
like, extending for more than two-thirds the distance between the cardinal boss and the 
front margin, sometimes terminating in a small button. Immediately under the boss 
is a deep depression, divided in the middle line by the septum, and in which are situated 
the dendritic adductor muscular impressions. This depression is separated by a 
transverse ridge running across the valve from a second heart-shaped depression 
similarly divided by the septum. The reniform impressions are narrow, semilunar, 
much incurved, and abrupt at their front termination, and bounded outwardly by a deep 
groove or linear depression following their course. The internal bevelled edge is 
marked with very fine granules of pustules and small veinings, being the indications of
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the vascular system. The shell has a silky appearance, and when weathered or decorti
cated, the shell-sub stance is marked by a series of fine, wavy, vertical lines. The valve 
is externally ornamented with a number of close, concentric, scaly laminae and a few 
scattered spines similar to the ventral. A  series of spines are also placed along the 
hinge o f the ventral valve, erect, and graduating outwards from the umbo.

Obs. The history of Strophalosia Olarkei is a brief one. It was originally 
described by Mr. Etheridge as a Productus, from indifferent material in the Daintree 
Collection, and the external characters defined. Subsequently Prof. De Koninck placed 
under this name a shell in the W . B. Clarke Collection, and described it in his New 
South Wales Work. In my “ Catalogue ”  I  follow both these Authors in placing the 
species under the genus Productus,. but had not then enjoyed an opportunity of examin
ing specimens.

This interesting species, at the time my former description was written,* was 
known under two conditions only— internal casts o f the ventral valve, and dorsal valves 
retaining more or less of their shelly matter. More recently I  have enjoyed the 
opportunity of examining no less than thirty-three excellently preserved specimens in 
the Mining and Greological Museum, Sydney, from New South Wales localities, several 
of which have the valves united. Nothing is brought more prominently forward by 
these specimens than the flatness and non-spinous condition o f the dorsal valve, and 
herein, it appears to me, we have, in conjunction with the comparative absence of spines 
from the ventral valve, excellent specific characters for the separation of S. ClarJcei from 
allied forms.

I f  we examine casts of the ventral valve, and compare them with the fine interior 
of 8. Ooldfussi, Munster, figured by the late Dr. Davidson,f it will be observed that in 
fig. 9, representing a cast in a similar state of preservation to our specimens, there is, 
as in the latter, the corresponding blunt and gradually attenuated but prominent beak 
(figs. 29 and 30,?,*), J and deep pits left by the teeth of the ventral valve (fig. 30,a). Again, 
compare, in fig. 10 of the “  Permian Monograph,”  the concave or grooved back of the 
umbo with that of the Queensland cast (figs. 27-30,b). Thirdly, the position of the 
adductor scars in the same Permian figure is quite comparable with that of the Australian 
specimens (figs. 26-30,c,c,c,c). In Mr. Davidson’s figure, the deep pit or fossa in front of 
these impressions is not so marked as in our fig. 29 ; but this is itself a variable point 
in the Australian shells. W ith regard to the cardinal muscular scars, we observe a 
perfectly similar arrangement— the position identically the same, similar ridging and 
grooving, the only apparent difference being that in the Permian 8. G-oldfussi the 
abrupt or scarp-like side appears to be towards the front, whereas in S. Olarkei it is 
towards the umbo or the hinge-line (figs. 27 and 29,e}e,e,e). It  must, however, not be 
forgotten that all these characters are open to much variation in development, but not 
in feature, being very pronounced in some individuals, and feeble in others.

It is strange that, out of the large series obtained by my Colleague from the Bowen 
River Coal Field, so few specimens should retain traces of the septum, reniform impres
sions, and other anatomical details. The usual condition under which the dorsal valves 
o f 8. Olarkei are presented to us is shown by figs. 18a, 19, and 20, a flat, bevel-edged, 
more or less oval, silky shell, and, although viewed from the interior in each case, no 
trace of the marked characters of figs. 21 and 23 are visible, but on the contrary 
there is, in the place of the strong cardinal boss and septum, an oval gap in the shell

* Proc. R. Phys. Soc. Edinb., 1880, v., p. 289.
t  Mon. Brit. Permian Brach., t. 3, figs. 9-10.
t  These numbers and letters refer to the figures given in my former description of S. Clarkei (Proc. 

R. Phys. Soc. Edinb., 1880, v.). (R. E., Junr.)
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substance. This discrepancy between such examples as figs. 18a and 21 can be accounted 
for simply by decortication, because, on several specimens, traces of much shelly matter 
remain, which, if wholly preserved, would bring the shell up to the thickness required to 
make it correspond with fig. 21 or fig. 23.

The dorsal valve is invariably flat, or, at any rate, what little concavity there is, is 
simply a median depression. The surface is composed of scaly concentric laminae, with 
wavy cross-lines and an occasional small spine. In specimens with the valves in apposi
tion the relatively narrow and long area, as compared with that of the succeeding species, 
becomes very apparent.

In the Memoir on the Bowen River Coal Field fossils, three species of Australian 
Strophalosia were described, the present one, the succeeding species, S. Gerardi, and S. 
Jukesii. A t that time much doubt existed as to the limitation of these species, but now, 
I  believe, I  am in a position to satisfactorily place all three on a firmer footing. The 
distinguishing features of S. Clarkei have already been pointed o u t ; its relation to S. 
Gerardi will be shown under that species, but a few remarks on S. Jukesii may be made 
here.

The chief point relied on formerly for the separation of S. Clarkei from S. 
Jukesii, was the deltoid or sub-quadrate form of the latter, as compared with the broad 
oval outline of the former. It appears to me now that the internal characters of the 
dorsal valve afford a far better ground for separation. In S. Clarkei the septum 
extends almost the whole width of the dorsal valve, but in S. Jukesii it hardly does 
more than reach the middle of the valve. The deeply excavated cordate depressions 
on each side the septum of the former is absent in the latter. In the first-named 
species the renal impressions form together a broad oval curve, and terminate forwards 
in a line with the front end of the septum; in the second species, on the other hand, the 
renal scars are much more aurate, comparatively broader, but not so oval, and project 
towards the front far beyond the termination of the septum. These characters, when 
viewed together, present a very different appearance in the two species.

The original specimens on which I  described S. Jukesii were said to have come 
both from New South Wales and Tasmania, but I believe this will prove a far more 
representative species of the latter than the former country.

Loc. and Horizon. Pelican Creek, Bowen River, five miles north of Sonoma 
Station ; the same, opposite Palmer’s Old Station; the same, three-quarters of a mile 
above Sonoma Road-crossing; Parrot Creek, Bowen River, four and a-half miles, eight 
miles, and nine miles u p ; Cockatoo Creek, Bowen River, half-a-mile above junction with 
Parrot Creek ; Bowen River, two miles above Beasley’s Old Public House {It. L. Jack) ; 
Springsure {The late James Smith) —Middle or Marine Series of the Bowen River Coal 
Field.

S t r o p h a l o s ia  G e r a r d i , King.
PI. 13, fig. 18 ; PI. 14, fig. 18 ; PI. 40, figs. 7 and 8.

Strophalosia Gerardi, King, Ann. and Mag. Nat. Hist., 1846, xviii., p. 93.
, ,, De Koninck, Mon. Productus et Chonetes, 1847, p. 137.
, ,, King, Mon. Permian Foss. England, 1850, p. 96, t. 19, f. 6 and 7.

,, ,, Davidson, Mon. Brit. Foss. Brach., Introdaction, 1857, t. 8, f. 211.
, ,, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 294, t. 12, f. 34-37, t. 13, f. 38.
„  ,, Etheridge fil., Journ. R. Soc. N. S. Wales for 1883 [1884], xvii., p. 87.

Sp. Char. Shell of medium size, ovato-rotund, at times becoming almost deltoid, 
strongly concavo-convex. Ventral valve convex, most so about the umbonal and visceral 
regions; umbo prominent, rounded, and overhanging the area to some extent; area 
short, high, and triangular; dorsal valve varying from concave to semi-concave, following 
closely the contour of the ventral, assuming a more or less deltoid form, usually much
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longer than wide; hinge-lino variable in length but never as wide as the shell; area 
well marked, elongately triangular; deltidium conspicuous, convex; septum short; 
renal impressions broadly oval; internal surface highly granular. Surface of the ventral 
valve concentrically laminated, and giving rise to numerous adpressed tapering spines, 
which, when worn off, leave the valve covered by a series of short, blunt, somewhat 
projecting tubercles ; surface of the dorsal valve similarly ornamented, but the concen
tric laminae appear to be smaller and closer together; near the front edge of the valve the 
lamellae become very close and numerous, and assume a strongly imbricated appearance. 
The greatest concavity of the dorsal valve is just below or in front of the hinge-line, where 
it appears to become much pressed in. The shell at times assumes a slightly irregular 
aspect, with an inclination or oblique tendency towards one side or the other; the front 
margin is rounded and continuous, and shows no indication of an indentation or sinuosity.

Obs. The identity of this Indian species with shells from the Bowen River Coal 
Field was based on certain individuals from the latter, possessing, amongst other 
characters, very concave dorsal valves. This separation was made, to some extent, on 
the advice of the late Dr. Davidson, but it was hinted that perhaps the one might prove 
to be a variety of the other.* The following remarks on this subject were made:—  
“ Notwithstanding the flat valve of typical specimens of 8. Clarlcei, it is just possible 
that it and the shells now referred to S. Gerardi, with the concave dorsal valves, may
after all be one and the same..................... On the one hand we have a series of dorsal
valves, all flat, and no ventral valve attached (= S . Clarlcei) ; on the other hand, a number 
o f bivalve examples, with very concave dorsal valves (?= S . Gerardi)." It  was 
subsequently shown,f through specimens obtained by Prof. A . Liversidge from the Darr 
River,J that the two species were in all probability distinct, a point which I think now 
capable of proof. In contradistinction to 8. Clarlcei, the valves o f 8. Gerardi are both 
densely spined; the dorsal valve always very concave; the form more irregular in 
outline and smaller, the area wide, short, and triangular; spines long, pendent, and 
adpressed to the shell; and the surface of both valves very concentrically frilled; but 
particularly noticeable amongst these are the concave dorsal valves, and the short, high 
triangular area in the ventral valve.

The internal structure of the dorsal valve has always been wanting to complete 
the comparison, but this is now supplied by a Tasmanian specimen in the Australian 
Museum, which I believe to be this species. The broadly oval forms of the renal or 
vascular impressions resemble those of S. Clarlcei, rather than 8. Julcesii, whilst, on the 
contrary, the short septum indicates a resemblance to the latter. The deep depressions 
on each side the septum in 8. Clarlcei are quite absent, so is the transverse ridge 
separating the upper from the lower pair of these, and probably the support o f the 
adductor muscles. The concavity of the dorsal valve varies, to some extent, in different 
individuals, but it is always very apparent. The hinge-line also varies in length, long 
in some examples, short in others, although, as before stated, it never extends the whole 
width of the shell.

It would appear, therefore, from the foregoing remarks that in the Permo 
Carboniferous rocks of this Continent and Tasmania, at least three species of Strophalosia 
are met with, as originally described by the Writer.

The resemblance of the Australian examples of S. Gerardi to Prof. King’s 
Indian type is very marked, both in outward shape, nature of the spines, form o f the 
dorsal valves, and the area.

* Proc. R. Phys. Soc. Edinb., 1880, v., p. 295.
t  Journ. R. Soc. N. S. Wales for 1883 [1884], xvii., p. 87.
£ Locality doubtful. (R .L .J . )
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Loc. and Horizon. Pelican Creek, Bowen "River, five miles north of Sonoma 
Station; the same, opposite Palmer’ s Old Station ; Parrot Creek, Bowen River, eight 
miles u p ; Bowen River, between Traverse Stations 25 and 26 {R . L . Rack); Banana 
Creek ( H . W. M ackay; Colin, de Y is)— Middle or Marine Series, Bowen River Coal 
F ield ; “  Darr River,* about three hundred miles south-west of Port Denison ”  {Prof. 
A. Liversidge; Colin. Sydney University).

Genus— CHONETES, Fischer, 1837.
(Oryctographie Gouv. Moscou., p. 134.)

Chonetes cracowensis, Etheridge, PI. 13, fig. 9.
Chonetes cracoiocnsis, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 336, t. 18, f. 2.

,, Laguessiana, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 207, t. 10, f. 7 (excl. syn.)
„  ,, Etheridge fil., Cat. Australian Foss., 1878, p. 48.

Sp. Char. Shell transversely oblong or semicircular, wider than long, both 
valves ornamented with many ribs ; hinge-line straight, not so long as the width of the 
shell; area narrow and parallel; ventral margin convex. Cardinal angles rounded and 
flattened at their extremities. Ventral valve slightly convex. Dorsal valve nearly flat, 
or following the curve of the ventral. Beak small, apparently slightly incurved, but 
not covering the hinge-line. The place of the hinge-spines faintly traceable. The 
surface of the shell covered by what must have been short and stout spines numerously 
distributed. {Etheridge.)

Ohs. Mr. Etheridge considered that his species differed from the typical 
Carboniferous Chonetes hardrensis { — C. laguessiana), De Koninck, by possessing 
flatter cardinal angles, and many more spines. On the other hand, Prof. De Koninck 
united C. cracowensis with his C. laguessiana, and guided by his universally accepted 
high opinion, I  followed a similar course in the “  Catalogue of Australian Fossils.”  
But an examination of numerous specimens from the Star River Beds causes me to 
doubt the advisability of this course, especially when Mr. Etheridge’ s figure, which 
excellently represents his species, is compared with that given by Prof. De Koninck of 
the shell from New South Wales. The figure of C. cracowensis represents a form with 
flat roundly rectangular sides, whereas the so-called C. laguessiana figured by De 
Koninck has acute cardinal angles, and the lateral margins rapidly and sharply merging 
into the ventral margins. I  quite fail to see how two such differently shaped shells can 
be relegated to one species, and it will be better, in the meantime, to accept the name 
applied by Mr. Etheridge to this shell.

Loc. and Horizon. Cracow Creek, Dawson River, Lat. 25° 20' S., Long. 
150° 15' E., approximate {The late R. Daintree)— Middle or Marine Series of the Bowen 
River Coal F ie ld ; Athelstane Range, Rockhampton {The ■late James Smith) — Gympie 
Beds ; Corner Creek, Great Star River (i2. L. Jack) —Star Beds.

C h o n e t e s , sp. ind. {a.), PI. 13, fig . 10 ; PI. 37, figs. 21 and 2 2 .

Obs. A  transversely semicircular, deep, and very convex, or, in fact, almost 
deltoid species, occurs in the Corner Creek Beds. I t  possesses the general form of 
Chonetes polita, McCoy,"f but, unlike the latter, is strongly costate. The alar angles 
are pointed, and it is altogether an elegant little shell.

* In this, as in the case of Productus brachythcerus, I  doubt the correctness of the locality quoted, as 
the Darr River is wholly in the Rolling Downs Beds. (R.L.J.)

f  Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 190, t. 47, f. 8-11.
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In the Keelbottom River Series a somewhat similar shell is found, but less 
convex, and very strongly ribbed, with the hinge abou equal in length to the shell. The 
ribs are coarse and bifurcate, about thirty-five previous to division, and irregularly rounded.

It is quite possible that both these shells are one species, but in the presence 
of the immense number of Ghonetes already described, it is impossible to venture on 
a name, especially when dealing with imperfect material.

hoc. and Horizon. Corner Creek, Great Star River (# .  L. J a ck ); Gully rising 
in cliff between two peaks on left bank of Keelbottom River, north of old Plum-tree Inn 
(.B. L. Jack)— Star Beds.

Chonetes, sp. ind. ( b.), PI. 13, figs. 7, 8, and 13.
[Compare C. australis, McCoy, Prod. Pal. Viet., Dec. iv., 1876, t. 35, fig. 1.]

Obs. The present Ghonetes differs wholly from either of the preceding. The 
ventral valve is broad and semicircular, quadrate, deeper than wide, and very slightly 
convex. The hinge-line was as long as the shell, and when perfect the alar angles 
bluntly pointed, but, as a rule, they are broken. A  moderately broad hinge appears 
to have been present, and there are the remains of several well-developed hinge-spines. 
There was a well-marked septum in both valves, and the inner surface highly pustulose, 
and punctate. The surface bore numerous distinct bifurcating ribs, and there is some 
indication of their having been spinose.

This species is probably closely allied to Ghonetes australis, McCoy. It  is 
certainly not O. laguessiana, as figured by De Koninck from New South TV ales, and 
it does not appear to be a large form of G. cracowensis. It is also advisable to 
compare, in passing, Ghonetes falklandica, Morris and Sharpe,* with which there is 
again some resemblance. Except that it is a larger species, G. illinoisensis, W o r then, f  
would represent our shell, especially in the very large number of costae. The latter 
are numerous, but less so than in 0. falklandica, and coarser; they bifurcate high up on 
the visceral region, and are prominent and bold, although not coarse.

Loc. and Horizon. Athelstane Range, Rockhampton ( The late James Smith); 
Stony Creek, Stan well, near Rockhampton ( The late James Smith)— Gympie Beds.

C h o n e t e s , sp. ind. (c.), PI. 37, fig. 20.
Obs. A small, very flat shell, the ventral valve slightly elevated below the umbo, 

then depressed in the middle line, producing a broad and very flat sinus. The hinge
line as long as the shell, and the alar expansions also apparently flattened. The area is 
small, and the septum extends for about half the height of the valve. The ribs are very 
numerous and fine, and each one bifurcates ; they must have been provided with regular 
concentric rows of spines, as the depressions representing the actual ribs are regularly 
so pitted. The lateral ribs are much curved outwards, whilst the umbo was very fine 
and small.

This pretty little cast at times looks more like an Orthotetes or Streptorhynchus, 
than a Ghonetes. The tripartite division of the surface probably arises from a rather 
flatly prominent central region, and flattened alar expansions

This is evidently not far removed from Chonetes comprersa Waa?cn,7 and, in 
fact, differs chiefly in the alar regions, being delicately striate, instead of quite plain. 
Waagen’ s remarks apply well to our specimens, bearing in mind that his examples were 
perfect, comparatively speaking, whilst ours are only impressions. He says— “ This is a

* Quart. Journ. Geol. Soc., 1846, ii., p. 274, t. 10, f. 4.
f  Illinois Geol. Report, 1868, iii., t. 15, f. 8.
X Pal. Indica (Salt Range Fossils), 1884, Ser. xiii., Vol, i., No. 4, fasc. 4, p, 630, figs. a-d.
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rather small species, with very flat valves, which are so close together that scarcely any 
room remains between them. The ventral valve bears, in the middle, a low sinus, and 
the radial striation of both valves is limited to the median parts, whilst the lateral parts 
remain entirely smooth.”

Loc. and Horizon. Gully rising in cliff between two peaks on left bank of 
Keelbottom River, north of Old Plum-tree Inn (B . L. Jack)— Star Beds.

C h o n e t e s , sp. ind. (d.), PI. 37, fig. 19.
Obs. A somewhat large, elongately quadrate, convex, and high cast occurs in the 

fossiliferous masses of Mount Britton. There is a large wide area, deep sinus in the 
dorsal valve of casts, and at least four hinge-spines on each side the umbo. The front 
and sides are densely pitted, but the nature o f the surface is unknown.

This form is only known to me as casts, but probably, judging from its size, is 
allied to the Athelstane Range species (PI. 13, fig. 8). The septum of the dorsal valve 
was large and strong. The cardinal muscular scars of the ventral valve were small and 
pear-shaped, and in this valve a septum also existed.

Loc and Horizon. Richards’ Homestead, three miles south-west of Mount Britton 
Township (A . L. Morisset)— Middle or Marine Series of the Bowen River Coal Field.

Order—CLISTENTERATA.
Family—L IN  G U LID  JE.

Genus— L IN G U L A , Bruguiere, 1791.
(Encyclop. Method., i., PI. 250, f. lci-c.)

L in g u l a  m y t il o id e s , J. Sowerby, ? PI. 13, fig. 19.
Lingula mgtilloides, J. Sby., Min. Con., 1813, i., p. 55, t. 19, f. 1 and 2.

,, mytiloides, Davidson, Mon. Brit. Carb. Brach., 1861, Pt. 4, p. 207, t. 48, f. 29-36.
Obs. Except that the specimen referred to this species is rather more angular 

along the middle line of the valve, it is difficult to distinguish it from typical examples 
of L. mytiloides. The test is preserved over half the surface of the specimen. Dana, 
in his W ork on the Geology of the Wilkes Expedition, describes a species, Lingula 
ovata, which may perhaps also be the present shell. It is “ quite small, much 
convex, regularly broad ovate, with the front margin not at all truncate. Beak acute, 
valves thin, smooth, with faint concentric lines of growth.”

The genus Lingula is of so scarce an occurrence in Australian Permo- 
Carboniferous rocks that the present specimen is of some importance.

Loc. and Horizon. Spring Creek, Cania, Burnett (W . H . Bands)— Gympie
Beds.

Section—MOLLUSCA VERA.
Class— P elecypoda .
Order—OSTRACEA.

Family— PECTIN ID jE.

Genus— E N T O L IU M , Meek, 1872.*
(Hayden’s Final Report E. Nebraska, p. 189.)

Obs. The existence of this, as an Australian genus, depends upon a few small 
and ill-preserved specimens in the Star River collections, made by my Colleague, and

* Prof. James Hall says—“ Pal. California, 1864, i., App. B., p. 478,” and that Entolium in its 
Palaeozoic sense is but a synonym of Pernopecten, Winchell. See Pal. N. York, 1885, v., Pt. 1, No. 2, p. Ivii.
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resembling the characteristic British species E. Soicerbii, McCoy, sp. One specimen 
showed the concentric close ornament, and seems to be the valve with the conate ears ; 
another displays the interior of the flat-eared valve (PI. 14, fig. 10), and, above all points, 
the typical central cartilage pit, the sockets for the obliquely diverging ridges, and the 
long posterior lateral grooves; and there is a trace of the large eccentric adductor 
muscular impression.

These Corner Creek specimens are small, but bear no comparison with the 
E. Sowerbii; it is therefore, probably, a distinct and smaller species, but the material 
is not copious enough to permit of a satisfactory determination.

Loc. and Horizon. Corner Creek, Great Star River (R . L. Jack)— Star Beds.

Genus— E U C H O N D R IA , .Meek, 1874.
(American Journ. Sci., 1874, vii., pp. 445 and 488.)

Obs. In this genus of Pectenoid shells, the hinge structure is peculiar. There 
is a “ comparatively large, oblique, central cartilage pit, and a row of smaller ones crossing 
the area at right angles all along, both before and behind the large oblique central pit.”

The above are the late Professor F. B. Meek’s remarks in establishing his genus 
for the little Pecten neglectus, Geinitz, from Illinois. He believed Euchondria to be 
more nearly allied to Pernopecten, Winchell,* than to Aviculopecten, but differs from 
the former in the obliquity of the central cartilage pit, and the presence of the true 
cartilage pits along the hinge. The so-called cartilage pits along the hinge of 
Pernopecten are probably only interlocking crenulations of the hinge, and not receptacles 
for any portion of the ligament.

Amongst the many indistinct fossils from the Corner Creek Beds, was a small 
semicircular shell with close, fine, concentric striae, a very rounded ventral margin, a 
long hinge-line, and a small anterior ear with radiating ridges. Along the latter are 
faintly visible the impressions of a vertical series of hinge-pits resembling those of 
Euchondria. No central oblique pit was observed, however, and since the specimen has 
passed from my hands, it has struck me that the genus Crenipecten, H all,f might put 
in as good a claim for it as Euchondria. In Hall’s genus the “  hinge is furnished 
with a series of small cartilage pits throughout its entire length and it would not 
surprise me to find that the impression under discussion is more properly referable 
to this than to the genus to which I assigned it in the list originally forwarded to my 
Colleague. X

Loc. and Horizon. Corner Creek, Great Star River (R . L. Jack) — Star Beds.

Family— A Y IC U LO PE C TIN ID tE.§

Genus—A V IC U L O P E C T E N , McCoy, 1851.
(Ann. and Mag. Nat. Hist., 1851, vii., p. 171.)

Obs. In the Corner Creek Beds, three species o f Aviculopecten have been 
noticed. In the first species the hinge-line is long, the surface covered with fine 
radiating costae, and the anterior ear very pronounced, narrow, long, and triangular, with * * * §

* As a matter of fact it is more nearly allied to Crenipecten, Hall.
t  Prelim. Notice Lamellib. Shells, Up. Helderberg, Hamilton and Chemung Groups, Pt. 1, 1884, 

p. 4066.
{  Handbook Queensland Geol., 1886, p. 39.
§ Meek and Hayden, Pal. Up. Missouri, 1865, Pt. i., p. 49
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three or four strong diverging ridges. The second species is highly cancellate, the 
radiating costse being fine, close, and round. The third shell is very small, and indicates 
a triangular species very narrow towards the umbones, and widening ventrally. No 
ornament is preserved, and only one of the anterior ears, which is triangular and deeply 
divided from the body of the shell. The whole of these points are such common 
characters amongst this group of shells, that they cannot be alone used for specific 
differentiation.

Mr. Hands has collected from Banana Creek, near Rockhampton, what is obviously 
another fragment of an Aviculopecten. It is a fragment without ears or hinge-line, 
covered with fine, elevated, radiating striae, slightly curved towards the sides of the shell, 
and with an intermediate rib between each pair; the whole are crossed by equidistant 
regular concentric lines, forming, by their intersections, small quadrangular spaces.

A v ic u l o p e c t e n  s u b q u in q u e l in e a t u s , McCoy, sp.
Pcctcn comptus, Dana (non McCoy), American Journ. Sci., 1847, iv., p. 160.

„  subquinquelineatus, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 298, t. 17, f. 1.
„  comptus, Dana, Geology Wilkes’ U. S. Explor. Exped., 1849, Vol. x., p. 704, Atlas, t. 9, f. 5.
„  subquinquelineatus, McCoy, Proc. R. Soc. V. D. Land, 1851, i., p. 322, t. 17, f. 1.

Aviculopecten subquinquelineatus, DeKoninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 295, t. 22, f. 2 
„  „  Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 297, t. 15, f. 52.

Obs. This is a large, strong, and distinctly marked species, at first sight 
resembling A. Fittoni, Morris,* but easily distinguishable from it by the plain and entire 
condition of the radiating costse ; whereas in A. Fittoni the latter are composed of a 
series of smaller radii. In both species the valleys between the ribs are filled with 
subordinate costse. In Morris’s species there is only one between each pair of ribs, but 
in McCoy’s there are from three to five. In A. subquinquelineatus the ears are large 
and radiately striated, and the whole shell must have grown to some considerable size. 
It appears Professor Dana’s name of P . comptus has precedence of McCoy’s by a short 
time, and would be the accepted one for this species, were it not that the name comptus 
had already been used by Professor McCoy f  for an Irish Carboniferous Limestone shell. 
Professor Dana’s name has therefore to give way to the subsequently described 
P . subquinquelineatus.

Loc. and Horizon. Bowen River, at No. 25 Traverse Station (P . L. Jack), in 
a hard flinty micaceous sandstone of the Middle or Marine Series, Bowen River 
Coal Field.

A v ic u l o p e c t e n  l im a if o b m is , Morris, ? PI. 14, fig. 1.
Pecten limceformis, Morris in Strzelecki’s Phys. Descrip* N. S. Wales, &c., 1845, p. 277, t. 13, f. 1. 
Aviculopecten limceformis, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 291, t. 22, f. 4*

,, sp. in d .y  Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 298.
Obs. A single specimen of a large species of Aviculopecten, with portions of the 

valves in apposition, has been obtained by my Colleague. It is a mere cast with remains 
of shelly matter here and there, but appears to correspond to a great extent with A . 
limceformis, Morris.^ The shell is very inequivalve, one valve being moderately convex, 
the other almost flat, or even, towards the ventral margin, a little concave. These 
characters would accord better with those of the species mentioned, than with any other 
of the Australian forms so far as described to the present time. In the Daintree 
Collection, Mr. Etheridge determined the presence of this shell and gave the following

* Strzelecki's Phys. Descrip. N. S. Wales, &c., 1845, t. 14, f. 2. 
f  Synop. Carb. Limest. Foss. Ireland, 1844, p. 90, t. 15, f. 14.
X Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 277, t. 13, fig. 1.
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diagnosis * :— “ Shell inequilateral or oblique, slightly convex near the umbonal region 
or beak; the ribs are also irregular and wavy, about thirty-five in number, and all meet 
near the umbo ; lines of growth obscurely wrinkled ; ears small, radiated, and coarsely 
wrinkled. Prof. Morris does not state the dimensions of his shell; proportionately our 
single specimen agrees with his, but apparently is individually larger.”

The general obliquity of the valve, and the convexity in the umbonal region, 
certainly point to this species, but the anterior ear, well relieved from the body of the 
shell, does not accord at all with Morris’ s figure, nor is there any indication of this in 
De Koninck’s illustration. I must confess to never having seen a complete individual 
of this species, and I am therefore rather in the dark as to its true appearance; but 
the obliquity, and the great inequality of the valves, as expressed above, are certainly 
important characters.

I  now figure a rather similar Aviculopecten (PI. 14, fig. 1) from G-ympie, in which 
the anterior ear is similar in shape to that of Mr. Etheridge’ s figure, but is less detached 
from the shell. This, for the preseut, must be regarded as referable to A. limceformis.

It is so rare to obtain any of these Australian Aviculopectens with the true shell 
remaining that identification in such a case, especially with mutilated examples, becomes 
difficult. Such a specitren has been obtained in the Yatton Gold Field, but space does 
not permit of our figuring it. The valves are in apposition, and portions of the ears 
wanting. The larger valve is oval and decidedly convex, the smaller convex in the 
visceral region, but gradually becoming flat, or even concave towards the front margiD, 
and to some extent also, the sides. In these we trace decided A. limceformis characters. 
Both valves possess about twenty-four broad, rather flattened ribs, those of the one 
valve fitting into those of the other at the ventral margin, and causing the latter to 
become fluctuating. Corresponding interspaces exist crossed by very close projecting 
frills. One end of the shell (it is difficult to say which, the ears being removed) is convex 
in the larger valve, but sublobate in the flat or concave piece, another character of 
A . limceformis.

Until the entire appearance of the last-named is more familiar, the identity of 
these species must remain opeu, but if not A . limceformis, it is possible that the present 
form, and Mr. Etheridge’ s figured specimen, may form a separate species, as they appear 
to have several points in common.

Loc. and Horizon. Coral Creek, Bowen Fiver, below Sonoma Road-crossing 
(R . L. Jack) — Middle or Marine Series, Bowen River Coal Field ; ? Gympie (JR . L. Jack) 
— Gympie Beds ; F Yatton Gold Field ( R . L. Jack)— Gympie Beds.

A v ic u l o p e c t e n  P im b r ic a t u s , Etheridge.
Aviculopecten ? imbricatus, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 32G, t. 14, f. 2.

„  ,, Etheridge fil., Cat. Australian Foss., 1878, p. 6.
Sp. Char. Shell inequilateral, and possessing twenty-two ribs, the ends or 

extremities of which imbricate or overlap in the cast; there appears to be, or to have been, 
a space between the end of each rib at its extremity, or along the ventral m argin; 
faint longitudinal markings run down each of the ribs, following their course. 
(Etheridge.)

Obs. An impression only occurs, and that of the inner surface, of one valve 
of this singular and doubtful shell. Our figure is taken from a gutta-percha cast o f 
the impression left. That it belongs to the Asiphonida I  do not doubt, and, I  believe,

* Quart. Journ. Geol. Soc., 1872, xxviii., p. 326, t. 14, fT 1. I am much puzzled by the central oval 
impression on the umbonal region. It cannot be a cartilage pit of the hinge, as it is in the wrong position 
for such a structure. (E. E.> jun.)
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to one of the Aviculidse. The umbonal region is certainly not complete; and, 
therefore, do true conclusion can be arrived at relative to the nature of the ears and 
hinge-line of the perfect shell. (Etheridge.)

Loc. and Horizon. Gympie ( The late R. Daintree) — Gympie Beds.

A v ic u l o p e c t e n  m u l t ir a d ia t u s , Etheridge.
Aviculopecten multiradiatus, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 327, t. 13, f. 1.

Sp. Char. Shell nearly equilateral, orbicular, depressed, slightly convex, with 
about sixty well-defined equidistant sharp ribs, all meeting at the um bo; these ribs 
appear to have been sharply elevated and plain; ears not seen; lines of growth well 
defined. (Etheridge.)

Obs. Aviculopecten multiradiatus was compared by Mr. Etheridge to A. plano- 
radiatus, McCoy, and A . docens, McCoy, both species of the British Carboniferous 
Limestone. It differs from the first in being less convex, but appears to be a more 
robust shell than the latter. The Author likewise added— “ It has also affinity with 
Recten squamuliferus, Morris, from Mount Wellington, Van Diemen’s Land. * I 
cannot, however, clearly determine the presence of imbricated scales upon the ribs.”  
Unfortunately, in the figure accompanying these remarks, the indications of scales on 
the ribs are distinctly visible, and it is exceedingly probable that the shell is only, after 
all, Aviculopecten squamuliferus, Morris.

Loc. and Horizon. Gympie ( The late R. Daintree) — Gympie Beds. An 
Aviculopecten like this species also occurs at Kooingal (The late James Smith) —  
Gympie Beds.

A viculopecten L aurienti, sp. nov., PI. 43, figs. 3 and 4.
Sp. Char. Shell small, orbicular, sub-equilateral, anterior, posterior and ventral 

margins rounded; umbones small, moderately acute. Bight valve hardly convex, much 
flattened; anterior ear elongately triangular, narrow, separated by a long, deep, and 
narrow byssal sinus ; posterior ear small, more or less rectangular; surface smooth, or 
with a few concentric growth-marks ; ears apparently smooth. Left valve slightly convex, 
with a straight hinge-line, rather less than the width of the shell, squarish ; anterior ear 
small, triangular, posterior small but wing-like; anterior ear and body of the valve 
covered with a large number of very fine radiating costae and interpolated riblets, crossed 
by equally fine concentric decussating laminae, and especially well marked on the anterior 
ear.

Obs. It is impossible to admit the shell De Koninck has called Aviculopecten 
depilisf to McCoy’s species of the same name. It is probable that the present shell is that 
referred to by the former under that designation. In A. depilis, McCoy,J the anterior 
ear of the right valve is squarish, not particularly elongated, and but little separated 
from the shell. In the present species it is quite the opposite of this. Had these 
characters been applicable to the left, instead of the right valves, a very close resemblance 
would have existed between the fossils now before me and A. variabilis, McCoy. § On 
the whole I  think it will be better to separate them under the above name rather than 
admit a doubtful reference to a little known European species. I  name this in memory 
of Prof. L. G. De Koninck. * * * §

* Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 278, t. 14, f. 1.
+ Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 22, f. 7.
t  Synop. Carb. Limest. Foss. Ireland, 1844, t. 16, f. 11.
§ Ibid., t. 1, f. 7.
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Loc. and Horizon. West of the Dividing Range, at the Crow’ s Nest, Mount 
Victoria, near Mount Morgan (The late James Smith; Mining and Geol. Mus., 
Sydney) ; Rockhampton District* (C. TV. De Vis; Colin. De V is)— G-ympie Beds.

Genus— D E L  TOPECTEN, gen. nov.
Gen. Char. Shell possessing the general structure of Aviculopecten, but the 

valves very inequivalve, the larger or convex valve with a high overcurved umbo, 
overhanging a long triangular hinge area, with longitudinal cartilage furrows, and a 
large deltoid-triangular cartilage pit.

. Ohs. Deltopecten is intermediate in its structure between Eecten and 
Aviculopecten. It possesses the central cartilage pit of the former, and the furrowed 
area of the latter, and besides this the larger or convex valve is much higher 
than its neighbour, the umbo of the one overhanging that of the other, similar to the 
structure of the genus Janira. It may therefore be said to be a compound of the 
structure of all three genera. This so thoroughly departs from the structure of 
Aviculopecten, and is, further, such an additional modification of the hinge structure in 
this group o f shells, to that indicated of late by various American Authors, that it seems 
to me to be worthy of generic distinction. I  therefore propose for the following 
Australian species, the only one in which I  have as yet noticed this structure, the 
name Deltopecten, in allusion to the shape of the cartilage pit or depression occupying 
the hinge area.

Type. Eecten illawarensis, Morris.

D elto pe c ten  il l a w a e e n s is , Morris, sp., PI. 41, fig. 3 ; PI. 43, fig 2.

Pecten illawarensis, Morris in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 277, t. 14, f. 3.
,, ,, Dana, Geology Wilkes’ U. S. Explor. Exped., Vol. x., 1849, p. 705, Atlas, t. 9, f. 9.

Aviculopecten illawarensis, De Koninck, Foss. Pal. Nouv.-Galles du Sud, Pt. 3, 1877, p. 301, t. 22, f. 1.
Ohs. Prof. De Koninck has correctly described this shell as inequivalve, even 

allowing for the fact that nearly all shells o f this group are more or less so. The 
larger valve is very much the more convex of the two, and better developed, with a large 
and high umbo overhanging the hinge area. These points are well shown in De 
Koninck’s figures. The area is exceedingly broad and strong, especially beneath the 
umbones, where it is excavated into ' a pseudo-cartilage pit of a deltoid or roundly 
triangular form, the area gradually narrowing outwards towards the anterior and 
posterior extremities. The pit must have been the receptacle for a large and strong 
cartilage. The whole area is coarsely transversely striated, or grooved.

The radiating costae of the surface vary to some extent in number. In Prof. 
Morris's figure, which appears to be that of the smaller valve, there are twelve or thirteen 
ribs, in that given by De Koninck of the same valve fifteen, whilst his view of the 
convex valve exhibits still more, perhaps twenty. In our specimens, the average 
number appears to be about fourteen.

The depression of the valves towards the front margins, referred to by De 
Koninck, takes place between the edges and the pallial impression, which is a well- 
marked feature in the examples before me.

In Professor James Hall’s figure of Aviculopecten princeps, Conrad, sp.,f there 
is both a triangular area, and a central depression. The former is very apparent,

* See note, p. 199.
+ Prelim. Notice Lamellib. Shells, Up. Helderberg, Hamilton and Chemung Groups, Pt. 1, 1884, 

t. 2, f. 4.
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but the latter is but indistinctly outlined. It is possible that a re-examination of this 
species, with the light thrown by D. illaivarensis, may show a closer relation between 
the two.

Loc. and Horizon. Richards’ Homestead, three miles south-west of Mount Britton 
Township (22. Hull) — Middle or Marine Series, Bowen River Coal Field.

Genus—  P TER IN O PECTEN , Hall, 1884.

Pterinopccten, Hall, Pal. N. York, 1884, v., Pt. i., No. 1, p. xii.
,, 35th Ann. Report, Regents Univ. State Cab. N. York, 1884, p. 4066.

Gen. Char. General characters of Avieulopecten, but the hinge-line long. Ears 
not well defined, being simple expansions or extensions of the upper lateral margins to 
the hinge-line. Test ornamented with rays. (H all.)

Obs. Prof. Hall is, I  believe, quite correct in separating from Avieulopecten 
those forms in which the ears are ill-defined, and not cut off from the body of the 
shell, especially the anterior one, except in one valve, as is usually the case in the typical 
species of that genus. This is accompanied by a posterior obliquity of the shell, which 
is equally characteristic. I have not Sowerby’s “  Mineral Conchology ”  to refer to, but if 
memory does not deceive me, Pecten papyraceus, Sby., of the English Coal Measures, 
will fall into this genus. Perhaps also Avieulopecten nodulosus, De Koninck,* will form 
another species.

Pterinopecten D evisii, sp. nov., PI. 40, fig. 9.
Sp. Char. Shell of medium size, obliquely rhomboidal, the length and height 

being nearly equal, but the greatest length a little below the middle. Anterior 
and ventral margins regularly rounded, but the posterior margin sigmoidally curved. 
Hinge-line straight, a little shorter than the length of the shell. TTmbonal region 
more or less flattened; beaks inconspicuous, anterior. Anterior ears small, triangular, 
separated by an undefined sulcus; posterior ears flattened, margins concave, and their 
extremities pointed. Surface of the left valve with moderately strong, direct, and non- 
flexuous radiating costae, becoming much finer on the posterior ears, those on the 
body of the shell, at least, bifurcating, perhaps a ll; concentric lines of growth wide 
apart.

Obs. There is a strong resemblance between all the species of this genus, and it 
is at times difficult to differentiate between them. The present species is, however, a 
marked one, from the relative resemblance between the height and length. In general 
outline P . Devisii approaches very closely the British Coal Measures species, P. papy
raceus, Sby., sp., but is more coarsely ribbed. In outline there is a marked correspondence 
with P . hoosacensis,~Wallcott,f but a similar difference exists here, in addition to the 
fact that the ribs are less numerous. In the extensive height of its valves, our species 
is also very like P . erect us, Hall, of the Chemung Group of North America.

It is named in honour of Mr. C. W . De Yis, M. A., Curator of the Queensland 
Museum, to whom I am indebted for numerous contributions of specimens for the 
illustration of the present W ork.

Another specimen, from the same Collection, with the umbones and hinge-line 
wanting, closely resembles the type specimen in general appearance, but the radiating 
costae are much finer, and far more numerous. They are also nodulated, but whether

* Faune Calc. Carb. Belg., 1885, Pt. 5, t. 37, f. 6.
f  Mou. U. S. Geol. Survey (Pal. Eureka District), 1884, viii., p. 232, t. 8, f. 9.
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independently, or as arising from the passage of concentric laminae, it is impossible to 
say. It is, o f course, conceivable that this may represent a distinct species resembling 
very closely the British P . papyraceus.

Loc. and Horizon. Rockhampton District* (0 . W. D e V is; Colin. De Y is)— 
Gympie Beds.

Order—MYTILACEA.
Family— A V IC U LID jF.

Genus— M E R IS M O P T E R IA ,f gen. nov.
Gen. Char. Pteronitiform in appearance, the anterior end lobe-like and well 

developed; posterior end alate. Area excavated along the cardinal edge of both valves, 
and deeply ridged for the reception of a ligament; cardinal teeth wanting, but a strong 
clavicle descends in each valve before the anterior adductor muscles; one or more lateral 
teeth in each valve. Anterior muscular scars double and strong, the superior scar situated 
towards the umbones. External ornament of concentric ridges.

Obs. Those acquainted with Pterinea will at once perceive that the shell so 
generally known to Australian Palaeontologists as Pterinea macroptera cannot properly 
be referred to that genus, from the character of its hinge. In Pterinea there are well- 
defined cardinal teeth, anterior in position to the umbones, and one or more posterior, 
lateral, oblique teeth, besides a striated or grooved hinge-margin, and a well-developed 
posterior muscular scar. In the proposed new genus, there are no cardinal teeth proper, 
one lateral tooth only, either oblique or horizontal, and, further, the posterior scar is 
very indistinctly developed. But, proceeding from the cardinal margin, and anterior to, 
and bounding the anterior scar, is a very strong clavicle or crest, leaving very deep slits 
in casts. Herein the structure of this shell differs very widely from that of Pterinea. 
The hinge area of each valve is large, high, and coarsely ridged, and when the valves are 
in apposition, forming a deep angular and elongated depression, which, during life, must 
have been filled by a strong and powerful ligament.

These features are particularly well shown in Morris’s figure of P . macroptera, 
especially the clavicle and the posterior lateral tooth. In Prof. De Koninck’s figure, on 
the other hand, the anterior scar is placed before the clavicle, a very erroneous repre
sentation, as it succeeds immediately after it, and is supplemented by a very prominent, 
but at the same time smaller scar above it towards the umbones, but still not within 
the beak cavity ; this scar is not shown in De Koninck’s figure at all.

Type. Pterinea macroptera, Morris.

M e r is m o p t e r ia  m a c r o p t e r a , Morris, sp.
Pterinea macroptera, Morris in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 278, t. 13, f. 1 and 2.

,, „  De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 305.
„  „  Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 298.

Obs. My Colleague has obtained a Pterinea, clearly this species, but only one 
specimen, and that without a part of the posterior wing. The small anterior lobe is 
only partially preserved; the hinge-line was clearly somewhat less than the width of 
the shell; and there are distinct remains of concentric laminas, although the specimen 
is only a cast. The cast of one of the characteristic teeth is also preserved.

Loc. and Horizon. Coral Creek, below Sonoma .Road-crossing, Bowen River 
( R . L. Jack) — in decomposed nodular ironstone of the Middle or Marine Series of the 
Bowen River Coal Field.

* See note, p. 199. 
f  fJLtpio-fxos =  a partition.



Family— M YTILIDJE.

Genus— M Y T IL O P S , S ail, 1884*
(Pal. N. York, v., Pt. 1, No. 1, p. xiv.)

Mytilops ? CORRUGATA, sp. nov., PI. 40, fig. 11.
Sp. Char. Shell obliquely mytiliform, triangular, produced more or less pos

teriorly and ventrally. Dorsal or cardinal margin short and straight, not obliquely 
elevated; ventral margin oblique, longer than the cardinal margin ; anterior end small, 
somewhat puckered ; posterior margin obliquely truncated. Beaks terminal. Surface 
with from twelve to twenty step-like imbricating flattened and concentric ridges, 
non-striate, and graduating upwards to the umbones. Diagonal ridge broadly convex.

Obs. This is a small shell, much resembling in its surface markings M cCoy’s 
Pullastra ? striatocostata,f  except that it is oblique, the hinge-line short, and the 
concentric cost® plain. In the latter, which has been figured by De Koninck J as 
Edmondia ? striatocostata, the dorsal and ventral margins are parallel, and the ends 
elliptically rounded. Here both are very oblique. The external markings give the 
present shell a very noticeable appearance. I  have not seen the nature of the hinge, 
but it corresponds with the external characters of the shells named Mytilops by Prof. 
James Hall. There is some resemblance between Avicula Hardii, De Koninck, 
and the present species, but the latter is a much deeper shell.

Loc. and Sorizon. Rockhampton District § ((7. W. D e V is ; Colin, de V is)—  
G-ympie Beds.

M ttilops ?, sp. ind., PI. 14, fig. 20.
[Compare Mytilus Bigsbyi, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, t. 21, f. 1.]

Obs. The shells described by De Koninck from New South Wales will probably 
fall within Hall’s genus Mytilops. The present form is neither so thick nor yet so 
transversely expanded as this species, otherwise it appears to be very near it. Only two 
examples have come before me, both much compressed, and one imperfect. The nature 
of the interior of the shell is unknown.

Loc. and Sorizon. G-ympie (B . L. Jack) — Gympie Beds.

Genus— M O D IO M O R P S A , S a il and Whitfield, 1869.
(Prelim. Notice Lamellibranc Shells, p. 72.)

M odiomorpha ? D aintreei, sp. nov., PL 14, fig. 13.
Sp. Char. Shell transverse, elongately triangular, or irregularly subobovate, 

narrowed anteriorly, expanded posteriorly; probably thin-shelled; a narrow ill-defined 
sinus proceeds from the umbones to the ventral margin, immediately at the anterior end. 
Hinge long but not extending the whole length of the shell, rising slightly posteriorly; 
ventral margin straight at the anterior end, rather curved posteriorly. Anterior end 
small, lobate, posterior end subalate ; margin obliquely truncated. Anterior muscular 
scars small, close under the umbones; beaks moderately acute; valves convex, with 
strong diagonal ridges, the surface betweeu them and the hinge more or less concave; 
ornament unknown. * * * §

* This genus may have been proposed at an earlier date, but it is very difficult to get at the real dates 
of a large number of Prof. Hall’s genera, his system of publication being, to say the least of t, a very 
complicated one. The above is the first reference I am acquainted with. (B. E. Junr.)

+ Ann. and Mag. Nat. Hist., 1847, xx., p. 305, t. 14, f. 3.
J Foss.. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 269, t. 18, f. 3.
§ See note, p. 199.
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Obs. The present shell appears to correspond in general outline with those 
American Bivalves for which Prof. James Hall and Mr. "Whitfield have proposed the 
above genus. There is, however, a less arcuate outline, and a more determinate diagonal 
ridge. The concavity above the latter is a very marked feature in this species. Further
more, I  have not seen “  the single strong wedge-form tooth in the left valve, and 
corresponding cavity in the right,”  which appears to distinguish Modiomorpha.

One specimen seems to show indications of some radiating ribs on the body of 
the shell, parallel to the diagonal ridges, but they are very indistinctly preserved.

Loc. and Horizon. Hawkins’ Gully, Kroombit Diggings, Port Curtis (W . H . 
Rands)— Gympie Beds.

M odiomobpha mytilifobmis, sp. non., PI. 14, fig. 5 ; PI. 40, fig. 4.

Sp. Char. Shell transversely ovate, modioliform, convex, curved, moderately 
gibbous, expanding posteriorly, dorsal and ventral margins divergent. Anterior end 
small but non-lobate, its margin rounded. Posterior end expanded, gradually com
pressed, the convexly rounded margin gradually passing imperceptibly into the dorsal 
margin, the widest portion of the curve being above; ventral margin concave cen
trally, convex anteriorly and posteriorly ; cardinal or dorsal margin elevated, nearly 
straight but not in the least angulated; hinge-line of the left valve with a long socket 
under the beaks for the reception of tooth of the opposite valve, and a long posterior 
lateral tooth ; valves convex medianally, a broad and rounded diagonal ridge proceeding 
from the beaks and becoming lost towards the posterior end. TJmbones small and quite 
anterior, an almost imperceptible sinus running from them in each valve, to the ventral 
margins. Surface with broad concentric folds.

Obs. This shell is very like the smaller figure of M cCoy’s Modiola erassissima * 
but not the larger one, and may even be the latter. But in the present shell there is 
no angulation of the posterior hinge-line, this and the posterior margin insensibly 
passing into one another. Again, there is little or no sulcus from the umbones towards 
the ventral margin, the sinuation of the latter being much more gradual in the present 
shell, and placed nearer the centre of the margin, with a corresponding decrease in 
height of the posterior end. To some extent M . mytiliformis resembles Cypricardia 
imbricata, Dana,f but in the figure of the latter the ventral margin is not at all inflected, 
and there does not appear to be any umbonal slope. Furthermore, the posterior end, 
judging by the surface ornament, was sigmoidal. In. PI. 38, figs. 12 and 13, is probably 
represented the younger condition of this species, which is equally like Dana’s 
Cypricardia prcerupta,J but the cardinal margin of the latter is too horizontal; 
and again there is an entire absence of the diagonal convexity visible in our little 
shell.

The young form (PI. 38, figs. 12 and 13) again might at times be mistaken for 
Dana’ s Cypricardia simplex,§ but the same points will serve to separate the two. The 
name Cypricardia is merely quoted from Dana, as it is most inappropriate to these 
shells.

Loc. and Horizon. Banana Creek, Banana, Dawson River (R . L. JacJc and C. W. 
De Vis) ; Richards’ Homestead, three miles south-west o f Mount Britton Township 
( R . H u ll)— Middle or Marine Series, Bowen River Coal Field. * * * §

* Ann. and Mag. Nat. Hist., 1847, XX., p. 300, t. 15, f. 2 and 3.
t  Geology Wilkes’ U. S. Explor. Exped., Vol. x., Atlas, t. 8, f. 5.
X Ibid., f. 10.
§ Ibid., t. 9, f. 2.



Order—ARC ACE A,

Family— ARCIDA2.

Genus— P A R  A L L E L O D  ON, Meek and Worthen, 1866*
(Proc. Chicago Acad., i., p. 17.)

Parallelodon costellata, McCoy, PI. 40, figs. 12 and 18.
Byssoarca costellata, McCoy, Synop. Carb. Lime. Foss. Ireland, 1844, p. 72, t. 11, f. 36.
Palcearca costellata, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 286, t. 16, f. 6 and 7.

Sp. Char. Shell small, subrhomboidal, rather square-ended, valves fairly convex, 
about twice as long as wide. Anterior end short, rather alate, the margin rounded, 
joining the hinge-line at a sharp angle : posterior end produced and compressed, the 
margin obliquely truncated, and rather emarginate. Dorsal margin straight, as long as 
the shell; ventral margin rounded, with a slight concavity a little anterior to the middle. 
Diagonal ridge pronounced but not acute, posterior slope rather concave, a sinus 
traversing the valves obliquely from the umbones to the concavity in the ventral 
margin. Posterior teeth three, long and rather oblique. Surface with concentric 
ridges at irregular intervals, close or distant, crossed by innumerable, fine, almost 
microscopic, radiating striae, somewhat broken or fluctuating.

Obs. I am unable to compare this shell with M cCoy’s figure, and have to 
accept De Koninck’s determination, but the above description will serve to show the 
trivial differences which exist between the present shell and the latter’ s description. 
These are the presence of the large number o f radiating striae, and three instead of 
two posterior teeth. In addition to these points the Queensland shell is much larger. 
Possibly it is a distinct species, and in that case may be known as Parallelodon 
Konincki.

Loc. and Horizon. Rockhampton D istrictf ( C. TV. D e V is; Colin. De Y is)—  
Gympie Beds.
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Family— NTJ CULIDA2.

Genus— N U CU LA, Lamarck, 1799.
(Prodrome, p. 87.)

N ucula, sp. ind., Pi. 40, fig. 10.

Obs. A cast of a small oblong-deltoid shell, with a short posterior hinge, and a 
very abrupt, almost vertical, anterior margin. The anterior end is much reduced in size, 
and the beaks quite terminal; the posterior end is curved and produced. There are 
impressions of six hinge teeth, and traces of fine concentric striae.

This fragment is so far satisfactory, that it demonstrates the presence of the 
genus in the Queensland beds. It properly belongs to the group of Nucula tumida, 
Phill.J The cartilage pit has not been satisfactorily seen.

Loc. and Horizon. Rockhampton District § (C. TV. De V is ; Colin. De Y is)—  
Gympie Beds. * * * §

* Macrodon, Lycett, 1845, non J, Muller, 1842,
f  See note, p. 199.
X Not to be confounded with N. tumida, Ten. Woods, a South Australian Tertiary Shell, which 

requires renaming.
§ See note, p. 199,



Family— NUCULANIDJE.

Genus— N U C U LA N A , Link, 1807.
(Beschr. Natur. Sairnnl. Rostok, iii., p. 155.)

N uculana, sp. ind., PL 14, fig. 17.
Ohs. A  small specimen of a very inequilateral Nuculana represented by 

an external impression, after the type of N. leiorhynchus, McCoy,* and Nucula 
hirostrata, McCoy, f  It possesses a snout-like posterior end. The anterior was moderately 
long, the umbonal region a good deal canted over to the posterior side, and high. The 
posterior end is sharply pointed, with a strong posterior angle, and the body of the 
shell delicately striate. It is absolutely impossible to distinguish between the present 
shell and an undetermined Carboniferous Nuculana figured by Messrs. Meek and 
"Worthen but not described. | Our specimen corresponds in every particular, even to 
size, and although the material is too little to found a species on, I  would beg to suggest 
that in the event of further specimens showing the Queensland shell constant, that it 
and the American species be called Nuculana Wortheni.

Loc. and Horizon. Corner Creek, Great Star Fiver (B . L. Jack)— Star Beds.

Order—LUCINACEA.
Family— S O L E M T ID  M .

Genus—SO LK M YA , Lamarck, 1819.
Solemya, Lamarck, Hist. Nat. Anim. sans Vert., 1819, v., p. 488.
Janeia, King, Mon. Permian Foss. England, 1850, pp, 177 and 246.

Solemta Edeleelti, sp. nov., PI. 14, fig. 16.
Sp. Char. Shell narrow-oblong, length two and a quarter inches. Hinge-line 

not as long as the shell, a little angulated on the anterior side; beaks about one-third 
from the anterior end, apparently a little depressed. Anterior end small; posterior 
end elongated, possibly compressed; posterior slope small, and but slightly marked; 
posterior margin obliquely truncate. Surface with a large number of sharp, strong, 
radiating ribs, distributed over the whole, with a few transverse corrugations.

Ohs. This fine species is a worthy addition to the limited number of Solemya 
known, and is named in compliment to the Collector.

In case it should at first sight be taken either for Pleurophorus costatus, Morris, 
or P . Morrisii, De Kon., it may be at once distinguished by having the whole surface 
radiate.

Loc. and Horizon. Stonehumpy Creek, Bowen River (JE. Edelfelt) — Middle 
or Marine Series, Bowen River Coal Field.

Family— ASTARTIDA2.

Genus— P L E U B O P H O B U S , King, 1844.
(Ann. and Mag. Nat. Hist., xiv., p. 313.). 7

Pleurophorus R andst, sp. nov., PI. 14, fig. 14.
Sp. Char. Shell oblong, moderately convex. Hinge-line straight and lo n g ; 

ventral margin gently convexly rounded. Anterior end small, posterior end flattened,
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* Synop. Carb. Lime. Foss. Ireland, 1844, t. xi, f. 27. 
t  Synop. Carb. Lime. Foss. Ireland, 1884,1 .11, f. 23. 
$ Illinois Geol. Report, 1873, v., t. 26, f. 10.
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the margin obliquely curved downwards, posterior slope not manifest; siphonal ridge 
slightly perceptible. Umbones small, quite anterior, and from them proceed four diagonal 
ridges, spreading out ventrally: surface otherwise concentrically lined.

Obs. The above characters are taken from a decorticated cast. From P . 
Morrisii, De Koninck, this species differs by having diagonal ridges confined to the 
centre of the valve. From P. biplex, De Koninck, by possessing four instead of two 
diagonal ridges, as well as a much straighter hinge, and a different outline to the 
posterior margin. P . Rand si is undeniably nearest to the European P . costatus, 
Brown,* but in the latter the divaricating ridges are broken up, three on the body of 
the shell and the fourth under the hinge-line.

Roc. and Horizon. Near Tarrol Station, Burnett (W . 3 .  Rands) — G-ympie
Beds.

Genus—A S T  A R T  JELL A, Hall, 1858.+
(Iowa Geol. Report, Pt. 2, p. 715.)

A startella ? rhomboidea, sp. nov., PI. 14, fig. 15.
Sp. Char. Shell small, square-ovate, compressed; hinge-line much arched, very 

oblique posteriorly; ventral margin rounded, anterior margin more inclined to be square 
than rounded, whilst the posterior margin is decidedly square; umbones prominent and 
projecting; lunule probably well marked; surface with sharp thread-like, raised, 
equidistant, concentric striae, with more or less flat interspaces.

Obs. The more important hinge characters of this shell are at present unknown, 
and its reference to Astartella is therefore purely suppositive. It possesses the 
sculpture of many species, but the hinge-line is too oblique for a true Astartella.

It agrees better generally with certain forms described by the late Dr. Meek 
from the Coal Measures of Ohio,J than it does with Hall’s type, which is a more massive 
shell, although still small.

The sculpture of A. ? rhomboidea resembles that of Rachydomus Lanai, De 
Koninck,§ but the shell otherwise differs completely in the outline of the posterior end. 
Again, it appears to have certain relations with the genus Scaldia, De Byckholt, but the 
present name will, in the meantime, serve to distinguish it. It  is certainly distinct 
from either of the New South Wales shells referred to this genus by Prof. De Koninck.

Loc. and Horizon. Gympie (R. L. JacTc) — Gympie Beds.

Genus— Q Y F R IC A R B E L L A , Hall, 1858.
Cypricardella, Hall, Trans. Albany Inst., 1858, iv., Pt. 1, p. 17.
Microdon, Conrad (non Agassiz), Journ. Acad Nat. Sci. Philadelphia, 1842, viii., Pt. 2, p. 247.

Cypricardella Jackci, sp. nov., PI. 14, figs. 11 and 12.
Sp. Char. Shell oblong-ovate, nr oderately compressed, deeper than wide ; hinge

line straight, horizontal; ventral marg in verj  convexly rounded; anterior side small, 
the margin obliquely curved; posterior margin similarly curved, but not produced; 
umbones anterior, small, and inconspicuous ; escutcheon well-marked and deep; lunule 
none, the anterior border being erect and simple; surface nearly smooth, or with very 
fine impressed concentric lines. * * * §

* King, Mon. Permian Foss. England, 1850, t. 15, f. 13-20.
+ Non Astartila, Dana, 1847.
X Ohio Geol. Report, 1875, ii., Pt. 2 (Pal.), t. 19, f. 1 a and b.
§ Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 278,1. 19, f. 5.
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Obs. The shell has undergone erosion about the umbones and dorsal margin, 
which gives it a rather inequivalve appearance. Its generic affinities are obscure, but it 
resembles several forms of Cypricardella lately described by Professor De Koninck. It 
is certainly undescribed as an Australian species.

Loc. and Horizon. Near Mount Hamilton, six miles north-east of G-ympie 
(R . L. Jack) — Gympie Beds.

Genus— A S T A R T IL A , Dana, 1847.
(American Journal Sci., iv., p. 155.)

A startila cytherea, Dana, PI. 14, figs. 3 and 4.
Astartila cytherea, Dana, American Journ. Sci., 1847, iv., p. 155.

,, ,, Dana, Geology Wilkes’ U. S. Explor. Exped., Vol. x., p. 690, Atlas, t. 4, f. 1-1(7.
Sp. Char. Shell rhombic-ovate, sub-compressed. Hinge-line straight, ventral 

margin rounded, and moderately sharp at the gape. Anterior end rather acumi- 
nately produced, small, its margin sharply rounded; posterior end rounded, without 
emargination. Umbones quite anterior, and much incurved and elevated; a deep 
but not circumscribed lunule present. Surface very characteristically marked by 
regular flattened, non-imbricating, oblique, concentric laminae, separated by shallow, 
narrow grooves, gathering together in bundles on the anterior end, and more or less 
striate.

Obs. The shell now under description approaches very closely, if it is not 
identical with, Astartila cytherea, l)ana, which it resembles in general outline, the 
oblique hinge-line, and high and elevated incurved beaks. It also has a general 
resemblance to Morris’ s figure of a young individual of Pachydomus ylobosus,* but the 
beaks are much smaller, and the anterior margin less defined and more excavated. It 
is, however, an open question if the figure quoted is a Pachydomus at all.

The present shell equally resembles Pachydomus ovalis, M cC oy,f and it is 
even possible that this, and the shell referred to as figured in Dana’s work, are 
identical.

Loc. and Horizon. Stonehumpy Creek, Bowen River {E . Edelfelt)— Middle or 
Marine Series, Bowen River Coal Field.

Order—CHAM ACEA,
Family— TR ID A C N ID iE .

Genus— E U R Y D E S M A , Morris and Sowerby, 1845.
(Strzelecki’s Phys. Descrip. N. S. Wales, &c., p. 275.)

Obs. Amongst the many interesting occurrences of New South Wales marine 
Permo-Carboniferous fossils in Queensland, not the least is that of a Eurydesma. The 
specimens, although calcified throughout, are much decorticated by weathering, 
but the outline of the two valves when united, the straight posterior hinge, and the 
deeply excavated lunular space, are all unmistakable evidences of the genus Eurydesma. 
In  the umbonal region the shells are very thick, quite an inch, and the structure of the 
shell is very beautifully seen in some places, whilst the rugged cartilage furrows of 
the hinge are equally apparent.

* Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, t. 10, f. 3. 
f  Ann. and Mag. Nat. Hist., 1847, xx., p. 302, t. 14, f. 4.
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E ubydesma co ed at a, Morris.
Jsocardia ? sp., J. de C. Sby., Mitchell’s Three Expeds. Int. E. Austr., 1838, i., p. 15, t. 2 [3], f. 1 and 2. 
Eurydesma cordata, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 276, t. 12.

„  ,, Dana, Geology Wilkes’ U. S. Explor. Exped., 1849, Vol. x., p. 700.
Obs. Several large and small shells from the Yatton Gold Field may be referred 

to this species, both from their massive shells and strong thick hinges, but they are too 
much weather-worn for general description. Dana mentions that in the half-broken-off 
beak of one valve “  there is a tubular cavity, filled with rock, coming up obliquely from 
between the beaks, and passing out anteriorly, and this cavity is probably the byssiferous 
channel.”  A  similar passage is visible in one of our specimens.

Loc. and Horizon. Yatton (R . L. Jack and N. H . Burrowes— Mining and Geo
logical Museum, Sydney)— Gympie Beds.

Eubydesma sacculus, McCoy.
Pachydomus sacculus, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 301,1 .14, f. 5.
Eurydesma sacculus, Dana, Geology Wilkes’ U. S. Explor. Exped., Vol. x., 1849, p. 700, Atlas, t. 7, f. 8a-c.

Obs. Several badly preserved examples are probably referable to this species. 
One in particular shows the characteristic satchel-shaped outline, and the short posterior 
compressed wing. The shell substance is very foliaceous, and it appears to have been 
a much less robust shell than F . cordata, Morris.

Loc. and Horizon. Yatton (A . H . Burrowes; Mining and Geological Museum, 
Sydney)— Gympie Beds.

Order—YEN ERACE A.
Family— CARD IIDJE.

Genus— CON O CARD IU M , Bronn, 1835.
(Lethsea Geognostica, 1, p. 91).

CONOCABDIUM AUSTBALE, McCoy, PI. 14, fig. 6.
Pleuororhynchus australis, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 30, t. 16, f. 4.
Conocardium australe, Etheridge fil., Cat. Australian Foss., 1878, p. 68 [for synonymy.)

Obs. The Gympie Beds have yielded a single example of a Conocardium, larger than 
Prof. McCoy’s figure, but resembling his species in outline and appearance, except that 
the two diverging impressed lines on the shorter end of the shell are not visible. The 
difference in the strength of the strise on the portions which would be bounded by these 
impressed lines is, however, quite apparent, and as described by McCoy. The carina of 
C. australe has a peculiar curve characteristic of the species.

Loc. and Horizon. Gympie (R . L. Jack) — Gympie Beds.

Order—MYAOEA.
Family— AN ATIN ID J2.

Genus— C H M N O M Y A , F. B . Meek, 1866.
(Pal. Up. Missouri, Pt. i., p. 42.)*

Obs. The following species are provisionally referred to this genus, pending a 
detailed examination of allied forms from the Marine Series of the New South W ales 
Per mo-Carboniferous rocks. It has been pointed out by Dr. Paul Fischer,+ that the

* Smithsonian Contributions to Knowledge, 1866, Vol. xiv., No. 172. 
f  Man. Conchy 1. et de Pal. Conchy1., 1877, p. 1167.
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European species referred by tbe late Prof. De Kouinck to this genus do not wholly 
accord with those for which it was origiually proposed by the late Dr. Meek. I t  is 
possible that the same objections can be raised against the Australian shells.*

CHiENOMYA ? Etheridgei, De KonincJc, sp.
Sanguinolites Etkeridgeiy De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 262, t. 17, U 2

(non t. 16, f. 2).
Sp. Char. Shell of medium size, gibbous, curved, more or less oblique, and pro

duced posteriorly; flanks very gibbous in the visceral region, rapidly decreasing to 
the ventral margin. Cardinal margin or hinge-line less than the length of the shell, to 
some extent curved upwards ; ventral margin somewhat obliquely curved from before 
backwards. Anterior end subtruncate ; posterior end obliquely and abruptly truncate, 
with a narrow gape. Umbones anterior and prominent; diagonal ridge rounded; 
posterior slope flattened. Lunule apparently elongated and narrow; escutcheon 
wide, and moderately long. Lines of growth rugged and coarse, with intermediate 
finer striae.

Obs. The specimen from which the above characters are taken is rather 
crushed, and they are therefore open to modification. The diagonal groove represented 
in De Koninck’s figure is not visible in the present example. It is a much longer species 
than Chcenompa ? acuta, Etheridge, and the dorsal margin appears to rise rather more. 
In specimens of C. Etheridgei from the Maitland Coal Measures the diagonal ridge varies 
much in its development; in some it is very pronounced, in others but little apparent. 
How much of this is due to pressure and distortion it is difficult to say, but in some 
specimens it undoubtedly is the case, as it is accompanied by a greater or less degree 
o f artificial inequivalvism; but in all such cases the width of the valves is much 
increased, as if by pressure from above.

Loc. and Horizon. Banana Creek, near Banana, Dawson River (H . M ackay;  
Colin. De V is)—Middle or Marine Series, Bowen River Coal F ield ; F Grympie ( W. H . 
Hands) — G-ympie Beds.

Chjsnomya ? carinata, sp. nov., PI. 43, figs. 5 and 6.
Sp. Char. Shell rhomboidal, short, oblique, gibbous, produced posteriorly, 

highly carinate. Cardinal margin short; lunule short and w ide; escutcheon moderately 
wide and shallow, with sharp margins; ventral margin obliquely rounded. Anterior 
end small, very oblique ; posterior end obliquely truncate, slightly gaping. Diagonal 
ridge very marked, prominent, and sharp ; posterior slope concave, with a median groove 
or depression. Umbones prominent and terminal, incurved. Concentric ridges very 
coarse and widely separated, ending at the diagonal ridge, or but very little marked on 
the posterior slope.

Obs. These characters are taken from a decorticated specimen. This is a very 
marked shell when viewed in profile, from the great prominence of the diagonal ridge. 
W hen seen from above, across the valves, its great width at once attracts notice, being 
quite two-thirds the length of the shell. The short form, and the wide, highly 
carinate condition, without any sign of distortion, lead me to regard this as a distinct 
species.

Loc. and Horizon. Banana Creek, near Banana, Dawson River (_ZT. MacTcay; 
Colin. De V is)— Middle or Marine Series, Bowen River Coal Field.

* They certainly are not Sanguinolites, as that genus was restricted by De Koninck {see p. 281). I  
hope to work the groups out shortly. {B.E. Junr.)
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Ch-ENOMYA ? acuta, Etheridge, sp.
Panopcaplicata, var. acuta, Etheridge, Quart. Journ. Geol. Soc., 1872,xxviii., Pt. 3, p. 342, t. 21, f. 3 and 3a.

Obs. M y Colleague states that the shell referred by Mr. Etheridge to the 
Cretaceous species Panopea plicata, Sby., under the varietal name acuta comes from the 
Permo-Carboniferous Series of the Bowen River Coal Field, and can therefore bear no 
relation to the form described by Sowerby.

Mr. Etheridge remarks that “  our shell is more acute than Sowerby’s typical 
form, the posterior or anal border or extremity in this variety being less truncated ; it, 
however, gapes as much.”  It is not impossible that this fossil may be a species of 
Chcenomya, although we at present know little of the external sculpture, whether granu
lar or not. It is even possible, judging from the difference in outline of Mr. Etheridge’s 
figures, that two species have been placed under the one name.

Loc. and Horizon. Pelican Creek, Bowen River ( The late B . Daintree) — Middle 
or Marine Series, Bowen River Coal Field.

Ch^ nomya? bowenensis, sp. nov.
Sanguinolites {comp. S. clava, McCoy), Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 302, t. 16, f. 54.

Sp. Char. Shell transversely elongate, produced, nasute, and sharp posteriorly, 
closed, very convex in the visceral region, rapidly decreasing towards the ventral margin. 
Cardinal margin or hinge-line straight; ventral margin convex; anterior end gibbous 
and inflated; posterior end much compressed or flattened, wedge-like, attenuating 
rapidly to a sharp, thin margin, which is narrowly rounded. Umbones quite anterior 
and terminal, inrolled, and depressed from above ; no diagonal ridge, or defined posterior 
slope, but the flanks of the valves much inflated and gibbous. Lunule apparently some
what cordate. Surface with rather broad, concentric lamellae of growth, forming 
coarse rugae on the flattened posterior end.

Obs. I  formerly regarded this shell as a Sanguinolites and compared it to S. clava, 
McCoy, but it cannot be placed in that genus as now restricted. The following remarks 
were then made:— “ W ith the exception of a somewhat shorter and more gibbous form, 
I  am unable to distinguish this species from Prof. M cCoy’s S. clava. The specimen is 
a decorticated cast, there are no traces of muscular impress ions left, and the valves have, 
by pressure, been slightly displaced. Notwithstanding this it is easily seen that the 
shell possessed a much more gibbous and rotund habit than S. clava, the relative 
convexity of the valves immediately below the beaks being greater. The rapid attenua
tion of the flanks towards the ventral margin, and the thinning-off of the posterior end, 
are as in S. clava, and there also existed a well-marked lunette and escutcheon, although 
the latter was much shorter than in McCoy’s species. Lastly, the posterior slope is 
more defined in the Australian form, and the valves were closed posteriorly. Taking 
all these characters together, it must be conceded that, in all probability, the two species 
are distinct. A  useful comparison might be made between Mr. Jack’s shell and two 
Australian species described by Dana, did we only know more about them, viz.:—  
Edmondia ? (Pholadomya) glendonensis,* and Sanguinolites or Edmondia ? (Phola- 
domya) undata.f  The first, as figured by Dana, is a crushed-down shell, without form 
or character, and is simply unrecognizable; all one can say is, that it appears to be a 
shorter form than that now under discussion. The second is a very Sanguinolites-like 
shell, aud is clearly separated from the latter by the position of the beaks, more than 
sub-central in position, and the consequently larger anterior end.

* Geology Wilkes’ U. S. Explor. Exped., 1849, Vol. x., Atlas, t. 2, f. 12.
*t* Loc• czt*f f. 11.
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A  glance at the so-called species of Sanguinolites described * from the Carboni
ferous beds o f New South Wales by Professor De Koninck (S. Etheridgei, S. M itchellii, 
S. McCogi, and S. Tenisoni), will show how little resemblance they bear to the Queensland 
fossil. O f them, S. McCogi is certainly more nearly allied to the latter than any of the 
others. It has the outward appearances of the genus Allorisma, K ing,f but without a 
better knowledge of its internal characters it would not be wise to so refer it. It is 
certainly clear that, like the latter, it possessed an external ligament, but the impression 
of the pallial line is not retained. Again, the valves are more convex than is usually 
seen in Allorisma.

Loc. and Horizon. Coral Creek, Bowen River, below Sonoma Road-crossing 
(-8. L. Jack) — Middle or Marine Series, Bowen River Coal Pield.

Genus— E D M O N D IA , D e Koninck, 1842.
(Descrip. Anim. Toss. Terr. Carb. Belgique, p. 66.)

E d m o n d ia  F o b o y a t a , Etheridge.
Edmondia obovata, Etheridge, Quart. Jouro. Geol. Soc., 1872, xxviii., p. 328, t. 13, f. 3.

Sp. Char. “  Shell ovate, anterior margin convex, or nearly circular; posterior 
margin slightly truncated ; hinge-line nearly straight; umbones small, close to anterior 
side; ventral margin almost parallel with dorsal; outer shell wanting, but appears to 
have been concentrically banded.”  ( Etheridge.)

Obs. This species was compared by Mr. Etheridge to Pullastra ovalis, McCoy, 
and Edmondia ? compressa of the Irish Carboniferous System.

It is an extremely difficult matter appropriating these indistinct casts to their 
proper genera. The present specimen is certainly not a Mgacites, as alternatively 
suggested by its describer, nor does it agree well even with the characters of Edmondia. 
The figure seems to me to agree much more with the outline of the last genus, 
Chcenomga ?, than it does with either of the foregoing.

Loc. and Horizon. Beehive Reef, G-ympie ( The late i?. Daintree)— G-ympie
Beds.

Genus— SAN G  TJINOLITES, McCog, 1844.+
(Synop. Carb. Lime. Foss. Ireland, p. 47 ; Brit. Pal. Foss., 1852, Fasc. 2, p. 276.)

Sanguinolites concentbicus, Etheridge, sp., PL 43, fig. 7.
Edmondia conccntrica, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 328, t. 13, f. 2.

Sp. Char. Transversely elongated, oblong, valves rather compressed, hollowed 
on the flanks. Cardinal or dorsal margin straight posteriorly, inclined obliquely at the 
anterior end ; ventral margin convex anteriorly and posteriorly, straight medianally. 
Anterior end long, narrowed, and flattened; posterior end longer than the anterior, with 
a semi-truncate m argin; posterior slope very much flattened, hardly defined by any 
diagonal ridge, and entire. Umbones inconspicuous, depressed, sub-median in position. 
Surface with numerous concentric lines of growth, arranged in band-like zones, distant 
from one another.

* Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, pp. 261-265, t. 16 and 17. These are not Sanguinolites, 
as the genus is now restricted.

t  Mon. Perm. Foss. England, 1850, p. 196. 
t  Restricted, De Koninck, Faune Calc. Carb. Belgique.
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Obs. A  very poor example was figured by Mr. Etheridge to “  draw the atten
tion of Australian geologists to the Lamellibranchiata of the Palaeozoic rocks of 
Queensland, and elsewhere through the colony, in the hope that search may be made 
for more perfect specimens.”

As the anterior of the shell is unknown its generic affinity must remain doubtful, 
but it seems to accord better with the late Prof. De Koninck’s restriction of 
Sanguinolites than with Edmondia, to the type species of which it bears resemblance. 
There is a decided posterior slope present, but only the faintest trace of a diagonal 
ridge.

Loc. and Horizon. Gympie ( The late R. Eaintree— G. Sweet); the Gas W orks, 
Gympie ( W ’. H . Rands) — Gympie Beds.

Family— SAXICAVIDJE. ?

Genus— P A C H Y D O M U S , Morris, 1845.
(Strzelecki’s Phys. Descrip. N. S. Wales, &c., p. 271.)

Obs. In the “  Catalogue of Australian Fossils,”  and in the description of the 
“  Fossils of the Bowen Fiver Coal Field,” attention was called by the W riter to the 
difficulties attending a proper distribution of the species of Dana’s genera, Mceonia (vel. 
Myonia), Pyramia (vel. Pyramus), and Cleobis as pointed out by the late Dr. Stolitzka. 
In Professor Dana’s first Paper on Australian Palaeontology, contributed to the pages of 
the American Journal o f  Science, the three were described as separate and distinct 
genera, but in the more extended account of the Geology of the “ Wilkes Exploring 
Expedition” they were united under the one name Mceonia. Dana at the same time 
stated that his Pyramia was identical with Notomya, McCoy. The arrangement adopted 
in the Catalogue was a purely provisional one, proposed more as a temporary suggestion 
than as an accurate solution of a difficult and obscure subject. Reasons were also given 
for adopting the name Notomya, McCoy, in preference to any of the others.

Further study of this subject has not ended in any very satisfactory result, as the 
material in the National Collection, London,* although large, is not sufficient for the 
purpose in view. Added to this, the discrepancies between the various descriptions are 
so marked that it becomes quite impossible to adjudicate on the relations of the species 
referred to the genera in question. Pachydomus and Notomya will probably stand as 
good genera, certainly the former, and it is quite possible that it will be necessary to 
some extent to rehabilitate Mceonia, Dana.

I hope, before any lengthened period has passed away, to make a complete study 
of this group of shells, but from the paucity of material it will be no easy task.

Pachydomus globosus, J. de C. Sowerby, sp.
Mcgadesmus globosus, J. de C. Sowerby, Mitchell’s Three Expeds. Int. E. Australia, 1838, i., p. 15, t. 3,

ff. 1 and 2.
Pachydomus globosus, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 272, t. 10, f. 2 and 3. 
Cleobis grandis, Dana, American Journ. Sci., 1847, iv., p. 154.
Mceonia grandis, Dana, Geology Wilkes’ U. S. Explor. Exped., Vol. x., 1849, p. 697, t. 6, f. 8.
Pachydomus globusus (pars.), Etheridge fil., Cat. Australian Foss., 1878, p. 75.

,, „  Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 301.
Obs. The fossiliferous rock of Pelican Creek has furnished a ponderous example 

of this species, but in a wretched state of preservation, without any trace of shelly 
matter remaining, and the whole substance of the cast having assumed the form of a

* This was written before I had left London. I am sorry to say that I do not find that the material 
in Sydney will advance the subject much. (B.E. Junr.
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decomposed ferruginous ironstone nodule. The specimen measures roughly about eight 
inches by five and a half, without the shelly matter. Across the dorsal region, from the 
one rounded diagonal ridge to the other, the shell measures at least five inches. This 
will give some idea of the great breadth attained by this species, and its general globose 
or gibbous outline. The umbones are very large, incurved, and quite anterior. Judging 
by the space occupied by matrix between the cardinal edges of the two valves, the 
ligament must have been of great dimensions and strength. The collection contains 
two examples of this species, that from which the foregoing notes are taken, and a 
smaller one, which is believed to represent the young condition of the species. The 
latter, when held in certain lights, shows indistinct traces of radiating striae in the cast. 
Upon examining a remarkably fine specimen in the late Count Strzelecki’s Collec
tion, I  find that it also, where the shelly matter is worn off, exhibits similar radiating 
ridges. In the paper on the Bowen River Coal Field Fossils I  overlooked the fact that 
Prof. J. D. Dana had already called attention* to the identity of his Cleobis grandis and 
Pachydomus globosus, Morris.

M y Colleague has obtained a specimen, denuded of all external shelly matter, 
from the G-ympie Gold Field, which, although small, may be an individual of the 
present species; it is, however, too imperfect to name definitely.

Loc. and Horizon. Pelican Creek, Bowen River, half-a-mile above Sonoma Road
crossing, in a highly fossiliferous concretionary and ferruginous mudstone; Pelican 
Creek, in a sandstone above the Garrick Coal-seam— both horizons in the Middle or Marine 
Series, Bowen River Coal Field (B . L. Jack).

Genus—M 2E 0N IA , Dana, 1847.
Myonia, Dana, American Journ. Sci., 1847, iv., p. 158.
Mceonia, Dana, Geology Wilkes’ U. S. Explor. Exped., Yol. x., 1849, p. 694.

Ohs. This genus is provisionally used, pending a detailed examination of all 
these dubious Permo-Carboniferous Bivalves, for shells after the type of M. elongata, 
Dana, and H . carinata, Morris, sp. The muscular system of the latter is quite different 
to that of various genera in which it has been placed, and accords better, although not 
exactly, with the characters of Mceonia as laid down by Dana in his latter description.

M jsonia carinata, M orris, sp.
Pachydomus carinatus, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, 1845, p. 273, t. 11, f. 3 and 4. 
Cypricardia rugulosa, Dana, American Journ. Sci., 1847, iv., p. 157.
Pachydomus carinatus, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 301.
Mceonia ? carinata, Dana, Geology Wilkes’ U. S. Explor. Exped., p. 696, Atlas, t. 6, f. la  and b. 
Pleurophorus ? carinatus, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 283, t. 19, f. 8.

• Pachydomus l carinatus, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 300, t. 16, f. 53.
Notomya (Mceonia) elongata, Ratte (non Dana), Proc. Linn. Soc. N. S. Wales, 1887, ii., Pt. 1, p. 139, t. 3.

Obs. The strongly marked umbonal ridge, and the slightly concave posterior 
slope, at once mark this species as peculiar. Two specimens in a moderately good state 
of preservation were obtained in the Bowen River Coal F ield ; both have the entire 
shell removed, and are therefore in the form of casts, but with the exception of some 
slight displacement of the valves, the general outline is retained. I  formerly placed 
this species in Pachydomus, but both this reference and Prof. De Koninck’s to the 
genus Pleurojphorus I  now believe to be erroneous. The shell does not coincide with the 
original types of Pachydomus, such as P . antiquatus and P . cuneatus.f W ith regard to

* American Journ. Sci., 1848, v., p. 435.
t  Megadesmus, J. de C. Sowerby, in Mitchell’s Three Expeds. Int. E. Australia, 1838, i., p. 15, 1 .1, 

f ' 2 and 3.
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Pleurophorus, I  have quite failed to trace a dental structure in any of the casts o f 
M. carinata examined, and of which there are several good examples in the Australian 
Museum. M. carinata seems to be wholly devoid of hinge teeth, but possesses a very 
peculiar system of muscular scars. These have been well figured by the late Mr. Felix 
Ratte,* and still further show its dissimilarity to Pleurophorus.

The double anterior and fringed muscular scars, and the accessory scars at the 
apex of the beaks, accord with the characters originally laid down by Dana for his 
genus Meeonia, and i  think it not improbable that this name will have to be retained for 
transversely elongate shells with the above characters, typified by M. elongata, Dana, 
and Pachydomus carinatus, Morris.

hoc. and Horizon. Coral Creek, Bowen River, below Sonoma Road-crossing; 
Bowen River, at No. 25 Traverse Station (R . L. Jack)— Middle or Marine Series, 
Bowen River Coal Field.

M ^ onia recta, Dana.
Cleobis recta, Dana, American Journ. Sci., 1847, iv., p. 154.
Meeonia recta, Dana, Geology Wilkes’ U. S. Explor. Exped., 1849, Yol. x., p. 698, Atlas t. 7, f. 2.
Notomya (Meeonia) recta, Etheridge fil., Proc. R. Phys. See. Edinb., 1880, v., p. 299.

Obs. The chief characters of this species are its very inequilateral and oblong 
form with the parallel dorsal and ventral margins. Professor Dana’ s specimen 
measured three and a-half inches in length, but the shell here referred to C. recta 
measures seven and a-quarter inches in the same direction. Like all the Bivalves in 
my Colleague’s Bowen River Collection, the state of preservation is very bad, but there 
appears to be the remains of an obscure posterior slope, a character which is not 
mentioned in Dana’s description.

The generic affinities are by no means clear, a state of matters common to a 
number of these Bivalves, and even Dana appears to have figured an imperfect example.

Loc. and Horizon. Coral Creek, Bowen River, below Sonoma Road-crossing, in 
a yellow micaceous decomposed ironstone, of the Middle or Marine Series, Bowen 
River Coal Field (A . L. Jack).

Class— G a s t e r o p o d a .

Order—PROSOBRAN CHIATA.
Family— NATICIDJ2.

Genus— N ATICO PSIS, McCoy, 1844.
(Synop. Carb. Lime. Eoss. Ireland, p. 33.)

N aticopsis ? HARPiEFORMis, Etheridge, PI. 15, fig. 10.
Naticopsis harpeeformis, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 337, 1 .18, f. 6.

Obs. Under the above name Mr. Etheridge figured a fragment of a very 
problematical fossil. He considered it to be a portion of the body-whorl of a naticiform 
shell, the suture being ornamented with “  thirty or thirty-five nodes or tubercules, each 
of which occupies the summit of a rib or varice.”  He further pointed out that the 
whorls of some species of Loxonema are similarly ornamented. On the other hand, 
Prof. John Morris suggested that the fossil might be a portion of a small Goniatites, 
with a wide umbilical cavity.

Either of these views may be the correct one, so very doubtful are its affinities.
Loc. and Horizon. Don River {The late R. Daintree)— Gympie Beds.

* Proc. Linn. Soc. N. S. Wales, 1887, ii., Pt. 1, p. 139, t. 3.
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N aticopsis vabiata, Phillips, sp. ?
Natica variata, Phillips, 111. Geol. Yorksh., 1836, Pt. 2, p. 224, t. 14, f. 2G and 27.
Naticopsis variata, McCoy, Brit. Pal. Foss., 1852, fas. 2, p. 544.

Ohs. W e are acquainted with a shell possessing the general outline of this 
species, but only in the form of casts, from the Corner Creek Beds. The spire was 
small, the body-whorl large and ample, and the ornament consisted of strong striae 
in and emerging from the suture, as in the above species. On the other hand, the spire, 
although small, was, perhaps, rather too large for N. variata, and it has therefore been 
thought advisable to give this determination with a note of interrogation.

Poe. and Horizon. Corner Creek, G-reat Star River (R . L. Jack) — Star Beds.

N aticopsis, sp. ind.
[Compare N. elongata, Phill., loc. cit., t. 14, f. 28.]

Ohs. A  single cast obtained from the same beds by Mr. P. W . Pears resembles 
Naticopsis elongata, Phill., in obliquity and general appearance, although a subangula
tion of the body-whorl will probably separate the two forms. It likewise has rather 
the appearance of some Platyostomce, but is devoid of the reflected and sinuous lips of 
those shells. It is difficult to say how far distortion might alter the outline of the 
shells previously compared to Naticopsis variata, but hardly to such an extent as to 
merge the two forms under consideration into one.

Joe. and Horizon. Corner Creek, G-reat Star River (P . W. Pears) — Star Beds.

Family— PY R A M ID E LL ID iE .

Genus— L O X O N E M A , Phillips , 1841.
(Pal. Foss. Devon., p. 98.)

Ohs. A  crushed example of a Loxonema (PI. 15, fig. 17), of a type common in 
Carboniferous rocks was communicated by the late Mr. James Smith. The whorls are 
ribbed with many longitudinal, slightly bent ridges or costae. There are traces of ten 
faintly convex whorls. The shell is of the type of Loxonema rugifera, Phill.

Loc. and Horizon. Stony Creek, Stan well, near Rockhampton ( The late 
J. Smith)— Gympie Beds.

Family— EU O M PH ALID iE .

Genus— E U O M P H A L U S , J. Sowerhy, 1814*
(Min. Con., p. 97.)

Ohs. The presence of this genus in the Permo-Carboniferous of Queensland is 
placed beyond doubt by the occurrence of a few indifferently preserved casts in the 
Stanwell Beds. None are sufficiently well preserved for specific description, but two 
undoubtedly indicate the genus as now restricted and typified by Euomphalus pentangu- 
latus. The best of these has a diameter of one inch, the under surface round, and the 
upper supporting a sharp prominent k ee l; in fact the whole appearance of the shell is 
very much that of the species named.

In  the Star River Beds a number of small Euomphaloid shells (PI. 14, fig. 21) 
are met with. The test has entirely disappeared, and the specimens have undergone so 
much decay that it is with difficulty they can be assigned to any particular genus. 
Their place will probably be found with the present one.

Loc. and Horizon. Stony Creek, Stanwell, near Rockhampton ( The late James 
Smith)— Gympie Beds.

* Emended, De Koninck, Faune Calc. Carb. Belgique, Pt. 3 { A n n .  Mus. B. Hist. Nat. Belgique, 
1881, vi.), p. 156.
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Genus— P L A T Y S C H IS M A , McCoy, 1844.
(Synop. Carb. Lime. Foss. Ireland, p. 38.)

Platyschisma oculus, J. de C. Sowerby, PI. 15, figs. 3 and 4.
Trochus oculus, J. de C. Sowerby, Mitchell’s Three Exped. Int. E. Australia, 1838, i., p. 15, t. 2, 

f. 3 and 4.
Platyschisma oculus, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, 1845, p. 286, t. 18, f. 1.
Euomphalus oculus, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 330, t. 23, f. 18.

Obs. Two specimens, which I am quite unable to refer to any other than this 
species, have been obtained through the painstaking efforts of the late Mr. James 
Smith. Neither is in a good state of preservation, one being only a portion of a 
specimen, whilst the other was evidently much crushed during the life o f the shell, and 
naturally repaired, whereby the base has been obliquely pressed inwards, and the 
umbilicus thrown out of place. The body-whorl is, to some extent, channelled or 
flattened along the suture, a feature also visible in some varieties of P . oculus.

Loc. and Horizon. Stony Creek, St an well, near Rockhampton ( The late James 
Smith) — Gympie Beds.

Platyschisma botunda, Etheridge, PI. 15, fig. 6.
Pleurolomaria rotunda, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 336, 1 .18, f. 3.

Sp. Char. Shell turbinate or trochiform, with four whorls; apex slightly 
depressed; aperture suboval or subangular. Whorls completely rounded and concentri
cally striated, with numerous close-set costae, which are crossed diagonally from the 
mouth backwards by very fine lines, giving the shell a reticulate appearance. Base 
slightly convex. Umbilicus very small or obsolete. Sinus scarcely distinguishable. 
( Etheridge.)

Obs. This shell appears at first sight to be smooth, the ornamentation being 
microscopic, yet definite ; on a portion only of the shell is there structure reclam
ing. In form, size, and general aspect, P . rotunda resembles P . granulata, De 
Ron., but the sculpturing of the shell, and the band-like sinus, remove it from 
that species. P . rotundata, Phill., in the rotundity of the whorls and other 
minor points, somewhat resembles it, but our species is much less acute in the spire. 
(Etheridge.)

Platychisma rotunda possesses a most suspicious resemblance to P . oculus, but 
the figure of the former affords no evidence of an umbilicus, and its umbilicus is even 
described as very “  small or obsolete.”  I f  there is no umbilicus, or, on the other hand, 
if the shell really has a band and sinus, it cannot be a Platyschisma, but generally it very 
closely resembles this genus.

An impression of a much smaller shell, but one otherwise resembling P . rotunda, 
has been collected by Mr. C. W . De Yis in the Rockhampton Beds. The spiral striae 
mentioned in the above description are not visible, but the diagonal lines are very 
apparent, and are more or less sigmoidal. On the whole it very much resembles a young 
condition of Platyschisma rotunda.

Loc. and Horizon. Cracow Creek, Dawson River, Lat. 25° 20' S., Long. 150° 
15' E., approximately ( The late P . Daintree)—Middle or Marine Series, Bowen River 
Coal Field; Rockhampton District* (C. TV. D e V is; Colin. De Y is)— Gympie 
Beds.

* See note, p. 199.
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Family— PLEU RO TO M ARIID iE.

Genus— P L E  UR 0 T O M A R IA , Defrance, 1824.
(Tableau, p. 114.)

Pleurotomaria carinata, J. cle C. &'by. ?, PI. 15, fig. 16.
? Pleurotomaria carinata, J. de C. Sowerby, Min. Con., vii., p. 70, t. 640, f. 3.

Pleurotomaria carinata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 331, t. 15, f. 6.
Sp. Char. Shell depressed, composed of three or four whorls; base fla t; body- 

whorl large, expanded, the two upper whorls (iu our specimen) distorted; umbilicus not 
seen; shape of aperture doubtful; no shell structure left. (Etheridge )

Obs. I  can scarcely detect any difference between the form and habit of this 
shell and those of Pleurotomaria carinata, Sby. Its size is greater; but unfortunately 
the loss of the outer shell prevents our seeing the band or slit at the edge of the whorl, 
in the absence of which it might be referred to Raphistoma or Platyschisma ; it is not, 
however, sufficiently depressed to be referred to the former genus. (Etheridge.)

I f  this shell is correctly referred to J. de C. Sowerby’ s Pleurotomaria, it must be 
very much distorted, for the species in question does not possess the obliquity of the 
Queensland shell, nor is the band on the body-whorl so sharp and prominent. From 
the condition o f the specimen, as represented by the figure, it is impossible to say 
to which section o f the large genus Pleurotomaria— whether Ptychomphalus, Agassiz, 
or Mourlonia, De Koninck— it should be referred.

Loc. and Horizon. Gfympie {The late R  D ainiree)— Gympie Beds.

Genus— M O U R L O N IA , D e Koninclc, 1883.
(Ann. Mus. R. Hist. Nat. Belgique, viii., p. 75.)

M ourlonia Strzeleckiana, Morris, sp., PI. 15, fig. 2.
Pleurotomaria Strzeleckiana, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 287, t. 18, f. 5.

„  „  Plews, Min. Inst. Journ., 1858, vi., Pt. 3, t. 4, fig.
Obs. To this species is referred an internal cast, with the whole of the test 

removed. It is about two inches in height, with four whorls remaining, but on the 
whole it appears to be a rather more inflated form than the type figured by the late 
Professor Morris. The band is but very faintly preserved on the fore part of the 
body-whorl.

The specimen is much too high a shell for Platyschisma rotunda, Etheridge, 
although generally like it. The whorls are rounder, and there is an entire absence of 
angulation.

An internal cast of four or more whorls of a roundly whorled shell, without 
any distinctive character, or angulation of the spiral, but possessing a. distinct and well- 
marked band, has been collected in the Burnett District, and may be the present species. 
There is a moderately large umbilicus.

Loc. and Horizon. ' Blenavon, near Rockhampton {The late James Smith) ; 
Sandstone, near Yarrol Station, Burnett ( W. H . Rands) — Gympie Beds.

M ourlonia ? coniformis, sp. non., PI. 41, fig. 5.
Sp. Char. Shell elongately conical, six to seven whorls, each somewhat convex 

above the band, which is sutural and straight-sided; body-whorl, mouth, &c., not pre
served. Ornament consists of strong spiral costse, distinct from one another, crossed 
by oblique and finer lines, giving rise to a coarse reticulation.
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Obs. This unsatisfactory specimen is figured more as a record of a species than 
as affording detailed characters of the same. The specimens are impressions of the 
apical portions from which casts have been taken. The reference to ALourlonia is even 
provisional, and has been made from the outward resemblance of the fossils to species of 
that genus.

Loc. and Horizon. Banana Creek, near Banana, Dawson Biver (H . Mackay ; 
Colin. De Y is)— Middle or Marine Series, Bowen Biver Coal Field.

Genus— Y V A N IA , Bayle, 1885.*
Obs. Yvania is another offshoot from the old genus Pleurotomaria, in its 

Carboniferous sense. It is, in fact, a turriculated Pleurotomaria, in which the 
horizontal and vertical portions of each whorl unite in a right angle. The band and its 
sinus are on the flat or horizontal portions, and it is impossible to see them in a side or 
profile view. The shells are ornamented by spiral grooves and ridges, and there is a 
small umbilical fossette.

Yvania is typified by the Belgian Trochus Yvanii, Leveille.

Y vania K onincki, Eth. fil., PL 41, fig. 7.
Baylea Koninckii, Eth. fil., Records Geol. Survey N. S. Wales, 1890, ii., Pt. 2, p. 82.

Sp. Char. Shell small, conical, of about six angular and deeply carinated whorls. 
Aperture unknown. Upper portion of the whorls not absolutely flat, but a little 
sloping, at the edge of which, and the vertical part of the whorl, is situated the band. 
On the former are placed eight sharp, spiral ridges, with wide semi-concave interspaces, 
but no evidence of any cross striation. Umbilicus small and inconspicuous. Height, 
eight millimetres (in a broken state).

Obs. This is a very pretty shell, coming nearest to the European Yvania 
spirata, De K oninck; it is, however, much less in size and has a more prominent 
band.

Loc. and Horizon. Bockhampton District f  (0. TV. B e V is ; Colin. De Y is)—  
Gympie Beds.

Genus— L U C IE L L A , B e  Koninck, 1883.
(Ann. Mus. R. Hist Nat. Belgique, viii., p. 107.) +

Obs. A  depressed, conical, and trochiform Pleurotomaria-like shell, usually 
rough and lamellar, and variously ornamented. The body-whorl frequently becomes 
flattened and partially horizontal, with a sharp periphery, below which, on the lower 
side, the band is situated.

Casts of a small shell have been found in the Bockhampton Beds, probably 
referable to this genus.

L uciella ? Gratae, sp. nov., PI. 41, fig. 6.
Sp. Char. Depressed trochiform, of four or five whorls, the upper ones conical, 

but the body-whorl more or less concave, turning upwards towards the periphery, 
which is sharp. Surface of each whorl crossed by transverse oblique and curved 
striae, and with equally fine spiral striae, the points of intersection becoming minutely 
nodular, producing a most delicate reticulation.

* Teste Fischer (Man. Conchyl. et de Pal. Conchyl., 1887, p. 857) =  Baylea, De Koninck (Ann. Mus. 
R. Hist. Nat. Belgique, 1883, viii., p. 68), non Bayleia, M. Chalmas, 1873.

t  See note, p. 199.
$ Faune du Calcaire Carbonifere de la Belgique, Pt. 4.
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Ohs. The under surface of this interesting shell is unknown, and it is with 
some doubt that the reference to Luciella is made ; on the other hand, I  do not know 
in what other genus to place it. Unfortunately, like so many of the Queensland 
fossils, the specimens are but impressions, and indifferent ones.

I  have much pleasure in naming the species after Mrs. Robert G-ray, of 
Edinburgh, an ardent Collector, and to whom Prof. Alleyne Nicholson and the W riter 
were indebted, in years gone by, for an opportunity of describing many interesting 
fossils.

Loc. and Horizon. Rockhampton District * ((7. W. De V is; Colin. De Y is)—  
Gympie Beds.

Genus—M U R G H IS O N IA , D'Archiac and D e Verneuil, 1841.
(Bull. Soc. G^ol. France, xii., p. 154.)

M uechisonia caeinata, Etheridge, PI. 15, fig. 9.
Murchismia ccirinata, Etheridge, Quart. Joum. Geol. Soc., 1872, xxviii., p. 337, t. 18, f. 5.

Sp. Char. Shell elongated, of many whorls (four exposed), strongly keeled or 
carinated along the middle of each w horl; no ornamentation seen, being a cast only. 
(Etheridge.)

Ohs. Although but a very simple form of Hurchisonia, Mr. Etheridge was 
unable to name any species with which it corresponded. The position of the angulation 
of the whorl, low down, and presumedly also that of the band, with the proportions of 
the whorls, should serve to distinguish the species.

Loc. and Horizon. Don River ( The late R. Daintree)— Gympie Beds.
Other fragmentary remains of this genus have been obtained by Mr. C. W . De Yis 

in the Rockhampton Beds, but they are quite beyond naming, although clearly distinct 
species from the above. They are:—

(a.) A  small species of nine or ten broad, but not high, simple, carinate whorls 
— no evidence of the aperture or ornament. It resembles M. carinata in 
appearance, but possesses at least nine whorls in a length of nine- 
sixteenths of an inch, whereas in the former there are four in thirteen- 
sixteenths.

(J.) A  second species o f the same general character, but with four or five 
whorls in the same space— viz., nine-sixteenths of an inch.

(<?.) A  still larger species, two and two and a-half inches in length, with a well- 
marked band, situated immediately above the suture on all the whorls, but 
the last one is not preserved, all crossed by oblique striae.

Family— BELLERO PH O N TID iE .

Genus— B E L L E  ROD H ON , De Montfort, 1808.
(Conch. Systematique, i., p. 51.)

B elleeophon stanvellensis, sp. 1IOV., PI. 15, figs. 11-13.
Sp. Char. Shell broad-oval, thick, higher than wide, whorls broad and some

what depressed, back generally rounded, and but little excavated on each side of the 
keel; flanks very obtusely rounded, or even slightly flattened, but in no case angular. 
Mouth almost semi-circular and much expanded, inner lip spreading over last whorl as a 
thick wide callosity, and horizontally to join the margins of the outer lip as a lateral

T
* See note, p. 199.



290

expansion. Umbilicus open and deep, visible in a side view, but quite hidden from the 
front by the alate expansions of the inner lip. Keel narrow and sharp, and but little 
elevated. On the surface, striae pass directly across the back from the keel to the 
peripheries above the umbilicus, but do not appear to cross the keel.

Obs. I, at first;, took this to be one or other of the Salt Range (India) species, 
such as B. Blmifordi, B . affinis, or B. Jonesianus. From the first two, our species 
differs in the shape of the whorls, from the third by being less globose, and from all 
three in the nature of the surface ornament, and the exposure o f the umbilicus. It 
appears to belong to the group of Bellerophon hiulcus, Sby., to which it is probably 
most nearly allied, but the mouth is more depressed and lunate, and the callosity deeper 
and more pronounced. It is the largest Bellerophon I have yet seen from Australian 
rocks, and is a peculiar form in so far that it unites the characters of more than one 
group.

Loe. and Horizon. Stony Creek, Stan well, near Rockhampton (The late 
James Smith) — Gympie Beds ; Banana Creek, near Banana, Dawson River ( H . MacTcay ; 
Colin. De V is)— Middle or Marine Series, Bowen River Coal Field.

Genus— B U C A N IA , Hall, 1847.
(Pal. New York, i., p. 32.)

B ucania textilts, De Koninck, PI. 41, fig. 8.
Bellerophon decussatus, De Koninck (nan Fleming), Descrip. Anim. Foss. Terr. Carl). Belgique, 1843, t. 29,

f. 2a d (excl. £. 3a and b).
Bucania textilis, De Koninck, Ann. Mus. R. Hist. Nat. Belgique,* 1883, viii., p. 150, t. 41, f. 22*25.

Obs. There is a very close resemblance between the shell originally called 
Bellerophon decussatus by De Koninck— but which is not the species of that name of 
Fleming— and the subject of our figure (PI. 41, fig. 8). It has been subsequently 
named Bucania textilis, and is a globular, high shell, with a deep umbilicus. The 
aperture is large and rather trumpet-shaped, with a thin expanded callosity and a rather 
shallow sinus. The band is large, projects but little, and is covered with small scales. 
The entire shell is ornamented with spiral ridges well separated from one another, with 
finer interpolated ribs, and crossed by striae of growth, which give to it a roughly and 
irregularly decussated appearance.

In the Australian shell the umbilicus seems to be rather larger than in the 
European.

Loc. and Horizon. Rockhampton District + (C. TV. D e V is; Colin. De V is)— 
Gympie Beds.

Genus—B O R C E L L IA , LeveilU, 1835.
(Mem. Soc. Geol. France, ii., p. 39.)

Poecellia Peabsi, sp. nov., PI. 15, figs. 7 and 8.
Sp. Char. Shell small, of five or six whorls ; section apparently quadrangular, 

back slightly convex or almost flat; sides of each whorl bearing prominent, elongated, 
obtuse'tubercles, which gradually, and on the body-whorl insensibly, diffuse themselves 
on to the sides and back. Surface of the whole shell ornamented with spiral and trans
verse raised striae, giving rise to a fine regular reticulation, the points of intersection 
becoming minutely nodular.

* Faune du Calcaire Carbonif^re de la Belgique, Pt. 4. 
f  See note, p. 199,
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Obs. Although this species has only been met with in fragments, its characters 
are seen to be at once clear and distinct, the large elongated tubercles and fine 
reticular ornament rendering it a conspicuous fossil. The tubercles are transversely 
elongated, and gradually rise from the sides and back of the shell.

Porcellia Pearsi agrees with P . puzio, Leveille,* and P . armata, De Yerneuil,f 
in the form and position of the tubercles, and with the former in the reticulation of 
the surface, but it differs from this particular species in the back of the body-whorl 
being flat, or practically so. From P. armata the present species may be distinguished 
by the nature of the ornamenting striae, and the number of tubercles to the whorl. 
The nearest ally of P . Pearsi appears to be P . Edouardi, D ’ Orb.,+ from the Middle 
Devonian of the Eifel, both as to general form and surface ornament, but here again 
the back is highly convex and the decussating striae much stronger, whilst the tubercles 
are less marked and do not project to the extent they do in P . Pearsi.

Loc. and Horizon. Corner Creek, Great Star River (P . W. Pears) — Star 
Beds; Rockhampton District ((7. TV. D e V is ; Colin. De Vis)— Gympie Beds; Banana 
Creek, near Banana, Dawson River (H . Mackay ; Colin. De V is)— Middle or Marine 
Series of the Bowen River Coal Field.

Class— P t e r o p o d a .

Order—THECOSOMATA.
Family— CONTTLARIIDAS.§

Genus— CONTJLAHIA, M iller (J. Sowerby), 1820.
(Min. Con., iii., p. 107.)

CONULARIA TENUISTRIATA, McCoy.
Conularia tenuistriata, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 307, t. 17, f. 7 and .

,, ,, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 310, t. 23, f. 2.
Obs. A  small portion of an individual, exhibiting the number of fine transverse 

striae mentioned by Prof. M cCoy as twenty-seven to twenty-nine in the space of half- 
an-inch, and the upward curve across the broad face, which carries a mesial line, would 
appear to indicate this species as a Queensland fossil.

Loc. and Horizon. Gympie (W . H . Hands) — Gympie Beds.

C o n tjlaria , sp. ind., PI. 41, fig 10.
Obs. Another fragment, one and a-quarter inches long, with portions of thirteen 

wide and flat ridges, divided by similar interspaces. A  mesial line traverses the centre 
longitudinally, representing one of the angles of the shell. Some of the cross ridges 
are subalternate, and where they abut against the mesial line are slightly grooved. The 
interspaces are cross-wrinkled, a similar form of ornament being visible in De Koninck’s 
figure of Conularia laevigata, Morris, || but no mention is made of it in the description. 
This is altogether a remarkable fragment, but is far too large for the above species.

Loc. and Horizon. Gympie ( W ,. H . Hands) — Gympie Beds. * * * §

* Mem. Soc. Geol. France, 1835, ii., p. 39, t. 2, f. 10 and 11.
+ Geol. Russia d’Europe, 1845, ii., p. 346, t. 24, f. 3.
X Hist. Nat. Cephalopoda Acetab. 2me pte., p. 215, Atlas (Cryptodibranches), t. 7, f. 6 and 7.
§ S. A. Miller, American Pal. Foss., 1877, p. 141.
|| Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, t. 18, f. 9a,
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Class— C e p h a l o p o d a .

Order—TETRABRANCHIATA.

F am ily- NAUTILID^E.

Qemis— N A U T ILU S , Breynius, 1732.
(Dissert. Phys. Polythalamiis.)

Ohs. Nautilus, or one of its sections, is represented by a decorticated fragment, 
too imperfect to figure, of a small shell nearly an inch in diameter. There are eight 
septa visible, and, for the size of the specimen, a large umbilicus. This is the 
only indication of this genus I have met with in the Queensland Permo-Carboniferous 
rocks, with the exception of the following peculiar species.

Loc. and Horizon. Rockhampton District * {0 . TV. B e V is ; Colin. De V is )—  
Gympie Beds.

N autilus ? ammonitifobmis, sp. nov., PI. 39, fig. 9 ; Pi. 41, fig. 9.

Sp. Char. Shell planorbiform, apparently much depressed, o f many closely coiled, 
convex, uniform, narrow, tube-like whorls in one plane, and, with the exception of the 
body-whorl, expanding but very slowly. The latter is much flatter and broader than 
the others, and has lost the tube-like appearance of the inner and older whorls ; aperture 
unknown. Surface of all but the body-whorl with angular, direct, transverse ridges, 
or costae, separated by interspaces of more than their own width, but on the latter they 
become flattened, depressed ribs, somewhat sigmoidal, presenting a very different 
appearance.

Obs. A very peculiar shell, which from its general appearance would seem to 
be more nearly allied to the Cephalopoda than the Gasteropoda. Not the least peculiar 
feature is the remarkable regularity of the coil in one plane, whereby the enlargement 
of the whorls is hardly perceptible until the body-whorl opens out. There are no septa 
visible, but, on the other hand, the appearance of this shell is quite different to that of 
any of the Euomphalidae, and the sudden expansion of, and change of ornament on the 
body chamber, cause me to regard it as a Cephalopod. There are traces of a ventral 
keel, but no spiral striae. The costae on the older chambers are at right angles to the 
coil, but the ribs on the last chamber assume an oblique direction. The last whorl, and 
the inner whorls (PI. 39, fig. 9), are frequently found disconnected, when they might be 
readily mistaken for two distinct species.

I  have been much perplexed with regard to a genus for this fossil, and it is only 
placed in Nautilus as a matter of convenience, as it is obvious that no real relation 
exists between the two. As a matter of fact, in outward appearance, these fossils 
present an exact resemblance to Lituites, especially that section named by Barrande 
Ophidioceras.f  There is the same coil-like form in one plane, tube-like whorls, and 
separate transverse costae. But Lituites is a Silurian genus and confined to 
rocks of that age throughout the world. Otherwise, had intermediate Devonian 
species existed, I should have been tempted to refer the present species to 
it. On the other hand, this may be one of those extraordinary survivals o f 
an old genus for which the Australian Palaeontological record is becoming noted.

* See note, p. 199.
t  Syst. Sil. Centre Boheme, 1865, ii., C<$ph. le. Ser., Pis, 1107, t. 45, f. 13,17, 22, 23, 24, &c
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It also resembles some species of Trochoceras. The older and inner whorls of this 
shell are very like a Cephalopod called Nomismoceras spiratissimum, Holzapfel,* 
from the Carboniferous Limestone of Erdbach near Herborn, Germany, but the latter 
species appears to be smooth, and the whorls do not appear to enlarge and expand in 
the manner shown.

Loc. and Horizon. Rockhampton District f  ( C. W. He Vis and Rev. J .E .  
Tenison Woods ; Colin. De Y is)— Gym pie Beds.

Family— ORTHOCERATIDiE.

Genus— O RTH O CERAS , Breynius, 1732.

(Dissert. Phys. Polythalamiis, pp. 12 and 23.)

Ohs. The remains of this genus appear to be very uncommon in the Queensland 
Permo-Carboniferous Series, and when met with exceedingly fragmentary.

A  terminal portion of an Orthoeeras (PI. 15, fig. 1), three inches long and rather 
crushed, was obtained from the Gympie Beds. Its present diameter is one and 
a-half inches, with obliquely curved transverse striae, rather than ridges, and resembles 
in general appearance De Koninck’ s figure X ° f  O striatum, J. Sby., although 
the longitudinal striation visible on that fossil is not preserved in the present 
specimen.

Fragmentary remains o f the genus are met with in the Star River Series ; one 
form, without traces of external ornament, possessed distant septa; another had close, 
fine, thread-like, waved striae; whilst in a third the ornament was similar, but less waved, 
coarser, and separated by interspaces with a breadth equal to rather more than the 
thickness of the striae.

The Mount Britton Beds have yielded the only specimen yet seen in the round 
(PI. 39, fig. 10), showing portions of five chambers, one and three-quarters of an inch 
long, and one inch in diameter. The chambers are about a quarter of an inch in depth, 
with a circular section. The specimen is denuded of the test.

In  the Collection made by Mr. De Yis are two other Orthoceratites. One consists 
of seven narrow chambers in a space o f twelve-sixteenths of an inch, to some extent 
flattened like De Koninck’s figure of his Cameroceras FJiillipsii,§ with a vertical linear 
depression in the middle line. It is ten-sixteenths of an inch wide.

The other species is represented by two narrow, small shells, about the dimen
sions of O. Martinianum, De Kon.,|| but very delicately transversely striated. They 
measure two and two and a-half inches respectively, four-sixteenths wide at the 
distal end, tapering to a fine point. The septa are about one-sixteenth of an inch 
apart.

Loc. and Horizon. Gympie (R . L. JacJc) — Gympie Beds ; Corner Creek, Great 
Star River (R . L . Jack) — Star Beds; Richards’ Homestead, three miles south-west 
of Mount Britton Township (R. L. Jack) —Middle or Marine Series of the Bowen 
River Coal Field; Rpckhampton District (C. W. He Vis; Colin. De Y is)— Gympie 
Beds. * * * §

* Dames and Keyser’s Pal. Abhandlungen, 1889, i., Heft 1, t. 4, f. 8.
t  See note, p. 199.
JFoss. Pal. Nouv.-Galles duSud, 1877, Pt. 3, p. 341, t. 24, f. 2.
§ Ibid., p. 341, t. 24, f. 1.
WIbid., p. 343, t. 24, f. 3.
IT See note, p. 199.
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Genus— G YR O C E R A S  ( Von Meyer), D e KonincTc, 1844.
(Descrip. Anim. Foss. Terr. Carb. Belgique, p. 530.)

G yr o c e r a s  d u b iu s , sp. not., PI. 41, fig. 12.
Sp. Char. Entire shell unknown; terminal portion of body-whorl produced 

and curved rather irregularly; sides convex, but depressed; back or ventral surface 
concave, bounded by a keel on each side; dorsal surface apparently broad, and not acute, 
surface bearing sharp, crest-like, obliquely transverse, somewhat semicircular ridges or 
costae.

Ols. This interesting fragment would seem to represent a form resembling 
Gyroceras aiyoceras, Munster,* but with a different curvature, and sharper and more 
prominent costae. At the same time the very strong likeness it bears to the terminal 
portion of the shell in Ophidioceras, must not be overlooked. The enlargement at the 
distal end probably represents the aperture, and in this case the resemblance becomes 
still more apparent.

A  possible relation with the previous Nautilus ? ammonitiformis, has presented 
itself for consideration, and would have been entertained had it not been for the great 
difference between the breadth of the last chamber of the former and that of the present 
fossil, which renders it almost impossible for the two to be portions of one species. 
A t the same time the irregular curve of G. dubius is unlike the symmetrical outline of
G. aiyoceras, but only the acquisition of more complete specimens can satisfactorily 
explain the relation of these obscure and indifferently preserved shells.

Loc. and Horizon. Rockhampton District f  ( The late Rev. J. E. Tenison Woods; 
Colin. De V is)— G-ympie Beds.

Eamily— GON IATITIDJE.

Genus—  G O N IATITE S, D e Haan, 1825.
(Mon. Ammonites et Goniatites, p. 39.)

G o n ia t it e s  m ic r o m p h a l u s , Morris.
Bcllcrophon micromphalus, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 288, t. 18, f. 7.

,, Dana, Geology Wilkes’ IT. S. Explor. Exped., p. 708, Atlas, 1 .10, f. 6.
Goniatites micromphalus, De Koninck, Foss. Pal. Nouv.-Galles du Sud, 1877, Pt. 3, p. 339, t. 24, f. 5.

„  ,, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 304.

Ohs. Two specimens of this species have been collected by my Colleague, both of 
them casts, without any trace of shelly matter remaining. The form of the shell and 
character of the umbilicus in the Bowen River Coal Field specimens correspond quite 
well with Professor Morris’s description and figures, but the depth of the body-whorl 
near the mouth is not so great, although the disparity is greater in one of our specimens 
than in the other. However, this need be dwelt on less, since Prof. Dana has given 
such a figure J of G. micromphalus, and on examining those in the Strzelecki Collection 
the same aperture was found to exist in some of the specimens there.

Loc. and Horizon. Head of Pelican Creek, near Mount Divlin, Bowen River 
(R . L. JacTc)— Middle or Marine Series, Bowen River Coal Field.

* Ann. Mus. R. Hist. Nat. Belgique, 1880, v., t. 32, f. 4 (Faune du Calcaire Carbonif^re de la 
Belgique, Pt. 2.)

f  See note, p 199.
X Geology Wilkes’ U. S. Explor, Exped,, Atlas, t. 10, f. 6«
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GONIATITES, sp. ind.t PI. 15, fig. 5.
Goniatites, sp. ind., Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880, v., p. 305.

Obs. A  second species is present in the Bowen River Beds, differing from 
G-. micromphalus in having a very much sharper back. It appears to be nearer to
Q. sfriatus, Dana,* than to Morris’ s species. A  sharp-backed Goniatite has also been 
found at Gympie. It is much sharper and narrower than G. micromphalus, and is 
interesting from its locality.

Loc. and Horizon. Rosella Creek, two miles above Havilah Paddock (R . L . 
Jack). This is an important fossil, as it is another of those occurring in a marine 
band in the Upper or Eresh W ater Series. Gympie (i2. L. Jack).

G oniatites planobbifobmis, sp. nov., PI. 41, fig. 9.
Sp. Char. Whorls numerous, at least six, increasing in size very slowly and in 

one plane, coil-like or planorbiform, very slightly convex; no umbilicus visible; test not 
preserved, but surface plain in casts ; lobes and saddles nearly equal, but the latter 
rather the more pointed ; two chambers occupy about the space of seven millimetres.

Obs. The preservation o f this shell only in the form of casts renders it very 
difficult to assign it reliable characters, but the chief and striking point is its very 
compactly coiled and planorbiform aspect. The largest specimen observed measures 
one and a-half inches in diameter, the whorls increasing in size very slowly.

The septa are very rarely seen, the specimens having very much more the 
appearance o f a tightly and flatly coiled Euomphaloid shell than a Goniatite. The 
species is of the type of, and nearly allied to, Goniatites clymeniceformis, De Koninck,f but 
tbe body-whorl of the latter is much broader than in ours. A  somewhat similar shell 
is Euomphalus saneti-sabce, Roemer,J from the Carboniferous of Texas, which may as 
well be a Goniatite as a Euomphalus, for all the evidence there is to the contrary.

The sutural convolutions do not well correspond with any of the recognised 
groups of Goniatites, but they approach nearest to those of the subdivision Carbonarii in 
Beyrich's classification. Neither have I  been able to locate this species in either of 
the sections proposed by the Brothers Sandberger on similar anatomical structure.

Loc. and Horizon. Lake’s Creek, near Rockhampton ( The late James Smith) ; 
Rockhampton District § ( The late Rev. J. E. Tenison W oods; Colin. De Y is )— Gympie 
Beds.

G ontatites, sp. ind., PI. 15, figs. 14 and 15.
[Compare G. striatus, J. Sby., Min. Con., 1814, i., p. 115, t. 53, f. 1.]

Obs. A  moderately large Goniatite, in a bad state of preservation, but much 
larger and stouter than G. micromphalus, was obtained by the late Mr. James Smith. It 
is viewed partly in the round, partly in section, from the manner in which the stone has 
been fractured. It clearly belongs to the group of the above species, the external 
ornament, so far as preserved, corresponding with that of the type of G. striatus in 
the Sowerbv Collection. || I think it is even possible to recognize, in places, the minutely 
delicate cross-bars between the regular spiral raised lines of the surface. The course 
of the septa is_ identical with that of Sowerbv’s species, and strong varices of growth 
are also here and there visible across the back of the specimen. The septa apparently 
have four folds, sharp and angular. The umbilicus is small and regular as in the type 
and all the volutions hidden. * * * §

* Loc. tit., f. 5a and 6.
t  Faune Calc. Carb. Belgique, Pt. 2,1880, t. 49, f. 12.
t  Kreidebildung von Texas, 1852, t. 11, f. 5<z and b.
§ See note, p. 199.
|| Natural History Museum, London.
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Mr. W . H. Rands has found a second specimen, convex and round, and generally 
like the above. It has a small umbilicus, but the other characters are obscure.

Loc. and Horizon. Training W all Quarries, Rockhampton ( The late James 
Smith) ; Hawkins’ Gully, Kariboe Creek, Kroombit Diggings, Port Curtis (TV. M. 
Rands) — Gympie Beds.

Sub-Kingdom—VERTEBRATA.
Class— P is c e s .

Order—CHONDROPTERYGII.
Family— CO CHLIOD ONTIDJE.

Genus— D H L TOD US, L . Agassiz, 1859, M.S.
(Enniskillen Collection.)*

D eLTODUS ? ATTSTBA.LIS, sp. WV., PL 39, fig. 11.
Sp. Char. Oblong-triangular, insensibly flattening towards the broader or 

anterior end. The outer side is thickened, and obtusely rounded, the outer or base thinner 
and sharper. Anterior margin gently rounded, the posterior end gradually acumin
ating, and more or less obtusely so. The surface gradually decreases towards the basal 
and anterior margins, and is traversed almost medianly by a rather curved, wide, deep 
sulcus, narrower at the basal than the outer end, and followed in the direction of the 
anterior end, by two other parallel and indistinct depressions. Structure open and 
porous. Section semi-circular, abruptly so on the outer side.

Obs. W ith the exception of the Tomodus convexus, Ag., figured by Prof. De 
Koninck, from the Permo-Carboniferous of New South Wales, this is the only Cochlio- 
dont known to me from this portion of the Australian Palaeozoic rocks. I  do not feel 
at all certain that the reference to Deltodus is a correct one, but in the unsatisfactory 
state of our antipodean scientific libraries, I am unable to make a more exact determina
tion. I f  a species of this genus, it approaches D. aliformis, McCoy, but is much more 
regular in outline, and lacks the contracted posterior end of that species.

Loc. and Sorizon. Rockhampton District f  (G. W. D e V is ; Colin. De V is )—  
Gympie Beds.

Order—GANOIDEI.
Family— PAL^EONISCIDiE.

Remains of a Palaeoniscid fish have been presented to the Mining and Geological 
Museum, Sydney, by Mr. C. T. Musson, F.L.S. “  from a ridge half a mile from and 
to the north of the Bogantungan Railway Station,”  Drummond Range ( =  Star Beds). J 
From the same locality the late Mr. James Smith made a large collection of fish- 
remains, which I  have not yet had an opportunity of examining.

Mr. Rands has also recently discovered the remains of a fish in the Star Beds 
near Lornesleigh Station.§ It certainly belongs to this family, and, so far as the want 
of the head will permit an opinion to be formed, it appertains to the genus Ralceoniscus. * * * §

* Fide Morris and Roberts, Quart. Joum. Geol. Soc., 1862, xviii., p. 100; defined, Newberry and 
Worthen, Illinois Geol. Report, 1866, ii., p. 95; A. Smith Woodward, Cat. Foss. Fishes Brit. Mus., 1889 
Pt. 1, p. 195.

+ See note, p. 199.
t  Etheridge, junr., Records Geol. Survey N.S. Wales, 1890, Vol. ii., Pt. 2, p. 71.
§ Report on the Cape River Gold Field. Brisbane: by Authority : 1891.
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IN SER TS SEDIS.
TRACKS A N D  M A R K IN G S .

A renicolites, Salter,# PI. 8, figs. 2 and 3.
Obs. The late Mr. James Smith found in the Stanwell Building-stone, a 

number of vertical tubes, with trumpet-mouth-shaped openings, the resemblance of 
which to Salter’s Arenicolites he called attention to on the labels of his specimens.

The tubes are vertical, straight, and at right angles to the bedding of the 
ferruginous sandstone in which they occur, sometimes single, at other times in pairs. 
W hen double they are parallel to one another, one end of each tube expanding into a 
trumpet-mouth-shaped aperture. The walls, internally appear to have been concentri
cally ridged, when the sediment with which they have been filled is removed. The 
latter is of a finer consistency than the surrounding matrix, and of a different shade of 
colour.

The tubes of the Stanwell Building-stone are much larger than those of the 
English Cambrian rocks, described by Salter, but they more closely resemble, both in 
size and appearance, others from the Durness Limestone,f figured by the same Author.

The nature of these burrows is extremely doubtful, but I  do not believe in the 
theory which ascribes them to the action of worms. That they are the burrows of some 
animal is unquestionable, but an explanation should be looked for amongst the 
Mollusca rather than the Annelida. Very similar burrows are produced, for instance, 
by the Razor-fish ( Solen). They do not partake of the nature of those elongated 
tubes for which Prof. James Hall suggested the name of Scolithus.

Loc. and Horizon. Stanwell Building-stone, near Rockhampton ( The late 
James Smith) — Gympie Beds.

B urrows. ?
PI. 8, fig. 4 ;  PI. 39, fig. 1 ; PI. 44, figs. 15-18.

Obs. I  am indebted to Mr. C. W . de Vis, of the Queensland Museum, for the 
peculiar bodies about to be described. They occur in a shale which has undergone 
much alteration, and become exceedingly hard, brittle, and cherty, and they further 
present a different appearance as they are seen in this matrix, or its weathered and 
semi-decomposed equivalent. I  have not been able to absolutely detect the bedding in 
this rock, but appearances point to these markings being parallel to it, or, perhaps, 
cutting it at an oblique angle. In the decomposed material they present the appearance 
o f straight or slightly-curved tubes, which dilate somewhat at their distal ends, or 
enlargements may take place during the course of the burrow. These passages are 
filled with a material resembling the surrounding matrix in colour and consistence, but 
broken up into segments, or divided into a series of infundibuliform divisions after the 
manner of the chambers of a multilocular shell. - In this condition these curious 
remains appear under two aspects—First, as infilled tubes preserved in the round, 
each segment fitting into its neighbour, and weathering out separately one from the 
other: Secondly, when the surface of the matrix has been removed by weathering, 
the outline of the tube is destroyed, but the segments are left in relief as a number of 
disjointed and apparently moniliform bodies, and in this condition resembling many 
tracks, which have from time to time been erroneously referred to worms and other 
improbable organisms. *

* Quart. Journ. Geol. Soc., 1859, xiii., p. 204. 
t  Loc. cit., 1859, xv., t. 13, f. 29 and 30.
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On the weathered surfaces of the hardened and undecomposed shale, the remains 
of these burrows present a most peculiar appearance, all traces of the tube having 
disappeared, whilst the infilling portions, often, in this case, of a different colour to the 
surrounding matrix, are left as a series of more or less disjointed, infundibuliform stains. 
This is the longitudinal aspect, but when seen in section the circular outline is quite 
apparent, and as both longitudinal and transverse sections are visible on the same 
specimen no doubt can be eutertained of their connection with one another. In our 
present limited knowledge of the nature of the numerous tracks and markings found on 
the surfaces of the older rocks, it is difficult to offer a reliable explanation of these bodies. 
It has been customary to make the Annelida a kind o f refuge for the destitute in such 
cases, but the writings of the late Prof. Perdinand von Roemer, Mr. Nathorst, and others 
have probably given the death-blow to this loose method of generalisation. A general 
epitome of the subject will be found in an article by Prof. H. A. Nicholson and the 
Writer,* but no better explanation of how a large number of these tracks are formed has 
been offered than the lucid and exhaustive description by the late Albany Handcock of 
vermiform markings in the Carboniferous Limestone of the North of England.f This 
eminent Naturalist has suggested the analogy of his vermiform markings to the burrows 
of certain Amphipod Crustaceans, named Kroyeria arenaria, Bate, and Sulcator 
arenarius, made in shore-sand under his own eyes. Speaking of certain of the fossil- 
tracks, be says :—“ Pull-sized specimens are half an inch wide, and are composed of a 
series of nodules, which give them an articulated appearance. The nodules, which vary 
a little in size, are usually about half an inch long, and are not very symmetrically or 
regularly formed. Consequently the surface has generally an imperfect or worn 
character. The extremities are not often seen; they are abruptly and irregularly 
rounded.”

These remarks were supplemented by the following:— “ The specimens . .
are characterised, as we have seen, by a remarkable nodulous or articulated appearance 
which has been supposed to indicate the presence of rings of some Annelide; and, indeed, 
were it not for the light derived from the Crustacean tracks on our shores, it would not 
be easy to conjecture a more plausible explanation. W e have seen, however, that a 
variety of the track of Kroyeria arenaria has the ridge of sand thrown up, broken into 
nodules, giving to it a beaded character. This, on a small scale, has a considerable 
resemblance to these nodular forms. But a much nearer approximation is found with
nodulous tracks of Sulcator arenarius...........................It may therefore be assumed that
the animal which made these nodulous tracks, like our small Crustacean, pushed alongin its 
path, step by step, resting awhile after each advance, but that, instead of moving in each 
horizontal plane, it alternately rose and sunk a little ; consequently, a series of nodules 
was produced, and the track acquired its peculiar articulated appearance. This explana
tion is strengthened not a little when we look at the side view of the cast of this track. 
The nodules are then distinctly observed to be imbricated, and to pass, very much 
inclined, right through the substance from top to bottom.”

Without implying that the Rockhampton markings are produced by Amphipods, 
these quotations are simply given to show that it is not necessary to call in the aid of 
the Annelida for their explanation. The only Crustaceans known to occur in these beds 
are Trilobites, but the tracks are not such as have been hitherto ascribed to these 
animals. Other organisms are capable of causing such raised tracks, as evinced by *

* Mon. Sil. Foss. Girvan in Ayrshire, 1880, Pt. 3, p. 304.
t  “  Remarks on certain Vermiform Fossils found in the Mountain Limestone Districts of the North 

of England.” Ann. and Mag. Nat. Hist., 1858, ii., p. 443; Trans. Tyneside Nat. Field Club, 1858, iv., Pt. i, 
p. 17.
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the trail of the common British Purpura, figured by Professor H. A . Nicholson and the 
Writer.* It is therefore clear that, between the Crustacea and Mollusca, there is a 
wide field for speculation as to the origin of these peculiar burrows.

In their disjointed nature, they bear considerable resemblance to the so-called 
Carboniferous worm-track, elevated into a genus by the late Mr. G. Tate, of Alnwick, 
under the name of Eione.f  When seen in a weathered disjointed state (PI. 8, fig. 2) 
there is a very marked similarity to his Eione moniliformis.%

In the memoir quoted above, Mr. Handcock speculated as to his tracks or 
burrows being made by Trilobites, and appeared to favour such an explanation. Those 
under description, however, would not be large enough to accommodate the Phillipsia 
and Griffithides, hitherto found in the Permo-Carboniferous rocks of Queensland.

-Finally, it may be pointed out that these burrows appear almost identical 
with the so-called worm-tracks from the black slates of the Happy Valley, north of 
Nelson, New Zealand, and figured in the account of the “  Novara ”  Expedition.§

Loc. and Horizon. Athelstane Range, near Rockhampton ( The late James Smith) ; 
Rockhampton District || (C. W. D c V is; Colin. De V is)— Gympie Beds.

E.

* Mon. Sil. Foss. Girvan in Ayrshire, 1880, Pfc. 2, p. 317, f. 11.
t  The Geology of Beadnell, in the County of Northumberland, with a description of some Annelids of 

the Carboniferous Formation. Geologist, 1859, ii., p. 59.
%Loc. cit., p. 62, t. 2, f. 6.
§Reise Oester. Fregatte “ Novara,” 1857-59, Geol. Theil., Bd. i., 2 Abth., 1865, t. 7, f. 5.
|| See note, p. 199.



CHAPTER X X III .
THE TRIAS-JURA. SYSTEM.

LOW ER (BURRUM) FORMATION.

On a higher horizon than the Permo-Carboniferous System and on a lower than 
the Ipswich Formation, the great series of coal-bearing rocks known as the Burrum 
Coal Field is met with. This Coal Field extends along the eastern coast line, from Point 
Cartwright on the south at least to Littabella Creek on the north, and stretches inland 
for an average distance of twenty-five miles. Its area may be roughly estimated at 
three thousand square miles.

Divided from the main area of the Burrum Coal Field by a mass of granite, a 
small area supposed to belong to the same period is met with at the south end of Rodd 
Bay.

Still another area, believed to be of the same age, occurs in the Yalley of the 
Styx, at the southern end of Broad Sound.

The Burrum Formation has been traced southward to near Point Cartwright, 
where it is no great distance from the northern end of the Ipswich Coal Field. The 
two coalfields are separated by a protrusion of slaty rocks, which may be supposed to 
belong to the G-ympie Formation. It is to be regretted that the relation of the two 
fields cannot be seen at this point. All that can be stated is that they apparently are 
characterised by a distinct fauna and flora.

The Burrum Coal Field is characterised by a very meagre flora and a fauna 
represented only by one species of Corbicula and one of Rocellaria. The latter are 
both new species. Of the flora four species occur also in the Ipswich Formation, while 
six other species are confined (so far as our Collections show) to the Burrum For
mation.

Mr. Gregory referred to the finding of Qlossopteris above the Upper or Beau
fort Seam of Coal. Mr. Rands observed in his Report of 1886 that he had failed to find 
Glossopteris. In his Annual Report for 1886, however, he stated, “ I  have found several 
specimens of Glossopteris Browniana amongst stone from the Briton Shaft.”  M y 
Colleague, however, is not satisfied that Glossopteris really occurs in these beds. Such 
o f Mr. Gregory’s and Mr. Rands’ specimens as have come under his notice he regards 
as Taeniopterid plants.

The whole country covered by this formation is low and flat, and is characterised 
by a poor soil and stunted vegetation. The latter circumstance is, however, due to a thin 
covering of a more recent formation which overlies it unconformably.

Distinct from the thin covering and certainly older, is the group of fossiliferous 
sandstones known as the Maryborough Beds, which are placed on the same horizon as 
the Desert Sandstone (which see). The relation of the Maryborough Beds to the 
Burrum Beds, although obscure, is believed to be that the former rest unconformably 
on the latter, and that a fault (which, however, is not seen) must account for the fact 
that the lowest of the Maryborough Beds, after dipping, do not rise on the other side. 
Their apparent conformability to the Burrum Beds must be deceptive, as even if the 
latter were equivalent to the uppermost members of the Ipswich Formation, the whole 
of the Rolling Downs Period is unrepresented. Mr. Rands sends me (in a letter dated 
16th September, 1889) the Section reproduced in Plate 46, fig. 3, explanatory of this 
relation.
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The Burrum Beds themselves lie unconformably on the Gympie Beds (Permo- 
Carboniferous), as is shown by the Section, PI. 50, fig. 2, taken from a Report by Mr. 
Rands,* who remarks:—

“ The actual junction of the Gympie Beds with the [Burrum] Coal Measures is 
concealed by sandy country. At the southern boundary of the Coal Measures the 
relation of these beds to one another is better seen on the Maryborough and Gympie 
Railway, about two miles south of the Curra Station. There is a hard porphyritic rock 
containing crystals of felspar, hornblende, and mica, in the cutting fifty-one miles from 
Maryborough. Laminated sandstones and shales belonging to the Burrum Beds occur 
in a cutting fifty and a-half miles from Maryborough. They dip N .W . at 6°, and 
overlie the porphyry, which here is more of the character of a white felsite. In  the 
cutting at fifty-one and a-half miles from Maryborough, white felsite occurs again, 
while, ten chains further south, the upper shales of the Gympie Series come in, dipping 
E. 40° N. at 45°. A  small ‘ sheet ’ of felsite is seen in these shales, about two 
chains further south, and a larger sheet of it about one and a-half miles south of that 
again. The Gympie shales do not appear to have been baked or altered by this rock, 
and I  am of opinion that the felsite is interbedded with the shales. But supposing the 
felsite to be intrusive in the shales, it was intruded before the Burrum Beds were 
deposited, otherwise we should find it intruding these beds also, which is not the case. 
In  either case, therefore, the unconformability of the Burrum and Gympie Beds is 
manifest.”

Within certain limits, therefore, the age of the Burrum Beds is fixed by 
stratigraphical evidence. They are newer than the Permo-Carboniferous, and older 
than the Upper Cretaceous.

On the western edge of the field the strata, which in the type district are 
unaltered, and but little disturbed, become inclined at high angles, and altered into 
micaceous slates, which are veined with quartz, and finally rest upon granites.

Prior to the date (1886) o f my “ Handbook of Queensland Geology,”  the chief 
sources of information regarding the Burrum Coal Field were Mr. A . C. Gregory’s 
two Reports,f and passages in the Rev. J. E. Tenison W oods’ “  Coal Resources of 
Queensland.”  ̂ Since that date, Mr. Rands has furnished two Reports,§ dealing with 
the stratigraphical geology of the series in detail. The description which follows is 
mainly compiled from these writings, with such additions as I  have been able to make 
from a limited personal knowledge of the district.

In the immediate neighbourhood of the town of Howard, which is the centre of 
mining operations, the strata dip with great regularity to the north-east, at an average 
angle of about 12°, and do not appear to be disturbed by faults of any magnitude. 
From his surveys, Mr. Rands has compiled the following section :—

Ft. in.
Brown and grey sandstone ... 40 0
Shales with beds of sandstone 66 0

SCoal 2 7
Shale 5 0

Coal 3 0
Carried forward ................................................ 116 7 * * * §

* Report on Tiaro District: The Coal Measures, &c. Brisbane : by Authority : 1890.
t  On the Geology of part of the Districts of Wide Bay and Burnett. Brisbane : by Authority : 1875. 

And Report on the Burrum Coal Field. Brisbane: by Authority : 1870.
X Brisbane : The Government Printer, 1883.
§ Report on the Burrum Coal Field. Brisbane: by Authority : 1886. And Report on Tiaro District: 

The Coal Measures, &c. Brisbane : by Authority : 1890.
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Brought forward
pt.

... 116
in.
7

Shales with thin Coal-seams ... ... ... ..............220 0
Coal, L apham or Torbanelea Seam .............. 4ft. llin. to 2 0
Shfilss .«• ... i•• ••• 35 0
Coal, B trettm Seam ................................................ ... 3 7
Shales wi ll thin beds of sandstone and a thin seam of Coal ..............150 0
Coal, W atson’s Seam 4 0
Shales... ... 70 0
Sandstone ... 150 0
Coal ... ... 1 6
Sandstone and Shale 30 0
Coal, said to be .............. 2 6
Sandstone ... ... ... 14 0
Coal, North H artley Seam 4 2
Sandstone ................................................ 88 0
Coal, three thin seams, 2 to 4 inches thick ... 0 4
Sandstone .............. ... I l l 8
Coal, Glenesk Seam ... 1 8

Total ... ..................................... 1,015 0
That the above form only a small portion of the total thickness of the Coal Measures

evident from the map attached to Mr. Bands’ Beport. A copy of the map on a
reduced scale is given in PI. 47. The strata continue to rise in the same direction and 
at the same angle for at least two and a quarter miles up the streams which make 
sections to the south-west, before any inversions of dip or want of evidence would lead 
us to doubt that we are crossing the successive outcrops of similar strata. Probably the 
total thickness of strata beneath the Glenesk Seam is not less than three thousand feet, 
or, say, four thousand feet of strata below the horizon of the Bridge Seam.

It may be mentioned that there are some discrepancies between Mr. Gregory’s 
and Mr. Bands’ readings of the section ; thus Mr. Gregory gives the distance between the 
Lapham and Burrum Seams as fiftv five and Mr. Bands as thirtv five feet. Between 
the Burrum and W atson’s Seams, Mr. Gregory gives one hundred and Mr. Bands one 
hundred and fifty fe e t ; and between Watson’s and the North Hartley Mr. Gregory gives 
five hundred and Mr. Bands two hundred and sixty eight feet. I  presume that Mr. 
Bands, being in possession of later information, is more correct in these details. A  
bore at Torbanelea, quoted in Mr. Bands’ Annual Beport for 1886, gives the position of 
the Watson Seam as one hundred and fifty feet above the Burrum.

Mr. Bands gives the following particulars regarding the Torbanelea M ine:—
“  The pit is sunk through the Lapham or Torbanelea Mine down to the Burrum 

Seam, cutting the former at eighty five feet and the latter at one hundred and ten feet. 
Work was at first started at the Lower or Burrum Seam, but it has been abandoned 
for the time being to work the Lapham Seam, which is reached by a crosscut put in 
from the former. The Lapham is a harder and better coal, especially for gas-making 
purposes. The Burrum Seam is here three feet eleven inches thick, with a band of 
shale seven inches thick. The roof is a grey shale and is fairly good. The coal is 
friable.

“  The Lapham Seam is thicker, and is a more solid and brighter coal. It is six 
feet two inches in thickness, including a band of black carbonaceous shale one foot 
three inches thick in the middle. The roof is of black shale. Experiments conducted at 
Melbourne prove this to be a good steam coal. Two tons of coal evaporated 3,900 
gallons of water, whereas two tons of the best Newcastle (N .S .W .) coal evaporated
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only 3,200 gallons, or in a ratio of 8£ to 7\. The manager of the Maryborough gas
works gave me the following returns from twenty months’ actual work with the coal 
from this seam:—

Gas 10,200 cub. ft. per ton of Coal. Candle power, 14*73.
Coke 1,460 lb. „  „  (65 per cent.)
Tar ... ... 10*5 gallons „  „
Ammoniacal liquor 16*0 ,, „  „

“  The Queensland Coal Company’s shaft gave the following sections:—

Coal ..............
Ft. in.
0 4

Black shale ... 0 6
Coal ... 0 3
Fireclay ......................... 2 8
Sandstone with ironstone bands ... 7 8
Light clay .............. 1 11
Coal ... 0 9
Black s h a le .............. 0 6
Hand band of fireclay 4 7
Shale and ironstone... 4 2
Shale with ferns 1 8
Sandy clay 3 0
Coal ... 0 3
Fireclay and bands of ironstone 6 10
Dark coaly shale and ironstone 5 1
Black shale 2 9
Coal ... ... ... 0 3
Fireclay ......................... 6 11
Striped sandstone and ironstone ... 4 5
Striped sandy shale and ironstone 7 2
Shale ... 3 4
Coal 0 6
Shale ... 1 1
Coal ... 1 1
Shale ... 1 6
Coal ... 0 11
Fireclay 3 6
Coaly shale 1 0
Shales... 11 7
C o a l ......................... 0 9
Fireclay .............. 1 3
Fireclay with nodules 2 6

Total .........................  234 8
‘ { The seam being worked varies very much in thickness. In the north-westerly 

level, at four hundred and thirty feet from the pit bottom, it measures—

Shale... 
Goal ... 
Shale ... 
Coal 
Shale ... 
Coal ... 
Fireclay

Ft. In. 
0 0 
0 4
0 4
1 6
0 7
1 7 
0 0
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“  In the same level, seven hundred and fifty feet from the pit bottom, the coal 
measures three feet six inches, without any intervening shale. The same seam was 
worked in W hitley’s shaft.”

Mr. Rands conjectures that the seam worked in the Company’ s mine may be the 
Lapham Seam.

The Howard, or Beaufort and Howard Seam, “  four feet five inches thick, with only 
a thin band of shale,”  was worked from shafts fifty feet in depth. The seam “  lies 
probably above the seam worked by the Company”  [Rands]. Mr. Gregory places the 
Beaufort Seam thirty feet above the Lapham.

The Glenesk Seam has been worked from a shaft one hundred feet in depth. It is 
from eighteen inches to two feet in thickness.

A nalyses.

— Water.
Volatile 

Hydrocar
bons. 1

Fixed
Carbon. Ash. Sulphur. Specific

Gravity. Coke.

1. Whitley’s Shaft (Q. C. Go’s Seam) 266 68-4 5 0
2. Beaulort Seam (Beaufort Shaft)... 81-5 640 4-5
3. Burrum Seam (outcrop) ... 29-8 62-2 8 0
4. Q. C. Co’s. Seam ... 250 3035 64-30 2-50 035 1-24 66-80

(grey)
5. Lapham or Torbanelea Seam 2-00 28-00 61-60 8 00 0-40 131 6960

(Torbanelea Colliery, bottom
/»aq1 \ (grey)
well J

6. Ditto (top coal) ... 225 2915 66-50 210 1-26 68-60
(grey)

7. Burrum Seam (Torbanelea Col 275 2800 66-55 3-25 0-45 1-27 68-60
liery) (reddish)

8. Torbanelea Seam ... 010 2700 69-96 2 04 0 90

Analyses Nos. 1, 2, and 3 are by Mr. Gregory; Nos. 4, 5, 6, and 7, by Mr. Bands; and No. 8 by 
Dr. D. Marsh, quoted by Dr. J. R. M. Robertson in a Report on the Torbanelea Mine.

On the coal-seams o f the Burrum field generally, Mr. Rands remarks :—
“  The analyses of the coals from the Burrum would show that, with reference to 

the volatile hydrocarbons, of which, of course, a high percentage is necessary for gas
making purposes, they are not quite as good as the Newcastle coals (New South Wales). 
Fourteen samples of the latter averaged 37"55 per cent, of volatile hydrocarbons, 
including water; while the average of seven samples from Burrum is 31'5, that is also 
taking the hydrocarbons and water together.

“  The ash, which represents so much of worse than useless matter, is by no means 
high; the highest result being 8 per cent., and lowest 2 1  per cent., the average being 
4 6 per cent., as against an average of 4 97 per cent, in the Newcastle coal (New South 
W ales). It should be mentioned that the Burrum samples are from shallow depths, 
where the ash is generally higher. The ash is of a very light red or grey colour.

“ The sulphur, averaging 0 4 per cent, in the three samples in which I  determined 
it, is very low indeed, and the coal will compare favourably in that respect with coal 
from any part of the world. Unfortunately, however, in all the analyses of the 
Burrum coals hitherto made, the sulphur has not been determined. The percentage of 
this constituent is most important in coals used for gas-making. Freedom from 
sulphur, too, is a great advantage in many metallurgical processes.

“ The cokes from the Queensland Collieries Company’ s seam, the Lapham or 
Torbanlea seam, and the Burrum seam, are all good, coherent, dense cokes; that from 
the first-named being the densest. The Burrum coal is not so good a steam coal on 
account of its tenderness, it being very easily broken up by attrition.”
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Several seams of coal are seen in Cherwell Creek, about four miles to the north
west o f Howard, as well as in the Isis and Gregory Rivers.

South of Maryborough the same formation has been mapped and reported on 
by Mr. Rands. It is separated from the Permo-Carboniferous rocks by a line running 
south-east from the heads of Ooramera Creek to the Mary River, south of the mouth 
of Hookey Creek, and thence eastward to Curra Creek. From Curra Creek the line runs 
north-eastward till it bends round the spurs of Mt. Goomboorian, on which the Neerdie 
Antimony Mines are situated. Thence the line runs south-south-east to the coast at 
Point Cartwright. The strata are disposed in a trough, o f which the synclinal 
axis, roughly speaking, coincides with the line of the Maryborough and Gympie 
Railway.

In the Tiaro District, the formation is much more disturbed by faults and 
intrusive rocks than in the Burrum District. The direction and degree of dip are 
seldom the same over any large area. In  many places dykes and masses of intrusive 
rocks come up through and disturb the coal strata. The Kannagan Range, near 
Kilkivan Junction, consists entirely of felsite-porphyry. An intrusive mass of horn
blende and felspar-porphyry occurs near Tiaro. Near Aurora Plantation a large dyke 
of porphyritic rock forms a bar across the Mary River, and a similar rock occurs in a 
railway cutting north of Mungar. A  volcanic agglomerate is seen on the Railway 
twenty three and a half miles from Maryborough. A  mass of micaceous granite occurs 
on the eastern slope o f Mt. Bopple. The granitic mass of Teebar abuts to the north 
against both the Burrum and the Gympie Beds.

The strata consists o f conglomerates, sandstones, shales and clays, with beds of 
coal, and are, on the whole, very much similar to those of the Burrum District. They 
are full of plant-remains, which, however, are generally not well preserved. The dip 
o f the strata is generally very high, varying from 25° to 48°.

In Bull’s Selection (N o. 1537), near Gunalda, a seam of bright steel-grey 
anthracitic coal, eighteen to twenty inches thick, was cut in a shaft at a depth of forty 
one feet. The coal and other strata dip W . 20° S. at a low angle towards the felsite 
o f the Kannagan Range. The shales have been baked, and the greater part of the hydro
carbons driven from the coal by the felsite.

In Selection 1767, two and a half miles above the junction of Munna Creek with 
the Mary River, the following strata dip at 11° to N. 30° E . :—

F t .  In .

Shale ....................................  1 0
Bright bituminous Coal (Top Seam) 2 8
Black coaly shale ... - ................................................. 2 1
Bright bituminous Coal with a few thin bands (Bottom Seam) 3 0
Black and brown shales ... 3 3
Coal and shale mixed 3 0

In his “  Report on the Coal Deposits of W est Moreton and Darling Downs,”  Mr. 
Gregory gives the following analysis of coal from “ Miva Seam, Mary R iver” :—

Yolatilc in coking 236
Fixed carbon 610
Ash 154

Coke, 76‘4 ; Carbon in coke, 80 ; Ash in coke, 20.
1000

From some expressions in his “  Report on part o f W ide Bay and Burnett 
Districts,”  I  infer that this Miva Coal is the same as that in Munna Creek, 

v
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On Tanyalba Creek, about a mile and a half north of the last section, are two
thick seams of impure coal, as in the following sections :—  Ft. in.

Nodular clay-ironstones and shales
Coal (very impure) 7 4
Sandstone and shale 67 5
Coal (impure) ... 5 9
Black carbonaceous shales ... 7 0
Alternate bands of Coal and shale ... ... ... ... ... 40 5

In Jones’ Selection, No. 1311, the following dip W . 10° S. at 40° :—
Ft. in.

Brown Sandstone ... • 23 0
Clay ... ... 0 6
Seam I.—

Bright hard Coal 1 11
Black coaly shale 0
Bright hard Coal 1 4|

Fireclay 0 8
Coal ... 0 9
Fireclay 3 9
Coal ... ... 0 6
Clay ... ... 0 4
Coal ... ... 0 9
Clay ... ... 0 7
Coal ... ... 0 7
C la y .............. 0 9
Seam II.— Coal ... ... 3 6
Sandstone ... .. ... 1 0
Clay and black shale ... 3 0
Seam III .—

Coal ... 0 2
Clay band 0 2
Coal ... ... 1 2

Shale ... ... 1 4
Grey sandstone ... 0 11
Seam IV .— Coal ... ... ... ... ... 1 6
Sandy shale with two thin beds of Coal ... 19 4
Hard brown sandstone ... ... 6 0
Black shale ............... ... 1 9
Seam Y.— Coal .................................................................................. 3 0

Two chains higher up the Creek, a three feet seam of coal is said to be visible in 
a waterhole. At the northern boundary fence of the Selection (still higher up the 
Creek), a hard bright coal-seam of good quality, three feet thick, can be seen in a 
waterhole. It is probable that this seam is the same as No. 1 in the above section.

In Selection 1737 (Sorensen’s) is a seam of coal two and a half feet thick, with 
sandstone above and below.

On the western slope of Mount Bopple the Coal Measures are altered by contact 
with the mass of micaceous granite of which the western slope of the mountain consists, 
and graphite is met with in a shaft. The following are Analyses of the graphite by 
Mr. Rands. No. 1 was a picked sample, and No. 2 was made up of the pieces of the 
shale and bands of graphite taken from over the whole section:—

No. 1. No. 2.
Carbon 72-7 44-25
Moisture and volatile matter 6-3 7*00
Asli 21*0 4875

1000 10000
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A  three feet seam of coal is said to have been discovered some years ago in 
Selection No. 90, opposite Aurora Plantation.

Two hundred yards above Selection No. 78, on Redbank Creek, is a seam of good 
bright coal, four feet two inches in thickness.

In Selection No. 39, west of Aurora, is a seam of bright coal, thirteen inches 
thick and nearly vertical.

A n a l y s e s  ( Bands) .

W a te r .
V o la t ile
H y d ro 

carbons.

F ix e d
C arb o n . A sh. Specific

G ra v ity . Coke.

Seam in Bull’s Selection (1537) 7 0 8 6 68-4 16-0
(grey)

21-5
(grey)

1-50 84*4*

Selection 17G7, Munna Creek (Top Coal) ... 60 22-6 499 1-43 71*2

„ „ ,, (Bottom Coal) 5 0 290 48-5 175
(reddish

grey)

1-53 660

Jones’ Selection (1311) Seam I. 2 5 261 62-9 8 5
(grey)

1-32 71*4

y y  y y  y y  II. ... . 6-0 22*4 51T 205
(reddish)

1-38 71*6

Y»  >> t) v • 15-0 300 395 16-5
(grey)

53-0

„  „  „  in waterhole 55 28-7 51-3 14-5
(grey)

1*38 65-8

Sorensen’s Selection (1737) ... 120 342 32-8 21-0
(white)

53 8

Redbank Creek, above Selection 78 100 28-0 47-5 14*5
(reddish

grey)

1-51 62*0

*  N o n -C ak in g .

Mr. Rands remarks that the high percentage of water and ash, as well as the 
high specific gravity, are due to a great extent to the specimens for analysis having been 
taken from the outcrop of the seams.

Mr. Gregory’s “  Report on the W ide Bay and Burnett Districts ”  contains a few 
references to the part of the Coal Field near Bundaberg, to the north of Burrum.

An eight inch seam is seen on the south side of the Burnett District, about eight 
miles above Bundaberg. Above the coal are eighty feet of brown sandstones and shales. 
Borings to the depth of one hundred and forty feet below the coal showed black shales 
and several seams of coal, but nothing workable. Several thin seams of coal are 
exposed by Pine Creek, which falls into the Burnett three miles above Bingera. In an 
Appendix to his “  Report on the Coal Deposits of West Moreton, &c.,”  Mr. Gregory 
gives the following analysis of coal from Pine Creek:—

Volatile in coking 343
Fixed carbon 57*5
Ash 6 2

Coke, 63 7 ; Carbon in coke, 90*3; Ash in coke, 9'7-
98-0

OUTPUT OF THE BURKUM COAL FIELD.
I t  is only since the opening of the railway from Maryborough that the Burrum 

Coal Field has been worked to any extent worth mentioning. During the last eight 
years, the output has amounted to 187,761 tons, valued at £160,016.
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Y i e l d  o p  B u r r u m  C o a l  F i e l d .

1883 6,140 tons raised;
1884 6,150 ))
1885 26,914 >>
1886 39,048 )>
1887 45,527 Jf
1888 56,634 a
1889 48,267 >>
1890 58,781 >>

Totals ............................ 187,761 >>

value £3,780 
,, 3,550
„  14,950
„  23,189
„  25,609
„  30,096
„  25,916
„  3,2926

£160,016
The Styx Coal Field, near St. Lawrence, appears, from its fossils, to be on the 

same horizon as the Burrum Beds, although occurring in an isolated area. Where the 
road from Rockhampton to St. Lawrence crosses Deep Creek, one of the heads of the 
Styx, the Coal Measures uncomformably overlie shales of the G-ympie Beds. To the 
north they are capped unconformably by the Desert Sandstone (?) at Wilangi. To the 
east, between Wellington Creek and Bald Hills, beds of encrinital limestone occur in 
the Gympie Beds, and to the west are the fossiliferous beds of Tatton, belonging to the 
same series. I  am indebted for the above particulars to Professor T. W . Edgeworth
David, B.A., and the late Mr. James Smith.

At a point which is described as being eighty miles from Rockhampton, and 
twenty five from St. Lawrence by road, a shaft has been sunk to the depth of seventy 
feet. Two seams of coal were met with in this shaft, one said to be between sixty five 
and seventy feet from the surface and seven feet thick, and the other between three 
and four feet thick, but the depth is not stated. The late Mr. A . B. Lindon gave the 
following as an Analysis of the C oal:—

Moisture 22
Volatile hydrocarbons ... 31'3
Fixed carbon ... 62'6
Ash 3 9

Total ... ... ... ... ... lOO’O
A  sample of the coal was treated by Mr. F. Linthwaite, Locomotive Superin

tendent of the Central Railway. According to Mr. Linthwaite’s Report— “  A  better 
sample of coal has not been used on this line.”  The Driver’ s Report to Mr. Linth
waite is as follows :—

“ Queensland Central Railway,
“  Locomotive Department,

“ Rockhampton, July 6th, 1889.
“  Report to Locomotive Foreman, 1st July, 1889, re Trial of Coal.
“  Sir,—1 have the honour to report that I  found this coal to be very good for steam 

raising. It is very easy to work, and very clean, making very little ashes. In fact, I  consider 
it equal to any Newcastle coal that we have been supplied with. *

First Day.
Weight of—  tons. ewt. qr. lb.

Train 126 0 0 0
Coal ...........................  f  4 1 0 0
Ashes in fire-box and ash-pan ... 2 3 0
Ashes in smoke box ... 1 1 7

Miles run ... ... ... ... 165

Second Day. 
cwt. qr. lb.

#

3 0 26 
1 0  5 
225

*  W e ig h t o f tra in  on second d a y— To B og antun gan , 3C to n s ; to  B a rc a ld in e , 69 to n s ; B a rc a ld in e  to  A lice , 60 tons, 
t  T h is  is th e  to ta l  q u a n t ity  o f  coal used on b o th  days.

“  The run was 390 miles. In addition to the above there was the necessary shunting to 
be done at the commencing and concluding of each day’s run.

“ C. Gill, Engineman.
“ Average consumption, 23'030 lb. of coal to the mile. Rockhampton to Barcaldine, 

thence to Alice ; in all, 390 miles.”—“ Say, 23  ̂lb. to the mile. F.L.”
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in.
3*
6
0
4
8

Another shaft was sunk in 1890, by the Broadsound Coal Mining Company, near 
the Waverley Creek W harf, to the depth of ninety six feet. From the bottom of the 
shaft a bore was sunk, making the total depth one hundred and twenty eight feet. A t 
ninety eight feet was a coal-seam fifteen inches thick. A t one hundred and twenty feet 
the following section was met with :— F t .

Coal, very hard splint ... 1
Band soft grey clay . . . . . .  0
Coal, mixed splint and bituminous 2
Band clay ...................................................................    1
C oa l........................................................................................................................ 1
Professor T. W . E. David regards the coal-seam at the bottom of the’ bore as lying 

about two hundred and eighty feet above the lowest seam in the basin.
V E R TIC A L SECTION OF THE BROADSOUND COAL BASIN OR S T Y X  COALFIELD.

F t . in .
Stiff dark grey clay .........................  20 0

Unconformity.
Magnesites with fine-grained yellowish-grey sandstone (approximate) 100 0

Unconformity.
Shales with lenticular bands of ironstone
Strata unknown. Section of them can be easily obtained by 

trenching in the salt pans, and the outcrops of any seams of 
coal which may exist in them could be proved in the same
manner ..................................................................................1,000

Mudstones with reddish-brown ferruginous concretions, with thin 
beds of sandstone and limonite septaria 

Soft carbonaceous sandstone 
Argillaceous sandstone with bands of ironstone 
Tough calcareous sandstone, fine-grained, lenticular ...
Dark mudstone 
Hard grey sandstone 
Dark grey sandstone 
Hard grey sandstone 
Hard sandy ironstone 
Massive clayey sandstone
Mudstone .........................
Massive sandstone ..............
Mudstone .....................................
Thin-bedded, very red sandstone 
Clayey sandstone ...
Sandstone, with ironstone bands................................................

^Massive soft carbonaceous sandstone with ferruginous bands 
Shaly sandy ironstone, with white fireclay and a band of sandy car

bonaceous ironstone full of fossil plants (about)
Whitish-grey, and rusty sandy shales with band of sandstone 
Crumbling brown mudstone, grey and rusty sandy shales, and

crumbling mudstone .........................
Crumbling sandstone, with calcareous concretions 
Soft sandy shales, crumbling in weathering 
Sandy shales, with ferruginous concretions
Lenticular argillaceous limestone ................................................
Soft crumbling mudstone and sandy shales, with dark-brown marly 

shales, and thin bands of sandstone weathering rusty ...

2.1

0 4

O

0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0

0
0

0
0
0
0
6

50
7

27
2

80
2

20
2
0

58
30
11
23
37
19
17
95

300
41

60
8

26
8

16

100 0
1. Section of strata in first anticline 480 feet.
2. Section of strata seen in second anticline, 260 feet.
3. These strata can be tested most economically by trenching.



VERTICAL SECTION OF THE BROADSOUND COAL
continued.

BASIN OR ST Y X  COAL FIELD—

4.

5.

6. «!

Greenish-grey, clayey, carbonaceous sandstone 
Coal ... ••• ••• • • •
Cfoal ... ••• ••• m*
Nodules of clay ironstone
Coal and sliale mixed ... •••
Nodules of clay ironstone .........................
Shaly sandstone, gritty in upper 5 feet ....................................
Hard greenish-grey calcareous sandstone, with grains of coal ... 

r Strata unknown. No section obtainable—coal-seams probably 
occur in these strata (very approximate) ...

Sandstone rather coarse, with bean-shaped concretions of limonite; 
there is a thinly bedded coal-seam here (?) probably the one now
struck at No. 1 shaft, Newport ................................... .

Grey sandy shale with bands of clay ironstone from \ inch to 3 
inches thick (approximate) ...

Coal-seam hereabouts (?). Main seam (?)...........................................
Grey sandy shales with bands of clay ironstone £ inch to 3 inches 

thick ... ... ... ... ... ... ...
Whitish-grey calcareous clay shale ................................................
Sandstone fairly hard, fine-grained, flaggy, carbonaceous, in upper 

part hard calcareous
Clayey ironstone with abundant fossil plants ...
Grey sandy calcareous clay shale (approximate)
Band of clay ironstone with fossil plants

^Fine sandstone (very approximate) ... ..............
Massive glistening hard sandstone, resembling Hawkesbury Sand

stone of New South Wales, contains casts of plants, and at 
base of bed, where it passes into a fine conglomerate, as near 
the Pilot Station, St. Lawrence, it shows casts of Spirifers and 
Martinia subradiata, a shell in New South Wales especially 
characteristic of the Permo-Carboniferous Formation in which 
occur the valuable Greta Coal Measures. Part, therefore, of 
this bed, and portion of the underlying strata, probably arc of 
Permo-Carboniferous age, and may contain the Greta Coal Seams 

Hard shales, dark grey and light grey, with thin bands of ironstone 
at top of series, and beds of cherty shales with Archceo-
calamites (?) ... ... ..............

Coarse pebble conglomerate (a break in the middle of the section).
Unconformity.

Limestone.
Limestone.
Dark gray argillaceous felsites.
Quartz felsites.

Ft. in.
58 0

0 3
0 3
1 0
1 6
0 3

12 6
12 6

1,850 0

20 0

280 0

0 3

10 0
0 6

50 0
0 6

10 0

50 0

4. J. B. Christian and Coy., Shaft, 152 feet.
5. These strata can be prospected by means of a number of shallow shafts.
6 . Strata usually associated with the Greta Coal Measures.

Since the above was written Mr. W . H. Rands has completed a survey and made 
a report on the Styx Coal Field. The report contains a mass of valuable information 
regarding the coal-seams, but throws little light on the age of the measures. Mr. Rands 
says: “  There is no evidence to show whether they (the Coal Measures) are the equivalents 
of the Ipswich or the Burrum Beds. All that can be said with certainty is that they are 
Mesozoic. They are older than the Upper Cretaceous Desert Sandstone, by which they
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are overlaid unconformably, aud newer than the Permo-Carboniferous rocks, in a depres
sion of which they have been deposited, and on which they are resting unconformably. 
I  understand from Professor Edgeworth David, who spent some time in this district 
examining these beds, that Tceniopteris was met with in Mr. Christian’s shaft in Foyle 
Park. I also found a few indistinct leaf-markings in shales in Foyle Park, but, with 
these exceptions, I believe no fossils have yet been found. . . . Evidence of contem
poraneous volcanic action is met with in Shaft No. 5, Waverley Creek, where fifty-seven 
and a half feet of tufaceous sandstone, containing white porphyritic particles, were 

.passed through.”
Mr. Hands estimates the thickness of the Coal Measure strata, in the neighbour

hood of Tooloombah and Deep Creek, at about five thousand feet.
It may be remarked that the paucity of fossils in the Styx Coal Measures is a 

characteristic feature of the Burrum Coal Field also-—whatever may be the value of such 
purely negative evidence. On the other hand, the presence of contemporaneous igneous 
rocks in the Styx Coal Measures is a point which the latter have in common with the 
Ipswich Coal Measures and not with those of Burrum, so far as is known.

LIST OF FOSSILS OF THE BURRUM  BEDS, W ITH  TH EIR SYSTEM ATIC POSITIONS. 
Kingdom— Pla n ts .
Section— Cbyptogamia.
Class—Acotyledoneb.
Order—F ilices.
Family—Sphenoptebide.
Genus— Sphenoptebis, Brongniart.

Sphenopterisfiabellifolia , Ten. Woods.
L o c . “  Burnett River, half-way between Bundaberg and Five Coal Seams.”

Sphenopteris jlabellifolia , var. erecta, Ten. Woods.
L o c . As above 5 and “  Burrum Coal Field.”

Genus—Tbiohomanites, Goeppert.
Trichom anites laxum , Ten. Woods.

L oc. Burrum. Occurs also at Rosewood, near Ipswich.
Family—Pecoptebide.
Genus—Alethoptekis, Sternberg.

A leth op teris  australis, Morris.
L oc. “  Burrum Coal Field.”  Occurs also at Stewart’s Creek, Rockhampton, and in the 

Ipswich Formation.
Family—Netteoptebide.
Genus—Thinnpeldia, Ettingshausen.

Thinnfeldia media, Ten. Woods. ?
L o c . Burrum Coal Field, near Maryborough. Occurs also in the Ipswich Formation.

Family—Tenioptebide.
Genus—Tenioptebis, Brongniart, 1828.

Tceniopteris (? Angiopteridium ) L ain treei, McCoy.
L o c . Styx Coal Field (Burrum Beds). Occurs also :’n the Ipswich Beds.

Section— Phanebogamxa.
Class—D icotyledones.
Order—Cycadacee.
Family—Zamiee.
Genus—Podozamites, F. Braun.

Podozam ites Kidstoni, Eth. fil.
L o c . Burrum Coal Field, near Maryborough.

Podozam ites, sp. ind., PI. 18, f. 4.
L oc. Burrum Coal Field, above the Bridge Scam.



312

Genus—O tozamites, F. Braun.
Otozamites, ? sp ind., P], 17, f. 8.

Loc. Burrum Coal Field, above tbe Bridge Seam.

Order—CoyiFEE-E.
Family2—Taxace®.
Genus—Baieba, F. Braun.

Baler a bidens, Ten. Woods.
Loc. Burnett River.

Kingdom—Animaeia.
S ub- Kingdom—Moeetjsoa.
Section— Molettsca veba.
Class—Peeecypoda.
Order—Venebacea.
Family—Cybenid.®.
Genus—Cobbicuea, Miiblfeldt.

Corbicula burrumsnsis, Etb. fil., PI. 34, figs. 9 and 10.
Loc. Queensland Co.’s Coal Mine, Burrum.

Order —P hoead acea.
Family—GASTBOCHAtNIDIE.
Genus—Roceleabia, Blainville.

Rocellaria terra-regince, Etb. fil.
Loc. Queensland Co.’s Coal Mine, Burrum.

SYNOPSIS.
OCOUBBINO in Bubbusi Fobhation.

Sphenopteris flabellifolia, T.W.
„ „ var. erecta, T.W.

* Trichomanites laxum, T.W.
* Thinnfeldia media, T.W. ?
* Tceniopteris JDaintreei, McCoy (Styx River).
* Alethopteris australis, Morr.

Podozamites Kidstoni, Etb. fil. (sp. nov.)
„  sp. ind., PI 18, fig. 4.

Otozamites, ? sp. ind., Pl. 17, fig. 8.
Baiera bidens, T.W.
Corbicula burrumensis, Etb. fil. (sp. nov.)
Rocellaria terra-regince, Etb. fil. (sp. nov.)

* Also iu Ipswich Formation, including Stewart’s Creek (Rockhampton) Beds.
Of tbe twelve species above named, four are common to tbe Ipswicb Formation, and tbe remaining 

eight are peculiar to tbe Burrum Formation.
It will be seen from the preceding list that, with tbe exception of tbe genus 

Sphenopteris, tbe Burrum Formation bas nothing in common with the Permo- 
Carboniferous System.

On tbe other hand, as four out of ten plants are specifically identical with 
plants occurring in tbe Ipswich Formation, the connection between the two formations 
must be a close one. W hen my G-eological Map was published in 1886, I  inclined to 
regard the “  Burrum Beds ”  as Triassic and the “  Ipswich Beds ”  as Jurassic, but, in 
view o£ the more complete evidence now available, it seems reasonable to regard them 
as subdivisions of a single period—the Trias-Jura. The Burrum Beds, therefore, are
provisionally classed as Lower Trias-Jura.

Note to Page 7.—The heading of the paragraph occurring after the Yield of Herberton Tin Field 
should read “  Kangaroo Hills and Running River Tin and Silver Fields.” The Running Creek referred to 
in the next paragraph is in the Star River District.



CHAPTER XXIV.

W it h  D e s c r ip t io n s  op t h e  S p e c ie s  o c c u r r in g  i n  t h e  B u r r u m  F o r m a t io n

( L o w e r  T r ia s -J u r a ) .

In this System are comprised such fossiliferous strata as lie, so far as their 
position can be ascertained, between those horizons representing the uppermost Fresh
water Coal Measures of the Bowen River Coal Field, and the Rolling Downs Formation.

This Series is o f the utmost importance, because it contains the chief workable 
coal-seams in Queensland, or at least the principal seams at present worked. The 
organic remains are principally those o f plants, with a strong Mesozoic facies, and 
oscillating, in all probability, between the Trias and Upper Oolite in age. They have 
been studied by Messrs. Carruthers and Feistmantel, and the late Rev. J. E. Tenison 
Woods. The last named, in his “  Fossil Flora of the Coal Deposits of Australia,”  
has endeavoured to assign many of these plants to horizons corresponding with those of 
their nearest allies of Europe and elsewhere, and in this way has accounted for the 
presence in Queensland of the Trias ? Rhaetic or Lower Lias, Upper Lias, and Jurassic. 
But our knowledge of these plant beds is too young at present for such minute sub
division, and we know far too little of the association of the species one with the other, 
and the similar relation of their respective matrices, to assign minute geological horizons, 
on the chance of a mere guess, or hasty generalisation, turning out correct.

The principal deposits yielding Mesozoic plants in Queensland are :—
I p s w ic h  C o a l  M e a su r e s  at—

Redbank, near Mount Esk, Brisbane River.
Cressbrook and Colinton, Brisbane River.
Bundanba Colliery, Ipswich.
Tivoli Colliery, Ipswich.
W alloon Colliery, Ipswich.
Rosewood (Southern and Western Railway).
Peak Mountain, near Fassifern, twenty miles from Ipswich.
Talgai, near Warwick.
Darling Downs, near Toowoomba.
Stewart’s Creek, near Stanwell.
Wycarbah (Rosewood), near Rockhampton.

B u r r u m  C o a l  M e a su r e s—
Burnett River Beds.

The Organic Remains from Stewart’s Creek and Wycarbah are grouped with those 
of the Ipswich Formation.

In a Paper “ On Various Deposits of Fossil Plants in Queensland,” * the Rev. 
J. E. Tenison Woods gives the locality of Peak Mountain, near Fassifern, and quotes 
from it plants like Rlmcoftcris. Strange to say, I  do not find this place mentioned in 
his more extended Memoir on the Coal Plants. He remarks that if the plants found 
there belong to Rhacopteris their occurrence “  would indicate a much lower horizon 
than any beds hitherto found in Queensland.”  On looking over Mr. W ood’ s Collection,

THE ORGANIC REMAINS OF THE TRIAS-JURA SYSTEM,

* Proc. Linn. Soc. N. S. Wales, vii., Pt. 1, pp. 95-98.
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now in the Macleay Museum, Sydney University, I  found several well-marked and well- 
preserved examples of Alethoptcris australis, Morris, sp., and Teeniopteris. This will 
naturally assign, instead of a Palaeozoic age, one quite in accordance with the other 
beds of the Ipswich Basin. Many other deposits containing Mesozoic plants exist in 
Queensland, but it is not deemed necessary to mention them here.

Qlossopteris has, on several occasions, been quoted as occurring with other Mesozoic 
plants in Queensland. I can only say, however, that during an experience extending 
over ten years, not one single instance of Q-lossopteris associated with a flora repre
senting beds higher than the Freshwater Series of the Bowen River Coal Field has come 
under my notice. This sharply defined line, so far as I  know, appears to hold good 
equally well for New South Wales. There is no reliable record of this genus being 
found at any horizon higher than the Upper, or Newcastle Coal Measures in the latter 
Province. Allied genera, such as Sagenopteris, do occur, but not the true Q-lossopteris, and 
it is probable that in cases, such as above referred to, the one has been mistaken for the 
other.*

DESCRIPTIONS OF THE SPECIES OCCURRING IN THE BURRUM FORMATION
(LOWER TRIAS-JURA).

Kingdom— PLANTS.
Section—CRYPTOGAMIA.

Class— A cotyledones.
Order—FILICES.

Family— SPH ENOPTERIDiE.

Genus— S P H E N O P T E R IS , Prongniart, 1828.
(Prod. Hist. Veg. Foss., p. 50.)

Sp h e n o p t e r is  f l a b e l l i f o l i a , Ten. Woods.
Sphenopteris (Aneimioides) flabellifolia, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 94.

Sp. Char. Frond delicate, small bipinnate, rachis terete, somewhat thick; pinnas 
oblong, cuneate, contracted at the base to a delicate petiole, lower edge entire, upper 
divided into linear cuneate lobes of varying width, the edges straight or rounded, some 
of the pinnae much elongated, costa inconspicuous, veins fine, close, numerous, straight, 
radiating. ( Ten. Woods.)

Ols. This species is said by its Author to possess a strong resemblance to 
Archceopteris. The type specimen reminds me of a small species of Dawson’ s genus 
Aneimites.

Loc. Burnett River, half way between Bundaberg and Five Coal Seams (Rev.
J. E. T. Woods)— Blue shale.

Sp h e n o p t e r is  f l a b e l l i f o l i a , var. e r e c t a , Ten. Woods.
Sphenopteris (Aneimioides) JicibclUfoUa, var. erccta, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii.

Pt. 1, p. 94, t. 2 , f. 2 .
Ois. O f smaller size, and regularly pinnate, the pinnae lobed or segmented 

symmetrically at both sides. Although differing from the species proper, the venation

* Since the above was written, a plant which I have satisfied myself is a true Glossopteris has been 
found by Mr. W. H. Rands, near Pentland, on the Northern Railway, in strata which my Colleague has 
ascertained to lie unconformably on the “ Rolling Downs Formation,” and which, therefore, he believes 
to be part of the Desert Sandstone. See Chapters on the Desert Sandstone. (R. E. Junr.)
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and general shape of the lobes is said to be the same. As this fern occurs intimately 
mixed with the preceding on the same slab, it must be retained as a variety, although 
individual specimens here and there differ widely. It is not unlike an Eremopteris.

Loc. "With the preceding, and in the Burrum Coal Field ( W . 3 .  Rands).

Genus— T R IC 3 0 M A N IT E S , Goeppert, 183G.
(Syst. Fil. Foss., p. 174.)*

T h ic h o m a n it e s  l a x u m , Ten. Woods ? PI. 18, fig. 9.
Trichomanidcs laxum, Ten. Woods, Proc. R. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 95, t. 10, f. 2 .

Sp. Char. Rhizome creeping, long, slender, sending up at distant irregular 
intervals delicate membi’anaeeous pinnate fronds; pinme emerging at an acute angle, 
linear, or cuneate, bifurcating with one simple free vein to each lobe. {Ten. Woods.)

Obs. T. laxum is said to be distinguished from T. elongata, Carruthers, sp., by 
being much smaller, aud consisting “  of short pinnate fronds proceeding at irregular 
intervals from the slender creeping rhizome.”

Mr. R. Kidston believed he could recognise this amongst Mr. Rands’ Collection 
of plants from the Burrum Coal Field. He remarks as follow s:— “ This fossil shows 
a fragment of a very graceful species. The pinnules are divided into a number of 
simple, or bifid-linear, acute segments. The characters of T. laxum are simply 
unintelligible. I f  Mr. Tenison W oods supposed his figure to represent a rhizome, as 
I  am led to think from his description, there appears to be a mistake in the interpre
tation of the fossil, which more probably shows part of a compound frond.”

Loc. Burrum {W . 3 .  Rands). Occurs also at Rosewood, near Ipswich.

Family— NEUROPTERIDiE.

Genus— T 3 I N N F E L L I A , Ettingshausen, 1852.
(Abhandl. K. K. Geol. Reichsanstalt, i., Abth. 3, No. 3, p. 1.)

T h in n f e l d ia  m e d ia , Ten. Woods, PI. 17, fig. 2, PI. 18, fig. 10.
(Compare PI. 17, f. 7.)

Thinnfeldia media, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 102 , t 6 , f. 1 .
(Compare Thinnfeldia indica, Feistmantel, Pal. Indica (Gondwana Flora), 1877, i., Pt. 2 , t. 39, f. 1, Id,

t. 46, f. 1-2 a.)
Sp. Char. Frond bipinnate ? pinnae quite close, nearly opposite, broadly lanceo

late, broadly obtuse; the lower ones shorter, attached by the whole of the base where 
it is only very slightly constricted; veins only faintly visible, but there are traces o f a 
costa in nearly all the pinnules, which is evanescent; rachis very thick. {Ten. Woods.)

Obs. These characters were assigned by the Rev. Mr. Woods to a plant from 
the Hawkesbury Sandstone of Dubbo, which he compared to Thinnfeldia indica, Feist
mantel. “  It bears some resemblance to T. indica, Feistmantel, and more to T. 
decurrens, Schenk.”

With specimens of the Dubbo plant I  am not acquainted, but in referring 
the Queensland ferns (PI. 17, fig. 2, and PI. 18, fig. 10) to T. media I  am simply relying 
on W oods’ description, and his reference to T. indica, to which the figures undoubtedly 
have a strong resemblance. It must, however, be acknowledged that such a point as 
“  veins only faintly visible ”  does not wholly agree with our specimens ; but on the 
other hand, “  attached by the whole base,”  “  traces of a costa,”  and “  rachis very

* Die fossilien Farrnkrauter (Nova Acta. Acad. Lcopol. Carol. Curiosorumy Bd. xvii., Suppl.)
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thick,”  are features plainly visible in the Queensland specimens. In the example from 
the Burrum (PI. 17, fig. 2) the venation is indistinct, and we have only the form of the 
leaflet to guide us, and this is unmistakably that of T. indica. In the subject o f 
PL 18, fig. 10, the venation is very strongly marked, the peculiar right-angled 
deflection and bifurcation, so characteristic of Thinnfeldia, being present; and, finally, 
there are traces of a by no means weak costa. Here again we observe a marked 
resemblance in the outline of the pinnules to those of T. indica, particularly PI. 39, 
fig. 1, of the reference above cited.

I  may, perhaps, be again allowed to refer to PI. 17, fig. 7, representing a specimen 
which seems to oscillate between the type species and this form, or perhaps one of the 
varieties of the former. It is very like the type of W oods’ T. media in the Macleay 
Museum, Sydney University.

Mr. Gr. Sweet has obtained a bifurcating frond, seven inches long, with a large 
number of pinnules in situ, which are either long and curved, lanceolate, diminishing to 
a fine distal point, or short, obtuse, and bluntly rounded, both on opposite and the 
same sides of the rachis. There is a decided false midrib to the pinnules, which disap
pears before reaching their apices. The rachis, below the bifurcation, is nearly three 
and a half inches long, and striate, with pinnules on each side. The form of the 
pinnules is precisely that of Feistmantel’s PI. 46, f. 1, and the habit that of his PI. 39, 
f. 1. The specimen greatly confirms me in the belief that Thinnfeldia media and T. indica 
are very near, if not identical.

Loc. Burrum Coal Field, near Maryborough, PI. 17, fig. 2 (W . H . Rands'). 
Occurs also in the Ipswich Beds.

Family— PECOPTERIDiE.

Genus—A L E T H O P T E R IS , Sternberg, 1826.
(Flora der Vorwelt, Heft 4, p. xxi.)

A l e t h o p t e r is  a u s t r a l is , Morris, PI. 16 , fig. 1.
Pecopteris australis, Morris in Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 248, t. 7, f. 1 and 2. 
Alethopteris australis, Schimper, Traite Pal. Veg. 1S69, i., p. 5G9.
Pecopteris australis, McCoy, Geol. Survey Viet., Decade ii., 1875, p. 16, t. 14, f. 3.
Alethopteris australis, Feistmantel, Pal. Indica (Gondwana Flora), 1876, ii., No. 1 , p. 24.

,, (Pecopteris) australis, Feistmantel, Palaeontographica, 1879, Supl., Bd. iii., lief 3, heft 2, p. 109,
t. 14, f. 1 and In ; heft 3, p. 169, t. 12, f. 5, 5a.

,, australis (Asplenium Whitbyense, Heer), Feistmantel, Pal. Indica (Gondwana Flora), 1881, iii., 
No. 3, p. 79.

„  ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 111.
Ohs. This fern has been so adequately described by Morris, Feistmantel, McCoy, 

and Woods, that it is not necessary to repeat the description here.
Several very fine examples have been collected in the Ipswich Basin; one of these, 

from Bundanba, is a portion of a frond, eight inches long, and shows a spread of the 
pinnse equal to seven inches. In the former space there are portions of four pinnae, three 
attached to the rachis. This will afford some idea of the size to which it attained, two 
of them being respectively four and five inches long. The frond, as described by the late 
Bev. J. E. Tenison Woods, is bipinnate, and the pinnae alternate and oblique. In the 
Bundanba specimens the secondary veins of the pinnules undoubtedly fork twice, as 
in Morris’ s original examples * from the Jerusalem Basin, Tasmania. The margins o f 
the pinnules are also serrate ; but, on the other hand, specimens from Gray’s Seam  ̂
Ipswich, present these entire, and the veinlets only bifurcate once. The occurrence of 
both varieties in this Coal Basin is very interesting. The rachis is highly corrugated.

•Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, t. 7, f. 2a.
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In his earlier writings Dr. Feistmantel followed Schimper in placing this fern 
very near to Alethopteris tohitbyense,* but latterly the same Author has united it to the 
British fern, following Heer, referring both to the genius Asplenium.\ On the other 
hand, McCoy cites A. scarburgensis, Bean, also from Yorkshire Oolites, as its nearest 
ally. In my opinion the fern figured from New Zealand, by Unger J is our above species. 
The growth is exact, and the once and twice bifurcation is present.

Mr. B. M. Johnston has described § a fern under the name of Alethopteris 
serratifolia, separating it from A . australis on account of the serrated edges, of 
undulating margin of the pinnules. This is unfortunate, because Morris, in his original 
description, described |j these as “  either sinuous or entire, according to the position of 
the frond.”  It will be necessary, therefore, to regard his specific name as a synonym 
of the older one. The Survey Collection contains examples of A. australis with serrate- 
edged pinnules from Ebbw Yale Colliery and other localities in the Ipswich Basin.

Loc. Burrum Coal Field (W . S .  Hands). Occurs also at Ipswich and Stewart’s 
Creek, Bockhampton (Ipswich Beds).

Family— TiEN IOPTERI DEiE.

Genus— TAENIOP TER IS, Brongniart, 1828.
(Prod. Hist. Veg. Foss., p. 61.)

Tjgnioptekis (? A ngiopteeidium) D ainteeet, McCoy.
Obs. For description of the species see Ipswich Beds.
Loc. Styx Coal Field ( ?  Burrum Beds). Occurs also in the Ipswich Beds.

Section—PHANEROGAM IC
Class— D icotyledones.
Order—CYCADACEJS.

Family— ZAM IE.dE.

Genus— B O D O ZA M IT E S, F. Braun.
(Munster’s Beitr. zur Petrefactenkunde, vi., p. 36.)**

PODOZAM1TES KlDSTOST, sp. U0V., PI. 18, fig. 6.
Sp. Char. Pinnae elongate, narrow; pinnules of variable size and length, distant 

from one another, alternate, and disposed at an acute angle to the rachis ; they are 
either short, somewhat oblong club-shaped, broad, and very blunt at their apices, or 
narrower and rather transversely elongated, abruptly attenuated or constricted at the 
base to an articulation with the rachis. Yeins numerous, close, apparently simple, and 
more or less following the outline of the pinnules. Rachis striated and decreasing in 
size slowly.

Obs. This rather elegant plant shows a stem four and a half inches long, and 
aboutthree millimetres wide at its lower extremity. On the right hand side are shown the 
more or less perfect remains o f seven pinnules, and on the other better preserved * * * § **

* Pal. Indica (Gondwana Flora), 1876, ii., Pt. 1, p. 24.
+ Ibid., 1881, iii., No. 3, p. 79.
J Reise Osterr. Fregatt© Novara, 1857-59, Geol. Theil., Bd. i, 2 abth., 1865, p. 5, t. 2, f. 1 and 2 .
§ Geol. Tasmania, t. 23, f. 1.
|| Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, p. 248.
IT Restricted—Schimper, Traite Pal. Veg., 1869. i., p. 600.
** Fide Zigno, Flora Foss. Formationis Ool., ii., p. 118.
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portions o f five leaflets. They vary much in form and size, most of those on the right 
side being oblong, and with obtuse apices, whilst those on the other are much more 
elongate in proportion to their breadth. The pinnules seem to have been coriaceous, 
and the veins are numerous, fine, and parallel. The average length of the shorter leaflets 
is under an inch, the others reaching as much as one and a quarter inches, and imperfect.

The only fossil plant, with which I am acquainted, bearing any resemblance to 
this is the Zamites Meneghini, Zigno,* from the Italian Oolite rocks.

Loc. Burrum Coal Field, near Maryborough {W . H . Bands).

P o d o z a m it e s , sp. ind.
Obs. Several fragments, probably referable to this genus, are in my Colleague's 

Collection, but as the naming of mere portions of leaves, unless exceedingly well marked, 
leads to no good end, I  shall content myself by calling attention to the figures, hoping 
that more complete specimens may eventually be discovered.

PI. 18, f. 4. Three nearly equidistant pinnules are here represented, bearing 
five sub-parallel veins, and terminating in a sub-acute apex. The general appearance 
of these leaves, and the bi-convex edges, giving rise to a rather transversely elongated 
ellipsoidal figure, seem to indicate the above genus. The form of the leaflet appears to 
be quite distinct from that of P . lanceolatus, L. and H.

Loc. Burrum, above the Bridge Seam {Hon. W . Walsh).

Genus— OTOZAMLTES, F. Braun.
(Munster’s Beitr. zur Petrefactenkunde, vi., p. 36.)

O t o z a m it e s , ? sp. ind., PI. 17, fig. 8.

Obs. This fragment would appear to indicate a species of Otozamites, differ
ing from O. Mandeslohi, in its much larger, fuller, and more pyriform pinnules. A  
larger pinnule lying near the figured example has an excavate base, which heightens 
the resemblance to this genus. The veins were probably distinct and well-marked, and 
under twenty in number. It may be compared to Otozamites Beanii, Bindley and H utton,f 
from the Yorkshire Oolites, or O. Canossce, Zigno,J from beds of similar age in Italy.

Loc. Burrum, above Bridge Seam {Hon. W. Walsh).

Order—CONIFER®.
Obs. Tide Observations on our knowledge of the Australian fossil Coniferae 

under the head “  Ipswich Formation.”
Family— T A X  A C E ® .

* Genus— B A IE B A , F. Braun, 1844.
(Miinster’s Beitr. zur Petrefactenkunde, vi., p. 21.) §

B a ie b a  b id e n s , Ten. Woods.
Jeanpaulia bidens, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 132, t. 4 , f. 3.

Sp. Char. Frond broadly flabellate, segments somewhat short, often becoming 
broader towards the apex, and ending in a short wide bifurcation, or in a curved falcate, 
acute, or acuminate point; veins not conspicuous, six to ten, parallel, not branching 
{Ten. Woods). * * * §

* Flora Foss. Formationis Ool., ii., p. 33, t. 31, f. 4a.
t  Cyclopteris, Lindley and Hutton, Foss. Flora i, t. 44. Otozamites, Phillips, 111. Geol. York., 3rd 

edit., 1875, Pt. 1 , p. 220 , lign. 45.
J Flora Foss. Formationis Ool., ii., p. 95, t. 37, f. 3.
§ Beitrage zur Urgeschichte der Pflanzen, Abth. 1 , in MUnster’s Beitrage, Heft vi., p. 21, fide Saporta 

(Pal. Prang, Plantss jurassiques, 1873, i., p. 460)—Bronn (Index Pal., i., p. 145) gives Braun’s reference as 
“ Flora,” 1841, p. 33.
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Obs. The Rev. Author of this species placed it in the Ophioglossace*, under the 
name of Jeanpaulia, following Schimper ; but I  prefer to adopt the more recent views of 
Dr. A . Schenk.

Mr. W oods remarks that his species differs from the European Rhaetic
B . Miinsteriam, in the brevity, widening, and bifurcation of the segments.

Loc. Coal Seam of the Burnett River, Burnett District, W ide Bay (Bev. J. E. T. 
Woods)— Macleay Museum, University of Sydney.

Kingdom— ANIMALIA.
Sub-Kingdom— MOLLIJ SOA, 

Section-M O LLU SC A  VER A.
Class— P elecypoda .
Order—VENEUACEA.
Family— CYRENIDA2.

Genus— CO B B IC U LA, Muhlfeldt, 1811.
(Berliner Mag., v., p. 56.)

Cobbicula bubbumensis, sp. nov., PI. 34, figs. 9 and 10.
Sp. Char. Shell ovate, sub-trigonal, length and height nearly equal, but the 

former rather the greater, tumid, thick and strong. Anterior and posterior margins 
rounded, the former the more broadly so of the two. Hinge-line, or cardinal margin 
much arched, especially on the posterior side, but the anterior more abruptly so. 
Ventral margin regularly and evenly rounded. Posterior end, when the valves are in 
apposition, wide and broad, giving rise to a rounded posterior slope on each valve. 
Concentric lines of growth strong and well marked, the surface being in addition much 
wrinkled.

Obs. I  believe this is the first recognition of this genus in Australian Secondary 
beds. The species presents a close resemblance to C. cytheriformis, Meek, from the 
Bad Lands of the Judith River, Upper Missouri, so much so that the above diagnosis has 
been worded so as to express the difference between them. The Australian species is, 
however, apparently wider in proportion to its height, and the beaks more anteriorly 
recurved. As well as this, the shell probably possessed a more expressed posterior 
slope in each valve.

C. burrumensis attained a fairly large size. The discovery of Mollusca in the 
Burrum Coal Series is of importance, for only plant remains have hitherto been recorded.

Loc. Queensland Coal Co’s. Mine, Burrum ( W H .  Bands).

Order—PHOLADACEA.
Family— GASTROCH^ENIDiE.

Genus— B O C E L L A B IA  ( Fleuriau de Bellevue), Blainville, 1828.
Gastrochcenci, Lamarck (Spengler pctrtim), Hist. Anim. Sans Vert&b., 1818, v., p. 44G.
Roccllaria (F. de B.) Blainville, Diet. Sc. Nat., 1828, lvii., p. 244.

R ocellabia TEEBA-EEGiNiE, sp. nov., PI. 28, figs. 13 and 14.
Sp. Char. Valves unknown ; tube elongately pyriform, tapering rapidly; anterior 

end rounded, inflated, and somewhat flattened at the minor termination of the tube,



320

becoming gradually narrower towards the posterior end, which appears to be ova l; 
surface apparently obliquely striated at the anterior end, but concentrically grooved on 
the posterior.

Obs. The Gastrochsenidae would appear to be a more fitting resting place for 
this peculiar fossil than the Teridinae, to which I  at first supposed it to belong. The 
fossils appear to be crypt-like tubes quite closed at the anterior end, without any trace 
of distinct valves, such as would be apparent if it related to Teredo or its allies.

The specimens closely resemble a Rocellaria figured by Stoliczka* from the 
Arrialoor Group, but without name, but they possess a proportionately larger tube and 
taper much more rapidly.

Loc. Queensland Coal Co.’s Mine, Burrum ( W H .  Rands).

E.

* Pal. Indica (Cre Pelecyp.), 1870, i.,'_Pt. 1-4, t. 1 , f. 8.



CHAPTER X X V .

THE TR IA S-JU RA  SYSTEM— continued.

THE IPSW ICH  FORMATION (UPPER TRIAS-JURA), IN THE TYPE DISTRICT.

An area of about twelve thousand square miles in the south-eastern corner of 
Queensland is occupied by the Ipswich Coal Field. Its strata consist for the most part 
of fine conglomerates, grits, white, grey, and brown sandstones and shales, with a number 
of coal-seams and beds of fireclay.

At or near the base of the formation, as seen iu the neighbourhood of Brisbane, 
is a rock consisting of a felspathic matrix, with blebs of quartz and some crystals of 
orthoclase felspar, and containing pebbles of micaceous schist and quartz, which, towards 
its base, attain the size of boulders. It is generally white or yellowish-white in colour, 
although in places it has green, purple, or brown tints. Near its base it contains pieces 
of silicified and carbonised wood. This rock, which is easily worked, yet tough and 
durable, has been employed ever since the founding of the City as a building stone, 
although in modern buildings it is now, to a great extent, superseded by the sandstones 
of Murphy’s Creek, &c., which also belong to the Ipswich Formation. It is obviously a 
clastic rock, although felspar crystals and quartz blebs have been developed in it subse
quent to its deposition. ‘It has a rude sort of stratification, and its true nature can best 
be observed on weathered surfaces. It was formerly classed as a porphyry, and regarded 
as being intrusive through the schists, &c., which crop out in adjoining portions of the 
C ity ; but there can be little doubt that it is in reality a volcanic ash.

In the road cutting in Ann Street the ash or ashy sandstone dips at 18°, and is 
separated by thirty one inches of light and dark-coloured shales from the older micaceous 
schists on which the shales lie unconformably. Near the Children’s Hospital, a con
glomerate intervenes between the ash and the schists.*

In the immediate neighbourhood of Brisbane the Ipswich Formation has not yet 
furnished any coal-seams of great importance. In a well at Kedron Lodge the strata 
observed between the depths of twenty five and forty feet were alternate layers of coal 
and fireclay, the former never over one foot in thickness. Small coal-seams have been 
met with in shafts at Ballinger’s, about three miles north of Kedron Brook.

In a bore in search of artesian water at the Racecourse, or “  Eagle Farm,”  in 
1889, “ down to a depth of six hundred and fifty feet, the strata passed through were 
blue and grey sandstones, and shales in alternate layers. From six hundred and fifty 
feet to six hundred and seventy feet a bed of carbonaceous shale, with layers of sand
stone, and three seams of coal, was passed through. From six hundred and seventy 
feet shale and sandstone, with layers of coarse gravel, were pierced, till at a depth of 
seven hundred aud ninety feet, a seam of good coal was met with, which, so far as could 
be judged by the nature of the drilling and the sludge brought up in the pumps, has a 
thickness of five or six feet. Below this seam a carbonaceous shale, sandstone, and 
thinner seams of coal, from six inches to three feet in thickness, have been passed 
through, down to the depth of eight hundred and seventy five feet.” +

* Report to accompany Geological Map of the City of Brisbane and its Environs. By W. H. Rands. 
Brisbane : by Authority: 1887.

+ Report of Mr. William McKinnon, Overseer to the Hydraulic Engineer, 18th June, 1889.
W
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“  A  good supply of water was struck at ninety feet, in sandstone, and it rose to 
about fifteen feet from the surface.” * A  stronger supply of water was met with at a 
depth of fifteen hundred and thirty-five feet, in sandstone, which, without doubt, was 
artesian, and as it flowed over the casing it was noticed to be accompanied by a supply 
of inflammable gas. When the bore was about seventeen hundred and seven feet deep, 
the flow reached its maximum, the measurements made indicating that the discharge 
registered two hundred gallons in thirty-five minutes at a height of three feet nine 
inches above the natural surface. ” f

Prom Mr. Henderson’ s Report, it appears further that the junction of the base 
of the Ipswich Formation with the underlying talc-schists was met with at the depth 
of sixteen hundred and eighty feet. The bore was continued in the latter for a further 
depth of ninety feet. Mr. Henry G. Stokes, of Brisbane, informed me that he 
recognised thq ashy sandstone at the base of the Ipswich Beds in the debris from the 
bore.

The Report of Mr. Robert Mar, P.C.S., Government Analyst, on the water of the 
bore (dated 4th October, 18S9), is as follow s:—

Grains per Gallon.
Total dissolved solids ... 113-40
Organic matter Trace
Chlorine 3501
Nitric acid None
Sulphuric acid 0 -2 1

Ammonia ... Trace
Albuminoid ammonia ... Trace

Hardness, 5°.
“  The dissolved solids consist chiefly of chlorides and carbonates of sodium and 

potassium, together with a smaller quantity of carbonate of calcium and a trace of 
sulphate of potassium.

“  A  small quantity of gas was in the bottle containing the sample of water. This 
I  tested, and found it to be carburetted hydrogen.

“  The water is unfit for domestic use, and indeed, in its present condition, could 
not be advantageously used for any purpose, but bv proper treatment it could be made 
fit for the purpose of irrigation.”

On the coal from the Bore, Mr. Mar reported (Brisbane Courier, 6th July, 
1889) the following analysis:— Water, 0 65 ; coke, 64 15 ; carbon, hydrogen, oxygen, 
nitrogen, and sulphur, 7 5 '4 ; ash, 24‘6 ; specific gravity, 1’55.

Near the Albion, a fine white sandstone, similar to that of Goodna, is worked 
for building purposes iu Petrie’ s Quarry. Here there is the following section :—J

Grey sandstone
Ft.
17

in.
0

Grey shale with plants 2 4
White sandstone.............. 17 0
Brown shales with plants 
White sandstone.

5 0

Conglomerate.
Clay.

Among the fossil plants from this quarry my Colleague recognised Thinnfeldia 
odontopteroides, var. falcata, Ten. W oods.

* Ibid.
+ Report to the Colonial Treasurer, by J. B. Henderson, Hydraulic Engineer, Brisbane, 18th 

September, 1889.
X Rands’ Report to accompany Geol. Map of Brisbane, &c.
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In a bore for artesian water, south of Laidley Railway Station, samples sub
mitted to me from between the depths of two thousand and four and two thousand 
and fifteen feet were of sandstones and shales. In this bore, the contractor informed 
me that the first fifteen hundred feet were sandstone ; from fifteen hundred to seventeen 
hundred feet, shale with hard bands; at seventeen hundred feet, a coal-seam six feet 
thick; from seventeen hundred to two thousand feet, shale and “ quartzite,”  and from two 
thousand to two thousand three hundred and eighty feet, hard sandstone with black 
specks. The material I saw pumped from the latter depth when I visited the bore on 
17th April, 1890, was the debris of a fine-grained hard sandstone with carbonaceous 
specks. The thickness of the Ipswich Coal Measures at Laidley is therefore at least 
two thousand three hundred and eighty feet, and as I  am inclined to regard the coal- 
seam met with at seventeen hundred feet as one of the uppermost of those worked at 
Walloon and Ipswich, the total thickness is probably very much greater.

W hen the coal-seam was struck in the bore a considerable quantity of gas rose 
to the surface. Nothing was ascertained as to the nature of the gas beyond the fact 
that it was not combustible. The water rose to twenty five feet from the surface, and 
even overflowed while the rods were being withdrawn, owing to the expansion of the gas. 
Mr. Henderson informed me (in a letter dated L3th January, 1890), that as the boring 
progressed the water receded for a few days to the level of the coal-seam, and after
wards rose to about seventy feet from the surface.

When I visited the bore, I  was much struck by the evidently large quantity of 
gas with which the water was charged. The sludge-pump was wound up from the 
bottom in exactly five minutes, and therefore must have travelled at an average rate of 
four hundred and seventy six feet per minute. A tube full of water, although open at 
the top, must, when hauled up at this speed through a column of water, be subjected to 
a pressure sufficient to practically seal it. W hen the pump was landed, the relief from 
pressure was marked by the bubbling of the water, which splashed over the top for 
about a minute.

On 3rd July, 1890,1 received from Mr. Henderson, Hydraulic Engineer, a sample, 
taken from the Laidley Bore at a depth of two thousand four hundred and eighty feet. 
It was an indurated mudstone, very like some which occur in the Rolling Downs 
Formation. Mr. Henderson informed me that about that date the water was over
flowing at the rate of from fifteen hundred to two thousand gallons per diem. On 
27th September I  received from Mr. Henderson a small sample, from two thousand fire 
hundred and eight feet, of fine drillings, apparently the debris o f a sandy limestone, 
probably from the Ipswich Coal Measures, and not from the underlying Rolling Downs 
Formation, as the previous sample had led me to believe. The bore has since been 
abandoned, without any considerable supply of water having been struck.

The fossil plants referred to by Dr. O. Feistmantel as coming from the 
“ Talgai Diggings, Condamine River,”  are, as quoted by my Colleague:— Tceniopteris 
Daintreei, McCoy, Sagenopferis rhoifolia (Presl.), Feist., and Otozamites Mandeslohi 
Kurr. Lest the designation of the locality should create a mistaken impression, it 
may be well to quote from Mr. D ’ Oyley Aplin’s early Reports,* his descriptions of the 
district from which the fossils were derived.

Progress Report.— “ The auriferous rocks of Talgai are confined to the Mount 
Gammie Range and the various spurs branching from it towards Thane’s Creek, on 
the west as far as the Sugar Loaf, and towards the Condamine on the east as far as

* Progress Report of the Government Geologist for South Queensland. Brisbane: by Authority:
1869. And Report on the Auriferous Country of the Upper Condamine, &c. Brisbane : by Authority : 1869.
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the head of ‘ Darkie’s Flat.’ These rocks, however, do not extend uninterruptedly 
from the range to both waters mentioned. To the north-west of Mount Gammie, sand
stones, conglomerates, and occasionally shales, belonging to the Ipswich Coal Measures, 
stretch from near the Miner’ s Creek Bridge to within less than a mile of the old 
Talgai Township, and, continuing along the foot of the range, follow the south-west 
branch of Mocatta Creek to within a mile of the Condamine. On the south-east side 
of the range also, a patch of the same kind of rock, but of small extent, occurs close 
to the west boundary of the township of Pratten.”

The junction of the auriferous rocks with the [Ipswich] Coal Measures is spoken 
of by Aplin* as occurring “ on the west side of the divide between Thane’ s and Canal 
Creeks.”

Report on the Auriferous Country o f  the Upper Condamine, Sfc.— In sinking a 
shaft about one mile from the old Talgai Township, a coal-seam was said to have been 
struck. “  On the authority of one of the men who were engaged in putting down the 
shaft, the thickness of the coal was from eight to ten feet. The reason assigned for 
there being no evidence of sc>.thick a seam cut through and brought to the'surface 
was that the coal was consumed by his party while sinking the remaining one 
hundred and fifty feet, the coal having been struck at seventy feet. Judging of 
its quality from the few fragments lying near the shaft, there would appear to have 
been a good deal of black shaly material associated with a clean, bright-looking coal.”

In 1887 Mr. Bands described f  as follows, the Ipswich Coal Measures of the 
neighbourhood of Beenleigh:—

“ The boundary of the Coal Measures runs in a south-south-east direction from 
Kingston Eailway Station, the beds extending away in a westerly direction towards 
Goodna and Ipswich.

“  The measures consist of a series of sandstones, shales, clays, and seams of 
c o a l; the beds are lying very flat and gently undulate, the direction of the dip varying 
in different places.

“  The following is a description of the places where the indications of coal were 
pointed out to me, starting from north of Beenleigh:—

“  Shailer’ s Selection (No. 261).— An outcrop of coal and black carbonaceous 
shale occurs in the bed of a gully running into Slack’s Creek. The section is partly 
hidden by water; it is from twelve to thirteen feet thick, and consists of alternate 
layers of coal and a very carbonaceous shale, with one small band of sandstone about 
four inches thick.

“  The bottom portion is said to contain the best coal. From this part I  broke off a 
few large lumps of hard bright coal. The thickest coal without bands of shale is from 
fifteen to eighteen inches thick. The bed is dipping about 6° to N. 35° E. in the 
direction of the top of the ridge, where the boundary line of the schists occurs, about 
half-a-mile distant. . I  brought away a piece of this coal for analysis. It gave—

Per cent.
Moisture ... ... 1*00
Volatile hydrocarbons 24*14
Fixed carbon 50*31 Coke 74*86 per
Ash... ... 24*35 i  cent.

100*00
The coke was brittle and compact, the ash light-grey in colour. The ash is naturally 
very high in a sample of coal taken from the outcrop of a seam.

* Loc. cit.
t  Report by W. H. Rands on the Geology, &c., of the Country in the Neighbourhood of Beenleigh, and 

of the Logan and Albert Rivers. Brisbane ; by Authority : 1887.
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“  In Dennis’ Selection (121), a thin seam of coal is visible in a gully. The section 
here consists of—

Black carbonaceous shale...
Argillaceous and carbonaceous sandstone 
Brown sandy shale
Goal.........................
Fissile grey shale...

Ft. in.
7 0 
1 0 
5 0 
0 6

thickness unknown
Beneath, again, is a thick bed of yellow sandstone. The dip of the strata here is 5° 
N. 35° E.

“  In Selection 393, close to the Railway, two men are sinking a shaft, which 
is now sixty feet deep, in search of coal. The dip here is one in ten or twelve to the east. 
They pass through—

Ft. in.
Sandstone and shale, with bands of ironstone ... 35 0
Black shale, with thin seams of coal (1 to 2 in. thick) 12 0
Black carbonaceous shales containing Pecopteris ... 9 0
Hard grey sandstone (not yet through) ... 3 0

The above thicknesses are only approximate.
“ Shales and sandstones belonging to the Coal Measures dip north-east in a 

cutting on the Railway line north of Kingston Railway Station. Mr. Charles Kingston 
has done a little prospecting for coal on Scrubby Creek (selection 266). In a hole 
seventeen feet deep, two six-inch seams were cu t ; and a little further west, in a cutting 
in the bank (now nearly full of water), a shale full of streaks of coal can be seen. Mr. 
Kingston informed me that in the bottom of the cutting a sixteen-inch seam of coal was 
met with. Several outcrops of shale and coal are to be seen when the creek is dry. Dip, 
7° W . 10° S.

“  Three and a half miles south of Scrubby Creek, in Selection 56, a seam of coal, 
fifteen inches thick, is said to have been met with in a drive put into the steep bank of 
the Logan River. A  small seam, a few inches thick, outcrops in a gully close by. Dip, 
7° W .N .W .

“  About a mile higher up, and on the opposite or eastern side of the river, a good 
section is visible in the steep bank. The strata dip very slightly east-north-east and 
consist o f—

Ft. in.
Thin-bedded sandstone and shale with thin beds of coal and fireclay,

a b o u t..................................... ... 15 0
Black band and shale ....................................  6 0
Black band with bed of impure coal 12 inches thick ... 5 6
White clay .........................  0 8
Black band and shales.

Three-quarters of a mile south-west from the river here, a shaft was sunk, forty feet 
in depth, on Selection 261, by a man named Smith. Carbonaceous shales with streaks 
of coal were passed through. At forty feet, a seam of coal was struck. Mr. Smith 
and another man working with him were suffocated on descending the shaft by foul air 
which had collected at the bottom. Since this fatality, which happened some months 
ago, no further sinking has been done to test the thickness of the seam. The shaft is 
close to the boundary o f the Coal Measures.

“  Mr. Downman has done more than anyone in the district towards proving 
the presence of payable seams of coal by putting down a borehole to the depth of two 
hundred and ninety one feet near the centre of his Selection (N o. 68). Mr. Falconer
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superintended the putting down of the borehole j the borer used was a steel cutter. The 
size of the cores brought up was about three inches in diameter near the surface, and 
two inches lower down :—

Thickness. Depth.
Ft. in. Ft. in.

Surface ... 72 8 72 8
Shale 1 6 74 2
Shale .............. 2 6 76 8
White sandstone 4 6 81 2
Sandstone and shale 5 6 86 8
Sandstone 2 0 88 8
Black shale 4 0 92 8
Light shale 1 6 94 2
Shale 2 3 96 5
Black shale 5 9 102 2
Shale 2 0 104 2
Sandstone and quartz ... 1 0 105 2
Grey sandstone... 12 0 117 2
Coal 4 0 160 8
Black shale with coal ... 12 0 129 4
Black shale 0 10 130 2
Calcareous sandstone ... 2 6 132 8
Black shale 5 0 137 8
Shale and sandstone 19 0 156 8
Coal 4 0 160 8
Shale 1 8 162 4
Hard siliceous band 1 0 163 4
Shale .............. 6 0 169 4
Coal 0 3 169 7
Black sandstone 11 0 180 7
Shale 6 4 186 11
Coal 4 1 191 0
Sandstone .............. 9 0 200 0
Blue fossiliferous shale 11 0 211 0
Fireclay ... 0 2 211 2
Shale 7 4 218 6
Fireclay... 0 11 219. 5
Grey sandstone 21 3 240 8
Fireclay.................................... 0 3 240 11
Hard grey sandstone and shale 19 5 260 4
Coal ... .;. 0 4 260 8
Shale ......................... 2 2 262 10
Coal with bands of shale „ 1 6 264 4
Good hard coal......................... 5 3 269 7
Shale ... .............. 0 3 269 10
Fireclay......................... 0 2 270 0
Shale with bands of coal 5 6 275 6
Fireclay ... 1 4 276 10
Coal 2 0 278 10
Black band 0 8 279 6
Coal 5 3 284 9
Hard sandstone 0 2 284 11
Coal 0 4 285 3
Hard sandstone 0 8 285 11
Hard sandstone with bands of ironstone 5 1 291 0
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“ According to this return, therefore, there were four seams of coal of sufficient 
thickness to pay to work passed through in the boring—viz., a four feet seam at one 
hundred and sixty feet in depth, a four feet one inch seam at one hundred and ninety 
one feet, a five feet three inch seam at two hundred and sixty nine feet, and a seven 
feet eleven inch seam (including eight inches of band) at two hundred and seventy eight 
feet in depth. Unfortunately none of the cores of coal were kept, so that I was unable 
to see the quality of the coal.

“  A  sample of the bottom seam (the seven feet eleven inch seam) was sent to 
Mr. A. C. Gregory, who reports as follow s:—

Per cent.
‘ Fixed carbon...
Volatile in coking 
Asli ...

58*5
22-5
19*0

A  fair coal for steam purposes and household use, also for smith’s work. The high 
percentage of ash is probably due to debris from the boring being mixed- with it.’ This 
coal would answer admirably where an avoidance of smoke was an object, as the 
percentage of the volatile hydrocarbons is small. The site of the borehole is only 
about ten or fifteen chains from the Logan River. Mr. Downman tells me that 
steamers of two hundred tons burden have come up the river to this point for the 
purpose of carrying away timber, so that there would be no difficulty in the way of the 
conveyance of the coal to the Brisbane market.

“  A t present the nearest available Railway Station is Kingston, about seven miles 
distant. The Logan Tillage line passes about half-a-mile from the spot, but it is on the 
opposite side of the Logan River.

“ I  was informed by Mr. Downman that coal can be seen outcropping in 
Chambers Creek, in the same Selection, when the water is low.

“ Mr. W att accompanied me to his Selection (No. 11), three miles south-east o f 
the Logan Village, where the following section of rocks is exposed in a gully:—

Ft. in.
Fine-grained brown sandstone .............. 3 0
Black shale, with bands of coal and clay................................................ 8 0
Black and brown shales, with coal and thin bands of sandstone ... 12 0

The dip is 8° W .S .W . A  shaft forty seven feet in depth has been sunk in the 
gully close to the base of the black and brown shales. A  seam of cannel coal, about a 
foot thick, was cut near the top of the shaft, and, lower down, a seam of coal about 
fifteen inches in thickness. A  proximate analysis of a piece of this coal is appended:—

Per cen .
Moisture . . . . . .  1*32
Volatile hydrocarbons 19*71
Fixed carbon 47* 37
Ash ... ... 31-61

100*00
The coke was hard and somewhat com pact; the ash was of a slightly reddish-grey 
colour. The coal was hard and bright, with thin scales of silica on its faces; this 
would account for the high percentage of ash. These scales of silica would probably 
not occur at any depth from the surface. In testing this ground for coal, it would be 
better to sink or bore lower down the gully, on the flat to the dip of the beds.

“ On the top of the ridge at the head of this gully there is a bed of freestone at 
least one hundred and three feet thick. Mr. W att has had some specimens of this 
stone faced ; it would make an excellent building stone, being hard and durable. This 
ridge extends right across the Albert River.
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“  following up Sandy Creek, from its junction with the Albert River to Mount 
Tambourine, brown and yellow sandstone, with here and there shales with streaks of 
coal, occur. Mount Tambourine itself consists of leucitic basalt, overlying the Coal 
Measures sandstone. At the head of this creek a fine section of this basalt is seen, 
where the water, falling from a height of about one hundred feet, has made a cutting 
through it. I was informed that the outcrop of a thick seam of coal is visible in 
Flagstone Creek, twenty miles south of Beenleigh.”

In his “  Report on the Albert and Logan district,”  # Mr. Rands added the follow
ing notes:—

“  The boundary between the Ipswich beds and the schists runs in a north-north
westerly direction from the heads of Nerang Creek to Mount Tambourine; it passes 
under the basalt of that mountain, and then continues in the same direction, running 
between Sandy and Cedar Creeks, and crossing the Albert River about a mile above its 
junction with Cedar Creek. It  continues on in the same direction for about six miles, 
and then bends to the north, crossing the Railway Line and the Logan River near the 
village of Waterford. From thence it runs in a north-westerly direction to Kingston 
Railway Station, and then in a north-easterly direction to Mount Cotton, from which 
place it runs in a south-easterly direction to Alberton and Ageston.

“  The beds consist o f a series of sandstones, shales, and clays, with seams o f coal. 
The beds dip generally at a low angle; the direction and amount of the dip in various 
places is shown on the map.

“  A t Ageston the country is covered with alluvial deposits ; coal was met with 
below the alluvium, in a borehole on Mr. W . H. Couldery’s property, in Selection No. 2.

“  In my Report on the Beenleigh District, 1887, I  described these beds and the 
outcrops of coal that occur from Tambourine Mountain, as far north as Shailer’s 
Selection, No. 261.

“  Hearing that Mr. W att had opened up another seam of coal, I  revisited his 
Selection No. 11. A  drive sixteen feet long has been put in on a seam of coal which
lies immediately beneath the freestone mentioned in my last Report. The section seen
here is :—

F t . in.
Freestone........................................................... 50 0
Black carbonaceous shale with streaks of coal 0 4
Light yellowish clay ............................................... 0 6
Dark brown laminated shale with coal and sandstone 1 0
Coal with a thin streak of clay ... 0 6J
Clay-band.................................... 0 1
Goal ... ......................... 0
Clay-band.................................... 0 1
Coal................................................ 0 2*
Clay-band.................................... 0 3
Coal................................................ 1 0
Dark hard b a n d ......................... 0 2
Coal ..................................... 0 8
Thin laminated sandstone 0 6
Shale (coaly).

The seam is, therefore, three feet three and a half inches thick, including seven 
inches of bands. Unless these bands which are distributed throughout the seam thin 
out, the coal will be of no commercial value. The dip of the strata here is south-west

* Brisbane: by Authority : 1889.
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at 8°. The coal is situated at the head of a gully about a hundred yards north
west of the shaft mentioned in my previous Report. The following is a proximate
analysis of this coal -

Ter cent.
Moisture ............... 2 2

Volatile hydrocarbons 2 2 -8

Fixed carbon 510
Ash 24-0

1 0 0 0

The coal cakes well on coking. The ash is light-grey in colour. The coke was much 
swollen up, soft, and black-coloured. The coal is laminated and friable.

“  The analysis of the coal from the shaft was :—
Per cent.

Moisture 1-32
Volatile hydrocarbons 1970
Fixed carbon 47-37
Ash ... 3161

1 0 0 -0 0

The coke was hard and compact, and the ash of a slightly reddish-grev colour. 
The high percentage of ash is probably due to the samples, in both cases, being taken 
from close to the surface.

“ The freestone overlying the coal is of a good white colour, medium in grain. 
It lies in beds averaging about four feet in thickness. Some of the layers are too 
laminated to make a good building stone, but others are massive and hard, and 
would make a good facing stone, though it is perhaps too coarse for fine mouldings. 
Stone from this ridge, which runs across to the Logan, was used for building a 
chimney in the Logan Village about twenty-three years ago. The stone has withstood 
the weathering action of the atmosphere well.

“ A borehole was put down on the Timber Reserve, about two miles north of the 
Logan Village, to a depth of three hundred and fifty feet. A fter passing through the 
Ipswich beds, the schists were struck in the bottom of the bore. No thick coal was 
met with.

“  In the cuttings on the Railway, between the Logan Village and Jimboomba, 
nothing but sandstones and shales are visible. Close to Jimboomba, the sandstone is 
thick-bedded and nodular.

“ In G-oertz’ s Selection (No. 20) about three miles south of Jimboomba, I  was 
shown a bed of highly carbonaceous shale, containing streaks of coal, which had been 
mistaken for a seam of coal.

“  The country in the neighbourhood of Tambourine consists almost entirely o f 
brown sandstones.

“  From Tambourine up to Lahey’ s Mill, on Cunungra Creek, nothing but 
sandstone ridges and black-soil flats are traversed. The higher ridges on either side of 
the creek are capped with basalt; while, six miles above the mill, the country is 
almost entirely of basalt.

“  Mr. Paine accompanied me over a low gap in the Darlington Range, where 
there is a break in the basalt, on to the heads of the Coomera River. The country was 
all sandstone.

“  On Back Pine Creek, there is a section of blue and black carbonaceous 
shale, with streaks o f coal, overlying a hardened sandstone, and dipping south-west 
at 15°.
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“  Close to Pine Creek, near Selection 31, there is a hill called Meerschailm 
Mountain, from the fact that a very light white material, somewhat resembling that 
mineral, can be picked up on its sides. I  have not seen this substance in siiu. This 
substance is an infusorial earth. Mr. W . A. Dixon, of Sydney, gives the following 
analysis of i t :—

Moisture and traces of organic matter ... 
Oxide of iron and traces of alumina • •-*

Per cent. 
10-31 
0-59

Lime t • • traces.
Silica 89-10

100 00

Mr. Dixon says that under the microscope the silica is almost entirely composed of 
the frustales of diatoms—probably Melosira arenaria. I  confirmed Mr. Dixon’s 
remarks as far as the microscopical examination went.

“  Returning to Tambourine, I  next visited Mr. G-. A. Ball’ s Selection (No. 71), on 
Flagstone Creek, where a seam of coal, about two feet six inches thick, crops out-in the 
banks of the creek. A  section across the seam shows :—

Ft. in.
. 0 8}
. 0 2 
. 0 10 
. 0 1 
. 0 10 
. 2 7k

Coal ..............
Coaly shale 
Coal
Clay band
Coal .......................
Coarse grey sandstone

“  A  small fault, running N. 15° W ., across the creek, displaces the seam 
about two feet. The coal dips S. 30° W . at 12°.

“  The following is a proximate analysis of a sample of the coal taken from the 
cleanest part of the seam:—

Per cent.
.Moisture 81
Volatile hydrocarbons 38-7
Fixed carbons 50-7
Ash 2  5

1 0 0 0

The coal is a bright non-caking coa l; the ash is white.
“  The small range between Flagstone Creek and Beaudesert, known as Birnam 

Range, is of a hard silicified sandstone. On the western fall of this range a  great 
thickness of black and blue shales is visible in the gullies in Mr. W . T. Walker’s 
selection (No. 94).

“  In Mr. Rafter’ s Selection (No. 63) there is a ridge of sandstone running in a 
northerly direction. The lower part of this sandstone contains a large percentage of 
iron. In the upper part some of the beds are very soft. I  noticed one bed, about nine 
feet thick, which was a good hard stone, and had apparently withstood weathering 
action well. I  do not think that any of it is o f sufficiently good character to pay for 
carriage as a building stone.

I was afterwards informed that Mr. Jennings had opened up a small quarry in 
his Selection to the north of Rafter’s, on the same ridge of sandstone, but unless it is 
o f a very superior quality it would not compete with the building stones at present 
available for Brisbane. The sandstone dips to the east at 24°.
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“  Below the sandstone, and a little higher up the gully, a seam of coal, with the 
same dip, and one foot seven inches, in thickness, crops out in the bauk. It is a good, 
bright, non-caking coal, without any bands, but it has too high an angle of dip and is 
not thick enough to pay to work. The section in the gully shows : —

Ft.
Sandstone 0
White clay 0
Coal ... ... 1
Fireclay ..............
Laminated sandstone...

0
0

m.
0
0
7
H
o

“  Approximate analysis o f this coal gives :—

Moisture
Volatile hydrocarbons
Fixed carbon
Ash

Per cent. 
4-3 

135 
711 
11*1

1000
The ash was of a dark-grey colour.

“ A  seam of coal crops out in a gully, in Selection No. 137, belonging to Mr. 
Brayford, about a mile and a half north of Beaudesert. The section in the 
gully i s :—

Fireclay ... !.............
Ft. in. 

0  0
Black shale with streaks of coal 0  6£
Fireclay 0 4
Black shale with streaks of coal 0 11
Fireclay 0 3
Coal ... 0 3
Fireclay ... 0  3
Brown shale ... ... 0  5}
Bright clean coal ... 1 4
Fireclay ... 0 9
Coal ... 0  65

This is one of the best-looking coals I  saw in the district. The dip of the coal is 
W . 10° N. at 10°. I  appended analyses of two samples of this coal, one taken from 
the outcrop in the gully, and analysed by Mr. Joseph Fletcher, the other from a shaft 
in Mr. John W aters’ Selection (N o. 120), and analysed by myself:—

Sample.
Sample from 

outcrop. 
Per cent.

Sample from 
shaft.

Per cent.
Moisture ... 8 -0 Not determined
Hydrocarbons (volatile) ... 340 44*0 (includes moisture)
Fixed carbons ... 330 47*3
Ash 252 8*7

1 0 0 0 100*0

The ash was white. The coal is hard, and has a specific gravity of 141. It  resembles 
a cannel coal and burns freely.

“  The shaft in Mr. John Waters’ Selection was filled in, but I was informed that 
the coal was much thicker there.

“  Another seam crops out about a hundred yards higher up the gully, This is 
very impure coa l; it is more of a coaly shale.
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“  From Beaudesert I  went up the Logan and Palm Creek to within three or 
four miles of Mount Stanley, about thirty miles south of Beaudesert. The Ipswich beds 
extended all the way up. I  saw no seams of coal. In  Mr. Byrne’s Selection, on Palm 
Creek, I  was shown a bed of black carbonaceous shale, about fifteen inches in thickness, 
which had been mistaken for coal.-

“  Seams of coal have been reported to exist in Christmas and Widgee Creeks, 
but as I could get no definite information regarding them, I  did not visit that part of 
the country.

“  Nothing, it will be observed, has been attempted in the way of trying any of 
these seams away from their outcrops ; the seams are, in no case, of any great thickness, 
but the analyses of some of the coals show them to be of a fair quality, and 1 think it 
would repay the owners of the properties to test them at a shallow depth away from the 
outcrops.

“  I  believe that Mr. Downman has done nothing at present to verify, by means 
of a shaft, the correctness of the results obtained in a borehole put down by Mr. 
Falconer, a section of which I  gave in my previous Report.”

J.



CHAPTER X X Y I.
THE TRIAS-JTTRA SYSTEM— continued.

THE IPSW ICH FORMATION (UPPER TRIAS-JURA) IN THE TYPE DISTRICT—continued.

I n  and near the Town of Ipswich, the strata are tilted at high angles, and are 
accompanied by flows of basalt. I  cannot, however, see any clear evidence that the 
tilting of the strata is due to the igneous rocks. On the contrary, there is every 
appearance of the latter being interbedded with the former, and having been tilted 
simultaneously with them.# On the summit of Limestone Hill, within the Town 
boundary, two beds of limestone are seen, the uppermost being about ten feet thick, 
and resting on thirty feet of grey and reddish shales. Beneath the shales is a thick 
bed of basalt, which, again, rests on a thick bed of limestone. A  second mass of basalt 
is seen beneath the lower limestone bed. The limestones dip at a high angle to the 
north-east. I  am inclined to believe that the upper bed of limestone is, so to speak, 
“ conformably” overlaid by a thick basalt, which, at first dipping with the same high 
angle as the limestones and shales, gradually flattens out eastward, till its base again 
rises to the surface on the left bank of Bundamba Creek. The limestone, as seen at its 
outcrop, is rather the siliceous skeleton of a sandy limestone, and contains frequent 
kernels of chert. It appears to be quite unfossiliferous. It is described by Gregory 
as “  tufaceous limestone, containing siliceous concretions.”

The most important description of the Ipswich Coal Field published up to the 
present date, although it is one of the earliest, is that of Mr. A. C. Gregory.f This 
valuable Report, which I  find it impossible to abridge very much, deals principally 
with the character o f the various coal-seams. The following extracts are taken from 
the R ep ort:—

“  Old Moggill Coal M ine.— The Moggill coal-seam being confined to a small area 
by the river on the east and south, and by a fault on the west, the available coal was 
soon worked out, and the mine has been abandoned for about ten years. It i3 stated 
that the seam was about six feet thick, but not of a very high class, probably owing to 
its being worked so near the outcrop.

“  Mr. Lyons' Coal Seam.— About one mile to the W .S .W . of the Old Moggill 
Mine, several outcrops of coal are visible, and a shaft has been sunk seventy feet by 
Mr. Lyons, on Portion 117, and a seam of coal five and a-half feet thick cut at forty-five 
feet. The coal has several thin bands of bituminous shale, but, rejecting the bands, 
there would be from three to four feet of good available coal. *

Section taken from the shaft and adjacent outcrops :—
Feet.

Coarse grit, irregularly stained with iron ... 10
Coarse conglomerate 8 to 10
Coarse sandstone 20
Hard shales ... 15
Coal .. •
Thin-bedded sandstones and shales ... 60
Coal ................................................ ... 1
Thick-bedded coarse sandstones ..................................... ... over 50

* See Plate 49, fig. 1.
t  Report on the Coal Deposits of the West Moreton and Darling Downs District. Brisbane: by 

Authority < 1876 .
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“  The strata are nearly horizontal, having a very slight dip to the south-west.
“  Following down the gully three-quarters of a mile, there are several small seams 

in the bottom of the watercourse, and on the southern bank a seam of coal eight feet 
thick is exposed.

“  On the bank of the river, three-quarters of a mile east of the shaft, there is a 
seam of coal, one and a-half feet thick, at the water level.

“ Taking into consideration the relative positions of the outcrop of these seams, it 
may be inferred that the coal in Mr. Lyons’ shaft is the uppermost bed, and that there 
is a small seam some fifty feet lower, and a thick workable seam a hundred feet deeper, 
a portion of which, being thrown up by a fault, wras worked at the old Moggill Mine.

“  The coal is bituminous, moderately hard, cakes a little in coking. Specific 
gravity, 1*52. A  specimen of the better part of the seam gave :—

Volatile in coking 38
Fixed carbon ... 51
Ash ... 11

Total ...............   100
“  Goodna M ine.— Crossing the Brisbane River, some thin bands of inferior coal 

are visible under the sandstone of Mr. Jeay’s quarry, just below W oogaroo; and at 
Goodna a seam of coal crops out, less than a mile from the river.

“  This seam, which dips from 3° to 5° to the southward, wa3 originally 
worked from the outcrop, but now by a shaft ninety feet deep, through sand
stone and inferior bands of coal, the workable portion being about four and a-half feet 
thick. This mine has been extensively worked for about eight years, and has furnished 
a large proportion of the coal supplied to the steamers on the river and intercolonial 
traffic.

“  The coal is of fair quality, with bright laminar fracture, but rather tender and 
friable. It cokes well. Specific quality, 1’47.

Volatile in coking 29
Fixed carbon ... 62
Ash ... 9

100
“ Thisseam of coal is apparently limited on the east by Woogaroo Creek, and on 

the west by a fault and Redbank Creek, beyond which it again appears in the old 
Redbank Coal Mine, extending up the River about a mile and a-half to the Six-mile 
Creek, in which direction it deteriorates both in quality and thickness.

11 Redbank Coal M ine.— The Redbank coal-seam, though now abandoned, for 
several years was the chief source of supply in the district. It is nearly horizontal 
the dip a little to the south, the thickness varying from three to six feet, with several 
bands of shale. The outcrop extends for half a mile along the bank of the river. The 
coal is rather soft, and very similar to the Goodna seam, but not so free from shale and 
band.*

“ Six-Mile Creek.—At the Six-mile Creek, on the Ipswich Road, there is a disturb
ance in the coal strata, the seams cropping out at a high angle of 30° to 40°, and the 
coal much mixed with shale, so as to be of no value. The high angle of dip on both 
sides of the valley is, however, only local, and the shales and sandstones to the west 
indicate that the coal continues in that direction, with very little dip, as far as Bundamba 
Creek, while in a southerly direction an anticlinal axis of elevation brings the coal to 
the surface, with a dip to the north on one side and to the south on the other. *

* From the preceding paragraph it appears to be identical with the Goodna Seam. (B.L.J.)
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“  Thomas's Mine.— At this point Thomas’s Mine has been opened on Portion 270, 
Parish o f G-oodna, the workings being on a dip of 15° to the south for one hundred and 
fifty yards. The thickness of the seam is about six feet, o f which four to five feet are 
available, as there are some bands o f clay and shale, which vary considerably in 
thickness. The coal from this seam is hard and bright, and bears carriage better than 
the average of the district, while it is iu good repute as a steam coal. The specific 
gravity is 144.

Volatile in coking 29
Fixed carbon ... 57
Ash ... 14

1 0 0

“  It makes a fair coke, but not equal to the coals further to the west, near 
Ipswich. About two hundred yards to the east of Thomas’ s Mine the coal crops out in 
a gully.

“  Coal Seam in Portion  252, Ooodna.— To the south the seam dips for about a 
mile, and then rises again at an angle of 30°, the outcrop crossing the road on the 
north boundary of Portion 252 ; but a hundred yards further south it shows again in 
a horizontal position, with a thickness of six feet, the outcrop showing along the face of 
the hill for a quarter of a mile.*

“ Thomas's New Coal Mine.— To the south and west of this outcrop the lower beds 
o f clays and shales are uncovered for a space of about a mile, when the coarse sand
stones again appear in horizontal beds, covering a fine seam of coal [the Aberdare], 
which crops out in Portion 270, parish of Bundamba [G-oodna?], where it is worked by 
Mr. Thomas. The seam is eight to ten feet thick, but only four to five feet of workable 
coal. A t the outcrop it dips 1° to the south, but rapidly increases, and at the back of 
the hill, two hundred yards south, the sandstones dip 10° ’ to the south. The coal 
from this seam is not quite so hard as at Thomas’s Mine, Portion 270, Goodna, but 
seems to be less mixed with inferior bands. The specific gravity is 1‘40.

Volatile in coking 30
Fixed carbon ... 59
Ash 1 1

1 0 0

“  Thompson's New Coal M ine.— About half a mile to the northward of Thomas’s 
Mine, what appears to be the same seam is visible in a gully in the water reserve, and 
a shaft has been sunk on the adjacent Portion No. 174, Bundamba [GoodnaP] by J. M. 
Thompson, Esq., and an excellent seam of coal cut at forty five feet, the dip being 17° 
to the west. The thickness is from six to ten feet, but there are some bands of shale 
and inferior coal which will probably reduce the workable portion to five feet. The coal 
is of a good, bright, reedy character, but rather tender and friable. It cokes very well. 
Specific gravity, 1*38.

Volatile in coking 32
Fixed carbon 62
Ash ... 6

1 0 0

“  This small proportion of ash and large percentage of carbon places it at the 
head o f the Ipswich coals, both as a steam coal and for coke.

* This and the seam referred to in the preceding paragraph appear to be one and the same. (B.L.J.)
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“  The dip of the seam being to the north-west, it passes under Bundamba Creek, at 
a distance of four hundred yards, and the opposite bank rises into an undulating tract 
of basalt, having a length of four miles from the Bremer Elver south-westerly, and a 
breadth of two miles from Bundamba Creek to the boundary of tbe Town of Ipsw icb; 
and as the Carboniferous strata are found to dip and pass under the basalt along the 
whole of the margin of the igneous rock, it may be inferred that the coal beds are 
only interrupted by the fissures through which the basalt has been erupted,

“  Goal at M iki Greelc.— Crossing to the north-west of the igneous tract, tbe 
Carboniferous rocks are found rising to the surface in the Town of Ipswich, and several 
small seams of inferior coal are exposed in the cuttings for railway and roads; and at 
the junction of Mihi Creek with the Bremer River, two large seams of coal crop out, the 
upper being exposed in the bed of the river, the adjacent Railway Cutting, and at the top 
of thehill on the Pine Mountain Road, the outcrop trending north-east towards the Tivoli 
Mine. In the Railway cutting the dip is 14° to the S.S.E. The quality of this coal is 
inferior, and evidently much disturbed at the outcrop, aud the beds of sandstone and 
shale vary considerably in thickness in the space of a few yards.

“  Eastwood M ine.— The second seam is about a hundred feet below that exposed in 
the Railway cutting, the outcrop showing in the gully under the Railway Bridge. It has 
a thickness of seven feet, but there are several thin bands of shale. This seam is worked 
at a point about three hundred yards to the N.N.E. by Messrs. Archibald, as the East- 
wood Mine, where the dip is 7° to the S.E. The coal is bright and bituminous, but very 
soft, and breaks small in carriage. It cokes well. Specific gravity, 1/4.

Volatile in coking 25
Fixed carbon ... 63
Ash. 1 2

1 0 0

“  Tivoli M ine.^Q n  the line of outcrop of the upper seam, at the distance of one 
and a-half miles, is the Tivoli Mine, which is worked by a drive of six hundred yards 
on a dip of 14° to the S.S.E., the thickness of the seam being five to six feet. The coal is 
bright and bituminous, very tender, breaking into small cubical pieces so easily as to 
scarcely bear carriage. It, however, makes excellent coke. Specific gravity, 1*35. 

Yolatile in coking 27
Fixed carbon ... 6 6
Ash ... 7

100
“  Blond and Wright's Seam.— The outcrop of a thin bed o f sandstone, which covers 

the Tivoli seam, leads about a quarter of a mile east to Blond and Wright’s Mine, which 
is worked on the same seam, on a dip of 15° to the S.S.E. The coal is a little 
harder than at the Tivoli Mine, but in other respects not of equal value. Specific 
gravity, 1/32.

Volatile in coking 26
Fixed carbon ... 57
Ash ... 17

1 0 0

“  On the north-east side o f these workings a fault occurs, and the seam is thrown 
downwards, and worked at a lower level on both sides of the road, on the descent to 
Sandy Creek. The quality of the coal does not improve in this direction.

“  New M ine.-̂ —About a quarter of a mile to the north of the Tivoli Mine, a seam 
of coal has recently been opened, showing a thickness of eight feet, but some bands of



337

inferior quality reduce the woi’kable coal to six feet. The dip is 11° to the S.S.E., 
and would apparently pass one hundred feet below the Tivoli seam. This seam is 
probably identical with the seam of the Eastwood Mine. The coal is moderately hard. 
Specific gravity, 131.

Volatile in coking 31
Fixed carbon 61
Asli ... 8

100
“  Coal Seam on Brisbane River.— Two miles north-west from the Tivoli Mine, 

a large coal-seam is exposed on the bank of the Brisbane River, just above the llocky 
Crossing. The total thickness of the seam is nearly thirty feet, but so full of oands of 
shale that only three feet of the lower part could be worked, and even that of such 
inferior quality that it would be of little value as fuel. A  specimen from the best part 
of the seam gave the following results. Specific gravity, 1*47.

Volatile in coking 
Fixed carbon ... 
Asb

22
51
27‘

100
“  In the gullies to the south-east of this outcrop the coal-seam shows with a 

reduced thickness of ten feet, of which five to six feet would be workable, though not 
of very good quality; but it is probable that it improves to the southward, as it recedes 
from the Pine Mountain, where the coal strata are tilted up at high angles by the older 
serpentine rock, which forms the anticlinal axis of the mountain.

“  The whole of the hereinbefore described seams of coal are of the bituminous class, 
and are associated with coarse sandstones and arenaceous shales. The weight of evidence 
is in favour of the assumption that the whole of the workings are confined to two main 
seams, principally the upper one, and that the difference in the quality of the coal raised 
from each mine has some relation to the distance from the northern margin of the 
coalfield ; and it may be inferred that the drift from the high ranges of Devonian rocks 
deposited more earthy matter along the margin than in the more distant and central 
portions of the great valley in which the coal was originally formed.

“  Coal near Walloon.— Following the general course of the Railway from Ipswich to 
Toowoomba, the first indications of coal are observable a little beyond Walloon Station, 
where small blocks of coal are observable in the bed of a watercourse descending from 
the range in the Rosewood Scrub. Coal shales are visible in banks of the gullies, and 
just below the basaltic cap of the range beds of black carbonaceous shale are exposed, 
while the soil is mixed with fragments of hard, bright coal, indicating the proximity of 
a seam of good coal, though the outcrop was not found. The character of this coal is 
quite distinct from the bituminous coals worked near Ipswich, being very hard, not 
subject to injury by exposure to the weather, less brilliant in fracture, and does not 
cake much in coking. The volatile portion usually exceeds forty five per cent., pro
ducing a large proportion of oil or gas, according as it is subjected to a low or high 
temperature in distillation, and it may be observed that these characters apply 
to almost all the coal-seams to the west of this locality. The coal has a specific 
gravity of L'30.

Volatile in coking 47
Fixed carbon 3G
Asli ... 17

100
X
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“  Coni near Rosewood Station.— Coal is reported to have been found near the Rose
wood Station, but that the seam is only one and a-half feet thick, though of excellent 
quality. About three miles beyond Rosewood, and a mile north of the Railway, two 
small seams of coal were found in the shales on the bank of a watercourse descending 
from the range, but neither of any value. The coal strata here rest on limestone con
taining coals of the mountain limestone series,* but the actual junctions of the two 
series of rocks were not visible, the Carboniferous rocks being overlaid by basalt, which 
forms the summit of the range

“  Coal on Blackfellow's Creek. — Although the Railway cuttings through the Little 
Liverpool Range show some good sections of the coal saudstones and shales, no coal has 
been found, and it seems that the coal is covered in this locality by a great thickness of 
shales and coarse sandstones, similar to those to the east of Ipswich, and as these strata 
dip from the summit of the range to the west, it is not till Blackfellow’s [Tenthill] Creek 
is reached that there is any good natural section of the strata exposed; but here a 
thin seam of coal with carbonaceous shale is visible on the bank of the creek, ten miles 
south from Gatton Station, and twelve miles higher up the creek a fine seam of excellent 
coal crops out in the west bank, just above the upper boundary of Portion No. 9. This 
seam contains nine feet of workable coal, the top being a seam o f coal one foot, then one 
foot fireclay, six feet of coal, one foot white clay, one foot coal, one foot clay-shale, one 
foot coal, resting on a thick bed of fireclays and shales. Above the coal, fireclay and 
thin bands of shale are visible, which are again covered by a mass of basalt, which rises 
about a thousand feet to the summit of the Great Dividing Range. The coal is nearly 
horizontal at its outcrop. It is a very hard cannel coal, with cubic fracture, does not 
cake in coking. Specific gravity, T29.

Volatile in coking 47
Fixed carbon 36
Ash ... 17

1 0 0

“  Coal, Flagstone Creek, near Toowoomba.— In the valley of Flagstone Creek, eight 
miles south-west from TIelidon Railway Station,and six miles from Toowoomba, on Portion 
No. 44, there is a good seam of coal, which has been opened on the south side of the 
creek by a drive of five or six yards, showing a thickness of fifteen inches; but in the 
gully, a hundred yards south, the thickness is two feet. The same seam is also exposed 
on the north side of the valley, but only one foot thick. This coal is moderately hard; 
does not cake in coking. Specific gravity, 1'36.

Volatile in coking 36
Fixed carbon 48
Ash ... 16

1 0 0

“  About two miles to the west of this outcrop of coal a large deposit of rich iron 
ore shows at the junction of the Carboniferoucrocks and the superincumbent basalt, 
and within a few yards limestone of impure description, apparently a tufa derived from 
the igneous rock.

“  Coal near Murphy's Creek.— Two miles north from Murphy’s Creek Railway 
Station, many small pieces of coal were found in the bed of a small watercourse, and it 
is reported that a thin seam of coal has been found in the adjacent valley, but that it is 
not of sufficient thickness to be of any great value.

* See remarks postea, p. 343,



339

“  Although there are numerous deep cuttings in the Carboniferous rocks of the 
Main Range along the line of the Railway between Murphy’s Creek and Highfields, yet 
no coal-seams have been exposed, though this may in some measure be accounted for by 
the line following nearly along the outcrop of a thick bed of sandstone, which has a 
very gradual rise towards the summit of the Main Range, and passes under the basalt 
which forms the watershed between the eastern and western waters.

“  Coal at Spring Creek.— Crossing the basaltic tract to the westward, the first 
point where the Carboniferous strata are visible is at Spring Creek, near the Warwick 
Railway, six miles west from Toowoomba. Here a thin seam of coal has been cut in 
sinking a well, and a seam three inches thick, accompanied by black shales and iron
stones, are exposed in the bed of the, creek; but the strata being nearly horizontal, they 
soon pass under the basalt again on all sides, so that there is no great thickness of the 
sedimentary strata exposed in section.*

“  Coal, Hodgson's Creek.— Six miles W .S.W . from Cambooya Railway Station, in 
the bed of Hodgson’s Creek, large blocks of coal, some exceeding 1 cwt., have been 
drifted out of the waterholes ; and the Carboniferous shales and soft sandstones are 
largely exposed on the west side of the creek, extending nearly ten miles to the south
west. The coal is found along the channel of the creek for a distance of two miles, in 
a condition which indicates that it has only moved a few yards from the original seam. 
This coal is of excellent quality, being hard and capable of standing carriage and 
exposure to wet without injury. It does not make good coke. Specific gravity, 1'33.

Volatile in coking 45
Fixed carbon ... ... 42
Ash ... 13

1 0 0

“  Clifton Coal.— The Clifton Coal Mine is situate two miles beyond the Clifton 
Railway Station, close to the east side of the line. Two shafts have been sunk, and a 
bed of coal four to five feet thick is worked at a depth of sixty feet. A second seam of 
two feet at eighty feet, and a third of one and a half feet at one hundred feet, have been 
cut in the principal shaft.

“  The Upper Seam, which is the one worked, produces good coal, varying from 
bright bituminous to dead black oil coal, all being very hard and tough, so that it bears 
carriage without breaking. It produces a high percentage of gas or oil, according to 
the mode of treatment. Specific gravity, 1*26 to T35.

Volatile in coking 48
Fixed carbon 42
Ash 1 0

100
“ The Second Seam is better suited for coke, as it cokes [cakes ?] in heating. 
“  The Lower Seam is very hard oil coal. Specific gravity, 1*32.

Volatile in coking 47
Fixed carbon 37
Ash 16

100

* It may be remarked that this spot is nearly on the same level as the junction of the basalt and 
stratified rocks near Highfields, on the east of the Range, so that the bottom of the basalt appears to be 
pretty level in this locality. Mr. Gregory’s Geological Map shows that the basalt extends many miles further 
west, and at their western boundary they form no escarpments, but appear to dip under tho western members 
of the Ipswich Formation. (R.L.J.)
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“  Situate in an extensive tract of open, nearly level country, the strata seem to 
have but little inclination, but the general dip seems to be a little to the west. To the 
eastward the coal rocks are covered by basalt, the edge of which is between the two 
shafts of the mine, the eastern one being sunk through a considerable thickness of hard 
blue metal, aud at the junction of the igneous and coal rocks a bed o f earth was found 
containing fragments of fossil wood, with the leaves and seed vessels of plants, 
belonging to a period much more recent than the coal strata.”

The Writer visited the Clifton Colliery, while it was being worked, in 1880, and 
measured the following section of the Upper Seam:—

Black clay shale
Ft.

1
in.
0

Coal (thickens to 7 inches) ... 0 l
Grey fireclay ... 0 H
Grey fireclay, with five thin seams of coal 0 3
Coal 0 2
Grey fireclay, with white spots with a thin coal-seam . . .  0 1
Coal . . .  1 10
Stiff grey clay . . .  o 3
Coal . . .  1 10
Fireclay ..............20 0

According to Mr. Gregory’s observations it may be surmised that the eastern 
shaft alone passes through “ a considerable thickness ”  of basalt, before cutting the 
coal. As the dip of the coal is to the west it may be presumed that this mass of basalt 
(which is unconnected with the main mass of the Toowoomba Range) occupies a local 
hollow, or possibly an ancient valley. The basalt may even be of a later age than the 
basalt of the Main Range.* Mr. Gregory continues:—

“ Coal has been found in Clifton Creek to the north-west of Clifton M ine; also in 
a well sunk through basalt at the head station, while the Carboniferous sandstones and 
shales are largely developed to the south-west.

“  Coal near Allora.— Coal was worked near Allora, about two miles from the 
Hendon Railway Station, and the coal supplied for use in the locomotives on the 
Warwick Railway. The seam was not more than two feet thick, and has been 
abandoned.

“ Warwick.— The Town of Warwick is situated on an outcrop of the Carboniferous 
sandstone, containing great quantities of fossil wood, changed mostly to iron ore ; and 
to the east and north of the town the soft shales indicate the probability of coal existing 
at a small depth, small fragments of it being found five miles to the south-east of the 
town ; also in a well on the Agricultural Reserve.

“ Coal at Farm Greek.— On Farm Creek, fourteen miles east from Warwick, the 
outcrop of a large seam has been worked for the supply of the steam mills.

“  Character o f  the Coal, Sfc.— The general character of the coals found between 
Walloon and Warwick is that of cannel coal. It does not cake in coking, gives a 
high percentage of gas, or oil and paraffin, according to its treatment at a high or low 
temperature. Its hardness renders it very suitable for export. It burns very freely, 
and leaves a soft, white ash. From the small proportion of fixed carbon, and its no.t 
caking, it does not produce good coke, but a charred coal, which, however, burns w ell; 
consequently it is not well adapted for blast furnaces, though well suited for rever
beratory furnaces. As a steam coal it is best suited for stationary or marine engines, 
the strong blast of locomotives being apt to blow it through the tubes. It is a very 
high-class household coal.

* Vide my Colleague’s remarks on the Plant-remains referred to by Mr. Gregory. (R.L.J.)
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“  In the Ipswich division the coals are bituminous, coking well. The proportion 
of gas being small and the fixed carbon large, they are suited for forges and blast 
furnaces ; are good steam coal when not broken too small, but are so friable as not to 
bear carriage well, and suffer from exposure to wet, so that the harder varieties, though 
containing most ash, are found in practice to be most economical, in consequence of the 
smaller proportion of waste.

“  In both districts the coal is associated with ironstone bands and beds of boulders 
consisting of concretions of oxide of iron, which have replaced fragments of fossil 
wood.

A nalyses op Coals in  I psw ich  F ormation .

Mine or Locality.
Volatile

in
Coking.

Fixed
Carbon. Ash. Coke.

Carbon
in

Coke.
Ash
in

Coke.

Tivoli Mine, North. Ipswicli ... 267 664 69 733 90-6 9*4
Eastwood Mine, North Ipswich 250 630 1 2 -0 75-0 840 16-0
Thompson’s Mine, Bundamba .. 317 62 3 6 0 683 912 8 -8
G-oodna Mine ... 28-8 62-2 9 0 71-2 87-4 1 2 -6
New Mine, near Tivoli Mine ... 308 61-0 8 -2 69-2 8 8 -2 1 1 -8
Thomas’s Mine, B undamba 298 59 2 1 1 0 702 843 15 7
Aberdare Mine, G-oodna 28-8 572 140 71-2 803 197
Blond and Wright’s Mine, North Ipswich ... 262 564 174 73-8 76-4 236
Lyons’ Shaft, M o g g ill ............... 382 510 108 61-8 82-6 174
Brisbane River Seam, Rocky Crossing 2 2 0 50-9 271 780 653 347
Flagstone Creek, Helidon 363 47-4 16-3 63 7 744 25 6
Blackfellow’s Creek, West Morelon ... 424 456 1 2 0 576 70-2 2 0  8
Hodgson’s Creek, Darling Downs 447 426 127 553 770 230
Clifton Mine, Darling Downs ... 47-6 422 1 0 -2 524 80-5 195
Walloon, West More ton 47-0 360 17.0 530 679 32*1
Murphy’s Seam, Kedron Brook 160 336 50.4 84-0 300 700

F or Comparison .

Miva Seam, Mary River 236 610 154 764 80*0 2 0  0
Pine Creek Seam, Burnett River 343 575 62 637 90-3 9 7
Waratali, New South Wales 310 625 65 690 906 9-4”

In another Report,* Mr. Gregory notes the presence of coal “  in the bed of the 
Condamine, about two miles south of the Railway line, forty miles beyond Dalby,” about 
the 193-mile peg, and adds, “  there are several thin seams of good cannel coal which 
would be available for use in locomotive engines. The coal is a hard gas coal, which 
does not cake. It bears carriage and exposure to weather with but little injury, but it 
bums very quickly and has a high percentage of ash, and consequently will not do an 
equal amount of work per ton as the softer coal from the Ipswich mines.”

Mr. William Fryar, Inspector of Mines, has kindly given me the following 
details of sections of the various Ipswich Coal Seams:—

Aberdare.—

Coal
Band
Coal
Band
Coal
Band ...

Ft. In. 
1 8 
0 1 
1 3 
0 1 
1 0 
0 4

* Report on the Search for Coal between Dalby and Roma. Brisbane : by Authority: 1879.



342
Ft. in.

Coal ... ... o 11
Band .............. 0 4
Coal ... ... ... ... ... 1 4
Bands of clay and worthless coal 1 1
Coal ... 1 7h
Band 0 0|
Coal ... 0 7
Band ... 0 2

The dip is 13° to S. 74° W . The lower seam (about six feet) is first worked, 
after which the “ tops”  are taken down. In the new tunnel the dip is 12° to west and 
south of shaft 20°.*

Mount Pleasant.—This is a seam worked by Messrs. Stafford and by the Bore
hole Company in adjoining land. It is probably one of the seams being worked (by 
Messrs. Green and Jones), or cropping out in Mr. Allen’ s property adjoining. The

in 3 W . 10° S.
Ft. in.

Coal ... ... ... ... ... ... 0 8
Intermittent band of ironstone boulders 0 8
Coal ... 1 0
Band... 0 1
Coal ... ... ... ... ... ... ... ... 2 9

Seams in Allen's Paddock, Goodna.— In this property several seams of coal are 
worked by Messrs. Green and Jones, of which the following is an approximate
section:—

Ft. id.
Seam (h) ... 4 0
Strata .........................  60 0
Seam (g) with two small bands ... 3 0
Strata ...........................................................  22 0
Seam (f), coarse, only two feet being workable 8 0
Strata ... 12 0
Seam (e) 2 6
Strata 60 0
Seam (d) 0 0
Strata 60 0
Seam (c) 0 0
Strata 150 0
Seam (b) .............. ... 0 0
Strata ............................................................................................. 80 0

Seams (c) and (d) crop out in the paddock with a dip of 30° to 33° W .
Scarborough's Seam is four feet in thickness, with three small variable bands, 

irregular in thickness and position. It is worked at the Day Dawn Mine, Parish o f 
Goodna.

Stafford's Seam (which, however, is not the same worked by Messrs. Stafford) 
adjoins Scarborough’s Seam. Its thickness varies from two feet six inches to four 
feet. It has many small dislocations, and usually two thin bands.

The Ebbio Vale Seam, near Dinmore, has a thickness of three feet four 
inches, with a band of ironstone boulders in the middle. It dips at 10° to 15° to 
E. 10° N.

* I cannot be certain whether this is the same seam as that referred to by Mr. Gregory in the 
heading of “ Thomas’s New Coal Mine,” which is called the Aberdareby the Rev. Mr. Tenison Woods. (Jt.L.J.)
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JBraeside.— The Braeside Seam is about three feet thick, and has several small 
bands of clay. The dip, which, however, varies considerably, averages 15° to 
the S.W.

Bundanba New Chum. —This seam is three feet to three feet nine inches in 
thickness. It dips in the No. 4 Tunnel to S. 10° E. at 10°.

Bundanba.— This seam is met with in New Chum Shaft beneath a thicker and 
coarser seam. It is four feet six inches in thickness, and is free of bands, although an 
occasional boulder is met with. It dips at 1 in 9 to south-west.

Bundanba New B it .— This seam is four feet thick, with an intermittent band. 
It dips at 8° to S. 35° W .

Waterstown.— The seam at present worked is three feet two inches thick, with 
several small bands.

Erskine's Seam, Ross End .— This seam is worked from a shaft one hundred and 
sixty feet deep. It lies thirty-two feet below the Ross End Seam. The strata dip at 
18° to S. 10° E. A  six-inch band divides an upper seam of coal, two feet three inches 
in thickness, from a lower seam of eighteen inches.

Walloon.— The seam, worked by the Walloon Coal Company, dips at 13° to W . 
10° S. The following is a section of the seam :—

Coal
Ft.

1
in.
6

Clay band 0 5
Coal 0 3
Clay band 0 4
Coal 0 8
Clay band 0 1
Coal 0 8
Clay band 0 1
Coal 1 0

Eclipse.— This seam, which is worked by Mr. John Wright, is a pretty clean 
coal, five feet six inches in thickness.

In the paragraph on “ Coal near Rosewood Station,”  above quoted, Mr. Gregory 
speaks of the coal-bearing strata resting on “  limestone containing corals of the 
mountain limestone series.”  This, of course, if correct, would be important evidence 
as to the age of the Ipswich Coal Measures, and I sent the late Mr. James Smith to the 
locality in June, 1890, with instructions to search the district thoroughly. Mr. Smith 
reported that he had examined all the sections in the neighbourhood, without finding 
any “ Mountain Limestone.”  He found, however, in the bed of a creek, about a mile 
west of the Earners’ State School, numerous boulders of a peculiar ironstone, exactly 
similar to that found at Laurence’s Homestead, Stewart’s Creek, Rockhampton, and 
containing a similar assemblage of fossils, and, in addition, some concretions which my 
Colleague has recognised as very similar in appearance to the genus Apiocrinus. In the 
Map accompanying Mr. Smith’ s Report, he marked Sections 2v, 66, and 102, Parish of 
Grandchester, as the locality where these fossils occurred.

M ihi.— This seam is worked by the proprietors of the Eclipse, and has the
following section:—

Ft. In.
Coal 1 0
Band 0 6
Coal 0 6
Band 0 2
Coal 2 7
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In his Pamphlet on “ The Coal Resources of Queensland,” * the late Rev. J. E. 
Tenisou W oods gave the following particulars : —

“  Waterstown M ine.—This is a colliery which is being worked by two or three shafts, 
all on the north side of the Bremer, and very close to its banks, and where it is navigable 
for small craft. There is a shaft upon the Garden Seam, which is about seven feet thick, 
and crops out upon the surface. It has a dip of usually 1 in 5 S. 15' 20° E. The coal 
has a short fracture, breaks into small cubes, soils the fingers, and is full of bright 
bituminous streaks. Of the coal from this mine IMr. A. C. Gregory reports:— “ The coal 
is a fairly hard coal, cokes well, and is a good steam coal.”  The following is the 
analysis :—

Fixed carbon 620
Volatile hydrocarbons 25 2
Ash 1 2 -8

1 0 0 0

“  Above the seam there is about four and a-half feet of splendid fireclay. The seams 
connected with the Waterstown Coal Field are the Edina, Eclipse, Tivoli, and Old Tivoli. 
The Bell Seam, which is about a mile from the Garden Seam, and belonging to the same 
proprietor (Mr. Moffatt), is about three and a-half feet thick. It seems a more compact 
coal thau the last, and is a first-class coal for steam, gas, and coaking. It is worked by a 
drive like the Garden Seam, about two hundred yards long, and dipping 16°, which is the 
dip of the seam, the direction being S. 15° E. There is supposed to be a fault between 
this seam and the Garden Seam. A  seam which crops out near the latter, and which 
has thinned out, may be the same. Its true position is supposed to be one hundred and 
fifty feet below the Garden Seam. A  new drive has been made on the outcrop (sup
posed) of the Garden Seam, about a quarter of a mile from the pit referred to last. 
It is extremely good coal, with scarcely any partings in the seam.f

“  On this property there is a large coking kiln which has been in operation some 
eight years, and during which some four or five thousand tons of coke have been turned 
out. The coke is made from the very fine slack and dust. It is of splendid quality, 
and is exported to Rockhampton, Maryborough, and even Melbourne, to the iron 
foundries. It sells in Brisbane at about £1  17s. 6d. per ton.J

“ Rossend.— The Rossend Mine (Lindsay’s) adjoins this property. It is worked by 
one shaft, to the extent of about 20 tons daily, on what is supposed to be the Bell Seam.

“ Tivoli.— The Tivoli was until lately extensively worked, as its proprietor had the 
railway contract, and was able, by a short tramway with a steep incline and shoot, to 
load all the lighters on the river. He has now' the contract for the Australasian Steam 
Navigation Co., and finds it more convenient to work on another seam on the south side 
of the river. On the Tivoli Mine there is one shaft and three seams. The Eclipse 
Mine w'orks on one seam of the old or original Tivoli.”

O f the portion of the field above referred to, the late Mr. Tenison W oods further 
remarked:— “ There are probably five different seams at present worked. These are: 
(1) Garden Coal; (2) Edina Coal; (3) T ivoli; (4) Old Tivoli; (5) Bell Coal. No 
data can be given as to the distances of these seams from one another.

* 8vo. Brisbane, 1883. Attention should have been called in a previous chapter to two pamphlets by the 
late Rev. J. E. T. Woods on the Burrum and Burnett Districts, viz., “ Lecture on the Burrum Coal Field” 
(pp. 12 , 8vo., Maryborough, 1881) and “ The Carboniferous Rocks of the Lower Burnett: A  Lecture 
delivered at Bundaberg on Friday, May 20th, 1881” (pp. 4, 8vo., Bundaberg, 1881).

t  Mr. Gulland believes.the position of the Waterstown Seam to be five hundred feet above the Tivoli 
Seam. (R.L.J.)

X The manager of the Toowoomba Gasworks informed me, in 1880, that the Waterstown coal yielded at 
the Works 9,200 cubic feet of gas. (R.L.J.)



345

“  Mew Chun Shaft.— At Bundanba there is a colliery worked by a pit (New Cliuni 
Shaft), the property of Mr. Gulland. The shaft is about two hundred and twenty feet 
deep, tapping two seams, the lower one of which only is worked. The latter shows in 
all about twenty-seven feet of carbonaceous matter, but »of this four feet to four feet 
eight inches is good clean coal, without any partings or shale. The dip is about 1 in 9, 
a little east of south. It is a good, firm, shining coal, with much mother-of-coal in the 
partings; yet it does not soil the fingers as much as other coals on this field. It is 
entirely sold for steam purposes, with the exception of the slack, which finds a ready 
market for smith’s work.*

“ Braeside.— The Braeside Shaft is amine of Mr. Lindsay’s, rather over a mile 
from the New Chum. The workings are a drive along the seam, which is three feet 
thick. The coal is very similar to the last. The drive is two hundred and eighty yards 
long. There is another shaft close by, sixty yards deep, oa a second seam of a superior 
coal.

“  Southern Coalfields.— All around Pine Mountain and Peak Mountain (“  Blinder’s 
Peak ”  on maps), and for a distance of many miles to the south and west, there are 
outcrops of coal.

“  Walloon Coal.— About six miles west of Ipswich is the Walloon Colliery. The 
seams are three in number. The first crops out on the surface, with a dip, to the south
west, of 1 in 9. The seam is remarkably compact,, with about four and a-half feet of coal. 
The second seam is fifty feet below, with five feet six inches of good coal. A third 
seam is found forty feet deeper, about five feet thick. This coal differs completely 
from all the other seams found around Ipswich.f It is perfectly clean and compact, 
and does not soil the hands. It is not brittle, so that there is little or no slack in the 
handling. It has a smooth, bright, jet-like lustre, with bright bituminous streaks. As 
a gas coal it has no equal in the Colony, and also as a household coal. The average of a 
number of proximate analysis would give a percentage o f—

Fixed carbons ... . . . . . .  50
Hydrocarbons ... 40
Ash ... ... ... 6

Loss, moisture, &c. ... 4

100
“  Some specimens do not coke w ell; others yield about 50 per cent., bright and well 

swollen up. The seam is worked by a drive which runs in a south-westerly direction 
for about one hundred and thirty-two yards, with a dip of about 1 in 7. The drive, at 
the present, opens into three levels, the lowest of which is about seventy-.five feet from 
the surface. At this level a magnificent seam of coal, five feet thick on the clear, is 
met with, and is intersected with a layer of fireclay of about three inches in thickness.X 

“  A  coal seam, known as ‘ Morgan’s,’ crops out about seven miles north-north- 
east of Warwick.” §

J. * * * §
* The two seams, I was informed by Mr. Gulland, the proprietor, are separated by two hundred feet 

of- shale and sandstone. (B.L.J.)
+ It is not the seam near Walloon referred to by Mr. Gregory. (R.L.J.)
X This is, I presume, what is now known as Rea’s, or the Caledonian Seam. (B.L.J.)
§ Some good sections of seams and analyses of coal will be found.in a pamphlet, “ Queensland, 

Australia; its Territory, Climate, and Products” (pp. 117, plates, &c., 8 vo., London, n.d.), issued by the 
late Mr. Richard Daintree, C.M.G., when Agent-General in London. (Sec pp. 77-80). (R.E. Jitnr.)



CHAPTER XXVII.

THE TR IAS-JU RA SYSTEM —continued.

THE IPSW ICH FORMATION (UPPER TRIAS-JURA), IN THE TYPE D ISTR IC T -continued.

The outcrop of a nine-inch seam of poor shaly coal is seen in the railway cutting 
(Brisbane Valley Branch) south of the bend of the Brisbane River, south-east of 
Lowood Station. It lies beneath a thick bed of sandstone, and overlies a considerable 
thickness of soft sandy shales' and thin bedded sandstones. The strata undulate 
gently, but dip, if anything, to the east.

A  well in Portion 473 (D. Kennally’s), Parish of Walloon, gives the following 
section:—

Feet.
Surface (sand and boulders of basalt, &c.) 60
Decomposed sandstone ... ... ... ... 10
Brown ferrugino-calcareous sandstone, with plants 10
Coal ... ... ... ... ... 3
Fine conglomerate and grey sandstone 67

140
The dip of the strata is about 1 in 12 to the east. The water in the well is 
rather salt.

In the whole of the Rosewood District, within a circle of five miles radius of 
the Town of Marburg, the strata consist, for the most part, of sandstones and shales, 
with beds of red haematite nodules; but there are very few continuous sections. A  
landslip, which took place owing to the heavy rains of the beginning of the year 1890, 
exposed a two feet bed of limestone on Portion 518 (Gadischki’s), Parish of Walloon. 
The strata are, on the whole, nearly horizontal, and are surmounted by isolated 
cappings of basalt, forming the higher hills of the district.

A  series of very remarkable landslips took place in the Rosewood Scrub District 
in the beginning of 1890, following on a wet season of unprecedented severity. In this 
district the primeval “ scrub” or jungle had been cleared, and the land settled and 
cultivated by a colony of German farmers. The great depth of soil, which was often of 
a clayey nature, had been saturated with water till it became semi-liquid mud, and 
travelled down the slopes of the hills. At least a hundred acres of land “ travelled”  
more or less on different farms. In some cases the lateral movement was as much as 
a hundred feet. The removal of the scrub was one of the most powerful predisposing 
causes of the ruinous havoc. The superficial layer of soil, though held together for a 
time by the roots of the growing crops, was finally rent asunder into huge crevices like 
those on a glacier.

After the landslips had taken place, it was constantly to be remarked that springs 
and gullies, which before the floods had been sources of fresh, or nearly fresh water, 
had become so highly charged with saline solutions as to be unfit for drinking. This 
could only mean that the water which in ordinary seasons penetrated the crust of the 
earth percolated only through strata from which the soluble salts had been already
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removed, while in a very wet season strata still retaining undissolved salts were washed 
by the water. Indeed the quality of the water met with in most of the deep shafts in 
the Ipswich Coal Field shows that the strata are highly charged with salts.

The Ipswich Coal Measures fossils are exclusively the remains of land vege
tation or of marsh or river mollusca, with the exception of the Insect-remains 
afterwards referred to, while on the other hand the strata of the Rolling Downs 
teem with the remains of marine animal life. Even the limestones of the Ipswich 
Formation have yielded no trace of marine organisms. W e are forced, from this 
circumstance, as well as from the saltness of the strata of the Ipswich Formation, 
to conjecture that the latter was for the most part deposited in an inland lake. It 
must be remembered that some lakes, especially such as have no outlet, are much salter 
than the ocean.

My Colleague casually examined the beautiful Collection of Plants made by Mr. 
J. H. Simmonds, o f Brisbane, in August, 1890. Amongst the specimens he recognised 
several Insect-remains and one very beautiful Estheria. These have since been described 
in detail, and it may be well for me to point out that they certainly, to some extent, bear 
out the above opinions.

The output of the Ipswich Coal Field from 1860 to 1890, inclusive, is estimated 
at 2,339,013 tons of coal, valued at £1,018,649. It is possible, however, that between 
1860 and 1883 a small proportion of the output credited to Ipswich was produced at 
theBurrum. On the other hand, it is more than likely that a portion of the coal from 
Clifton may not have been included in the returns, as the products of this colliery 
were to some extent consumed locally.

Y ield  op I psw ich  Coal F ie l d .
Tear. Tons of Coal Value.

Raised. £
iO to 1883 ... 814,407 414,368
1883 98,310 49,114
1884. 114,577 56,475
1885 180,744 71,258
1886 189,608 72,054
1887 193,286 71,851
1888 254,778 97,851
1889 217,240 95,202
1890 276,063 120,476

Totals 2,339,013 1,048,649

O f the Jimbour coal the Hon, A. C. Gregory reports as follows* :—
“ At the Dingo Point W ell the shaft has been sunk through seventy-six feet of 

surface soil, then three and a-half feet of impure coal which would make a safe roof, 
when a seam of coal eight feet thick, but with five bands of shale having an aggregate 
of one foot, leaving seven feet of workable coal, under which there is thirteen feet of 
fireclay and shale, and a second coal-seam four feet thick, with three thin partings of 
clay. But the lower seam, in consequence of water in the shaft, could not be fully 
examined.

“ The dip of the coal, so far as could be ascertained in the small space of the 
shaft, is about 3° to the 8.S.E., in which direction a dyke of basalt shows on the surface 
about a quarter of a mile distant.

* Brisbane : Watson, Ferguson, aud C o.: 1884.
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“  The country being nearly level, and strata horizontal, there is reason to suppose 
that no great disturbance of the coal-seams exists, more especially as on the line of strike 
to the west, coal has been struck in a well some two and a-half miles distant, and 
seven miles to the northward, at the Jimbour Station ; the seam of coal worked there 
has every appearance of being identical with that at ‘ Dingo Point.’

“  The quality of the coal is that known as ‘ free burning long flame ’ or ‘ cannel ’ 
coal. It  is hard and brilliant in fracture, does not soil the hands, and will stand 
exposure to weather or rough carriage without injury or loss by waste. It ignites with 
great facility, burns freely with long flame and comparatively little smoke; it does not 
coke, but burns to white, heavy ash without any cinder. As a steam coal it comes 
closely up to the average of the Ipswich coal now in use on the railway in regard to the 
work done per ton, but it has a great advantage in its superior hardness and weather- 
resisting qualities, while the Ipswich coals are so tender .that it is difficult to prevent 
their wholly falling into * slack.’ .

“  The economic value as a gas coal is about double the average of the Ipswich
coals.

“  As a household coal its qualities are excellent, being very clean, and burning 
freely even in small quantities.

“  Apart from the value of the Jimbour coal as fuel, it has a higher prospective 
value as a source of paraffin and illuminating oils, giving sixteen and three-quarter per 
cent, of crude petroleum, or about thirty-seven gallons per ton of coal.

“  The accompanying statement of the particulars of the testing of the coal for 
economic purposes gives the more important features of its quality. The samples in 
each case were not picked, but taken from the average of the portion of the seam 
represented, as a commercial average in ordinarily working the mine :—

“ D etails op T ests poe E conomic V alue op Coal pbom  J im boub .
“  The coal being burnt in a 2 -H.P. vertical engine, the feed water at 78° F. Steam got up with 

wood, and fire withdrawn and coal lighted. Steam 201b.

«

Jimbour Coal.
Lfc.

No. 1 Coal, 12  inches (Top of seam)—
Coal burnt 1 0 0

Water evaporated 498
Ash 14

No. 2  Coal, 15 inches—
Coal burnt 1 0 0

Water evaporated 529
Ash 16

No. 3 Coal, 9J inches—
Coal burnt 1 0 0
Water evaporated 477
Ash 18

No. 4 Coal, 24 inches—
Coal burnt 1 0 0
Water evaporated 498
Ash 2 0

No. 5 Coal, 15 inches—
Coal burnt 1 0 0
Water evaporated 461
Ash 2 0
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Ipswich Coals.
Lb.

Waterstown, Tpswicli—
Coal burnt ... 1 0 0
Water evaporated 499
Ash ... 18

Thomas’ , Bundanba—
Coal burnt 1 0 0

Water evaporated 507
Ash 15

Walloon Coal—
Coal burnt 1 0 0

Water evaporated 457
Ash ... 15

Tivoli Coal, best—
Coal burnt ... 1 0 0
Water evaporated 561
Ash 1 0

Tivoli Coal, second—
Coal burnt ... 1 0 0

Water evaporated 499
Ash 1 2

New South Wales Coals. 
“  Waratali,”  Newcastle, New South Wales—

Coal burnt 1 0 0

Water evaporated 505
Ash 7i

“ Test op Average prom all Parts op the J imbour Coal Seam, por Oil,
lb. per cent.

Coal distilled in retort 72 1 0 0
Coke remaining in retort 34 47
Oil, S.GL 0*975 1 2 167
Ammonia, Water 5* 7 6
Uncondensed Gras, &c. ............... 20i 28-5

“  The coal does not coke, and is not suited for coke or smiths’ forges and similar 
work. Average specific gravity, 1275.”

The output o f the Jimbour Coal Field is given in the “  Annual Eeport of the 
Department of M ines”  for 1885 as 2,040 tons, valued at £1,020.

The exact line of demarcation between the Ipswich and Roiling Downs Forma
tions has not yet been satisfactorily traced, but there is reason to believe that the former 
gradually passes upward into the latter on the inland side of a line running north
westward from the heads of the Macintyre to Dulacca Railway Station. Beyond that 
line the presence of marine Cephalopoda and Pelecypoda sharply define the transi
tion from inland or freshwater to marine conditions.

Whether the Ipswich Coal Field can be traced beneath any large area of the 
Rolling Downs Formation is a question which may in the next century assume an impor
tance comparable to that of the presence of coal beneath the Cretaceous rocks of Kent. 
So far, none, or only one or two of the deep bores for artesian water in the west have 
reached the bottom of the Rolling Downs Formation. The latter, in the north and west, 
directly overlies the older schists, so that the absence of the Ipswich Formation there is 
certain. Its absence may be due rather to an upheaval at the end of the Ipswich Period 
than to the thinning out of the strata.



350

BASALT AND OTHER IGNEOUS ROCKS ASSOCIATED W ITH  THE IPSW ICH
FORMATION.

The relation of the basalt of Mount Tambourine to the Ipswich Formation is well 
shown by the remarks made by Mr. Hands ou the junction-line between the schists and 
Ipswich Formation. The straight junction-line between the two formations can hardly 
be anything else than a line of fault, aud the basalt overlies not only the portion of the 
Ipswich Beds seen in that neighbourhood but also the schists and the still more recent 
fault. To the south and east the basalt directly overlies the schists in the Macpherson 
Range, .and in outlying patches between that range and Burleigh Heads.

In the Toowoomba Range the bedded basalt overlies a portion of the Ipswich 
Formation, and presents a succession of steep escarpments to the east. Outlying patches 
of basalt, overlying members of the Ipswich Formation, apparently on a lower horizon, 
form “ The Knobby”  and other hills in the Rosewood Scrub. To the west of the Too
woomba Range, the basalt beds form no escarpments, but sink beneath an accumulation 
of strata, separated indeed from the Ipswich Coal Measures of the other side of the range 
by an unconformability and an immense outburst of basaltic lavas, but still apparently 
belonging to the same series and characterised by the same fossils. To this western 
series belong the Coalfields of Jimbour and Clifton, which are, therefore, on a higher 
horizon than the Ipswich Coal Field proper.

The basaltic lava-flows, therefore, were poured out after the deposition and 
partial upheaval of a great part of the Ipswich Coal Measures, and were subsequently 
covered by a considerable thickness of strata still belonging to the period grouped, from 
lithological similarity and similarity of organic remains, as the Ipswich Formation. In 
short, they are contemporaneous with the Ipswich Formation.

It is a mistake to suppose that the whole of the basalts comprised within the area 
occupied by the Ipswich Formation form one continuous series. In the neighbourhood 
of Ipswich, masses of basalt are clearly interbedded with the stratified rocks. (See 
Plate 49, fig. 1.) At Clifton and elsewhere masses of basalt appear to occupy local 
hollows in the stratified rocks.

Mr. Rands describes the basalt of Tambourine Mountain as amygdaloidal on its 
upper surface, as including large patches of obsidian and pitchstone, as being “  generally 
full o f olivine crystals,”  and as being occasionally columnar, the hexagonal pillars being 
often twenty feet in length and three to four feet in diameter.

Mr. Rands describes * a mass of trachytes containing beautifully developed 
crystals of sanidine felspar, as occurring in railway cuttings between Logan Village and 
Beaudesert, near Walton Station. It appears to have come up through the Ipswich 
Coal Measures, and to have flowed over a portion of them, as shown in the Section PI. 49, 
fig. 3. A  similar rock is described as occurring about a mile west of W alton Station, 
“ apparently interbedded with the Ipswich Beds.”  Mr. Rands classes these trachytes in 
his Albert and Logan Report as “  Older Volcanic” — i.e., older than the Toowoomba and 
Tambourine basalt— and it appears to me on insufficient grounds. There can be little 
doubt, from the Geological Map attached to the Report, that the trachytes occur among 
strata, which are on a higher horizon in the Ipswich Formation than those on which the 
basalt of the Tambourine Mountain rests, and, whether interbedded or intrusive, they 
are not necessarily older, and may even be newer.

Referring to the basalt, Mr. A. C. Gregory says f  that “  the carbonaceous sand
stones and black shales are visible in the ravines within a quarter of a mile of the highest

* Report on Logan and Albert, 1889.
t  Report on the Coal Deposits of the West Moreton and Darling Downs Districts. Brisbane: by 

Authority: 1870 .
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part of the Great Dividing Range, but are then covered by basalt from a hundred to 
eight hundred feet in thickness, and having a minimum breadth of seven miles, beyond 
which the sandstones emerge in horizontal beds, so closely resembling those on the 
eastern side that it may be inferred that they are only interrupted along the fissures 
through which the basalt has been erupted.”  It will be observed that Mr. Gregory says 
nothing of the reappearance of the basaltic escarpments on the western side of the 
Range.

Our ideas of the relation of the basalt to the Ipswich and other Formations are 
shown by the Diagram-Section, Plate 49, fig. 2.

LIFE OF THE PERIOD.
The following is my Colleague’s List of Fossils from the type district of the 

Ipswich Formation:—
Kingdom—Plant.®.
Section—Cbyptogamta.
Class—Acotyledones.
Order—Calamabie®.
Family—Equisetace®.
Genus—Eqtjxsetum, Linnaeus.

Equisetum rotiferum, Ten. Woods.
Loc. Walloon. Also occurs at Stewart’s Creek, Rockhampton.

Equisetum ? latum, Ten. Woods.
Loc. Esk Yalley. Also occurs at Rosewood, Rockhampton.

Family—Schizonettbe®.
Genus—Phyllothbca, Brongniart.

Phyllotheca carnosa, Ten. Woods.
Loc. Walloon.

Phyllotheca, sp ini. (PI. 42, f. 1.)
Loc. Bundanba.

Family—Calamite®.
Genus—Vertebbabia (Roylc), McCoy.

Vertehraria equiseti, Ten. Woods.
Loc. Tivoli.

Order—Filices.
Family—Sphenopterid®.
Genus—Sphenoptebis, Brongniart.

Sphenopteris Baileyana, Ten. Woods.
Loc. Rosewood, near Ipswich.

Genus—Tbichomanites, Goeppert.
Trichomanites laxum, Ten. Woods. P

Loc. Rosewood, Hear Ipswich. Occurs also at Burrum 
Trichomanites spinifolia, Ten. Woods.

Loc. Rosewood, near Ipswich ; and Redbank, north of Laidley.
Trichomanites elongata, Carruthers, sp.

Loc. Tivoli and Aberdare Mines; and Rosewood, near Ipswich.

Family—Neuropterid®.
Genus—Thinnfeldia, Ettingshausen.

Thinnfeldia odontopteroides, Morris.
Loc. New Chum, Bundanba; Aberdare ; Rosewood Scrub ; Pine Mountain ; Redbank, 

north of Laidley ; Tivoli; Kilcoy Range.
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Thinnfeldia odontopteroides, var. falcata, Ten. Woods.
Loc. Rosewood, near Ipswicli; and Petrie’ s Quarry, Brisbane.

Thinnfeldia media, Ten. Woods.
Loc, Colinton. Occurs also at Burrum.

Family—P ecopteridje.
Genus—A lethopteris, Sternberg.

Alethopteris australis, Morris.
Loc. Bundanba New Chum ; Gray’s Seam, Ipswich; Rosewood, near Ipswich; Kilcoy Range;

Colinton; Six miles north of Esk ; Peak Mountain ; and Fassifern. Occurs also 
at Burrum, and at Stewart’s Creek, Rockhampton.

Alethopteris Lindleyana (Royle), Feistmantel.
Loc, Redbank, near Mount Esk, north of Laidley.

Family— G lbicheniaceje.
Genus—G leichenia , Smith.

Gleichenia lineata, T. Woods.
Loc. Rosewood, near Ipswich.

F amily— T-ENioPTERiDiE.
Genus—T.enioptebis , Brongniart.

Tceniopteris (? Angiopteridium) Daintreei, McCoy.
Loc. Talgai; Rosewood, near Ipswich; Peak Mountain. Occurs also at Stewart’ s Creek, 

Rockhampton.
Tceniopteris (? Angiopteridium) Carruthersi, T. Woods.

Loc, Redbank, North of Laidley. Also at Stewart’s Creek, Rockhampton ?.

Genus—A ngiopteridium , Scliimper.
Angiopteridium, sp. ind,

Loc, Rosewood, near Ipswich.

Genus—M acrot^ niopteris , Schimper.
Macrotceniopteris wyanamattce} Feistmantel.

Loc, Ipswich.

Genus— Sagenopteris, Presl.
Sagenopteris rhoifolia (Presl), Feistmantel.

Loc, Talgai, Darling Downs.
Sagenopteris cuneata, Carr., sp.

Loc, Tivoli Coal Mine, Ipswich.

Family—D ictyopterid#:.
Genus—P hlebopteris, Brongniart.

Thlebopteris alethopteroides, Eth. fil.
Loc. Darling Downs, near Toowoomba.

Section—P hanerogamia.
Class—DICOT YLEDON ES.
Order— Cycadace^:.
Family—Z amie ê .
Genus—P odozamites, F. Braun.

Podozamites lance:latus, Lindley and Hutton.
Loc, Ipswich Basin.

Podozamites sp. (PI. 18, f. 5).
Loc. Redbank, north of Laidley. A somewhat similar plant (PI. 18, f. 4) occurs at Burrum.
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Genus—Ptebophyixttm, Brongniart.
Pterophyllum abnorme, Eth. fil.

Loc. Redbank, north, of Laidlej.
Pterophylhm, sp. ind. (PI. 16, f. 3).

Loc. Colinton.

Genus—Otozahites, F. Braun.
Otozamites Mandeslohi, Kurr.

Loc. Talgai.

Order—Conipeb®.
Family— Tat Ann*:.
Genus—Taxltes, Brongniart.

Taxites medius, Ten. Woods.
Loc. Ipswich.

Genus—Cunninghamites, Sternberg.
Cunninyhamites australis, Ten. Woods.

Loc. Rosewood, near Ipswich.

Genus—Beach yphyeltjm, Brongniart. 
Brachyphyllum crassum, Ten. Woods.

Loc. Tiyoli; Rosewood, near Ipswich; Clifton.

Plants Incest.® Sedis.
Genus—Cabdiocaepuji, Brongniart.

Cardiocarpum australe, Carruthers.
Loc. Tiyoli.

Kingdom—Animalia.
Sub-Kingdom—Abthbopoda.
Class—Cbttstacea.
Order—Phyllopoda.
Family—Limnadid®.
Genus—Esthebia.

Estheria manyalensis, Jones.
Loc. Denmark Hill, Ipswich.

Class—Insecta.
Order—Coleopteba.
Family—B uprestid®.
Genus—Mesostigmodera, Etheridge fil. and Olliff. 

Mesostiymodera typica, E. and O.
Loc. Denmark Hill, Ipswich.

Sub-Kingdom—Mollusca.
Section—Moelttsca ybba.
Class—Pelecypoda.
Order—U nionace® .
Family—U nionid® .
Genus—Unio, Philipsson.

Unto ipsviciensis, Eth. fil., PI. 42, figs. 2 and 3.
Loc. Bremer Basin Colliery.

Unio eyrensis, Tate ?
Loc. Bundanba.

T
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Equisetum rotiferum, Ten. Woods.
? latumy Ten. Woods.

Phyllotheca carnosa, Ten. Woods.
„  sp. ind.

Vertebraria equiseti, Ten. Woods.
Sphenopteris Baileyana, Ten. Woods.
Trichomanites laxum> Ten. Woods ?

„  spinifolia, Ten. Woods.
„  elongata, Carr.

Thinnfeldia odontopteroides, Morris.
„  „  var.falcata, Ten. Woods.
„ media, Ten. Woods.

Alethopteris australis, Morris.
,, Bindley ana (Hoyle), Feist.

Oleichenia lineal a, Ten. Woods
Tceniopteris ( ?  Angiopteridium) Daintreei, McCoy.

„  ,, Carruthersi, Ten. Woods. 
Angiopteridum, sp. ind.
Phyllopteris Feistmantelii Etli. fil.
Macrotceniopteris wyanamattce, Feist.
Sagenopteris rhoifolia (Presl.) Feist.
Sagenopteris ? cuneata, Carr., sp.
Phlebopteris alethopte?'oides, Etli. fil.
Podozamites lanceolatus, L .  and H .

„  sp. ind. (PL 18, f. 5).
Pterophyllum abnorme, Etli. fil.

,, sp. ind. (PI. 16, f. 3).
Otozamites Mandeslohi, Kurr.
Taxites mediusy Ten. Woods.
Cunninghamites australis, Ten. Woods.
Brachyphyllum crassum, Ten. Woods.
Cardiooarpum ? australe, Carr.
Estheria mangalensis, Jones.
Mesostigmodera typica, Eth. fil.
Unio ipsviciensiSy Eth. fil.

„ eyrensis, Tate.

Of tlie thirty-five species above named, three are common to the Stewart’s Creek (Rockhampton) 
Beds; two to the Burrum Beds; and two to both the Stewart’ s Creek and Burrum Beds.

J



CHAPTER X X V III .

THE TRIAS-JU RA SYSTEM— continued.

THE IPSW ICH  FORM ATION (UPPER TRIAS-JURA), OUTSIDE OF THE TYPE
DISTRICT.

I ncluding Stew art ’s Creek (R ockhampton), and R osewood and W xcarbah  (R ockhampton)
B eds.

A  very remarkable deposit occurs between the Central Railway at Stanwell and 
Mount Lyon. A  vast series of bedded basaltic rocks is here met with, having a slight 
general dip to the north. Between, and beneath the beds of basalt, dark carbonaceous 
shales, thin seams of impure coal, and beds of sandstone occasionally crop out. One bed of 
ferruginous sandstone, near Mr. Lawrence’s Homestead on Stewart’ s Creek,* to which I 
was guided by Captain Christoe in 1885, is full of well-preserved plant-remains.

At Wycarbah Railway Station, twenty-four miles from Rockhampton, a hard fine
grained volcanic tuff is associated with the basaltic rocks. This tuff contains numerous 
fern-impressions. The late Rev. J. E. Tenison W oods referred to the fossils of this 
deposit f  “ as being of great interest, showing a relation with certain Mesozoic plant-beds 
of India, which have never hitherto been identified outside that country.”

In his “  Fossil Flora ”  the same Author referred (pp. 20, 45,113, and 125) to plant- 
beds at Rosewood, West of Rockhampton,J containing Ptilophyllum oligoneurum, Ten. 
Woods, Vertrbraria towarrensis, Ten. Woods, Sequoiites ( / )  australis, Ten. Woods, 
Pecopteris, and Equisetum.

In my “ Handbook of Queensland G eology” (1885), I  fell into a mistake in 
understanding Mr. Tenison W oods to refer, in his Report to the Minister for Lands, 
certain stratified deposits met with in the first twenty miles of the railway west of 
Rockhampton (or more correctly from six to twenty miles), “ containing marine shells 
of well-known species found in the Lower Carboniferous rocks of Europe,”  to the same 
deposit as the Stewart’s Creek (Rockhampton) Beds. In the same “ Handbook” I quoted 
Glossopteris as occurring in the Stewart’s Creek Beds ; but the fossil in question, having 
since been submitted to my Colleague, was pronounced to be not Glossopteris, but a 
species of Phyllopteris.

Considerable collections of plants have, since 1885, been made by the late Mr. 
James Smith and myself from the Stewart’s Creek, Rosewood, and Wycarbah beds. 
There seems to be no reason why all the Mesozoic deposits within this limited district 
should not be massed together and treated as a w hole; and, in consideration of the 
great similarity of their organic remains, I  refer them to the Ipswich Formation, 
although I was at one time strongly inclined to regard the Stewart’s Creek, &c. (R ock
hampton) Bods, as occupying a lower horizon than the Ipswich Beds, and as, in fact, 
bridging over at least a part of the gap between the latter and the Burrum Coal 
Measures.

* Not to be confounded with Stewart’s Creek, Townsville, where Permo-Carboniferous rocks occur, 
t  In a Report to the Minister for Lands, dated 7th August, 1883, published in the Queenslander News

paper.
X Not to be confounded with Rosewood, near Ipswich.
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The following is a List of the Flora of the Stewart’s Creek (Rockhampton) Beds, 
as determined or accepted by my Colleague :—

Kingdom—P la n ts .
Section—Crypto o ah ia .
Class—A cotyledones.
Order—Calamariee.
Family—E quisetacee .
Genus— E quisetum , Linnseus.

Equisetum rotiferum, Ten. Woods.
Loc. Stewart’s Creek, Rockhampton. Occurs also in the Ipswich Coal Field.

JEquisetum ? latum, Ten. Woods.
Loc. Rosewood, near Rockhampton.

Family—Ca la m ite e .
Genus—V ertebrabia  (Royle), McCoy*

Vert elr aria toivarrensis> Ten. Woods.
Loc. Rosewood, near Rockhampton.

Family—P ecopteride .
Genus—A lethopteris, Sternberg.

Alethopteris australis, Morris.
Loc. Stewart’s Creek, near Rockhampton. Occurs also in the Ipswich Coal Field and 

Burrum Coal Field.

Family—Te n io p t e r id e .
Genus—T e n io pte r is , Brongniart.

T&niopteris (? Angiopteridium) Carruthersiy Ten. Woods.
Tceniopteris (? Angiopteridium) Daintreei, McCoy.

Loc. Stewart’s Creek, Rockhampton. Occurs also in the Ipswich Formation.

Genus—P hyllopteris , Saporta.
Phyllopteris Feistmanteli, Eth. fil.

Loc. Stewart’s Creek, Rockhampton. Occurs also in the Styx Coal Field.

Genus—M acroteniopteris, Schimper.
Macrot&niopteris crassinervisy Feistmantel. ?

Loc. Wycarbah, near Rockhampton.

Section—P hanerogam ia .
Class—Die OT YLE D O NE S.
Order—Cyoadacee .
Family— Z a m ie e .
Genus—P tilophyllum , Morris.

Ptilophgllum oligoneurumy Ten. Woods.
Loc. Rosewood and Wycarbah, near Rockhampton.

Order—Co n ifere .
Family—A r a u c a r ie .
Genus—A raitcarites, Sternberg.

Araucarites ? polycarpay Ten. Woods.
Loc. Stewart’s Creek, Rockhampton.

Family— Ta xo d ia o e e .
Genus—Sequoiites, Carruthers.

Sequoiites ? australis, Ten. Woods.
Loc. Rosewood, near Rockhampton.

P lante  I ncerte  Sadis.
Genus—Cycadinocarpds, Schimper. •

Cycadinocarpus ? sp. ind.
Loc. Wycarbah.
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Quite recently a discovery of coal, which must assume considerable importance 
when railway communication has beeu established, was accidentally made by a party of 
prospectors subsidised by the Government (Messrs. Petersen, Otty, and Dunn), when 
sinking a shaft in search of alluvial gold. The locality is about fifty-two miles south
west of Gladstone, and about three miles north-west of the Old Callide Station, on 
Callide Creek. A  Report * by Mr. W . H. Rands, just issued, enables me to give an 
account of this Coalfield.

The lowest beds of the Coal Measures rest unconformably on Palaeozoic rocks, 
which Mr. Rands says may be Permo-Carboniferous (? Gympie Series). They consist 
of conglomerates, sandstones, and shales, forming an escarpment of two hundred feet 
in height, and dip at 19° to 8. 27° W . These strata are overlaid by a bed of close- 
grained olivine-basalt, which dips in the same direction, but at a lower angle. The 
stratified rocks re-emerge from beneath this lava-flow, at a lower elevation, further to 
the west, but are covered on the higher ridges with patches of basalt. Regarding the 
age of the coal-bearing strata, Mr. Rands says :—

“  I  found two varieties of plant-remains in a thin bed of indurated clay in the 
gully near Shaft No. 3. One of these closely resembles the description given by Pro
fessor Ottokar Peistmantelf of Thinnfeldia odontopteroides, Morris, except that the 
pinnules appear to be divided at the base, instead of being “  connate.”  This fossil is 
found in both the Hawkesbury and in the Wianamatta Series, New South W ales ; and 
in the Upper Mesozoic Beds of Ipswich. This form is very numerous here. The other 
is a species of Tceniopteris, in which the veins are parallel, and about one-thirteenth of an 
inch apart. These remains would point to the beds belonging to the Upper Mesozoic, 
and probably they are the same age as the Ipswich Beds.”

The following remarks are taken from Mr. Rands’ description of the coal-seams:
“  Shaft ATo. 1.— The top eight feet is timbered, but I  understand that it consisted 

©fa black carbonaceous shale or clod.
Ft. in.

Timbered .............................................................................................  8 0
Coal (with a 1-inch band of clay at 6  ̂feet from the top, and a |-inch

band at 7 feet from the top ... ... ... ... ... ... 10 5
Greyish brown sandstone, thinning out to a mere streak on one

side of the shaft..................................... ... 0 8
Co a l (three feet of this vtere under water) ... 7 0
Hard carbonaceous sandstone ; thickness unknown.

“  The top ten feet of coal is of a somewhat friable character, but the bottom seven 
feet is a good strong coal. Analyses of this coal are given below, and from the analyses and 
appearance it should make a good steam coal. The beds just here are nearly horizontal.

“  Shaft No. 2.— The shaft was partially filled with water, so that I  was unable to 
descend. They are reported to have passed through in sinking—

Ft. in.
Greyish sandstone ... ... ... ... ... 8 0
Black carbonaceous shale or clod ... ... ... ... ... 5 0
Coal, not bottomed ... ... ... ... ... .............. • ... 12 0

“  The large heap of coal on the surface is a bright, clean coal. An analysis of the 
coal is given below. The coal from this shaft appeared to consist to a great extent 
of Sporangia. 1 cut a thin section for the microscope, and found it to be full of small 
circular spores, which appear brown iu the almost opaque coal. I  believe these to be 
Sporangia, but I  found great difficulty in getting the section fully transparent.

* New Discovery of Coal near tho Callide Creek, Port Curtis District. Brisbane : by Authority : 1891.
+ Geol. Pal. Relations Coal and Plant-bearing Beds of E. Australia. Mem, Gcol. Survey N. S. Wales, 

Pal. No. 3, p. 101.



358

“  No. 3 Shaft.—There were four feet of water in the bottom of the shaft, but I 
was able to descend and examine it down to that depth. The shaft passed through—

Ft. in.
Grey sandstone ...
Brown shales and clay ... ... ... ... V 30 0
Black carbonaceous shale or clod ... ... ... J
Coal (twenty-six feet of this was above the water) .........................  30 0

“ I could discover no bands in the twenty-six feet of coal visible. It is a clean coal. 
The beds dip slightly north-east.

“  Shaft No. 6 is forty feet, but it was nearly full of water. I  was informed by 
the prospectors that the coal in this shaft was twenty-four feet thick, with a thin band at 
about eleven feet from the top of the seam. The following section was given to me as
approximately correct:— Ft. in.

Sandstone and black carbonaceous shale 16 0
Coal 11 0
Band ... 0 3
Coal .............................................................    13 0

“ No coal has been seen actually cropping out at the surface.
“  The following are Approximate Analyses of the coals made for me by Mr. W . A. 

Dixon, F.I.C., F.C.S., of the Technical College, Sydney : —

—
I SnAFT
I

Top portion of the 
j seam.

No. 1.

Bottom portion of 
the seam.

Shaft No. 2. Shaft No. 3.

Moisture 8-35 8-40 915 9 95
Volat ile hydrocarbons 28-79 24-49 26-71 23-63
Fixed carbon ... 41-74 5736 61-24 54-20
Ash 2 0 -7 8 9-50 12-62 1204
Sulphur 0-34 0-25 0-28 018

1 0 0 0 0 1 0 0 -0 0 1 0 0 -0 0 1 0 0 0 0

“  Mr. Dixon adds: ‘ None of the samples yield any true coke. The ash is in each of 
them perfectly white and rather gritty. The sample from Shaft No. 1, top portion of the 
seam, is rather tender, whilst the others are strong, and have the appearance of splint 
coal, but the analysis shows that they belong rather to the class of lignite than true coal.’ 

“  The following Analysis was made by Mr. J. Cosmo Newbery, for Mr. Spiers, of 
Rockhampton. The sample was from Shaft No. 1, but I  do not know which portion of 
the seam it is from. The analysis is, like that of Mr. Dixon’s, from the bottom portion 
of the seam, but it contains less ash :—

Moisture ... 9510
Yolatile hydrocarbons 26365
Fixed carbon 59*850
Ash ... 4-275

100 000
“  The coal is non-coking, and gives a light white ash.
“  The analysis would point to the coal being a good steam coal, though the 

calorimetric power of the coal requires testing.
“  The sample from the top portion of the seam from Shaft No. 1 gave so high a per

centage of ash that I  determined to try another sample, with the result that I  obtained 
4 6 as a percentage of ash. It is very probable, therefore, that the sample sent to Mr. 
Dixon for analysis had a small impure coaly band in it.”

J.



CHAPTER XXIX.
THE TRIAS-JU RA SYSTEM— continued.

THE IPSW ICH FORMATION" (UPPER TRIAS-JURA); ITS AGE AND RELATIONS.

I n his Paper “ On the Geology of Queensland,”  read in 1872 before the Geological Society 
of London,* the late Mr. Richard Daintree insisted on the importance of the two ferns 
Olossopteris and Tceniopteris as characteristic, the former of the Palaeozoic, and the 
latter of the Mesozoic Coal Deposits. The late Rev. Julian E. Tenison Woods, in his 
“  Eossil Flora of the Coal Deposits of Australia ”  (p . l l ) ,  remarked that “  the selection of 
Tceniopteris is unfortunate, because it is not common,f and probably included distinct 
genera, according to the classification then adopted. Thinnfeldia is a much better 
typical fossil of the Mesozoic Beds, and it is never found associated with Olossopteris. I t  
is very common and prevails everywhere in Oolitic p l a n t - b e d s . O n  the ground that 
Tceniopteris was common to them all, Mr. Daintree regarded the Ipswich Coal Forma
tion as the equivalent of “  the Taeniopteris Coal Measures of Victoria and of the 
Richmond River, N .S.W .”  To Daintree Mr. Tenison W oods (J-oc. cit.) assigns “  the 
credit of co-relating the Jerusalem (Tasmanian) Beds with those of Ipswich,”  but I 
cannot find any warrant for this in Daintree’s Paper itself.

Mr. Tenison Woods, at one time,§ classed the Ipswich Coal Measures as 
Jurassic, and placed the Desert Sandstone on the same horizon. This view as to the 
position of the Desert Sandstone never was entertained by any other Geologist, 
and is obviously incorrect, when it is considered that that formation actually overlies 
unconformably the Rolling Downs Formation, which is itself newer than the Ipswich 
Formation. It was abandoned by Mr. Tenison W oods himself in his latest account of 
the Desert Sandstone || in favour of an idea not less untenable— viz., that “  it [the 
Desert Sandstone] probably belongs to the two great volcanic periods of Tertiary age.”  

Mr. W oods further placed on the same horizon as the Ipswich Beds the Clarence 
River Beds, and the Hawkesbury Sandstone of New South Wales. The Ipswich Beds 
cross the border into New South Wales, where they are known as the “  Clarence Series.” 
The latter contains, according to the late Mr Charles S. Wilkinson, Government Geologist 
of New South Wales, no Glossopteris, but Tceniopteris Daintreei, Alethopteris 
australis, and Thinnfeldia, and may be newer than the Wianamatta Beds, and of the 
same age (Jurassic) as the Victorian Coal Series of which Tceinopteris Daintreei is 
a characteristic fossil.^f Mr. Wilkinson’s observations *# may be quoted to show the 
distinction between the Hawkesbury and Wianamatta Beds.

“  The surface of the Hawkesbury formation was denuded and worn into hollows 
before the Wianamatta beds were deposited; and the latter in their lithological * * * § **

* Quart. Journ. Geol. Soc., 1872, Vol. xxviii., p. 288.
+ Several sections of Tceniopteris are very common indeed in many localities within the “ Ipswich” 

and Stewart’s Creek (Rockhampton) areas. (R .E . Junr.)
t The value of Tceniopteris, using the genus in the widest acceptance of the term, as marking the 

presence of Mesozoic Beds as against those of Permo-Carboniferous age, holds now as good as when 
Mr. Daintree wrote. In Queensland Tceniopteris has not yet been found lower than the Burrum (Styx) 
Coal Measures. (R .E . Junr.)

§ Flora, pp. 18 and 19.
II Journ. R. Soc. N. S. Wales, 1888, xxii., p. 290.
1T Notes on the Geology of New South Wales, 1882, p. 55.
** Loc. cit., p. 54.
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cha acter also show that great physical changes must have taken place, for they coil* 
sist chiefly of argillaceous shales, which are in striking contrast with the thick-bedded 
arenaceous rocks underlying them. The fine sediment which formed the "Wiannamatta 
shales evidently settled down in the quiet waters of a lake.”

Both the Hawkesbury and the Wianamatta Beds contain plants which are 
common in the Ipswich Formation and in the Clarence Beds,and both contain, in addition, 
remarkable deposits of fish remains,* of which the Ipswich and Clarence Beds have, so 
far as I  am aware, as yet furnished no equivalent.

As for the last two years the Stratigraphy and Palaeontology of the Mesozoic rocks 
of New South Wales have been closely studied by the late Mr. C. S. Wilkinson, Mr. 
(now Professor) T. W . Edgeworth David, and my Colleague, we are enabled to give the 
latest views of the Geological Survey in the following concise table f  :—

Triassie

Thickness.
Feet.

70X
1,000.

Tseniopteris beds of Talbragar River, and part of the Clarence District. 
Wianamatta Shales, with Macrotceniopteris, Thinnfeldia, &c.
Hawkesbury Sandstone, with Thinnfeldia, Palcconiseus, Platiceps 

Wilkinsoni, &c.
? Baltimore Beds. 

800. Narrabeen Shales, 
cupriferous tuffs. 

In Victoria, Mr. Reginald A.

with Thinnfeldia, and Estheria and intercalated

F. Murray, following Mr. Wilkinson, accepts J 
the Carbonaceous (? Oolitic) rocks of the Wannon, Cape Otway, Western Port, and 
South Gippslaud as the equivalent of the Clarence River Beds, and the Bacchus Marsh 
Sandstones as the equivalent of the Hawkesbury Sandstones, there being no recognised 
equivalent of the Wianamatta Beds. The “  Carbonaceous (? Oolitic) rocks ”  contain 
Zamites ( Podozamites) Barklyi, M cC oy; Zamites (Podozamites) ellipticus, M cC oy; 
Zamites longifolius, M cCoy; Tceniopteris Daintreei, M cC oy; and Alethopteris (Pecopteris) 
australis, Morris, whose nearest European ally is Pecopteris scarburgensis, Bean, MS. 
as determined by Prof. Sir F. M cCoy.§

In Tasmania “  the rocks of Mesozoic age consist mainly of variegated sandstones, 
shales, blue and white clays, often of great thickness, and extending throughout the 
midland, southern, and south-eastern districts. They frequently contain seams of coal, 
sometimes, as in the Fingal District, of great thickness and of fair quality. The beds 
of the system are distributed in distinct basins, often greatly disturbed and broken up 
by intrusive dykes of greenstone, and on this account, and because of the great sameness 
of plant-remains, there is great difficulty in attempting to break up the beds 
of the system into subdivisions. The beds probably cover the whole period from
the close of the Upper Pahcozoic Coal Measures to the beginning of the Tertiary 
Period. No marine deposits break the sequence, as in Queensland. The great Lignite 
and Leaf Bed Series (Palaeogene) with leaves of oaks, elms, laurels, beech, cinnamon, 
and other trees, generally overlie the Mesozoic members in the Launceston Tertiary 
Basin.”

The “  Upper (Mesozoic) Coal Measures” are developed at Derwent, Jerusalem, 
Fingal, Longford, Hamilton, Spring Bay, Port Cygnet Basins, &c. An “  Older Sand- * * * §

* Sec Memoirs of the Geological Survey of New South Wales, Pal., No. 4. “ The Fossil Fishes of 
the Hawkesbury Series at Gosford.” By Arthur Smith Woodward, F.Z.S., F.G.S. Sydney : by Authority: 
1890.

f  A  Correlation of the Coalfields of New South Wales. By T. W. E. David, B.A., F.G.S. Proc. 
Austr, Assoc. Adv. Sci.9 Vol. ii., 1890, p. 464.

X Geology and Physical Geography of Victoria. Melbourne: by Authority: 1887.
§ Prodromus of the Palaeontology of Victoria, Decade i., 1874, and Decade ii., 1875.
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stone Formation,”  consisting of “  reddish or yellow micaceous sandstones, sometimes 
o f great thickness, often occurs overlying the uppermost beds of the Upper Paleozoic 
mudstones, as at Tinder Box Bay, Huon Road, and Waterworks Valley, near Hobart, 
with indistinct plant-impressions and silicified trunks of conifers. These sandstones 
apparently lie conformably, and without stratigraphic break, upon the uppermost beds 
of the Upper Marine series. Their position is assigned, provisionally, at the base of 
the Mesozoic group of rocks of Tasmauia.” #

The majority of the plants characteristic of the Ipswich Formation are met with, 
according to Mr. Johnston’s lists, in the Upper Coal Measures of Tasmania, and many 
others besides. It must be pointed out that Mr. Johnston obtained from the same 
locality (Lord’s Hill, Newtown) Glossopteris (G . moribunder, Johnston) and Tceniopteris 
( T. tasmanica, Johnston) . f

I f  the Tasmanian Mesozoic Beds, as Mr. Johnston supposes, cover, without a 
break, “  the whole period from the close of the Upper Palaeozoic coal measures to the 
beginning o f, the Tertiary period,” the Ipswich Formation can only represent a small 
portion of the same time, as between the Ipswich Beds and the Tertiary, the whole 
period represented by the Rolling Downs and Desert Sandstone, and the uncon- 
formability between them, must intervene— and that was certainly of no insignificant 
duration.

In New Zealand “ The most valuable coal deposits occur in the Cretaceo-tertiary 
formation— but always beneath sucb of the marine beds of the formation as are present 
in the locality where the coal occurs. The coal-bearing beds always rest upon the 
basement rock of the district [slates and granites] marking a great unconformity and the 
closing of a long-persistent land area at the period to which they belong.” ]: It is evident 
that this Coal Field can have nothing in common, so far as its age is concerned, with the 
Ipswich Coal Field.

Older than the Cretaceo-Tertiary Coal Fields are the Buller Series, consisting 
of conglomerate and sandstones, with coal-seams, and the Amuri Series, consisting of 
green and grey incoherent sandstones, with hard concretions and large masses of 
silicified wood. “  This formation, which is confined to a few localities of limited extent, 
is very rich in fossils of the genera Belemnites and Trigonia, with a few saurian bones 
and teeth of large chimseroid fishes.” § The Buller and Amuri Series are classed by the 
Geological Survey of New Zealand as Lower Greensand.

Next in order come the Mataura, Putataka, and Flag Hill Series, classed by the 
Geological Survey as Jurassic. The Mataura series “  consists largely of estuarine beds, 
marine fossils being absent or rare. It consists of dark-coloured marls and fine-grained 
sandstones, and contains the fossil remains of a number of plants, of which eight species 
have been recognised. Amongst these are Gamptopteris, Ggcadites, and Echinostrobus, 
which connect them with the plant-beds of thejiext lower formation. Those found at 
Waikawa and Mataura Falls are especially interesting, from at least one species, 
Macrotceniopteris lata, being identical with a plant found in the Rajmalial beds of India,
which are considered to be of Liassic age.....................The Mataura series, overlying the
Putataka series, closes the old secondary sequence at Kawhia, in the Auckland District, 
and the same plants are found in the Clent Hills plant-beds, and from the natural sections, * * * §

* Systematic Account of the Geology of Tasmania, p. lit). By Robt. M. Johnston, P.L.S., &c. 
Hobart: by Authority: 1888.

t  Op. cit., p. 177.
t  Catalogue and Guide to the Geological Exhibits, New Zealand Court, Indian and Colonial Exhibition, 

p. 59. By Sir James Hector, Director of the Geological Survey. Wellington : by Authority: 188G.
§ Op. cit., p. 63.
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and also from the very characteristic forms below them, there can be no doubt that they
should be referred to the Upper Oolite period..................... The Putataka beds are of
marine origin, and contain Middle Oolite fossils.”  The Flag Hill series is marine.*

It may be conjectured that the Mataura Beds represent at least some portion of 
the Ipswich Formation, but the preponderance of marine beds in the Mesozoic Trias of 
New Zealand presents a striking contrast to Tasmania.

Of the whole Queensland Mesozoic System, between the uppermost fresh-water 
Coal Measures of the Bowen River Coal Field (Permo-Carboniferous), and the Rolling 
Downs Formation (Cretaceous), i.e., the Burrum, Stewart’s Creek (Rockhampton), and 
Ipswich Beds, my Colleague says that the organic remains are principally those of 
plants, with a strong Mesozoic facies, and oscillating in all probability between the Trias 
and Upper Oolite in age. Since he expressed the above opinion, however, my 
Colleague has, together with Professor Edgeworth David, attributed a Triassic age to 
some of the New South Wales equivalents of the Ipswich (and Burrum ?) Formations. 
As the Mesozoic Formations have been more closely studied in New South Wales, it 
will be well to extend the range of the Queensland (Burrum and Ipswich) downward 
to the base of the Trias. As, on the other hand, the Ipswich Formation appears to 
graduate upwards, without break, into the Cretaceous of the Rolling Downs, it is 
probable that the Queensland strata cover the whole of the time between the base of 
the Trias and the top of the Oolite. It thus becomes convenient to classify the 
Burrum and Ipswich Formations respectively as Lower and Upper Trias-Jura.

It is possible that in the sandstones of Murphy’s Creek and other localities on 
the slopes of the Toowoomba Range, we may have the equivalents of the Hawkesbury 
Sandstones.

The following is my Colleague’s List of the Fossils from the whole of the 
Queensland strata which are grouped together under the name of the Ipswich 
Formation:—

Kingdom—Plants.
Section—Cryptooamia.
Class—Acotyledones.
Order—Calamarie.®.
Family—Equisetace-iE.
Genus—Eqtjisetum.

Equisetum  rotiferum , Ten. Woods.
„ 1 latum, Ten. Woods.

Family—Sciiizoneureai.
Genus—Phyllotheca. 

P h ylloth eca  carnosa, Ten. Woods.
„ sp. irul., PI. 42, fig. 1. 
Family—Calamitk.®.
Genus—Vertebraria. 

Vertebraria equiseti, Ten. Woods.
„  towarrensis, Ten. Woods.
Order—Filices.
Family—Spiienopterid.e . 
Genus—Sphenopte bis. 

Sphenopteris B aileyana, Ten. Woods.
Genus—Tbichomanites. 

Trichom anites laxum, Ten. Woods. ?
„ spinifolia, Ten. Woods.
„ elongata, Carr.

Family—Neuroptebidje.
Genus—Thinkfeldia.

Thinnfeldia odontopteroides, Morris.
„ „  var. fa lca ta , Ten.

Woods.
media, Ten. Woods.

Family—Pecopteridaj.
Genus—A iethoptebis.

A leth op teris australis, Morris.
„  Lindleyana, Feist.

Family—Gleicheniace^.
Genus—G leichenia.

Gleichenia lineata, Ten. Woods.
Family—Taskiopteriixe.
Genus—T ^ niopteris.

T an iopteris (? Angiopteridium ) D a in treei, Ten. 
Woods.

T a n iop teris (7 A n giop terid iu m ), Cam

Genus—Anoioptebidium.
A ngiopteridium , sp. ind.

Genus—Phyllopteris.
P h yllop teris  Feistm anteli, Etli. fil.

* Op. cit., pp. 65-68.
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Genus—Macbot®niopteris. 
Macrotctniopteris ivianamattce, Feist.

„  crassinervis, Feist.
„  sp. ind.

Genus—Sa genoptebis.
Sagenopteris rhoifolia, Presl.

„  ? cuneala, Carr.
Family—Diotyoptebid®.
Genus —Phleboptebis.

Pklebopteris alethopteroides, Eth. fil.
Section—Phanerogamia.
Class—Dicotyledones.
Order—Cycadace®.
Family—Z amie®.
Genus—Podozamites.

Fodozamites lanceolatus, Lindley and Hutton. ? 
„  sp. ind.
Genus—Otozamites.

Olozamites Mandeslohi, Kurr,
Genus—Pterophyllum.

Pierophyllum abnorme, Eth. fil.
„  sp. ind., PI. 16, fig. 3.

Genus—Ptilophyllum.
Ptilophyllum oligoneurum, Ten. Woods.

Order—Conifer®.
Family—Araucari®.
Genus—Araucarites.

Araucarites ? poly car pa, Ten. Woods.
F amily—Taxodia ce®.
Genus—Sequoites.

Fequoites ? australis, Ten. Woods.

F amily—TAXACE®.
Genus—Taxitks.

Taxites medius, Ten. Woods.

Genus —B rachyphyllum. 
Brachgphgllum crassum, Ten. Woods.

Genus—Cunninghamites. 
Cunninghamites australis, Ten. Woods.

Plant® Inceet® Sedis.
Genus—Cardiocarpum. 

Cardiocarpum ? australe, Carr.

Kingdom—Animalia.
Sub-Kingdom—Aethbopoda.
Class—Crustacea.
Order—Phyllopoda.
Family—Limnadid®.
Genus—E stheeia.

Estheria mangaliensis, Jones.

Class— I n s e c t A .

Order—Coleoptera.
Genus—Mesostigmodeea. 

MesostigmOdera typica, Eth. fil. and Olliff.

Sub-Kingdom—Mollusc A.
Section—Mollusca veba.
Class— Pelecypoda,
Order—Unionaoe®.
Family—U nionid®.
Genus—Unio.

Unio ipsviciensis, Eth. fil.
Unio eyrensis, Tate.

In the above list we have five species of plants— viz.: Trichomanides laxum, 
Thinnfeldia media, Tceniopteris Daintreei, Phyllopieris Feistmanteli, and Alethopteris 
australis, common to the Burrum beds.

Although, so far as we know, there is no evidence of a break between the 
Ipswich and Bolling Downs Formation, but, on the contrary, everything points to an 
uninterrupted succession, the whole of the above copious flora is unrepresented in the 
Bolling Downs Formation. This circumstance, however, may mean nothing more than a 
change from terrestrial or lacustrine to marine conditions. Two species (but not the 
same) of Unio occur both in the Ipswich and Bolling Downs Formations.

Again, in spite of the moderately large list of plants and marine organisms 
furnished by the Desert Saudstone (Upper Cretaceous), the latter has not a single 
species, or even genus, in common with the Ipswich Formation..

J



THE ORGANIC REM AIN S OF THE IP S W IC H  FO RM ATIO N
(UPPER TRIAS-JURA),

W ith  D escriptions of the Species.

Kingdom—PLANTS.

Section—CRYPTOGAMIA.

C l a s s — A c o t y l e d o n e s .

Order—CALAMARIEiE.
Family— EQUISETACEJ5.

Genus— EQ UISETUM, Linnaeus, 1778.
(Gen. Plantarum, 551.)

Equisetum rotiferum, Ten. Woods.

Equisctum rotiferum, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1882, vii., Pt. 3, p. 344.
,, ,, Ten. Woods, loc. cit., 1883, viii., Pt. 1 , p, 6 6 , t. 6 , f. 5 and 6 .

Sp. Char. “  Stem cylindrical, closely and faintly grooved, joints approximate 
below, distant above, leaves carinate, conate into a sheath, the teeth of which are short, 
flat, round, of equal width throughout, adpressed to the stem. The diaphragmata of 
the joints and leaf-scars of the branches are very distinct, round, with radiate laminae 
varying from eighteen to thirty, and a central orifice. Fructification unknown.”

Obs. The general appearance of the fragmentary remains of this plant is thus 
given by the Rev. J. E. T. Woods. “  There are certain disk-like forms of rather an 
ornamental character. They are shaped like toothed wheels, with a small central 
perforation, and a radiate ring of pear-shaped perforations near the edge.”  The present 
plant appears to be related to Equisetum rajmahalensis* the diaphragm in the two 
species being similar.

In PI. 16, fig. 9, a phragma of an equisetaceous plant is figured. Although twice 
the natural size, it will be seen that this is far larger than the specimen figured by the 
Rev. J. E. T. Woods. Until we know more of the fragmentary remains of these 
Mesozoic plants it would be rash to determine such a specimen. From the same locality 
as the last plant referred to, a portion of a stem has been obtained. It is an internode 
of rather more than one inch in length and about seven-sixteenths of an inch broad, and 
the surface microscopically striate parallel to the longer axis. One o f the ends is 
terminated by a weil-marked point of articulation.

Loc. W alloon Mine, Ipswich. Grey fireclays above first coal-seam {The late 
Bev. J. E. T. Woods; Macleay Museum, University of Sydney). Stewart’ s Creek, 
near Rockhampton {The late James Smith).

CHAPTER X X X .

*  Mem. Geol. Survey of India; Paleontologia Indica; Fossil Flora of the Gondwana System. Oldham
and Feistmantel, Vol. i., PI. 11, f. 3.
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E quisetum ? latum, Ten. Woods.
Equisetum t latum,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 87, t. 2, f. 1.

Sp. Char. “  Broad stems two or three inches wide, with numerous small close
ribs.”

Obs. There are, according to the describer, about twenty ribs* to au inch. It 
is compared to Equisetum Mougeotti, Brong., a Trias fossil of the Yosges. The Mining 
and Geological Museum, Sydney, contains examples of an Equisetum, believed to bo 
this species, eight inches in length and two and a half in width, and bearing about the 
same number of delicate ribs to the inch as mentioned by Mr. W oods. The mean o f a 
number of computations is twenty-three.

Loc. Esk Yalley, forty-six miles west-north-west of Ipswich ( W. Souttar; Mining 
and Geol. Museum, Sydney); Rosewood, near Rockhampton ( The late Rev. J. E . T. 
Woods ;  Macleay Museum, University o f Sydney).

Family— S C H IZ O N EU REiE .

Genus— P H Y L L O T H E C A , Brongniart, 1828.
(Prod. Hiat. Veg. Foss., p. 151.)

Obs. Phyllotheca has been described as a Queensland genus by the late Rev. 
J. E. T. W oods, hut his remarks are somewhat contradictory as to its occurrence. In the 
early part (p. 18) o f his Memoir “  On the Fossil Flora of the Coal Deposits of Australia” f  
he quotes Phyllotheca eoncinna as found in the Ipswich Beds, but later (p. 39), when this 
species is described, its range is confined to the Hawkesbury Sandstone of New South 
Wales.

Again he says, “  For my own part, after a careful search, I  have never found any 
true or characteristic Phyllotheca in the Ipswich Coal Beds.”  Then why describe the 
following species immediately after, as he does, without a note of interrogation after 
the genus. Phyllotheca was identified by the Rev. Author from the Cooktown Coal 
Beds* (Permo-Carboniferous), but this was abandoned in his larger Memoir.

Phyllotheca cabnosa, Ten. Woods.
Phyllotheca carnosa, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 75, t. 9, f. 2 .

Obs. This species was named from a faint impression, imperfect, but showing 
a “  close succession of verticillate leaves, which radiate very slightly from the stem. 
They are close, obtuse, about half a millimetre wide, and five long. They form five cup
shaped divisions on a stem thirty-five millimetres long and ten wide.”  It is considered 
by Mr. Woods to be an ally of P . robusta o f the Indian Lias. The specimens at present 
in the Macleay Museum are quite unworthy of a name.

Loc. W alloon Mine, Ipswich ( The late Rev. J. E. T. Woods ;  Macleay Museum, 
University of Sydney).

Phyllotheca, sp. ind., PI. 42, fig. 1.

Obs. A  few small whorls of lanceolate leaves have presented themselves from 
Bundanba. There are fourteen in a circlet, the largest measuring eight millimetres, 
and the opening left by the decay o f the stem measuring two millimetres. The leaves 
are short and lanceolate, and their bases appear to be sessile or decurrent, on the

* Proc. Linn. Soc. N. S. Wales, 1882, vii. p. 95.
f  Author’s separate copy.
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internode. The arrangement is similar to McCoy’s figure of JPhyllotkeca ramosa,* but 
there is even a greater resemblance to Feistmantel’s illustration of P . robusta f  from the 
Lower Gondwanas.

Loc. Borehole Colliery, Bundanba, near Ipswich (R . C. Ringrose) .

Family— CALAM ITEiE.

Genus— V E R T E B R A R IA  ([Boyle), McCoy, 1847.
(Ann. and Mag. Nat. Hist, 1847, xx., p. 145.)

V ertebraria equiseti, Ten. Woods.
Vertebraria equiseti, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 80, t. 1, f. 3.

Sp. Char. Boots found in broad, finely striated masses, three or four inches 
long, with occasional transverse divisions half an inch or so across. {Ten. Woods.)

Obs. Mr. W oods states that three different kinds of roots can be distinguished. 
“  A  broad striated stem, half an inch in diameter, with transverse divisions at 

irregular intervals.”
“  A narrow cylindrical stem with parallel striations, and no diaphragmata.”
“  Stems with a central longitudinal division and irregular transverse diaphrag

mata, which occasionally correspond at each side of the longitudinal line and occasionally 
do not.”

These bodies are believed to be the rhizomes of Equisetum rotiferum.
Loc. The Author says, “  I  shall distinguish the Vertebraria common in the blue 

clay at the W alloon Mines as V. equiseti.”  Further on he adds, “  Found in grey clay 
below the coal in the Tivoli Mine.”  The latter locality is confirmed by my Colleague.}!

V ertebraria towarrensis, Ten. Woods.
Vertebraria Towarrensis, Ten. Woods, Proc. Linn. Soc. N.S. Wales, 1883, viii., Pt. 1, p. 81, t. 1, f. 1, 2 ,

and 4.
Sp. Char. Broad stems with deep or regular longitudinal grooves, but with 

slight transverse divisions, which are irregular, at long distances apart, or absent. 
{Ten. Woods.)

Obs. The parallel lines are described as regular in some specimens, in others 
they curve, twist, and fold over one another. There is a general resemblance between 
these fossils and Vertebraria, but they are very dubious-looking plant-remains.

Loc. Bosewood, twenty four miles west of Bockhampton ( The late Bev. J. E. T. 
Woods ; Macleay Museum, University of Sydney).

Order—FILICES.
Family—SPHEN OPTEBIDiE.

Genus— SPH E N O PTE R 1S, Brongniart, 1828.
(Prod. Hist. Veg. Foss., p. 50.)

Sphenopteris B aileyana, Ten. Woods.
Sphenopteris (Hymenophyllum) Baileyana, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. i.,

p. 93, t. 4, f. 2.
Sp. Char. Frond bi-pinnatifid, membranaceous ; rachis winged; pinnules alter

nate almost simple, broad at the base, becoming regularly narrower at each lobe, so as
* Ann. and Mag. Nat. Hist., 1847, xx., t. 11, f. 2 .
f  Pal. Indica (Gondvvana Flora), 1879, Ser. xii., No. 1 , t. 14a, bis., f. 1, la, and 2. ]
X Handbook Queensland Geol., p. 63.
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to form an almost conical leaflet, emerging at an open angle and curving upward, the 
lower shorter, the upper longer and spreading; lobes linear, narrow, rounded, very 
slightly segmented, much longer in the upper pinnules, the terminal lobe produced; 
costa conspicuous, reaching the apex ; veins very fine, emerging at an acute angle, 
bifurcating immediately, sending a venule to the end of each lobe. ( Ten. Woods.)

Ohs. This fern is said to be comparable with the genus Hymenophyllum, but 
the figure is so frightfully obscure that it becomes difficult to make anything of it.

Loc. Rosewood, near Ipswich ( The late Rev. J. E. T. Woods ; Macleay 
Museum, University of Sydney).

Genus— TRICH O M A H ITES, Goeppert, 1836.
(Syst. Fil. Foss., p. 174.)

Tbichomanites laxum, Ten. Woods, ? PI. 18, fig. 9.
Trichomanides laxum, Ten. Woods, Proc. R.. Soc. N. S. Wales, 1883, viii., Pt. 1 , p. 95, t. 10, f. 2.

Loc. Rosewood, near Ipswich (The late Rev. J. E. Tenison Woods ; Macleay 
Museum, University of Sydney).

Occurs also in the Burrum Coal Field, under which head a description will 
be found.

Tbichomanites spinifolia, Ten. Woods, PI. 18, fig. 8.
Trichomanides spinifolia, Ten. Woods, ProC. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 95, t. 3, f. 7.

Sp. Char. Frond somewhat stiff, spreading, dichotomously divided, bi-pinnate, 
pinnae opposite, or nearly so, long, linear, and, together with the rachis, membranaceously 
w inged; pinnules nearly opposite or alternate, very short and quite acute, the apical 
one long and linear, veins thick, simple, free. (Ten. Woods.)

Ohs. This fern is distinguished by its rigid aspect, numerous close pinnae, and 
short and acute pinnules, except the terminal one, which is disproportionately linear. 
(Ten. Woods.)

The specimens before me, of which PI. 18, fig. 8, may be taken as a good 
example, are larger and stronger, and the pinnules more spine-like, blunt, and rigid. 
They appear to form a link between this species and T. elongata, Carr., sp. 
Again, there is a resemblance between the present plants and Hymenophyllites dubia, 
Curran.*

Loc. Rosewood, near Ipswich ( th e  late Rev. J. E : T. W oods; Macleay 
Museum, University of Sydney) ; Redbank, near Mount Esk, Brisbane River, north 
o f Laidley (W . Souttar)— Hard, altered, brittle shale.

Tbichomanites elongata, Carruthers, sp.
Spkenopteris elongata, Carruthers, Quart. Journ. Geol. Soc., 1872, xxviii., p. 355, t. 27, f. 1.

,, „  Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 92.
,, ,, Feistmantel, Palaeontographica, 1878, Suppl., Bd. iii., Lief 3, Heft 3, p. 10S.

Sp. Char. Frond dichotomously divided, each division irregularly pinnate; 
pinnae simple, bifurcate, or irregularly pinnate; segments narrow, linear, slightly 
tapering upwards to the rather blunt apex; the single midrib sending out simple 
branches, which run along the middle of each segment. (Carruthers.)

Ohs. This species is said by Mr. Carruthers to be an abundant fern, but the 
Rev. J. E. T. W oods casts some doubt on this statement. The fern seems to accord 
much more with Trichomanites than it does with Sphenopteris.

* Proc. Linn. Soc. N. S. Wales, 1884, ix., Pt. 2 , p. 253, t. 9, f. 1 and 2 .
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T. elongata would appear to be a less rigid and more laxly growing fern 
than T. spinifolia, Woods. The spiniform pinnules are also absent, but specimens 
conform much more to W oods’ description of the terminal pinnules of his species. 
A  stouter and more rigid-loolcing variety has been collected by Mr. G. Sweet, at 
Thomas’s Mine. The midrib is also less distinct and the pinnules are striate.

hoc. Tivoli Coal Mine, Ipswich ( The late R. Daintreej  ; the same and Thomas’ s 
Aberdare Coal Mine, Ipswich {The late Rev. J. E. T. Woods— Macleay Museum, 
University of Sydney; G. Sweet— Colin. Sweet, Melbourne).

Family— NEUROPTERIDJE.

Genus— T H IN N F E L D IA , Ettingshausen, 1852.
(Abhandl. K. K. Geol. Reichsanstalt, i., Abth. 3, No. 3, p. 2.)

Thinnfeldia odontopteboides, Morris, sp., PI. 17, f. 1, and ? PI. 17, f. 7.
Pccopteris odontopteroides, Morris, Strzelecki’s Phys. Descrip. N. S. Wales, &p., 1845, p. 249, t. 6 , f. 2-4. 
'Gleichenites odontopteroidcs, McCoy, Ann. and Mag. Nat. Hist., 1847, xx., p. 147.
? Cycadopteris odontopteroidcs, Schimper, TraitdPal. V 6g., 1869, i., p. 488.
Alethoptens ? odontopteroides, Schimper, Ibid., p. 569.
Pecopteris odontopteroides, Carruthers, Quart. Journ. Geol. Soc., 1872, xxviii., p. 355, t. 27, f. 2 and 3. 
Odontopteris odontopteroides, Crdpin. Bull. Acad. R. Belgique, 1875, xxxix., p. 258, f. 1-5.
Thinnfeldia odontopteroides, Feistmantel, Pal. Indica (Gondwana Flora), 1879, i., Pt. 4, p. 201; ?Ibid,, 1881,

iii., fas. 3, p. 85, t. 23a. f. 7-9.
,, ,, Feistmantel, Palaeontographica, 1878, Suppl. Bd. iii., Lief 3, Heft 3, pp. 89 and

105, t. 13, f. 5, t. 14, f. 5, t. 15, f. 3, t. 16, f. 1; Ibid., 1879, Heft 4, p. 165, t. 9
(27), 11 (29).

„  ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 103.
,, ,, Curran, Ibid., 1884, ix., Pt. 2 , p. 252, t. 9, f. 4.

Ohs. A  full description of this characteristic Australian fern will be found in 
the late Rev. J. E. Tenison W oods’ Memoir, translated from Feistmantel, with an 
abridgment of the latter’ s remarks. The species passes through endless varieties, some 
of which will no doubt in the future be better for names. This will account for the 
evident discrepancy which exists between the single figures of various A uthors; 
but when a series of specimens are assembled from a given locality, at which the fern 
is found in abundance, it is at once seen how these diversified forms all graduate one 
into the other. #

It was doubtless a very large fern, and some idea of this can be gathered from 
Pis. 9 (27) and 11 (29) of Ur. Feistmantel’s Memoir, and before me is an example of no 
mean size, from Bundanba, measuring ten inches in length. From Ipswich we have 
examples with the pinnules resembling Feistmantel’ s PI. 9 (27), fig. 1, but of rather 
smaller growth. From Mount Esk is a good terminal pinnule allied to the right hand 
of the two figures given on the same Author’s PI. 10 (28). A t Kilcoy Range occurs a 
form with the square step-like pinnules resembling Mr. Carruthers’ figure ; and, lastly, 
from Petrie’s Quarry, Brisbane, we have a specimen bearing a strong resemblance to 
Morris’s original figure in Strzelecki’s work (t 6, f. 4).

In  Queensland, Thinnfeldia would appear to occupy a relatively higher position 
than it does in New South Wales. I  am not aware of its occurrence below the Hawkes- 
bury Series in the latter Province, but in Queensland it seems to be characteristic of one 
or more higher horizons.

The nearest allies are, according to Dr. Feistmantel, T. suhtrigona, Feist., in 
the Mesozoic rocks of India, and T. crassinervis, Geinitz, in similar rocks of the Argentine 
Republic.
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In PI. 17, fig. 7, is a fern, the right-hand pinnules of which agree with those of 
T. odontopteroides, whilst those on the left agree better with those of T. media, Ten. 
"Woods, or even the var.falcata, and seems to represent a transition form between the 
two species (?).

In his Memoir on the Australian Coal Plora, Mr. Tenison W oods mentioned, 
amongst the fossils of the Ipswich Basin, Thinnfeldia australis, but he does not describe 
such a species.

Loc. New Chum, Bundanba, Ipswich Basin, 170 ft. below New Chum Upper Seam, 
PI. 17, f. 1 {R . C. Ringrose) ; Redbank, near Mount Esk, Brisbane River, north of 
Laidley ( W. Souttar); Kilcoy Range, above Cressbrook {W . Souttar) ;  Tivoli Mine, 
Ipswich {G . Sweet— Colin. Sweet, Melbourne).

In addition to these localities, the Macleay Museum contains specimens collected 
by the late Rev. J. E. T. W oods, and not mentioned in his Paper, from— Aberdare 
Mine, Ipswich; Rosewood Scrub, near .Ipswich; and Pine Mountain, Moreton 
District.

T hinnfeldia odontopteeoides, var. falcata, Ten. Woods.

Thinnfeldia odontopteroides, var. falcata, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1S83, viii., Pt. 1  
p. 107, t. 8 , f. 1 .

Ohs. Proposed as a variety for that form of T. odontopteroides in which the 
habit was stouter, and probably not so large in growth. The rachis is always grooved 
and more slender, and in some specimens the terminal pinnules form a long lanceolate 
pair.

The ferns from Petrie’s Quarry, in my Colleague’s Collection, and identified by 
Mr. R. Kidston as this variety, to some extent resemble it, but the pinnules are hardly 
decurrent or falcate enough. Mr. Woods, however, says that they become long and 
falcate as they ascend the rachis, and this is so far borne out by our specimens, in that 
the upper pinnules are much longer and lanceolate than the lower, the latter retaining 
more of their normal wedge-deltoid outline.

Closely allied to this variety, in all probability, is that denominated var. lancifolia 
by Morris,* and which would appear to have been refigured by Eeistmantel f  without 
remark, from another specimen. Now the plants from Petrie’s Quarry have the 
upper pinnules shaped like those of var. lancifolia, but with the lower ones as above 
described, and taking upon themselves the more exact outline of T. odontopteroides. 
One or two are even slightly falcate.

Loc. Rosewood, near Ipswich {The late Rev. J. JE. T. Woods— Macleay Museum, 
University of Sydney) ; Petrie’s Quarry, near Brisbane (R . C. Ringrose).

T hinnfeldia media,. Ten. W oods ?

PI. 17, fig. 2, PI. 18, fig. 10 (compare PI. 17, f. 7).

Ohs. Eor description of the species, see under “  Burrum Beds.”
Loc. Rosewood, near Ipswich {Rev. J. E. T. Woods— Macleay Museum, 

University of Sydney) ; Colinton, Upper Brisbane River, PI. 18, fig. 10 {S on . A. C. 
Gregory) ; Tivoli Coal Mine {G . Sweet— Colin. Sweet, Melbourne). Occurs also in the 
Burrum Beds.

z

*Phys. Descrip. N. S. Wales, &c., 1845, p.xvi., t. 6 , f. 4. 
f  Palaeontographica, Suppl. Bd. iii., 1878 , Lief. 3, Heft 3 ,1 .15, f. 4.
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Genus— A  L E  T H O P  TUB IS, Sternberg, 1826.
(Flora der Yorwelt, Heft 4, p. xxi.)

Alethopteris australis, Morris, sp., PI. 16, fig. 1.

Obs. For description of the species, see “  Burrum Beds.”
Loc. New Chum, Bundanba, Ipswich Basin, fifty feet above the second seam 

(R . Archibald) ;  Gray’s Seam, Ipswich (R . Archibald) ;  Kilcoy Range, above Creswick * 
( W '. Souttar) ; Colinton, Upper Brisbane River, Pi. 16, fig. 1 (Son. A . C. Gregory) ; 
six miles north of Esk, forty-six miles west-north-west of Ipswich (W . Souttar— 
Mining and Geol. Museum, Sydney); Rosewood, near Ipsw ich; Peak Mountain, 
Moreton District; and Fassifern (The late Rev. J. JE. Tenison Woods— Macleay 
Museum, University of Sydney); Stewart’ s Creek, Stanwell (The late James 
Smith).

The plant bed at the last locality consists of a decomposed earthy ironstone, 
chiefly composed of Teeniopteris and the pinnules of a Pecopteroid fern. Several of 
these have the precise venation of Alethopteris australis, and I  think we must accept 
this as an additional locality for this species. Alethopteris australis occurs also in the 
Burrum Coal Measures.

Alethopteris Bindley an a (Royle) Feistmantel, PI. 17, figs. 3 and 4.
Alethopteris Lindleyana Feistmantel, Palaeontographica, Suppl. Bd. iii., 1878, Lief 3, Heft 3, 1 .18, f. 10.

„  Lindleyana, Feistmantel, Pal. Indica (Gondwana Flora), 1881, iii., Pt. 3, p. 80, t. 18a, f. 2 and
2a, t, 19a, f. 3 and 4, t. 23a, f. 11, t. 39a, f. 10 and 11.

Obs. The small specimen figured (PI. 17, figs. 3 and 4) is believed both by Mr. 
Kidston and myself to be identical with Feistmantel’s representation of Alethopteris 
Lindleyana, R oy le ; at any rate it is indistinguishable from his earlier figure. Further
more, there is a considerable general resemblance to Tenison W oods’ representation of 
Merianopteris major, Feistmantel, but in the specimens before me the basal secondary 
veins do not diverge from the primary vein or midrib in any way different from that 
usually met with in Alethopteris, and certainly not possessing the outward sweep charac
teristic of Merianopteris. It naturally follows that in many Alethopteroid ferns there 
must be a greater or less resemblance to the vein-arrangement of Merianopteris. The 
resemblance will much depend on the degree to which the pinnules are incised, or cut up. 
In  some cases, and even in the same specimens, the pinnules may be- divided almost to 
the pinna rachis, leaving only so much of their surface confluent as to constitute one 
o f the generic characters. This is apparent in the above figure. When, however, the 
division between the pinnules is only marginal, or but partial, some of the basal veinlets 
o f contiguous lobes appear in apposition, and in such cases the fern is likely to be 
mistaken for a Merianopteris. Such an appearance is, in reality, widely different from the 
structure represented in Feistmantel’s figures of M. major f  where the two lower 
veinlets on each side a pinnule are arched outwards, and in an otherwise clear space 
devoid o f veins, the latter being crowded together towards the apices..

Toe. Redbank, near Mount Esk, Brisbane River, north o f Laidley 
(W . Souttar).

* Determined by Mr. R. Kidston.
t  Pal, Indica (Gondwana Flora), 1881, iii., Pt. 3, t. 19a, f. 9-11.



Family— GLEICHEN IACEiE.

Genus— G L E IC H E N IA , Smith, 1791.
(Mem. Acad. Turin, v., p. 418.

Gleiciienia lineata, Ten. Woods.
Glcichenia lineata, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii.,Pt. 1, p. 130, t. 3, f. 6, t. 8 , £. 2.

Sp. Char. Frond small, coriaceous, with a strong thick rachis, dichotomously 
divided, pinnate, hi-pinnate. Pinnules entire, linear, attached by almost the whole of 
the base, but slightly contracted at the lower portion, somewhat distant, not decurrent. 
Upper edge convex ; lower slightly concave, but in a few pinnules divided into deep 
rounded lobes, apex acute, emerging from the rachis at an angle of about 35°, veins not 
prominent, cost* not forking, and quite persistent to the apex, not very visible in any 
of the specimens, but apparently grouped and numerous, emerging at an acute angle, 
and bifurcating; there appear to be two venules emerging at the very base of the 
pinnule. Kachis conspicuously marked with a single deep, dark, median groove. {Ten. 
Woods.)

Ohs. Thie is said to be closely allied to the recent Gleichenia flabellata,
E. Brown, common to the east coast of Australia. The Author thinks that perhaps 
the deep rounded lobes may be a monstrosity. I  have not met with the species in my 
Colleague’s gatherings.

Loc. Eosewood, near Ipswich {The lateBev. J. E . T. Woods— Macleay Museum, 
University of Sydney).

Family— T2ENIOPTEEIDJE.

Genus— TJEN IOPTERIS, Brongniart, 1828.*
(Prod. Hist. V6g. Foss., p. 61.)

T-Eniopteris (? A ngiopteridiuh) Daintreei, McCoy.
Tccniopteris Daintreei, McCoy, Trans. 11. Soc. Viet., 1860, v., pp. 196 and 215.

,, McCoy, Geol. Survey Viet., Dec. ii., 1875, p. 15, t. 14, f. 1 and 2.
,, Feistmantel, Palaeontographica, 1878, Suppl. Bd. iii., Lief. 3, Heft 3, p. 110, t. 14,

f. 2  and 3; Ilid. 1879, Heft. 4, p. 169, t. 12, f. 5.
„  Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 117.

Sp. Char. Frond very long, narrow, strap-shaped, elongately lingual, petiolate, 
straight, slightly curved, or rather flexuous, parallel-sided, or the margins undulating, or 
gently sinuous in places, with an average width of five-sixteenths of an inch. Apex 
rounded, acute, or emarginate. Petiole strong, striated, and naked. Midrib, or costa, 
thick, striated longitudinally, retaining its size throughout the length of the frond; 
veins distant or close, simple, or bifurcate, generally at right angles to the midrib, but at 
times slightly oblique, without curve, dichotomisation taking place near the midrib, or at 
a variable distance between it and the margin.

Ohs. I  have been, for some time past, accumulating material, with the view of 
assisting in the identification of some fragmentary Taeniopterid remains from Queens* 
land. T. Daintreei was first recognised as a Northern form by Dr. O. Feistmantel, from 
the Talgai Diggings. I  have been favoured from time to time with a Tceniopteris from 
Stewart’s Creek, near Stanwell, where the matrix is almost wholly composed of 
fragments, by my Colleague; from the Peak Mountain, Moreton District, by 
the late Eev. J. E. T. "Woods; and from Starfield, near M ount Morgan, by 
Mr. .A. J. Yogan. In New South Wales, T. Daintreei was first recognised in the
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* Restricted, Schimper, TraiteJPal. V 6 g ., 1869, i., p. 600.
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Clarence Series of Grafton by Mr. E. F. Pittman,* and we now possess a very excellent 
series of Tceniopteris from the Mesozoic Beds of the Talbragar River District.f More 
recently the late Mr. C. S. Wilkinson collected a series of specimens at Mylne’ s Gap, 
about twenty-five miles north-west of Grafton. The identity of the Talbragar River 
specimens with the typical T. Daintreei in the National Museum, Melbourne, has been 
obligingly confirmed by Prof. McCoy, to whom specimens were sent.

The determination of the united Queensland and Clarence River examples has 
given me a great deal of trouble, from their fragmentary condition, and variability of 
characters. Notwithstanding the opinion of Prof. McCoy, to whom specimens were 
also sent, that these “  are specifically distinct from T. Daintreei,”  I  have provisionally 
united these leaves with that species for the following reasons— (d) similarity in the 
growth and form of the frond ; ( b) identity in the nature of the venation in all but one 
point; and (c) absence of other negative characters.

The frond of T. Daintreei attained some size, one specimen from the Talbragar 
River measuring seven inches in length (and then not perfect) by eight-sixteenths of an 
inch wide. Prof. McCoy states that he had never seen a specimen of this fern 
more than about four lines wide, but, as individual fronds reached as much as four 
inches long, it must “  have been of a singularly narrow, long, linear shape.”  It most 
resembles the English Oolitic T. vittata, Phill., but is smaller, very much narrower, 
and thicker than the latter. A ll seen by me are separate and detached leaves, no 
trace of a pinnate arrangement having presented itself, but the general resemblance 
to those species possessing this character, and for which Schimper proposed the 
genus Angiopteridimiy is so strong, that one is insensibly led to refer the present 
species to it.

The petiole was long and strong, the frond insensibly expanding in width 
upwards from it, describing either a straight, curved, or flexuose course. In the 
majority of instances the margin is entire, and the frond in consequence parallel-sided, 
but examples are before me in which the edges are irregularly emarginate, producing 
at times almost fantastic outlines. In specimens from the Talbragar River the apices 
are either rounded or acute, generally the form er; but in Queensland examples the 
rounded apices are sometimes emarginate centrally. These blunt' rounded apices are 
precisely similar to Oldham and Morris’ s, fig. 5,J and to that of Nathorst’s T. ( Olean- 
dridium) obtusa.§

The direction of the veins in the Talbragar examples, on passing from the midrib 
is, as described by McCoy, at right angles, but here and there a specimen is met with in 
which the veins break from the midrib at a decided angle. The bifurcation of the veins 
into venules is very variable, and does not seem to follow any general rule. It may take 
place close to the midrib, halfway between the latter and the margin of the frond, or 
near the last-named.

Whether we take the Clarence River or Queensland specimens, the form and 
proportions of the fronds are the same, and the venation and its bifurcation are of a similar 
character, but here there is great variation in the angle of divergence of the veins from 
the midrib. These discrepancies, however, are all to be seen on one and the same specimen. 
Thus : some veins are quite at right angles, as in a typical T. Daintreei from Victoria, 
and the Talbragar River examples; others, a few lines away, are inclined upwards ; * * * §

* Ann. Report Dept. Mines N. S. Wales for 1879 [1880], p. 227.
t  Ann. Report Dept. Mines N. S. Wales, for 1889 [1890], p. 287.
J Pal. Indica (Gondwana Flora), 1863, i., Pt. 1 , fasc. 5, t. 6 .
§ Flor. Skones Kolforande Bilningar, i., 1878, Haft 1, t. 8 , f. 10 and 13 (Svenges Geol. Undersokning 

$er, C., No, 27).
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and again, here and there, a little downwards. From these facts I  am inclined to 
regard such differences simply as the result of pressure or fossilisation, and, in the 
absence of other negative evidence, to look upon the whole as one variable species. On 
the other hand, if, following the valued opinion of Prof. McCoy, we regard the 
Queensland and Clarence Eiver Tceniopteris as distinct from the Talbragar and Vic* 
torian form, the former can hardly be separated from Angiopteridium spathulatum, 
McClelland,* a plant possessing fronds of similar size to ours, and a similar variability 
of venation. Indeed Dr. 0 . Feistmantel has already remarked on the similarity of 
this plant to T. Daintreei. I f  future researches should warrant a separation of these 
various fronds into two species, the only possible characters upon which such a 
division can be made are the somewhat thicker midrib, and slightly wider-apart 
venation, characters which are most strongly marked in the examples from Peak 
Mountain, Moreton District. But here, again, we are met by the Clarence Eiver fronds, 
which are intermediate between this condition and that of the Talbragar and Victorian 
forms.

W ith the above exception, the contiguity of the veins to one another in the 
Queensland examples is fairly constant, there being three veins in the space o f one 
millimetre, as a general rule. Most of the specimens are fragments, but one or two 
examples observed measure three and a-half and five inches in length. The breadth 
varies, of course, according to the part of the frond measured, but basal portions have 
been found to be as much as thirteen millimetres wide, whilst higher parts of the 
frond are five in breadth, and at the apices immediately below the tip about three 
millimetres.

The distal ends or apices of the Queensland fronds are very rare, but in two 
instances observed the terminations taper very gradually to pointed apices, but without 
being acute.

As in T. Daintreei, so here, some of the veins bifurcate, others do n o t ; when 
division takes place it is either immediately at the midrib or at about half the distance 
between it and the margin. In  some few cases bifurcation is almost marginal.

The whole o f our specimens oscillate between T. (Angiopteridium) Daintreei, 
McCoy, and T. spatJiulata, McClelland, with very strong affinity to the latter, 
and it even becomes a question if the species be not identical. Speaking o f 
these ferns, Feistmantel remarks: “  O f foreign forms the Australian Tcenopteris 
Daintreei, McCoy, can, to a certain extent, be compared with this Indian form ; but 
the veins in the former seem to be still straighter and are thicker than in our species.” f  
The latter part of this sentence exactly expresses the difference which exists between 
the Queensland fossils and McCoy’s species, as well as between the latter and 
the Indian plant. It  will not, however, surprise me if these species have to be 
united ; if not, most of the Queensland fronds will have to be referred to A. spathulatum, 
McClelland.

Loc. Talgai Diggings, Condamine Eiver (D r. O. 'Feistmantel— Mining and 
Oeol. Museum, Sydney); Stewart’ s Creek, Stanwell, near Eockhampton (R . L . 
Jack) ;  Eosewood, near Ipswich (Hon. A. C. G regory); Starfield, near Mount 
Morgan (A . J. Vogan— Mining and G-eol. Museum, Sydney) ; Peak Mountain, 
Moreton District (The late Rev. J. F. T. Woods— Macleay Museum, University o f 
Sydney).

T. Daintreei occurs also in the Styx Coal Field (Burrum Formation).

* Oldham and Morris, Pal. Indica (Gondwana Flora), 1863, i., Pt. 1, fas. 6 , p. 34, t. 6 , f. 1*7} 
Feistmantel, Ibid,, Pt. 2 , 1877, p. 96.

t  Pal. Indica (Gondwana Flora), 1879, i., Pt. 4, p. 207



Taintoptebis (? A ngioptebidium) Cabbuthebsi, Ten. Woods.

Tceniopteria Daintreei, Oarruthers, Quart. Journ. Geol. Soc., 1872 , xxviii., p. 355, t. 27, f. 6 .
,, „  Feistmantel, Palaeontographica, 1878, Suppl. Bd., iii., Lief. 3, Heft 3, t. 14, f. 4

(excl. figs. 2 and 3).
„  Carruthersi, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 117.

Sp. Char. Frond simple (?), broad-linear, costae somewhat thick, veins leaving 
it at an acute angle, then passing out at right angles to the margin, once or twice 
dichotomously divided. {Ten. Woods.)

Obs. This is a larger plant than the original T. Daintreei of McCoy, and the 
general form is different. The veins, instead of leaving the midrib direct at right 
angles, as in the case of the species named, pass from it at first obliquely, and then 
assume a similar course to the former. These points were used by the Rev. J. E. T. 
W oods for the separation of this plant from T. Daintreei, McCoy.

It is, however, but due to Prof. Sir F. McCoy to state that he appears to have 
been the first to point out * the difference between the two species, an opinion in which 
he was supported on three separate occasions by Dr. Feistmantel.f I  point this out 
because the Rev. Mr. W oods appears to have ascribed this matter to the latter observer, 
although it is of course possible that Dr. Feistmantel may have independently arrived 
at such a conclusion. The great width of the frond, and the comparatively narrow 
midrib are striking features in this species, and should, with the venation, always serve 
to distinguish it. It should be distinctly borne in mind that veins leave the midrib at 
an acute angle, and then inmediately proceed towards the margins horizontally, or at 
right angles, like those of T. J)aintreei. A t least this is Mr. W oods’ statement, but I  
would observe that in Mr. Carruthers’ figure the veins do not diverge at a right angle 
after leaving the midrib, but at one rather more acute than this, although less than 
that by which they at first issue from the midrib.

Tceoniopteris Carruthersi is remarkably like Angiopteridhm Maclellandi, Old. 
and Morris, J and seems only to possess a wider frond and thicker midrib.

The Geological Survey Collection contains a single leaflet from the Stewart’ s 
Creek Beds which partakes in part of the characters of both the species, and I  am quite at 
a loss to which to refer it. The specimen possesses the form of T. Carruthersi, and the 
more numerous and widely diverging veins of A. Macclellandi, but I  have provisionally 
referred it to the former.

In PI. 16, fig. 4, we have a large Taniopteris, at present undetermined, and 
unfortunately a single specimen. The veins have been drawn as anastomosing, but in 
reality this is not the case, they simply fork. The leaflet is too large, and the veins 
too close together for A. spathulatum, neither does it correspond with T. Carru
thersi. Mr. Kidston suggested a reference to A. Macclellandi, relying on Zeiller’ s 
figure of the plant from Tonkin,§ but this does not correspond with the original 
illustration of Oldham and Morris. The specimen must for the present remain 
unnamed.

Doc. Tivoli Coal Mine, Ipswich ( The late It. Daintree)— Redbank, near Mount 
Esk, Brisbane River, north of Laidley, PI. 16, fig. 4 (W . Souttar). See also under 
Stewart’s Creek Beds, Rockhampton. * * * §
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* Geol. Surv. Victi., Dec. ii., 1875, p. 16.
f  Pal. Indica (Gondwana Flora), 1879, i., fas. 4, p. 207 ; Journ. R. Soc. N. S. Wales for 1880 11881]., 

p. 114; Palaeontographica, loc. cit., Heft 3, p. 110.
J Pal. Indica (Gondwana Flora), 1863, Pt. 1, fas. 5, p. 33, t. 23.
§ Ann. des Mines, 1882, ii., 1. 10, f. 5.
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Genus— A N G IO P T E R ID IU M , Sehimper, 1869.
(Traits Pal. V^g., i., p. 602.)

Angiopteridium, sp. ind.
Angiopteridium ensis, Ten. Woods {non Oldham and Morris), Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, 

p. 119.
Obs. The fossil identified by the late Rev. J. E. Tenison W oods with the above 

species does not appear to accord either with the description or figure of Messrs. Oldham 
and Morris. In the first place, the Rev. Author’ s diagnosis and remarks (the first two 
paragraphs of his observations on this species), which are presumedly made on his 
Australian specimens, are, with one or two trivial alterations, copied verbatim from 
Oldham and Morris, and do not apply in the least degree to the latter.

The original specimens, now in the Macleay Museum, at the Sydney University, 
were obligingly lent to me by the late Prof. William J. Stephens.

The fronds are long and narrow, nearly three inches, and that without being 
perfect, ribbon-like, or linear-lingual, hardly tapering, and parallel-sided. The midrib 
is wide and flattened. The veins are very distinct, wide apart, very oblique to the mid
rib, and very little curved, being almost straight. They bifurcate at about one-third 
from the midrib. The veins do not fork particularly near the margin, and the latter is 
not in any way serrated; the former, measured along the margin, are about one millimetre 
apart.

The outline of the frond is much more that of Angiopteridium spathulatum, but the 
venation is wholly different. I  have not succeeded in identifying this fern with the 
limited bibliography at my command, but in the event of its being undescribed I  propose 
to name it A. Tenison- Woodsi.

Loc. Rosewood, near Ipswich {The late Rev. J. E . T. Woods— Macleay Museum, 
University of Sydney).

Genus— P H Y L L O P T E R IS , Saporta, 1873.
(Pal. Fran^, Plantes Jurassiques, i., p. 448.)

Phyllopteris Feistmanteli, sp. nov.
Sp. Char. Frond, or leaflet, oval, or broadly lanceolate, slightly petiolate; mid

rib very distinct, evanescing towards the apex o f the leaflet, but tapering very slowly ; 
veins springing outwards from the midrib at a very acute angle, then gracefully 
curving outwards to the margin, fine, once or twice furcate.

Obs. The form of the leaflet appears to be constant and characteristic, those 
from Queensland and South Australia agreeing closely. The veins bifurcate first near 
the midrib, and either proceed in this form to the margin, or again divide at about half 
the distance between the latter and the midrib. Near the apex the midrib evanesces 
into a few distributed veins. Phyllopteris Eeistmanteli is very distinct from Saporta’ s 
type, P . plumula,# both in the form of the leaflet, and from the many times dichoto
mising veins of the latter.

The species is named in honour o f the late Dr. Ottokar Feistmantel, formerly 
Palaeontologist to the Geological Survey of India.

A t first sight, and when superficially examined, the frond might be taken for 
a Glossopteris ; in fact, I  had them sent to me by Collectors from Queensland as such. 
The venation of Glossopteris is of the well-known reticulate type, that of Phyllopteris 
is simply furcate; the one being a member of the family Dictyotaeniopteridae, the 
other of the Taeniopteridae. *

* Pal. Fran9., Plantes Jurassiques, 1873, 1., p. 450, t, 63, £. 6 .
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The genus Phyllopteris is an old one o f Brongniart’s resuscitated by Count 
Saporta * for a plant from the Ammonites angulatus zone of the Infra-Lias of the 
Moselle, France. The portions of fronds from the localities below so thoroughly corres
pond with the structure of Phyllopteris, as described by Saporta, that I  have adopted 
it in the sense of the latter.

The relation of Phyllopteris to other Tseniopterids is a very close one, especially 
those with obliquely curved veins, such as Angiopteridium. In the absence of fructi
fication, or the system of branching, it is somewhat difficult to indicate the difference in 
words, but the fronds in question certainly do not possess the strap-shaped outlines of 
many Tceniopteris, nor the more or less flabellate appearance of Macrotceniopteris, but 
approach nearest to the first-named genus Angiopteridium. As, however, the full frond 
in the latter genus is known to be pinnate with marginal sori, and as nothing whatever is 
known of these characters in the Queensland and South Australian plant, it will be 
better for the present to retain it in Phyllopteris.

Loc. Stewart’s Creek, Stanwell, near Rockhampton (R . L. Jack) ; Styx River 
Coal Shaft, Styx River, Broadsound {The late James Smith). I  have also received this 
plant, through the good offices of Mr. H. T . Lyell Brown, Government Geologist of 
South Australia, from Cooper’s Creek, Central Australia, about one hundred miles due 
north o f the Leigh’s Creek Bore.

Genus—M ACRO TJEN IO PTERIS, Schimper, 1869.
(Traite Pal. V<$g., i., p. 610.)

M acbot-ENIoptebis wi an am att A3, Feistmantel.
Maerotaniopterii wianamattce, Feistmantel, Palaeontographica, Suppl. Bd. iii., 1878, Lief. 3, Heft 3, p. 107,

1 .13, f 2.
„  ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 118, t. 10a.

Sp. Char. Frond elongately obovate, simple; base attenuate; apex ? ;  midrib 
thick, grooved, or striated; veins emerging at angle of 20°-25° close, near the midrib 
from six to eight-tenths of a millimetre apart, slender, dichotomous towards the 
margin. (Ten. Woods.)

Ohs. The late Rev. J. E. Tenison W oods recorded this fern from Ipswich, 
but added that the dichotomy of the veins is near the rachis, and suggested that in 
consequence it might be a new species. The presumption is, of course, that the veins 
divide nearer the midrib than do those in Feistmantel’s type, but on consulting the 
latter’ s figure, it will be noticed that subdivision takes places at various distances 
between the margin and the midrib. This separation will hardly, therefore, hold good.

Loc. Ipswich (The late Rev. J. E. Tenison Woods— Macleay Museum, 
University of Sydney).

M acbotjenioptebis cbassinebvis, Feistmantel ? PI. 16, fig. 5.
Maorotceniopteris crassinervis, Feistmantel, Pal. Indica (Gondwana Flora), 1877, i., Pt. 2 , p. 102 , t. 38, f. 1-3.

Sp. Char. Frond very large, single, strong, thick, and coriaceous, broad, 
elongately obovate; margins plain; apex obtusely rounded, not re-entrant; midrib 
distinct, but not wide for the size of the frond, vertically ridged; veins, except near 
the apex, diverging at a right angle, or nearly so, very strong; distant from one to 
one and a-half millimetres apart, very regular and direct in their course, simple or 
forked; dichotomisation at irregular intervals, but always dividing close to the midrib.

Obs. I  have ventured to refer this noble frond to Feistmantel’s Macrotceniopteris 
crassinervis, from its coarse nervation, and the uniform manner in which the veins *

* Pal. Fran§„ Plantes Jurassiques, 1873, i., p. 448.
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divide close to the midrib. The Author remarks o f his species— “  The chief character, 
however, lies in the secondary veins; they were not numerous, and somewhat distant 
from each other, showing regular intervals.”  The number, of course, depends upon the 
size of the frond, but otherwise these remarks quite coincide with the characters of our 
frond. I  am unable to make a closer comparison than with the above species, but 
Feistmantel remarks that M. crassinervis “  was of no very large size.”  Herein lies a 
marked departure from our fern, and may perhaps constitute a difference, in which case 
I  should feel disposed to regard this as undescribed, at any rate so far as Australian 
species are concerned.

As preserved, the frond is fifteen inches in length, and, if perfect, would measure 
fully five in breadth. Want of space does not enable me to figure this fine fossil, but 
the apical portion of a second specimen on the same slab of stone is given (PI. 16, 
fig. 5). As regards size, the only species with which it is in my power to compare it is 
M. lata, O. and M.,* but here the frond is very delicate, and the veins fine and close, 
producing a far more tender leaf than that under consideration.

The veins in the Australian specimen are fully one millimetre apart, and 
frequently one and a-half. Their regularity is a very marked feature, and the angle 
o f divergence is usually a right angle, or but very slightly removed from it. No rule 
seems to exist as to the order of subdivision of the veins, but when they are dichotomous 
the split always takes place in close contiguity to the midrib. It is only towards the 
apex that the divergence assumes another angle, and then it is much more acute. The 
apex o f the frond is shown in a second specimen, about six inches long, on the same slab. 
It  is obtuse, but at the termination o f the midrib sub-mucronate. Two and a-half 
inches from the apex the width of the frond is three inches.

Loc. Wycarbah, near Eockhampton (The late James Smith).

M acrotjenopteris, sp.
Ols. A  portion of a frond which was originally at least four inches wide, generally 

resembles that of M. wianamattoe, Feistm. On emerging from the midrib, or costa, 
the veins are strong and about one thirty-second of an inch apart, but after bifurcation 
they become exceedingly fine and close together. The subdivision takes place near 
the rachis, and in this it differs from the species above named, in which bifurcation is 
much nearer the margin of the pinnule. The late Eev. J. E. Tenison W oods remarked, 
when speaking of M. loianamattce, “ I  have some similar specimens near Ipswich, but 
the dichotomy of the veins is near the rachis, and it may be a distinct species.”  I  take 
it that the present fossil is a similar one to that mentioned by the Eeverend Author, and 
if it should prove distinct, as I  anticipate it will, it may be known as Macrotoeniopteris 
Woodsi. An early opportunity will be taken to figure this interesting plant.

Loc. Tivoli Coal Mine, Ipswich ( G . Sweet— Colin. Sweet, Melbourne).

Genus— SA G FN O PTE B IS, Presl.
(Sternberg’s Flora der Vorwelt, ii.t)

Saoenopteris rhoifolia (P resl.), Feistmantel.
Sagenopteris rhoifolia (Presl.) Feistmantel, Palaeontographica, 1879, Suppl. Bd. iii., Lief. 3 Heft 4, p. 170,

t. 30, f. 1-4 and 7.
, ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. i., p. 128, t. 9 , f. 4.

Sp. Char. Frond very variable both as to shape and size ; pinnae narrow at the 
base, articulate, spathulate, obovate, or oblong-acuminate, rarely oblong-lanceolate or

* Pal. Indica (Gondwana Flora), 1863, i., Pt. 1, fas. 6 , t. 1, t. 2 , f. 1, t. 4, 1 and 2, t. 5, &c.
t  Fide Schimper, Traite Pal. V^g., i., p 641.
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subrotundate, inequilateral, very rarely subsymmetrieal, the middle leaves larger than 
the lateral ones, and quite entire. Ordinary length about thirty-two millimetres, with 
a diameter of sixteen millimetres. The internal margins of the lateral fronds somewhat 
expanded, furnished here and there with a broad indistinct dental lobe. (Ten. 
Woods.)

Ols. I  have examined the type specimens used by the late Rev. J. E. T. Woods, 
which are very beautifully and distinctly preserved in the ferruginous rock of the 
Darling Downs deposit. Some specimens in the Australian Museum measure as much 
as three and three-quarter inches in length.

Dr. Feistmantel records this species from the Talgai Diggings, but Mr. W oods 
says, “  A ll Australian specimens are from the Upper or Mesozoic Coal Basins o f 
Ipswich, Queensland, and Jerusalem, Tasmania.”

Loc. Talgai Diggings, Condamine River (D r. O. Feistmantel— Mining and 
Geol. Museum, Sydney) ; Darling Downs, near Toowoomba (The late Rev. J. E. T. 
Woods— Macleay Museum, University o f Sydney).

Sagenoptebis ? cuneata, Carruthers, sp.
Cyclopteris cuneata, Carruthers, Quart. Journ. Geol. Soc., 1872, xxviii., p. 355, t. 27, f. 5.

,, ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 109.
Sp. Ghar. Pinnae entire, generally large, cuneate-triangular, narrowed towards 

the base, and more or less petiolate-like, and the distal margin obliquely rounded, veins 
delicate, but distinct and very regular, about on e-thirty-secondth of an inch apart, once 
or twice dichotomously divided, sometimes anastomosing at intervals, and then forming 
a long narrow oval mesh; no trace of a costa or midrib.

Obs. Both Dr. Feistmantel and the late Rev. J. E. Tenison W oods were inclined 
to the belief that the original figure represented but a fragment of a pinna. This, and 
the anastomosis of the veins, described by Mr. Carruthers, led both Authors to doubt 
the reference to Cyclopteris, Mr. W oods remarking that “  some fragments of Sagenopteris 
may resemble it.”

Mr. George Sweet has obtained a specimen from Tivoli, with a distinctly cuneate- 
triangular outline, and perfect. Mr. Carruthers describes the veins as “  sometimes 
anastomosing once in their length near the middle of the pinnae,”  but Mr. Sweet’s 
specimen clearly shows that it took place more frequently than this, and, when present, 
divided the leaf into an imperfect oval network. I  have provisionally placed the species 
in Sagenopteris, although it does not conform strictly to the characters of that genus. 
It need not in any way be mistaken for a Glossopteris, the outward curve of the veins, 
the absence of a midrib, and the paucity of the vein-reticulation quite separating 
S. ? cuneata from that genus.

Loc. Tivoli Coal Mine (The late R. Daintree; G. Sioeet— Colin. Sweet, 
Melbourne).

Family— DICT Y  OPTERIDiE.

Genus—P S L E B O P T E R IS , Brongniart,* 1828.
(Prod. Hist. Veg. Foss., p. 30.)

Phleboptebis alethopteboides, Etheridge fid.
Phlebopteris alethopteroidcs, Etheridge fil., Proc. Linn. Soc. N. S. Wales, 1888, iii., Pt. 3 , p. 1306, t. 38

f. 1 and 2 ; Ibid., 1889, iv., Pt. 3, p. 625.
Sp. Char. Pinnae large, probably elongate. Rachis strong, moderately thick or 

wide, and longitudinally grooved and ridged. Pinnules lingual, strap-shaped, narrow,

* Emend. Schimper, Traits Pal. Veg., 1869, i., p. 624.
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very long, parallel-sided, alternate, sub-alternate or opposite, very regular in appearance, 
and equidistant, markedly confluent. Midrib strong, tapering gradually, and extending 
to the apices of the pinnules; reticulation small, consisting of elongate, rather 
irregular scale-like vesicles; veins almost at right angles to the midrib, bifurcating 
immediately after leaving the reticulation.

Obs. Amongst a collection of plants in the Australian Museum, from the 
Ipswich Coal Measures on the Dariing Downs, near Toowoomba, I  observed some fairly 
good specimens of wbat appeared to be Aletkopteris ;  but the narrow elongate pinnules, 
springing horizontally from the rachis, did not allow the plant in question to fit happily 
into that genus. Close examination o f the better-preserved examples, revealed a small 
and very delicate reticulation, consisting of small, elongate, and irregular vesicles, if I  
may call them so, lying close to the midrib of each pinnule. The appearance presented 
by this reticulation is very well shown in Schimper’ s figure of Pklebopteris affinis, 
Schenk.#

Portions of this fern, which I  have called Pklebopteris aletkopteroides, are as 
much as seven inches in length, so that the pinme must have attained a no mean size. 
Individual pinnules, although imperfect, still measure two and a-half inches in length, 
their breadth, which is very disproportionate to the length, remaining very uniform. 
The greatest width I  have observed a pinna to attain, and that again imperfect, was 
four and a-quarter inches. The pinnules are, on an average, from a quarter of 
an inch to five-sixteenths wide, and are separated from one another by interspaces 
of about a quarter their width. A good deal o f irregularity exists in the manner 
in which the midribs of the pinnules are given off from opposite sides of the 
rachis. Some are opposite, others are regularly alternate, many are sub-alternate, and 
others are even intermediate between these positions.

The veins are very regular, and given off at an angle which slightly varies from 
a right angle with the midrib, to one more acute. They bifurcate shortly after leaving 
the reticulation, and proceed direct to the margin. Along the rachis, on the confluent 
portions of the pinnules, the veins are longer and much wider apart.

The rachis is always broad and well marked, being rigid and fluted ; and it may 
not be uninteresting to note a segmentation of the stem in some o f the specimens, and 
always at the base of the pinnules, but arising only from fracture.

The regularity and stoutness of the rachis and pinnules give to this fern, 
especially when not too well preserved, almost the aspect of a Cycad.

In the form of the network on each side the midrib, our species is much like 
the figure of P . contigua, L. and H., given by Lyell + under the name of Hemitelites 
Brownii, Gopp.

The fructification is shown on a specimen in the Mining and Geological Museum, 
Sydney, the position of the sori being similar to that of Brongniart’s P . polypodioides—  
viz., at the ends of short nervules which do not reach the margin of the pinnules. The 
fructification in its present state is stellate and occupies a large portion of the pinnule 
surface, and in its minute structure much resembles that of P . Sckouvii, Brong. I t  
would seem that the indusium had in each case burst, leaving the interior o f the 
sori exposed, in which case the sporangia are represented by the small radiating sub
divisions.

Loc. Darling Downs, near Toowoomba (The late G. H . Hartmann—Australian 
Museum, Sydney). *

* Loc. cit. Atlas, t. 39, fig. 15.
t  Student’s Elements of Geology, 2nd Edition, 1874, p. 337, f. 357.



Section—PHANEROGAMIA.
Class— D ic o t y l e d o n e s .

Or der—C Y C AD ACEiE.
Family— ZAMIEJS.

Genus—P O D O ZA M ITE S, F. Braun.
(Munster’s Petrefactenkunde, vi., p. 36.*)

Podozamites lanceolatus, Bindley and Sutton ?
2amia lanceolata, L. and H., Fossil Flora, 1837, iii., 1 .194.
Podozamitcs lanceolatus, Feistmantel, Pal. Indica (Gondwana Flora), 1877, ii., Pt. 2 , p. 11 (91), t. 3, f. 7-14,

t. 4, f. 1-10.
„  „  Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. i., p. 145.

Sp. Char. Leaves remote, deciduous, entire, narrowed at base, lanceolate, 
acuminate at the apex; nerves many, forked just above the base, then simple, and 
converging to the apex, parallel, from eight to twelve in a leaf. Leaves from forty-five 
to one hundred millimetres in length, and from two to twelve in breadth, according as 
the leaf is ovate or lanceolate, {Ten. Woods.)

Obs. The above is the late Rev. J. E. Tenison W oods’ description of the 
Australian plant. The determination is open to some doubt, as the Reverend Author 
seems to have hesitated between P . lanceolatus and Zeugophyllites elongatus, Morris. 
Denuding his remarks of quotations from other Authors, he says: “ Both these varieties 
(i.e., the Indian) occur abundantly in the Ipswich Basin, one specimen showing how the 
leaves were affixed to the parent stem, and, though the fragment is imperfect,- it shows
precisely the growth figured by S c h im p e r ...........................This plant may have been
the same as Zeugophyllites australis, Morr. It must be remembered that the latter 
genus was established by Brongniart for a plant 'with leaflets such as these, but in 
pairs.”

Loc. Ipswich Basin ( The late Rev. J. E . T. Woods— Macleay Museum, 
University of Sydney).

PODOZAMITES, S p . ,  PI. 18, fig. 5.

Obs. Leaflets somewhat similar to those described from “  Burrum, above the 
Bridge Seam—Hon. W . W alsh”  (PI. 18, fig. 4 ), are presented in this specimen, but 
larger and displaced with respect to one another. The venation is stronger than in 
the previous form, and the apices blunter, although that of the larger pinnule does 
not represent a true margin, but a fractured edge. There are about eight
veins in the space of half an inch. This approaches nearest to Podozamites Zeillerianus, 
Zigno,f an Italian species, both in size and nature o f the venation, except that in 
our plant the veins occasionally bifurcate, whilst in the former they are simple.

Similar broad pinnules are figured by Schenk, in Richthofen’s “  China,”  as 
Podozamites lanceolatus, var. latifolia. Here,t on the whole, they appear much 
more finely veined than our PI. 18, fig. 5, but some have acute apices, as in PI. 18, 
fig. 4.

The questionable occurrence of Zeugophyllites in Queensland rocks has already 
been referred to under Podozamites lanceolatus. From Mount Esk some long 
and fragmentary striated and simple leaves have come under notice, which Mr. R. *

* Fide Zigno, Flora Foss. Formationis Ool., Yol. ii., p. 118.
t  Zigno, Flora Foss. Formationis Ool., ii., p. 130, t. 41, f. 1 -6 .
X Beitrage zur Palaontologie von China, 1883, Bd. iv., t. 49, f. 5, t. 50, f. 4, t. 51, f. G.
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Kidston suggested might be those of Zeugophyllites. They are certainly like those of 
Z. elongatus, Morris, but it seems to me that their length is too great in proportion to 
their width, and the margins too parallel for a leaf possessing the somewhat tapering 
outline of the species named. The leaves are striated faintly, and associated with 
Thinnfeldia odontopteroides, and Tceniopteris. These leaves are, I  think, much more 
likely to be those of Bodozamites, leaving out of question the relation of the latter and 
Zeugophyllites.

Loc. Redbank, near Mount Esk, Brisbane River, north of Laidlev ( W. Souttar). 
See remarks on the specimen, PI. 18, fig. 4, under the head “  Burrum.”

Genus— OTOZAMITES, F. Braun.
(Munster’s Petrefactenkunde, vi., p. 36.)

Otozamites mandeslohi, Kurr.
Otozamitcs (comp. Mandeslohi, Kurr), Feist mantel, Palaeontographica, 1879, Suppl. Bd. iii., Lief 3, Heft 4,

p. 171, t. 12, f. 6.
,, Mandeslohi, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 151.

Sp. Char. Leaves long linear, gradually narrowed towards the apex, twenty- 
five millimetres wide, leaflets densely crowded, oblique, alternating, inserted on the 
rachis with contiguous bases, ovate, oblong, obtuse, base subcordate, fourteen millimetres 
long, eight broad; nerves close, diverging. (Ten. Woods.)

Ohs. The Australian plant is believed by Dr. Eeistmantel to be identical with 
that from the Lias of Wurtemberg.

Loc. Talgai Diggings, Condamine River (D r. O. Feist-mantel— Mining and 
Geol. Museum, Sydney); Darling Downs, near Toowoomba (The late Bev. J. E . T. 
Woods— Macleay Museum, University of Sydney; The late C. H . Hartmann— Aus
tralian Museum, Sydney).

Genus— E T E B O B H Y L L U M \ Brongniart, 1828.
(Prod. Hist. Veg. Foss, p. 95.)

Pterophtllttm abnorme, sp. nov., PI. 17, fig. 5 and 6.
Sp. Char. Pinnae probably long and narrow; pinnules small, narrow, quite 

parallel-sided, alternate, or sub-alternate, decurrent, attached by their whole bases, 
generally distinct from one another, but sometimes slightly confluent, not constricted 
at the base; apices broadly rounded and not in any way acuminated; veins distinct, 
about ten at the basal end of pinnules, each bifurcating at about half the length of the 
leaflet, direct, not converging towards the apex; rachis not very broad, distinct, and 
longitudinally striate.

Ohs. A  few examples of this plant have come under my notice, but all presenting 
similar characters. Strictly speaking, the dichotomy of the veins would remove the 
species from Bterophyllum, where they are always described as simple. On the other 
hand, in those genera in which the simplicity of the venation is lost, the pinnules are either 
inserted on the rachis by a callosity, as in Zamites ;  with an articulated base, as in 
Otozamites; by an attenuated and articulated base like Bodozamites ; or partially united, 
as in Btilophyllum. In the present case the pinnules are most certainly decurrent, and 
for that reason I  prefer to provisionally retain the plant in Bterophyllum.

In the form of the pinnules and their separation from one another, there is a 
general resemblance to Bterophyllum Falconerianum, Morris,* but the fronds of this 
species are larger, and the veins simple.

Loc. Redbank, near Mount Esk, Brisbane River, north of Laidley (W . Souttar).

* Pal. Indica (Gondwana Flora), 1863, i. Pt. 1, fas. 3 ,1 .14, f. 1.
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Ptebophyllum, sp. ind., PI. 16, fig. 3.
Sp. Char. Form of frond unknown. Fachis moderately broad, longitudinally 

wrinkled. Pinnules long, transversely elongated, parallel-sided, apices unknown, expand
ing slightly towards the base of attachment, in one instauce almost confluent, alternate, 
but moderately contiguous to one another. Yeins strong, well-marked, apparently 
about twenty.

Obs. A  single example, and that fragmentary, does not permit of a species 
being established, although, so far as Queensland is concerned, there is no doubt this is 
quite new.

It appears to partake of the character of P . Falconerianum, Morris.*
This is not unlike some forms of Zamites, but, although one or two of the bases 

of the pinnules appear a little thickened, I  do not see any trace of a callosity in the 
sense as applied to that genus.

Loc. Colinton, Upper Brisbane Fiver (S on . A . C. Gregory).

Genus— P T IL O P H Y L L  UM, Morris, 1840.
(Trans. Geol. Soc., 1840, v.)

Ptilophyllum oligoneueum, Ten. Woods.

PI. 18, fig. 11, and ? PI. 16, fig. 2.
Ptilophyllum oligoneurum, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 149, t. 7, f. 2-4.

Sp. Char. Frond pinnate, long linear, gradually tapering to the apex; pinnae 
rather long, narrow, slightly oblique, alternate, separate, but very close, rounded and 
curved, somewhat falcate, ending in quite an acute apex at the upper edge, base 
rounder or auriculate above, obliquely inserted, leaving when detached a series of 
oblique, alternate, elongate depressions on the rachis; veins distinct from their origin, 
and parallel to the apex, from four to six in number, all well marked and conspicuous. 
Length of longest pinnse twelve to fifteen millimetres, breadth one and a-half to two 
millimetres. {Ten. Woods.)

Obs. “  The species . . . .  partakes of an intermediate character. It  has the 
acute leaflets of P . acutifolium and the small size of P . cutchense, and furthermore is 
distinguished from both by its few, simple parallel veins.”

I  much question the distinctness of this plant from some varieties of P . acuti
folium , Morris,t to which in fact Mr. Kidston had referred our specimens.

Loc. Fosewood, near Fockhampton ( The late Rev. J. E. T. Woods— Macleay 
Museum, University of Sydney); "Wy car bah, near Fockhampton (R . L. Jack, and the 
late James Smith).

Order— C O N IFE R S,
Obs. The following epitome of our knowledge of Australian Fossil Con if eras is 

quoted from the late Fev. J. E. Tenison "Woods’ Memoir:— “ W e have abundant 
evidence of the existence of Conifers in Australia, in almost all our plant beds except 
the very earliest coal formations. J This is necessary to bear in mind, because Morris, in 
Strzelecki’s Work already referred to, lays stress upon the absence of such woods from 
the New South Wales specimens. W ood, leaves, and scales of conifers are mentioned 
by Dana. Many specimens o f coniferous wood are reported to occur in the Lower

* Pal. Indica (Gondwana Flora), 1863, i, Pt. 1., fas. 3, t. 16, f. 1. 
t  Pal. Indica (Gondwana Flora), 1863, i., Pt. 1, fas. 4, p. 29, t. 20, t. 21, f. 2. 
J: Even this exception need no longer be made. See pp. 49 and 198.
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Coal Measures, Greta Creek. W ood and leaves are found in the Jerusalem Coal 
Basin in Tasmania, and both are common, as we have seen, in the Ipswich Coal Beds, 
and in the Tivoli Mines in Queensland.

“  Fragments of a kind of jet, in which, however, the coniferous structure is very 
visible, are common also in the Desert Sandstone in Queensland. Finally, there are 
some fossil Walchia, which evidently bore a large share in forming the coal at 
Ballimore.”

The late Mr. James Smith collected coniferous wood at Wycarbah, near Rock
hampton (PI. 4, figs. 9 and 10). Our figures have hardly been enlarged enough to show 
the complete structure, but in the specimen from which they are taken it is very finely 
preserved. They are portions of a Cupressinous Conifer, allied to, if not identical with, 
Spondylostrobus, von Mueller. Pl. 4, fig. 9, is a radial section showing the medullary 
rays in horizontal lines, and the woody fibres in vertical lines. Fig. 10 is a transverse 
section, the walls and cavities of the woody fibres shown in quadrangular spaces, but 
the resin ducts are not visible. The latter, however, Baron von Mueller informs me, 
are frequently not visible in Spondylostrobus. The Baron has examined these slides 
and assents to their reference to his genus. Mr. Smith informed me that the block of 
wood was not found in situ at Wycarbah, but, with many others, lay scattered over the 
surface of some miles of country, and, in fact, that such fragments are common every
where in Central Queensland. From this it is exceedingly doubtful if  it belongs to the 
plant-bearing series at W ycarbah; in fact, the evidence is pretty conclusive that it does 
not. On the contrary, the wood is probably derived from the denudation of some later 
formation now swept away.

Family— A R A U  CARL3L

Genus— A B A U C A B IT E S , Sternberg.
(Flora der Vorwelt, ii., p. 203.)

* A batjcabites ? polycabpa, Ten. Woods, PI. 18, fig. 1.
Araucarites ? polycarpa, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 165.

,, australis, Ten. Woods, Ibid., t. 10, f. 1.

Obs. The late Mr. W oods did not give a description of this cone, but the few 
characters now offered are taken from our specimen— which, although much smaller, may 
possibly be the above species. The cone was probably elongate, and perhaps cylindrical; 
the scales are rhomboidal, with a subapical mucro, or stout blunt spine, but do not appear 
to be ridged in the true sense of the word, nor divided into an upper or lower portion; 
in each oblique row on the side visible there are about ten scales.

Now, irrespective of the size of the cone, there are obviously a less number of 
scales in each spiral series in this specimen (PI. 18, fig. 1) than j i  W oods’ figure of
A. ? polycarpa, and I  think it questionable if the two can remain under the same 
name, an opinion in which I  am sustained by that of Mr. R. Kidston. In passing, a 
reference might be made to those plant-remains from the South Australian Mesozoic 
rocks, named by Dr. II. Woodward Mantellia babbagensis* which bear a general 
resemblance to our fossil. In addition to this cone, my Colleague has lately communicated 
to me an almost complete impression, too late to be figured, of one four inches long 
with a diameter rather exceeding three-quarters of an inch. It is a hollow external 
cast contained in an ironstone nodule rather similar to Mr. Woods’ example. The 
diameter of the present specimen is less than the latter, but the length is greater.

* Geol. Mag., 1885, ii., p. 290, t. 7, ff. 1 and 2.
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The scars were approximately rather smaller, and about the size of those in the figure 
now given. So far as the specimen is preserved, thirty leaf-scales are visible in an 
oblique row, and probably as many more would be so were the fossil complete. 
"Woods’ cast is much broader at the base, and less cylindrical than that just described. 
The leaf-scales are two millimetres in vertical diameter, and about the same in the 
contrary direction.

Loc. Stewart’s Creek, near Rockhampton (R . L. Jack).

Family— TAXODIACEiE.

Genus— SEQ UOIITES , Carruthers.

Sequoiites ? australis, Ten. Woods.
Sequoiitcs australis, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 162, t. 7, f. 5.

Sp. Char. Leaves very close, two-rowed (?), spread out, flat, alternate, rarely 
falcate, smooth above; midrib prominent below, rounded at the apex, towards which 
there is only a very Blight tapering, not contracted at the base but becoming a sheath, 
down the centre of which the midrib can be distinctly traced, from twenty to twenty 
five millimetres long, and one and a-half wide, but much shorter and smaller near the 
extremities of the shoots, where they are somewhat imbricated all round the branch, 
and loosely spiral; the sheathing base of the leaves gives rise to a jointed appearance to 
the stem. (Ten. Woods.)

Ohs. The Author justly speaks very cautiously of his reference of this plant, 
only known from foliage, to Sequoiites, “  as no cones, either male or female, have 
been hitherto discovered.”  He adds— “ W e have no Australian conifer with leaves 
similar to Sequoia except Rodocarpus, but though in some species of that genus the 
foliage is long, flat, and with a prominent midrib, there is a distinct petiole, which in 
this fossil is wanting.”

Loc. Rosewood, near Rockhampton ( The late Rev J. E . T. Woods—Macleay 
Museum, University of Sydney).

Family— TAXACEiE .

Genus— T A X IT E S , Erongniart, 1828.
(Prod. Hist. Veg. Foss., p. 108.

Taxites medius, Ten. Woods.
Taxites medius, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 160, t. 9, f. 3.

Sp. Char. I&anclilets thin; leaflets spirally and bilaterally disposed, emerging 
at an acute angle, sub-alternate, sometimes slightly curved outwards, narrow, linear, 
obtuse, rather long ; the decurrent pedicel thick, long, and broad (nearly as broad as 
the leaf at times), midrib thick and conspicuous, surface shining and transversely wrinkled. 
(Ten. Woods.)

Ohs. This is intermediate in character between the two Indian species T. 
tenerrimus, Feist., and T. planus, Feist. In the first of these the leaflets are very small 
and horizontal, but in the second the leaflets are much broader and longer, although 
horizontal also.

Loc. Ipswich (The Rev. J. E . T. Woods— Macleay Museum,University of 
Sydney).
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Genus— B B A C R Y P H T L L T J M , Brongniart, 1828.

(Prod. Hist. V4g. Foss., p. 109.)

B rachypiiylltjm crassum, Ten. Woods, PI. 18, fig. 2.

Brachyphyllum cmssum (aut. var. B. mamilarc ?) Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, vii.,
Pt. 4, p. 660.

„  australe, var. crassum, Ten. Woods, Loc. cit., 1883, viii., Pt. 1, p. 159, t. 5.

Sp. Char. Plant robust, th ick ; stem and branches repeatedly dichotomous; 
leaves thick and fleshy, densely crowded, homodromous, short, broad, obtuse, conspicu
ously keeled, erect, closely imbricate, but slightly spreading; branches and branchlets 
very little narrower than the parent stem, and of equal width to the summit; all 
portions of the plant curved, three leaves visible in each spiral, and about three rows in 
one centimetre. Length of leaves, from two to three millimetres; breadth, from five 
to six ; diameter of cauline stem at widest part, ten millimetres; o f branchlets, eight 
millimetres ; length of shortest, eighteen millimetres. {Ten. Woods.)

Ols. This is a very interesting plant, as the leaf-scars resemble those o f 
Lepidodendron.

Mr. W oods seems to have been in much doubt as to the name his fossil should 
bear. At p. 54 of the Memoir cited*, in the list of Queensland Jurassic plants, he 
mentions Brachyphyllum mamillare, but on p. 62 he gives B. mamillare, var. crassum, 
whilst to the description on p. 159 is appended the name B. australe, var. crassum. 
By what name, therefore, is this plant to be known ? W ith the view of avoiding this 
confusion I  have adopted his varietal name as the specific one, particularly as I  believe 
the plant in question to be distinct from Feistmantel’s species. This will also avoid any 
confusion with Mamillaria Desnoyersii, which appears to have been dragged in without 
any special object. I f  Mr. W oods intended to convey the idea that his B. crassum is 
identical with the latter, why did he not adopt it as the specific name for the Queensland 
plant at once P From the respective descriptions and figures of Feistmantel and Woods, it 
seems to me that their species are distinct. In B. australe the leaves are said to be 
flattened and sub-keeled; in B . crassum they are described as conspicuously keeled. 
These points are borne out by the Author’s figures. In fact, the short, broad, and 
obtuse leaves on the branchlets of B. crassum correspond much more closely with the 
somewhat similar leaves on the amentum of B. australe than they do with the rhomboid 
oblong leaves on the branchlets of the latter.

B . crassum is said by its describer to closely resemble the European B . mami- 
lare, Brong., but to differ from the latter, and all other known forms, in the 
thickness and shape of the leaves, and the continuous branching without diminution of 
diameter. The leaves are covered with a fine granulation, and have slightly raised 
margins. Mr. W oods adds that the sharp and raised keel is not visible on all leaves. 
A  specimen before me, from Clifton Colliery, has some of the leaves keeled, others 
not, but all with a more or less thickened margin.

On examining the figured type I  find the characters laid down by Mr. W oods as 
quite correct, and it is clear that where the vertical ridges have disappeared the plant 
has been subjected to much pressure. The main branch of this specimen is six inches 
long, and eleven millimetres wide, whilst the scales are from three to five millimetres in 
transverse measurement. W hen really well preserved the leaf-scales have the form of our 
PI. 18, fig. 3, terminating upwards in a short mucro. This makes me hesitate the less in 
referring this specimen also to B . crassum. In the example from the Walloon Mine,

2 a
* Author’s separate copy.
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on the contrary, no edges or mucro are preserved, nevertheless it corresponds perfectly 
with those portions of W oods’ type which are crushed. There is a very close 
resemblance between B. crassum and B. Bapareli, Saporta.*

Loe. Tivoli Mine, Ipswich {The late Rev J. E. T. Woods—Macleay Museum, 
University of Sydney) ; Clifton Colliery, Ipswich {R . L. Jack) ; Rosewood, near 
Ipswich, in ash-beds {Hon. A. G. Gregory).

Genus— C U N N IN G H A M IT E S , Sternberg.
(Flora der Vorwelt, ii., p. 203.)

CUNNINGHAMITES AUSTBALTS, Ten. Woods.
Cunninghamites australis, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 1, p. 165, t. 3, f. 1-3, 

t. 4, f. 1.
Sp. Char. Leaves long, linear, pointed, decurrent, entire ; male amenta in rather 

thick corrugated clusters at the ends of the branches, generally two are alone distinct 
in the fossil, but others can always be traced in the centre; amenta curved. {Ten. 
Woods.)

Obs. The indistinctness of the figures quoted renders it impossible to follow 
the specific characters laid down by Mr. Woods. He remarks that the presence of the 
male amenta renders “  the identification of the genus much more certain. The leaves, 
however, are seldom entire, which gives the appearance of an obtuse or unequal 
foliage.”

hoc. Rosewood, near Ipswich {The late Rev. J. E. T. Woods—Macleay Museum, 
University of Sydney).

PLANTiE INCER-TiE SEDIS.
Genus— C AR D IO C AR PU M , Brongniart, 1828.

(Prod. Hist. Yeg. Foss., p. 87.)

Cabdiocaepum ? austbale, Carruthers.
Cardiocarpum australc, Carruthers, Quart. Journ. Geol. Soc., 1872, xxviii., p. 356, t. 27, f. 4.

„  ? australe, Feistmantel, Palaeontographica, 1878, Suppl. Bd. iii., Lief. 3, Heft 3, p. 112.

Sp. Char. Fruit cordate, with an acute apex, and a ridge running along one 
side of the fruit within and parallel to the edge; seed ornate, acute. {Carruthers.) 

Loc. Tivoli Coal Mine, Ipswich {The late R. Daintree).

Genus— C Y C A B IN O C A R P  US, Schimper.
(Traits Pal. V<5g., ii., p. 208.)

Obs. A  name proposed for the seeds of Cycadaceous plants. They are 
sub-globose, ovate, or oblong fruits, usually associated with stems and leaves of plants of 
that order. In PI. 16, fig. 10, such a seed is represented, and resembles very closely 
Cycadinocarpus rajmahalensis, Feistmantel.f

Loc. Wvcarbah, near Rockhampton {The late James Smith).

* Pal. Fran<j. Terr. Jur. V(5g., iii., t. 33.
f  Pal. Indica (Gondwana Flora), 1877, i., Pt. 2, p. 132 (80), t. 35, f. 10.
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Kingdom— ANIMALIA.

Sub-Kingdom— ARTHROPODA.
Class—Crustacea.

Order— PHYLLOPODA.

Family— LIM N A D ID iE .

Genus— ESTITEBIA, Buppell and Straus, 1837.
(Mus. Senckenberg, 1837, ii., p. 119.*)

E stheria mangaliensis, Jones.
Estheria mangaliensis, Jones, Mon. Foss, Estheriae, 1862, p. 78, t. 2, f. 16-23.*

Sp. Char. Valves broadly subovate, hardly convex; dorsal margin straight, 
about half the length of the valves, terminated at the anterior end by the umbones; 
anterior, posterior, and ventral margins fully and broadly rounded, the anterior shorter 
than the posterior, rendering the valves narrower at the former of the two ends; 
umbones depressed; ridges twelve in number, but probably two or three more exist on 
each umbo, strong and well marked; interspaces wide, depressed, or perhaps very 
slightly concave, especially towards the ventral portion of the valves; reticulation not 
preserved. Length, about three-sixteenths of an inch.

Obs. This little fossil, the first Estheria found in the Secondary rocks of Queens
land, appertains to the group represented by such species as E. mangaliensis, E. 
Forbesi, &c., and, in fact is so very close to the former in its general features, that I  feel 
constrained to consider it as identical, notwithstanding the absence of the reticulated 
surface in our fossil. It  is particularly like Prof. Jones’ PI. 2, fig. 16.

The Indian specimens are from the Mangali Beds of the Damuda Series, and the 
occurrence of the species in the Ipswich Beds is but another link in the chain of 
evidence uniting the great Secondary Coal-bearing Series of India with those of 
Australia.

The specimen was obtained, with a magnificent collection of Mesozoic plants, by 
Mr. J. H . Simmonds from the Ipswich Beds.

Loc. Denmark Hill, Ipswich Coal Field (J. U . Simmonds— Colin. Simmonds, 
Brisbane).

Class— I nsecta.

Order— COLEOPTERA.

Family— BUPRESTID2E.

Genus— M ESO STIG M O D E B A, Etheridge f i l .  and O llif, 1890.
(Mem. Geol. Survey N. S. Wales, Pal. No. 7, p. 9.)

M esostigmodeba tvpica, E . and 0 .
Mesostigmodcra typica, Etheridge fil. and Olliff, Mem. Geol. Survey N. S. Wales, Pal. No. 7, 1890,

p. 9 t. ii., f. 1-3.
Obs. A  detailed description of this interesting Insect-W ing will be found at the 

reference quoted above, supplemented by the following remarks:—
“  The remarkable character of the ornamentation or sculpture of this wing will 

at once distinguish it from the various genera o f the family Buprestidae, both recent

* F id e  T. R. Jones, Mon. Foss. Estheriae, 1862, p. 10.
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and fossil, and from the allied families Elateridae and Eucnemidse; indeed we cannot 
recall, at this moment, a single genus throughout the whole Coleopterous order in which 
the ordinary punctate-striate sculpture— consisting of distinct punctures arranged in 
regular series one behind another—is combined with small irregularly disposed 
elevations. Its form and structure clearly indicate that it belongs to the Buprestidae, 
and there is little doubt, we think, of its affinity to that type of the recent genus 
Stigmodera {e.g., S. gratiosa, Chev., S. Boei, Hope, &c.), which prevails in Western and 
South Australia. Thetypeof which we speakis represented in New South Wales by one or 
two species, and it is to one of these, S. sanguinosa, Hope, that the fossil wing appears 
to be most nearly allied. The peculiar punctuation appears to indicate that this Insect 
belongs to a very ancient type, and an examination of the specimen suggests the 
possibility that the ordinary rugose form of sculpture, accompanied by deep pits, now 
so prevalent amongst the Buprestidse, may, so far as the Australian species are con
cerned, have been derived from this older type.”

W e are indebted to the researches of Mr. J. II. Simmonds for this very interesting 
fossil. Other Insect remains were found by him at Ipswich, with one exception the 
remains of Coleoptera. Two well preserved elytra are certainly referable to the 
Bhynchophora, and one is evidently related to the genus Glochinorrhinus, or its 
immediate allies. Two other fossils, exhibiting the thorax and elytra, are probably 
representatives of the family Hydrophildae, both of them having the wing-cases 
punctate-striate, &c. A fifth specimen appears to be the head and pro-thoracic segment 
of a Coleopterous larva, possibly of one of the Lampyridae, but in the absence of further 
materia], it is not judicious to venture a decided opinion. The only other specimen 
which has, so far, been found, appears to be the impression of the abdomen of one of 
the large Hemiptera.

Loc. Denmark Hill, Ipswich Coal Field ( J. H . Simmonds— Colin. Simmonds, 
Brisbane).

Sub-Kingdom— MOLLUSCA. 
Section-M O LLU SCA VERA.

Class— P elecypoda.
Order—UNIO N ACEiE.
Family— U N IO N ID iE .

Genus— UNIO, Phillipson, 1788.
(Dissert. Hist. Nat. Nov. Test. Genera, p. 16.)

U nto ipsyiciensis, sp. nov., PI. 42, figs. 2 and 3.
Sp. Char. Transversely elongated, narrow, wedge-like, sub-acute posteriorly. 

Dorsal or cardinal margin short, much less than the length of the shell; ventral margin 
generally rounded, but straight towards the centre. Anterior end short and rounded; 
posterior end produced and obtusely pointed Umbones small, quite anterior, and 
much eroded. No true posterior slope, but the flanks insensibly graduating into the 
posterior end. Surface with concentric roughened corrugations.

Obs. This species is so generally like many other species of Unio that it is 
difficult to point out its distinctive characters. It is a very much smaller species than 
the following one, and it is quite distinct from anything yet described from Australian 
Mesozoic rocks.

Loc. Shaft at the Bremer Basin Colliery, at a depth of two hundred feet 
iJH. Heaviside).
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Unio Eyrcnsis, Tate (m.s.)
U nio eyrensis, Tate,

Etheridge fil., in H. Y . L. Brown’s Reports on Coal-bearing Area in the Neighbourhood of 
Leigh’s Creek, S. Austr. (S. Austr. Pari. Papers, 1891), p. 1 1 , t. 2 , f. 1-3 .

Sp. Char. Shell transversely elongate, or elongately subovate, length more than 
twice the height; anterior encl slightly produced, posterior end obtusely pointed, 
and produced; hinge-line behind the umbones obliquely inclined; ligamental area 

road; ventral margin convex; umbones tumid, depressed, and much eroded; 
anterior muscular impressions low down, the posterior small and close under the 

mge-line ; shell moderately thick, surface representing the epidermis coarsely striate 
and subimbricate.

Ohs. This species is represented by two examples, one an internal cast with 
portions of the shell still remaining, the other a more complete individual, with nearly 
the whole of the shell preserved and the umbones eroded. The specimens are con
verted into ironstone, and their appearance is so different from the other North Queens
land fossils as to at once suggest a totally different deposit.

The species of JJnio hitherto described from Australian rocks are very limited in 
number, and we have now in consequence to deal with one of an entirely new facies. 
U. eyrensis resembles to some extent the species from the Judith River G-roup
of North America, but is a more convex and bulky form, and devoid of radiating 
striae.

Unio Dana, Meek and Hayden,# from the Laramie Group (Cretaceo-Tertiary), 
resembles the present species to some extent, but is not so nasiform, or elongately 
wedge-shaped.

Amongst European "Wealden species it is not unlike U. porrectus, Sby., but still 
more like Unio suh-porrectus, A. Roemer,f or U. Dunkeri, Struckmann. J

Doc. Bundanba, near Ipswich, in brick clay overlying coal {S on . A . C. Gregory, 
and J. JSalbon Thompson).

U nio, sp. ind.
Ohs. A  second species occurs in the same bed at the Bremer Colliery, but it is 

distinct from U. ipsviciensis. I t  is far larger than the latter, and evidently differed 
much in shape, being a broader and stronger species. The specimen consists of the 
anterior portion o f the conjoined valves, and had lost all trace of shelly matter. It is 
too imperfect for further diagnosis.

E. *

* White in Powell’s 3rd Ann. Report U. S. Geol. Survey, 1881-82 [188 t. 17, f. 1-3  
t  Dunker, Mon. Norddeutchen Wealdenbildung, 1846, p. 27,1 .11, f. 6 . 
t  Lie Wealden-Bildungen, 1880, t. 1 , f. 6 .



CHAPTER XXXI.
THE R O L L IN G  D OW N S FO R M A TIO N  (LO W E R  CRETACEOUS).

ARTESIAN WELLS.
As will be seen by tbe Geological Map, the “ Rolling Downs Formation*' covers 
an area which may be roughly stated at three-fourths of the total extent of the Colony. 
It extends westwards from the Palaeozoic ranges on the east coast, from near the heads 
of the Macintyre in the south to the Palmer in the north. West of this line it occupies 
the whole of the Colony, save where it is unconformably overlaid by the Desert 
Sandstone, and where the Palaeozoic rocks of the Cloncurry, and of De Little, Cairn, 
and the Grey Ranges rise from beneath it like islands. Westward and southward it 
extends across South Australia into Western Australia and New South Wales. Except 
in Queensland, however, it appears to be covered to a considerable extent by Tertiary 
rocks. It marks the position of a sea which in Cretaceous times divided the Australian 
Continent into two islands.

The Ipswich Coal Eield seems to pass upward into the Rolling Downs Formation, 
although the junction has not yet been satisfactorily traced. To draw a definite line 
between the Ipswich and the Rolling Downs Formations is quite impracticable, but the 
appearance of Belemnites and Ammonites, with other marine forms, in the latter, suffi
ciently marks the change from the plant-bearing beds of the former.

Everywhere in the North the Rolling Downs Formation lies directly, and of 
course unconformably, on schists and slates of undetermined age, or on granite or 
gneiss,the Ipswich Formation being unrepresented. The “  RollingDowns” is by nomeans 
a mountain-forming formation. Generally, its decomposition forms a rich soil which is 
taken possession of by the nutritious “  Mitchell”  and “ Blue”  grasses, so highly favour
able to the rearing of sheep and cattle. The surface rises into a series of gentle undulations, 
not, however, of sufficient importance to disturb the idea of a dead level. Travelling 
over the “  Downs”  becomes monotonous after a few days, the sun rising in the east and 
setting in the west on the horizon of an ocean-like plain. The watercourses which intersect 
it are dry for the greater part of the year, except for a few waterholes, and are so ill- 
defined that it is hard to tell in dry weather which way the water flows in wet. 
Each watercourse is marked by a straggling fringe of timber, while the rest of the plains 
are treeless. As the streams are of this character, it results naturally that they 
rarely cut through the soil, and consequently sections of the strata occur only at wide 
intervals.

The monotony of the scenery is the direct result of a sameness of composition 
throughout the whole series.

In  announcing the discovery, in 1867, of a suite of fossils by Mr. W . P. Gordon, in 
Wollumbilla Creek,* the late Rev. W . B. Clarke f  referred to the “ pale sandstones of 
the creek, and hard red conglomerates and quartzites from between Wollumbilla and the 
River Amby.”  [The latter probably Desert Sandstone.] Subsequently Mr. Clarke % 
stated that the Wollumbilla fossils occurred in rounded, nodular, or concretionary 
boulders, imbedded in a brittle marl in the creeks, and on the downs, which are covered *

* Wollumbilla Creek is crossed by the Western Railway, 294 miles from Brisbane.
+ Quart. Journ. Geol. Soc., xviii. (1862), p. 245.
£ Recent Discoveries in Australia, p. 52.
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by grits and sandstones, mostly red and evidently partly fused by igneous action 
[Desert Sandstone]. The calcareous sandstone occurs along the creeks and downs 
where water has denuded i t ; and, above all, is a coarse grit. The descending section 
in the creek bank, where the fossiliferous nodules occur, at Wollumbilla, is as 
follow s:—

1. Brown stiff clay, full of pebbles of quartz, much waterworn.
2. Clay.
3. Slate-coloured marl, very friable above, but hard below, charged with strings

of crystalline carbonate of lime, and breaking into rectangular fragments. 
In this occur the calcareous masses. The height of the section is about 
fifteen feet. On the east, at ahout three miles distance, coarse con
glomerates rise above these beds. The bluff end of the conglomerate rises 
to about twenty feet. [The conglomerates referred to after the words in 
italics must be the Desert Sandstone.]

“ The calcareous boulders from the Wollumbilla Creek, when broken, are found 
to be of a deep olive colour internally, a few presenting a dull brown or bluish hue 
They are very compact. In all of them organic remains are very abundant. The 
exteriors of many of the boulders are much waterworn, and exhibit only sections of the 
organic remains they contain, whilst in others a certain amount of decomposition or 
oxidation of the surface has taken place, which has produced a rotten exterior, looking 
like an impure chalk, of a yellow or buff colour. Where this is the case the fossils 
stand out sharply from the matrix.”

I  may observe that I do not agree with the Author as to the waterworn condition 
of the boulders, which are probably concretionary masses weathering spheroidally.

The Wollumbilla fossils were described and figured by Mr. Charles Moore,
F.G.S., in 1869.* I  do not propose to repeat Mr. Clarke’ s or Mr. Moore’s lists, 
which are incorporated, with annotations, in my Colleague’s observations. Mr. Moore’ s 
conclusion as to the age of the deposits is as follows :—

“ It is not easy to decide with certainty as to the exact position of the fossils 
that come from Wollumbilla. The Lias, the Great Oolite, the Oxford Clay, the 
Portland Oolite, and the Cretaceous Beds may each put in a claim ; but that of the 
Oxford Clay appears to be strongest. That they all belong to the Upper Oolite may with 
safety be inferred.”  Of the Bungeworgorai and Amby Beds, in the same neighbourhood, 
Mr. Moore says, “  Prom the nature of the matrix, though this does not pass for much, 
they appear to have been derived from beds of a different character from those from the 
other districts. As similar Criocerata have never been found below the Lower 
Greensand, it is reasonable to infer the presence of Neocomian Beds in Australia, from 
whence it may have been derived.”

Mr. Daintree mentioned in 1868 f  the occurrence of Belemnites on the Dugald 
River, Cloncurry District.

In  accompanying Hann’s Northern Exploring Expedition in 1872, Mr. Norman 
Taylor discovered richly fossiliferous deposits in the Walsh District. From notes which 
he has kindly placed at my disposal, I  make the following extracts :—

“ At Camp 11 on the Walsh River, and likewise at Camp 79 (return 
journey),X at Elizabeth Creek [near what is now Wrotham Park Station], where mostly

* Quart. Journ. Geol. Soc., xxvi., p. 226.
t  Report on the Cape River Diggings, and the latest Mineral Discoveries in Northern Queenslar.d 

Brisbane: by Authority : 1868.
J- The positions of the Camps referred to are laid down (Mr. Taylor says not very accurately) on the 

map attached to Mr. Hann’s “  Diary of the Northern Expedition.” Brisbane: by Authority : 1873.
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Belemnites were found in a calcareous conglomerate. In a creek a short distance to the 
north-east of Camp 81 (return journey), there occur large quantities of ironstone 
nodules, in one of which I  discovered a fine and very perfect crustacean, which, however, 
appears to have been lost,* as it was not noticed by Mr. Etheridge, senr., when describing 
the Collection. The Mesozoic rocks here rest on a grey felsitic quartz-porphyry.

“ At Camp 11 the Mesozoic beds consist of thin-bedded brown, olive, and 
whitish concretionary shales, passing downward into blue marly-shales, having a 
crystalline efflorescence on the surface (sulphate of soda?) and decomposing rapidly. 
The olive-coloured limestone concretions form lines (in the shales) in the cliffs, like 
the flints in the chalk of England. These beds dip slightly northwards, and are faulted 
in several places, and are jointed east and west. To the south the plains are occasionally 
covered with these boulder-like concretions and glazed ironstone pebbles.f

“  A t Elizabeth Creek, between Camps 11 and 13, the cliffs consist of red and white 
conglomerates X passing downwards into sandy beds, which rest on blue shales and 
gypseous marls, with thin layers of gypsum and cone-in-cone limestone. Septaria also 
occur with veins of dolomite and centres of calc-spar. Irregular patches of red and 
yellow concretionary ironstone also occur, some pebbles having an external jet-black 
polish. W ith the exception of a fragment of an Orthoceras,§ the only fossils I  could find 
were Belemnites in a calcareous conglomerate at the base of the cliffs and obscured by 
talus.

“  At Camp 14, Mesozoic blue shales and concretionary limestones occupy the 
river bed, overlaid by a grey jointed calcareous sandstone. The rounded flattened 
concretions (not boulders) in these beds, as well as the beds themselves, contain a rich 
store of fossils, especially Cephalopoda (Ammonites, Crioceras, &c.). These fossil 
beds are everywhere overlaid by siliceous pebbly conglomerates, coarse grits and 
sandstones, and ironstone and ferruginous grits.” ||

“  In a letter from the late Rev. W . B. Clarke to myself, dated 4th June, 1874, 
he says: “ Prof. Etheridge (senr.) says of the Walsh River fossils, ‘ there is no 
specimen of Orthoceras in the entire series,’ and Mr. Carruthers writes thus : ‘ There 
is not sufficient to warrant establishing a species, but the fragments point to a form of 
Taniopteris, nearly allied to Strangerites ensis (Oldham and Morris in Indian Survey 
Memoirs), which Schimper calls Angiopteridium, W e must have more materials, 
however, before we can be certain.’ ”

The following is Mr. Etheridge’ s description of the Walsh River fossils, quoted 
in a letter of the late Mr. K . T. Staiger, the then Curator of the Queensland Museum, 
Brisbane, dated 8th May, 1874.

“  The Walsh River fossils consist of the following form s:—
C e p h a l o p o d a .

Ammonites, allied to A. clypeiformis. 
Ammonites, sp. (?)
Crioceras (4 ), sp.
Belemnites (2 ), sp. * * * §

•v

- A ll from nodules.

y
* In a letter to me, dated 25th October, 1879, Mr. Taylor says : “  In looking over the list of Queensland 

Exhibits, at Sydney, I find one by the Trustees of Brisbane Museum of a Crustacean unknown, from the 
Walsh, which must be my missing specimen.” (R.L.J.) The specimen exists in the Queensland Museum, 
and will be described. (It. E. Junr.)

t  Mr. Skene, of Wrotham Park Station, assures' me that Ammonites and Belemnites occur at 
Elizabeth Creek in situ. (R.L.J.)

I  Desert Sandstone, apparently. (R.L.J.)
§ Probably the phragmacone of a Belemnite. (R. E. junr.)
|| Desert Sandstone ? (R.L.J.)
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B ivalve Shells.
Myacites
Pyssoarca
Solemya
Area
Panopcea
Inoceramus

Hinnites
Cytherea
Gyprina
Myoconcha ,
Pecten
Teredo in fossil wood.

“  I believe the whole of these are Cretaceous (Lower) and one perhaps Neocomian. 
Most of the species are new, hut to figure and describe them would serve no good pur
pose, as they are all apparently in drift nodules, and can hardly have been found in situ. 
I  shall always have much pleasure in rendering you what assistance I  can in these 
matters, but I  would at the same time point out the uselessness o f  sending home any 
fossils f o r  determination ivliich are simply drifted surface specimens. The perplexing 
mixture of forms from "Wollumbilla, previously described by Moore, arose from this 
collection of specimens from drifted nodules. The whole series will be returned to the 
Colony as soon as Mr. Carruth'ers has completed his investigation of the supposed speci
mens of Glossopteris.”

Mr. Taylor continues:— “ No mention is made of some fine Ichthyosaurus 
vertebrte discovered on the Walsh by Warner (one of our party), or of my Crustacean.

“  The Mitchell River bed is composed (at Camp 14) of thin grey shales and brittle, 
conchoidally fractured, marly mudstones, full of large and small flattened globular 
concretions. The mudstones are full of Dentalium (?) and small bivalves (Leda ?), 
and the concretions of large bivalves and Cephalopoda (Pecten, Ammonites, &c.) always 
lying on their flat surfaces. That they have been formed in situ by segregation of the 
calcareous matter round the decomposing animal, there can be no doubt. The idea of 
their drift origin is simply preposterous.”

Calcareous nodules, such as are described by Mr. Taylor, are of common occur
rence among the shale beds all over the Rolling Downs, and I  have no doubt that Mr. 
Taylor’ s fossils were found in situ. At the same time the misconception on the part of Mr. 
Etheridge probably arose from the imperfect data concerning the occurrence of the 
fossils with which he was furnished. As a matter of fact, I  am given to understand that 
the Ichthyosaurus vertebrae, from what cause I  cannot tell, never reached Mr. Etheridge.

The late Mr. R. Daintree remarked * that “  all the great plains of Queensland 
westward of the Main Range consist of subaerially decomposed Oolitic and Cretaceous 
shales, limestones, and sandstones and, further— “ The only variety in the lithological 
character of the Elinders and Thompson Rivers Mesozoic rocks is the change from 
shale to fine-grained sandstone in the alternating beds, the shale greatly predominating; 
its line of bedding marked by thin bands and nodular layers of argillaceous limestone.”  

“ One other peculiarity in the strata forming the series is the presence at intervals 
of thin layers of limestone having the well-known cone-in-cone structure. This has 
more the appearance of a chemical precipitate than a mechanical deposit, and contains
no fossils. Its analysis gave:—

Insoluble in hydrochloric acid ... 14'920
Ammonia-precipitate 4*860
Carbonate of lime ... 75*458
Undetermined constituents... ... 4*762

100*000 ”

* Quart. Journ. Geol. Soc. 1872, xxviii., p. 282.



394

Speaking of the collection examined by Mr. Moore, Dainlree suggests * that “ it 
is possible that fossils from different localities, or perhaps drift specimens, have been 
mixed up.”

In the same Paper Mr. Daintree (p. 278) remarked that “  a single shell ( Tellina) 
found in a bed of horizontal limestone at the head of the Gregory on the Barkly Tableland, 
and forwarded to me by the Bev. W . B. Clarke, of Sydney, would, if belonging to this 
Desert Sandstone [Series], as it probably does, give reason to believe that the lacustrine 
condition may be eliminated.”  This observation is noticed merely for the purpose of 
correcting Daintree’s mistake, the limestone of the Barkly Tableland having since 
proved to belong to the Bolling Downs Formation.

Daintree continues as follow s :— “  As early as 1866, a suite of fossils was 
collected by Messrs. Sutherland and Carson (o f -Marathon Station) on the Blinders 
Biver, and forwarded for determination to Prof. McCoy in Melbourne. They were 
never figured f ; but his manuscript names are as follows X '—

B eptilia.
Ichthyosaurus australis, McCoy.
Plesiosaurus Sutherlandi, McCoy.
Plesiosaurus macrospondylus, McCoy.

Cephalopoda.
Ammonites Sutherlandi, McCoy.
A . Flindersi, McCoy.
Pelemnitella diptycha, McCoy [==_B. Ganhami, Tate].
Ancyloceras Flindersiy McCoy.

L amellibranchiata.
Inoceranms Carsoni, McCoy.

„  Sutherlandi, McCoy.
“  One locality being assigned to all the fossils alluded to in the above notice, it 

was evident to me that either fossils from different localities had been mixed together, 
or derived specimens had been mingled with those obtained in situ, and no satisfactory 
conclusion or inference could be drawn, for purposes of correlation with European, 
Asiatic, or African forms. In company with Mr. Sutherland, who supplied McCoy 
w-ith the before-mentioned materials, I therefore visited the Upper Flinders and care
fully collected the fossils from three localities— viz., Marathon Station, Hughenden 
Station, and Hughenden Cattle Station.

“  A t Marathon, which is some forty miles further down the Flinders than 
Hughenden, there is, close to the homestead, an outcrop of fine-grained yellow sand

* Loc. cit. p. 282.
+ Prof, (now Sir. F.) McCoy published his researches on these fossils in a series of Papers entitled as 

follows :—
(1.) A  Note on the Cretaceous Deposits of Australia. Ann. and Mag. Nat. Hist., 1865, 3rd Ser., xvi., 

p. 333.
(2.) On the Discovery of Cretaceous Fossils in Australia. Trans. R. Soc. Viet., I860, vii., pp. 49-51. 
(3.) On the Occurrence of Ichthyosaurus and Plesiosaurus in Australia. Ann. and Mag. Nat. Hist., 

1867, 3rd Ser., xix., p. 355.
(4.) On the Discovery of Enaliosauria and other Cretaceous Fossils in Australia. Trans. R. Soc. 

Viet., 1868, viii., p. 41.
From these references, it will be seen that Sir F. McCoy was absolutely the first to announce the occurrence 
of Cretaceous fossils in Australia.

J Without the attached notes.
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stone, which has been quarried for building purposes; and below this, down to the edge 
o f a waterhole supplying the house, is a series of sandstones and argillaceous limestones, 
containing numerous organic remains.

“ These I  have submitted to Mr. Etheridge [Senr.], for examination and correla
tion, the result of which will appear in the Appendix to my paper; I, however, attach 
here a summary of the forms determined by him from this locality : —

Inoceramus maraihonensis, Eth.*
„  allied to problematicus.
„  pernoides, Eth.
„  multiplicatus, Stol., var. elongatus, Eth.

“  From these beds also came M cCoy’s Reptilia.
“  The ‘ Marathon ’ Beds, as they may be designated, are undulating, with an 

uncertain dip. Proceeding from ‘ Marathon ’ up the Flinders River (most probably over 
a series of older beds) no cliff-sections are met with; but at Stewart’s wash-pool, on 
the main road, the Avicula hughendencnsis, Eth. [=A ucella  hughendenensis, Eth. til.] 
o f Hughenden is found in abundance.

“  At Robert Grey’s Hughenden Station, however, which lies about three miles 
east of Mount Walker, a series of calcareo-argillaceous beds crop out, containing a 
marked and well-preserved fauna, indicating no great difference in facies from that of 
Marathon.”

A  section accompanying Daintree’s text “ of a cliff on Bett’ s Creek, intermediate 
between Marathon and Hughenden,” and another “  on the bank of the Flinders,”  “  show 
how nearly horizontal the great Mesozoic system of the Flinders remains; but the 
latter indicates their general dip towards the north-east [north-west must be meant]} 
and therefore places the Hughenden Beds below those of Marathon. The observations 
collected on the journey between these two places give the same result. The palseonto- 
logical evidence is not sufficient to enable Mr. Etheridge [Senr.] to draw any great line 
of demarcation. His determination of the species from the Hughenden beds is as 
follow s:—

Ammonites Beudanti, D ’Orb, var. Mitchellii, Eth.
„  Daintreei, Eth.

Avicula hughendenensis, Eth.
Pecten, &c.

“  These were obtained from horizontal calcareo-argillaceous beds, fronting the 
water-hole where the sheep-wash is placed, about half a mile from the Hughenden 
Station. The Avicula bed, which is a very marked band, about four inches thick, gives
by analysis:—

Residue insoluble in HC1, chiefly c la y ... ... ... ... 17'230
Ammonia-precipitate, of which 1'219 per cent, was ferric-oxide 9  368
Carbonate of lime... 67'888
Carbonate of magnesia ... 2'520
Undetermined, water, &c. 2'994

100-000
“  The Hughenden Cattle-station is twenty miles further up the Flinders than the 

Hughenden Head Station. Here hundreds of Belemnites are strewn over the surface ofO
the two ridges which front the Cattle-station huts, but they are rarely found in the soft 
shales which crop out from under an escarpment of ‘ Desert Sandstone.’

*The names quoted here must be understood to be subordinate to those hereafter given by my 
Colleague.
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“  The lithological character of these Cretaceous strata is such that decomposition 
is rapid; and cliff-sections are accordingly very rare, the resulting physical aspect being 
that of vast plains, which form the principal feature of Queensland scenery west of the 
main dividing range ; but that the ‘ Desert Sandstone ’ has extended over all this country 
is evidenced by its existence either in the form of outliers or as a marked feature in situ 
on all main watersheds, or by its pebbles of quartz and conglomerate, which are strewn 
everywhere over the surface of the plains.

“  The height of the watershed between the Thompson and the Flinders Rivers 
is locally not more than 1,400 feet above sea-level; and as the former river has to 
travel as many miles before reaching the sea, it is easy to understand why, in a 
country subject to heavy tropical rains at one period of the year, followed by a long 
dry season, the river channels are ill-defined, and vast tracts of country covered by 
alluvial deposits.”

Mr. Robert Etheridge, E.R.S., in an Appendix to Mr. Daintree’s Paper, gave a 
detailed description of the fossils from the Flinders area, which need not here be 
repeated, as in the following pages the names and descriptions are recapitulated, 
with annotations and the results of a fuller experience, by my Colleague.

Speaking of the material which formed the subject of Mr. Moore’ s paper 
already referred to, Mr. Etheridge says # :— “ It is, however, to be regretted that his 
specimens were not obtained in situ, instead of from drifted materials; for nothing 
is known of the beds or sections from which the Wollumbilla fossils originally 
came. It is not a little singular, however, that Mr. Moore recognised twenty 
species as common to England and "Western Australia.”  In this, and the same 
W riter’s remarks on Mr. Taylor’s Walsh fossils, as well as in Mr. Daintree’ s remarks, 
we can trace the steady growth of the misconception which I  believe was started by 
the Rev. W . B. Clarke’s error in taking the Wollumbilla nodules for drifted boulders.

From the imperfect materials at his disposal, aud taking his stratigraphical 
information, it must be remembered, at second-hand, Mr. Etheridge read the sequence 
of the Mesozoic and Cainozoic strata, as follows :—

Cainozoic
Pleistocene. 
Upper Volcanic. 
Desert Sandstone. 
Lower Volcanic.

{Marathon Beds.
Hughenden Beds.

Maryborough Beds.
C Tamiopteris [Tivoli and Burrum Coal Measures].

Oolitic < Wollumbilla Beds. Lias and Oolite.
(.Gordon Downs Beds.f

I  may say here that later stratigraphical observations show, and palaeontological 
research corroborates, that the Burrum Coal Field is older than the Ipswich (repre
sented by Tivoli in the above list) ; that I  regard the Hughenden, Marathon, and 
Wollumbilla Beds as practically on the same horizon and of Lower Cretaceous age; 
and that the Desert Sandstone and Maryborough Beds are identical and Upper 
Cretaceous.

oNO
in<D
a

Sir Richard Owen describes J under the name of Notochelys codata, Owen,§ a 
Chelonian reptile from the Flinders River. * * * §

* Loc. cit., p. 323.
f  Gordon Downs, near Roma, the locality referred to, must not be confounded with Gordon Downs 

at the head of the Roper, near Clermont, where Permo-Carboniferous Coal Measures occur.
J Quart. Journ. Geol. Soc., Vol. xxxviii., p. 178.
§ Hereinafter described as Notochelone costata, Owen, sp. (R. E. Junr.)
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The Rev. T. W . Ramm, in 1885, presented to the Geological Survey Collec
tion, a Cephalopod from the Flinders River, near Hughenden, which I  took 
for Orthoceras, but which my Colleague now identifies with Belemnites Selheimi, 
Ten. Woods.

The extracts above quoted appear to exhaust the stratigraphical and litho
logical information recorded by former writers on the Rolling Downs Formation, and 
I  now add what I  have myself observed in various traverses of the Western District.

From the junction of Julia Creek with the Cloncurry north-westward to Gregory 
Downs, the strata of the Rolling Downs Formation can be traced.

A t Kamilaroy, on the Leichhardt River, and the “  Grass Gunyah,”  twelve miles 
south-west of Kamilaroy, are extensive outcrops of magnesian limestone. At Kamilaroy 
the limestone yielded specimens, among which my Colleague recognised Belem nites; 
Otodus apendicnlatus, Agassiz; vertebrae of a Teleostean fish; and a posterior costal 
plate of a Chelonian.

On the Leichhardt, nine miles from the mouth of Gunpowder Creek, another 
limestone yielded Belemnites, a portion of the tooth of Lamna, and Aucella Imghen- 
denensis, Eth.

Running up the Gregory River, Palaeozoic rocks occupy the greater part of the 
distance from Gregory Downs to the mouth of the O ’Shanassy. Carl Creek Police 
Station is situated on the right bank of Carl Creek, a fiue rushing stream, which leaves 
the Gregory and runs into the O ’Shanassy. Behind the barracks is a large open plain 
bounded on the south by cliffs of a hard yellow limestone, horizontally bedded. 
This limestone evidently occupies an ancient depression, and overlies (unconformably) 
nearly vertical Palaeozoic sandstones, &c. The summit of this limestone forms a plateau 
which extends to Rocklands under the name of Barkly’ s Table-land. The occurrence 
o f Tellina on Barkly’ s Table-land has already been noted.

On the Upper Flinders, eighteen miles N. 29° W . of Coalbrook Railway 
Station, on the Northern Railway, the Rolling Downs Formation is seen beneath the Desert 
Sandstone. The uppermost beds seen are soft crumbling dark-grey shales, about sixty 
feet in thickness, with bands of red ferruginous sandstone or arenaceous ironstone and 
grey limestone. Thence, down to the level of the river, are seen about ten feet of dark, 
fine-grained, felspathic sandstone. The surfaces o f the sandstone beds in the river are 
in places covered with obscure markings suggestive of the tracks of gigantic reptiles. 
The beds of the Rolling Downs Formation seen in this section, although nearly hori
zontal, undulate slightly, but their general tendency is to dip down the river, while the 
Desert Sandstone remains horizontal, thus affording a new instance of the unconform- 
ability observed elsewhere between the two formations. The shaly beds of the inferior 
formation, with their bands of ironstone and limestone, bear a close resemblance to the 
portion of the Rolling Downs Formation exposed in the neighbourhood of Hughenden. 
A  few hundred yards up the river, the rise of the strata exposes beds on a lower horizon 
than those above described. These are thick-bedded sandstones, partly of felspathic 
but mainly of siliceous materials, varying into grits, pebbly grits, and conglomerates. 
About two miles further up the river the following section is seen on the left 
bank:—

Section No. 1.

(a) White gritty and pebbly sandstone
(b) Laminated grey micaceous clay
(c) Coal ... ... ... ... ... ... ... *
(d) Fine-grained brown siliceous shales, with plant-remains

Ft. in.
... 40 0
... 0 9
... 0 2|

0 2
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«

( / )

(9)

S
1

Coal ...
Brown laminated clay 
Coal ...
Black mud with coaly streaks
Grey-brown shale, with coaly specks and streaks
Coal ... ... ... ... . ...
Grey shales with coaly streaks ...
Coal in bed of river (bottom of seam not seen)...

Ft. in. 
... 0 6 

Oto 0 1 
0 7
0 3
1 0
0 OJ
1 6 
0 6

On the right bank of the river, about one chain below the last section (south- 
south-west), the following section was measured :—

Section No. 2.

(a) Sandstone ....................................
(ft) Laminated grey micaceous clay or shale
(c) Coal .................................................................................
(d) Fine-grained brown siliceous shales, with plant-remains
(e) Coal ......................................................................
( f )  Dark-grey shale or fire-clay, with plant-remains
(g) Coal in bed of river (bottom not seen) ..............

On the left bank of the river, about threo chains 
following section was seen :—

Ft. in.
... 40 0 

0 8 
0 2
0 2J
1 1 
0 2i 
0 7

above Section No. 1, the

Section No. 3.

{Coal ...
Dark sandstone band

C oal........................................................................................................
Brown hard unlaminated siliceous clay, with coaly streaks, in bed of 

river (bottom not seen) ...

Ft.
1
0
0

in.
1
1*

0 8

In  the above three sections, the identifiable beds are distinguished by italic
letters.

An analysis of a sample of seam ( g) gave the following results:—
Water ............... 8-30
Volatile hydrocarbons 3736
Fixed carbon 5104
Ash 2-80

Specific gravity 1*38.
10000

The coal scarcely soils the fingers, and gives a jet-black powder. The ash is 
white, with a faint yellow tinge, and mainly siliceous. The coke is hard and firm. The 
small amount of incombustible residue, and the proportions of volatile hydrocarbons, 
and fixed carbon, make this coal a very valuable one, either for gas-making or steaming 
purposes; in fact, it may be pronounced to be a better coal than some of the most 
highly prized coals of Newcastle (N .S .W .). The thickness of the overlying Desert 
Sandstone is not great, and may place no very serious difficulty in tracing the coal-seams, 
should any be found of workable thickness, to the railway line.*

In the Diagram (PI. 45, fig. 1) the relation of the Rolling Downs Formation to the 
granite and other rocks, as seen at Tatoo Camp, in a gully near the head of the

* Report-by R.L. J. on Coal Discoveries on the Flinders. Brisbane: by Authority : 1888.
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Flinders, is well shown. It rests on the granite, and is overlaid unconformably by the 
Desert Sandstone, which overlaps it, and abuts against the granite. The Desert 
Sandstone itself is covered by lava-form basalt beds which overlap it and appear again in 
great force on the Burdekin side of the granite range. The altitude of Tatoo Camp 
was estimated (by Aneroid) at 1,810 feet.

On the Dalrymple Boad, twelve miles above Hughenden, a gullv, rising in Mount 
Beckford, and falling into Porcupine Creek, exposes a section of about twelve feet ef 
horizontally bedded grey clay shales, with thin bands of grey flags and “ damper-shaped ”  
nodules o f magnesian limestone, each enclosed in an envelope of glittering carbonate of 
lime. Exactly similar strata are exposed at Hughenden Township, in the Chinaman’s 
Gully, and at the washpool from which Daintree obtained some of his fossils. I  could 
see, however, only a few Belemnites, and some shells, all in bad preservation. The 
“  damper-shaped nodules ”  are, I  believe similar to those from which the Wollumbilla 
and Walsh fossils were obtained.

1 have within the last year or two received several fine specimens of Crioceras, 
some in nodules, from Hughenden Township, and in July, 1891, visited the locality a 
second time. On this occasion I  was more successful than on the former, having split 
up many of the “ damper-shaped ”  nodules, each of which was found to contain a 
Crioceras or other fossil or fossils. There can be no doubt that the nodules are merely 
concretions occurring in lines along the bedding-planes.

Mr. George Sweet, of Brunswick, Melbourne, made a collection of fossils from 
Hughenden in 1889, which have not yet, however, been described.*

The Bolling Downs Formation occupies the district traversed by the Cloncurry 
Boad from Wongalee, above Hughenden, to Fisher’s Creek, near Cloncurry.

Eight miles below Hughenden, I  saw some oval nodules of limestone, one of 
which, on being split up, was found to be full of fragmentary shells.

Between fifteen and thirty-nine miles west of Hughenden, frequent outcrops 
were seen of nodular calcareous sandstone (which had for the most part, when 
weathered, lost its lime) and of flaggy, fine-grained, pale-brown, tough sandstone.

Thirty-nine miles below Hughenden, a gully falling into the left bank of the 
Flinders exposes horizontal beds of brown sandstones, with Belemnites and small shells, 
which, however, were not in preservable condition.

Seven miles above Marathon Station, a limestone bed yielded Aucella Twghen- 
denensis, Eth., Inoceramus pernoides, Eth., and the wing of a Neuropterous insect, 
AEJschna Jlindersensis, W ood ward.f One bed of limestone was entirely made up of 
fragments of Inoceramus.

A t Marathon Station I  saw the beds o f fine-grained buff-yellow sandstone, 
shales, and limestone referred to by Daintree as the source of his fossils, but in 
the time I  could spare (I  was hurrying to join the Transcontinental Bailway 
Expedition under General Feilding, at Cloncurry, in the year 1881) I  could find 
no fossils well enough preserved to take away, but I  saw numerous fragments of 
Inoceramus.

Seven miles below Marathon Station I  obtained specimens of Inoceramus (of 
the remains of which one bed was entirely composed) from buff-coloured and reddish 
calcareous sandstones.

* This Collection has now been partially examined (May, 1892), and a few of the results are 
incorporated in subsequent pages of this work. The whole will be subsequently described with other 
material officially collected in the meantime. (R. E. Junr.)

f  On the Wing of a Neuropterous Insect from the Cretaceous Limestone of Flinders River, North 
Queensland. By Henry Woodward, L.LD., F.R.S., Geol. Mag. (1884), vol. i., p. 337.
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Twenty-five miles below Marathon Station the road began to be strewn with 
“  cone-in-cone ”  limestone, evidently derived from beds in situ beneath, and from one 
to four inches in thickness. About a mile further I  saw fine-grained yellow sandstones 
and grey shales dipping at 7° to the S.E.

Three miles above Richmond Downs I  observed the following section:—
ft. in.

Shales, say .........................  4 0
Soft grey and yellow sandstone 2 0
Limestone ... 0 6

The bottom of the limestone had a cone-in-cone structure, and the top was full 
of shells, which my Colleague named Inoceramus Carsoni, McCoy, I. Sutherland}, McCoy, 
and Inoceramus, a third species. Daintree’s observation, already quoted, that the 
cone-in-cone limestone contains no fossils, and has the appearance of a chemical 
precipitate rather than that of a mechanical deposit, will be remembered. I  saw an 
Inoceramus quite a foot in length, but was unable to detach it from the matrix.

Between Richmond Downs Station and the Flinders, yellow sandstones having a 
slight dip to the south-east were observed. In similar sandstone below the stockyard 
I  found an Inoceramus. Near the Richmond Downs Post Office I  saw a fragment of an 
immense Grioceras lying on the roadside.

Thirteen and a-half miles below Richmond Downs Station a gully falling into the 
left bank of the Flinders exposed a section of crumbling grey and bluish shales with 
limestone and grey calcareous sandstone. From these I  obtained specimens of 
Inoceramus Carsoni, McCoy.

Twenty-one and a-half miles below Richmond Downs Station, a gully on the left 
bank of the river showed a scarp of about twenty feet of brown shales, overlaid by grey 
sandstones, with an apparent dip (though undulating) up the river. From the shales I 
obtained Inoceramus Sutherlandi, McCoy.

Eight miles further the bed and banks of the Flinders expose a series of blue- 
grey shales and thin-bedded and flaggy soft fine-grained blue-grey sandstone, 
dipping about 3° to the E. In the sandstone I  saw only a fragment of a large flat 
bivalve.

A t the crossing of Neelia Creek I  found Aucella hughendenensis, Eth., and 
Inoceramus in a bed of limestone. Brown sandstone and cone-in-cone limestone are 
seen at the crossing.

For sixteen miles beyond Neelia Creek the road is covered with loose blocks of 
grey sandstone and cone-in-cone limestone. JBelenuiites are occasionally seen on the 
surface. On some ridges sixteen miles from Neelia Creek, I  saw sandstone and cone-in
cone limestone dipping slightly to the east.

Between Neelia and Julia Creeks, grey and brown sandstone and cone-in-cone 
limestone are frequently seen. At Julia Creek I found the G-asteropod named Natica 
. JacJcii, Eth. fil., and a fragment of a Cephalopod.

Sections of brown flaggy sandstone and cone-in-cone limestone are exposed by 
Box Creek.

One mile west of the Williams River is an outcrop of semi-vitreous sandstone 
containing Belemnites and nodules of limestone resembling “  curling stones”  in size and 
shape.

Eight miles beyond the Williams are blocks of a very hard brecciated siliceo. 
calcareous stratified rock, from which I  obtained Inoceramus. Portions of the rock were 
almost entirely made up of the disintegrated shelly fibres o f this genus. I  also observed 
in one piece the impression of a Belemnite.
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Fifteen miles from the Williams (on Fisher’ s Creek waters), sandstones composed 
almost entirely of the fibrous shelly matter of Inoceramus are seen to rest on hardened 
black slates and Lydian stone. Indeed, in several places, notably near Marathon, 
I  noted the presence of beds almost entirely composed of this fibrous material, sufficient 
to attest that this mollusc must have lived in almost incredible numbers.

I  believe the strata above described, from W ongalee to Fisher’ s Creek, near 
Cloncurry, to form one continuous series. They seem to form a large synclinal trough, 
with an axis crossing the Flinders from east to west, somewhere in the neighbourhood 
of Marathon. A t the heads of the Flinders the lowest beds do not crop out, as the 
Foiling Downs Formation there overlaps the Palaeozoic and Metamorphic rocks of the 
Dividing Fange, and are covered by the Desert Sandstone and the basalts of the table
land. To the west of Fichmond Downs, however, a gentle rise to the west brings up a 
series of strata which apparently occupy a lower horizon than those in the centre of the 
trough. From Hughenden to Marathon the strata consist for the most part of grey 
shales with nodules of magnesian limestone and grey and brown sandstones, which are 
occasionally calcareous and nodular. Near Fichmond Downs, where an easterly dip is, 
for the first time, distinctly observable, the limestones assume a different character, and 
are distinguished by a prevalent cone-in-cone structure. Further west there are fewer 
shale beds and thicker and browner sandstones. The latter are extensively veined with 
gypsum, and I  have been informed by squatters and others that beds of gypsum are 
frequently met with in sinking wells. The whole series is fossiliferous.*

A  bed of gypsum, o f workable thickness, and o f great purity, occurs at Chollarton, 
near Collingwood. Specimens o f this have been presented to the Geological Survey 
Collection by Mr. Julius von Berger.

Tbe return journey from the Transcontinental Failway Expedition, from Clon
curry to Charters Towers, via Cloncurry, Winton, and Fockwood (188 L-2), afforded me 
opportunities of observing the Foiling Downs Formation on- a course to the south of 
that of the outward journey.

From Edington Station to the head of Eastern Creek scarcely a section of the 
strata was seen, although the shale debris and the marked features of the Foiling Downs 
sufficiently attested the presence of the formation to which they give their name. The 
divide between the Gulf waters and those of the Great Australian Bight (Diamentina 
Fiver ?) was crossed imperceptibly, as it forms no “ range”  whatever.

One and a-half miles down the Diamentina, from Kynoona Station, some grey 
and buff sandstones, cone-in-cone limestone, and grey shales were observed. The 
sandstones contained Echinus spines.

For the next twenty-five miles down the river, wherever the rock was visible it 
was found to be of grey or buff sandstone. Sometimes the ground was strewn with 
large, not well-rounded pebbles of tough quartzite, occasionally inclining to opalization, 
and smaller aud better-rounded pebbles of sandy-brown ironstone. These pebbles are 
probably derived from the Desert Sandstone, cliffs of which are seen to the south.

For six miles up and five down the river, from Dagworth Old Station, sandstones 
with grey sandy shales prevail, and the sandstones get coarser in grain and greyer in 
colour as the river is followed down. A  good deal of silicified wood is seen on the surface; 
but it is doubtful whether it came from the Foiling Downs Formation, or from the 
Desert Sandstone, which must have covered it.

* Report by R. L. Jack on the Geological Features o part o the District to be traversed by the pro
posed Transcontinental Railway. Brisbane: by Authority: 1885 Supplemented by Notes made on the 
Journey and hitherto unpublished.

2 B
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Between the Diamentina and Wokingham Creek, grey sandstones are seen at 
intervals, with occasional sandy ironstone or ironmasked sandstone. Silicified wood is 
strewn over the soil.

On W atts’ Creek, a tributary of the Diamentina, pale greenish-grey sandstones 
are seen in thick beds. The sandstone has a remarkable internal structure. Although 
the lines of bedding continue without interruption, a concretionary process acting on 
the protoxide of iron in the rock appears to have hardened spherical portions of the 
mass, which can easily be detached from the softer portions. These spheres weather out, 
as round as cannon-balls, and can be seen in the bed of the creek, of all sizes, from that 
of small shot to six feet in diameter. I  have so frequently heard descriptions of similar 
“  sandstone balls ”  from different portions of the Bolling Downs, that the structure 
referred to cannot be uncommon, but the above is the only instance I  have seen. The 
“  balls ”  are not waterworn, it must be remembered, but concretionary.

In a well sunk, about 1878, on the march between Werna and Ayrshire Downs 
Buns, a three to four inch seam of coal was cut at one hundred and forty fe e t ; a 
second seam was struck between one hundred and forty feet and one hundred and 
eighty feet. The sinking was left off in hard fine-grained sandstone at two hundred and 
four feet. I was informed that the strata passed through were, with the exception of 
the coal-seams, all grey sandstones and sandy shales, and that among the beds cut 
through were an argillaceous flagstone with shells and several beds of sandstone with 
iron pyri; es, and that many fragments of silicified and carbonised wood were met with. 
Some fragments o f coal from the spoil-heap gave, on an approximate analysis:—

Carbon 39-07
Volatile 55-96
Ash ... 4-97

1 0 0 -0 0

This coal does not soil the fingers, and bears a close resemblance in composition 
to the famous Lesmahagow Cannel Coal, although it is brighter and more lustrous in 
cross fracture. My samples had lain exposed to the weather for two and a-half years, 
and must have lost some of their volatile matter. An analysis of the Lesmahagow Coal 
is given for comparison:—

Carbon 39"40
Volatile 5660
Ash ... ... 4-00

10000
A  little water was struck below the first coal-seam, and a little at one hundred 

and eighty feet. "Water stood at one hundred and thirty-four feet from the surface.
In the Township of Winton, “  Sheppard’ s W e ll”  was sunk in Allotment 7 of 

Section 1. Mr. Julius von Berger supplied me, in 1882, with the following 
section:—

Ft. in.
Alluvial layer (yellowish, sandy, with a few seams of

carbonaceous ash) ... 40 0
Coaly shale ... ... 0 0|
Second alluvial layer ....................................  40 0
Coal-seam..................................................................................  0 7
Third alluvial layer (compact clav-shale with pieces of jet 

and lanceolate leaves : in the middle of the layer a bed 
of shells)

Coal-seam ...
Hard alluvial clay • • •

40 0 
2 0 

13 0
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No water was obtained in the well. The following analysis of some o f the 
coal fragments from the spoil-heap was made on my return to Townsville:—

Carbon ... 3032
Volatile ... 49'34
Ash ... ... 20-34

100 00
Another well was sunk by the Government, just behind the Court House in 

Winton, but owing to the recent sudden death of the contractor I  could get no informa
tion as to the strata passed through. I  found (2nd January, 1882) that the greater 
part of the shaft was slabbed up, but I was informed that a coal-seam fifteen 
inches in thickness was cut at seventy feet, and another at about one hundred feet. At 
the bottom of the shaft (one hundred and fifty feet), where it was still unslabbed, I  saw 
horizontally bedded sandy shales. The coal-seams were fifteen and twenty-four inches 
in thickness respectively. That is, I  came to that conclusion, for the accounts I  got 
differed considerably. Opinions would naturally differ as to how much was coal and 
how much shale. Prom the fragments I  picked up in the spoil-heap, I  should say that the 
coal occurred in thin layers among dark carbonaceous shales. Specimens I  analysed at 
Townsville gave—

Carbon 
Volatile 
Asli ...

... 52-49 

... 42-93 

... 4-58

100-00
Two species of the genus Vnio from this well were presented to the Geological 

Survey Museum by Mr. Julius von Berger.*
On Yindex Station, near Winton, a well was sunk about 1880. As the station 

had changed hands between that time and the date of my visit (3rd January, 1882), I  
could get little information, but I  learned that a nine-inch coal-seam was cut at seventy- 
five feet, and other two seams (the upper one sixteen inches thick) between seventy-five 
and one hundred feet. A t one hundred and ten feet a sufficient supply of water (which 
rose twenty-five feet) was struck, and the sinking was stopped. The rubbish round the 
well consisted of soft grey shales and flags, with chips of coal, and a few lumps of hard 
buff-coloured sandstone.

' A  second well was sunk on Crawford’s Creek, nine miles east of Yindex, and 
water was obtained at one hundred and fifty feet. The strata passed through were very 
much the same as in the well at the station. I  heard that coal had been passed through, 
but could get no reliable information.

A  twelve-inch bore was being sunk by Mr. P. de Kock on Yindex Run, about 
seven miles N. 15° E. of the station. I  had previously seen, in Mr. von Berger’ s 
hands in Winton, samples of some of the strata labelled according to their depths. M r. 
de Kock supplied me with the latest particulars of the boring :—

Feet.
S u r fa c e ....................................................................... 5
Fine-grained, soft, friable, buff-coloured sandstone 45
Loose ground ..................................................................................  10
Yellowish sandstone, hard and fine-grained, with silicified wood below... 7
Loose ground .....................................  .........................  17

* A  deposit of Unto has been met with by Prof. R. Tate in the Lake Eyre Basin, South Australia. The 
specimens have been examined by my Colleague.
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Feet.
' Blue clay, with a little fine siliceous sa n d ................................................ 16
Stiff brown plastic clay, with a little hard bluish clay, with plant-

impressions .........................  ... ... 2
Nodules of pale pyrites from depths of 120-130
C oal, 2 feet thick at 130 feet deep 132

D am pH ard grey sandstone ... ... ... ... 1
C oal, 2 feet thick united with sandy clay, at 135
Sandy clay, carbonaceous, down to ... 170
Fine-grained sandy clay (very wet), to 185
Hard grey sandstone, to ... 187
Grey sandy clay.

A t the “  Stone Hut,”  on Rockwood Creek, is a bed of grey sandstone weathering 
buff, the lowest four inches of which is a sort of conglomerate of curious long oval 
pebbles of clay, which I  think must be rolled casts of Lingula-Wke bivalves, together with 
fish-teeth, Echinus spines, Belemnites, Gasleropods, and Pelecypods. Among the specimens 
which I  brought home, my Colleague recognised fangs and tooth of Otodus, Belemnites, 
Aucella Tmghendenensis, Eth., and sections of long spiral univalve shells.

Half-a-mile east of Byrinnia Station are some quarries of blue-grey sandstone 
weathering buff, containing some shells.

Prom Rockwood, on the Landsborough, grey sandstones and drab-coloured lime
stones are seen at intervals for sixteen miles, when, at the “  Jump Up” on the head of 
Jirking Creek, the Desert Sandstone unconformably overlies the Rolling Downs 
Formation.

From the Junction of Rockwood Creek with the Landsborough, my Colleague 
recognised Inoceramus (a young form) among my Collection; from the Landsborough, 
five and a-half miles north-north-west of Rockwood, Aucella Tmghendenensis, Eth., 
and Pecten ; and, from near the head of Jirking Creek, Aucella Tmghendenensis, Eth., 
and Pecten. In the same district numerous examples of Inoceramus were seen on the 
ground, but they were either too bulky, or too imperfect, to carry away.

During a journey in the southern part of the Western Interior, in October and 
November, 1885, accompanied by Mr. J. B. Henderson, Hydraulic Engineer, I  made the 
following notes:—

At Minmi Old Station, on Bungil Creek, near Roma, a soft dull-grey sandstone, 
with thin partings of blue shale, dips to S. at 2° to 3°. The sandstone contains 
numerous plant-impressions, some fragments of silicified wood, and fossil Pelecypoda, 
of which a list is given on a subsequent page.

On the Maranoa River, about half-a-mile north of the Railway, are blue shales 
with bands of limestone nodules. The shales and limestone at the lowest point down 
the river dip up the river at about 15°. The remainder of the section dips, if 
anything, up the river, but is practically horizontal. From the limestone nodules I 
obtained numerous fossils, among which my Colleague recognised the Pelecypoda, of 
which a list is also given on a subsequent page.*

On T o  T o  Creek, a tributary of the Warrego, in Lat. 26° S., is a section 
of green sandstone with calcareous and ferruginous parts, and grey shales, and 
cone-in-cone limestone in very thin bands. Ironstone nodules in the shale contain 
doubtful leaf-impressions and shells, and the sandstone contains Belemnites. The 
Rolling Downs rocks are seen'at intervals between T o  T o Creek and Ellangowan.

* In a collection from the Lake Eyre Basin, submitted by Prof. R. Tate to the undersigned, an 
exactly similar matrix and mode of preservation of the fossils exists. (B. E. Junr.)
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On the Nive River, at the Royal Hotel, grey shales with indistinct plant* 
remains, accompanied by greyish-green sandstone and cone-in-cone limestone, dip to S. 
at about 1°.

In the neighbourhood of Tambo the country forms extensive “ downs,”  with 
here and there blocks of sandstone, soft and not very coarse-grained, yellow near the 
outside and green in the interior. The sandstone is pierced with round holes at right 
angles to the bedding-planes. The holes occur too sporadically and are too deep to be 
rain-drops. The sandstone has, apparently, all been calcareous, and occasionally has 
films of half-an-inch to three inches of cone-in-cone limestone adhering to it.

Nine miles down the Barcoo River from Tambo, a calcareous sandstone 
was observed, crammed with Belemnites and other fossils, including Trigonia. An 
exactly similar rock was seen four miles further down the river.

Six miles below the Northampton Hotel, on the Barcoo, a stony ridge on the 
right bank of the river contained large and small round and roundish nodules of limestone. 
In  the centre of each of the smaller nodules is a shell, while the interiors of the large 
nodules are, for the most part, shapeless masses of red iron ochre. The shells are 
mainly Aucella hughendenensis, Eth.

Five miles below Northampton Downs Station, a white limestone is seen on a 
small hill-top. In a gully on the west side of the hill is a section of grey shales and 
brown sandstones underlying the limestone of the hill-top. These strata have a slight 
dip to east-north-east. The sandstone contains a few shells.

A t Blackall, the town well, two hundred and fifty feet deep and unsuccessful, 
passed through grey-green flaggy sandstone, a bed of cone-io-cone limestone, and grey 
shales, containing bivalve shells and Belemnites. The bivalves have their shelly matter 
converted into carbonate of lime, and crumble very readily.

Between Blackall and Aramac, seven miles from Skeleton Creek (in “  Recovered 
South”  Block), brown sandstones dip at 5° to S.

Two miles beyond Home Creek Station a cone-in-cone limestone is met with.
At Coreena Wool-shed, twenty-one miles north of Saltern Creek, a drab-coloured 

limestone yielded numerous examples of Aucella hughendenensis, Eth.
At Aramac, a well had been sunk to the depth of three hundred feet by the 

Divisional Board. From specimens preserved by Mr. S. Sharwood, and the information 
that gentleman afforded me, I  constructed the following section:—

At 22 feet.—Yellow clay shale.
„  30 feet.—Yellow clay shale more sandy.
„  36 feet.—Two veins of gypsum.
„ 45 feet.—Alternate shale and fine sandstone.
„  47 feet.—Fine-grained permeable sandstone, felspathic, siliceous, and micaceous.

Salt water in this.
„  60 feet.—Clay shale, black films of plant-impressions and impressions of shells,
„  70 feet.—Clay shales with shells and pyrites concretions.
„  78 feet.—Clay shales, a little sandy.
„  83 feet.—Clay shale.
„  90 feet.—Clay shale.
„  110 feet.—Clay shale and a concretion, in part calcareous.
„  112 feet.—Clay shale.
„ 128 feet.—Clay shale.
„  132 feet.—Clay shales with shells (unaltered) and pyrites.
„  150 feet.—Sandy clay shales.
„  153 feet.—Sandy clay shales.
„  176-8 feet.—Sandy clay shales, and a calcareous sandstone nodule.
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At 212 feet.—Clay shales with shells and a limestone nodule.
* At 224 feet.—Grey fine-grained sandstone with Ancyloceras Flindersi, McCoy.

„  232 feet.—Clay shales.
„  235 feet.—Clay shales with shells.

* At 238 feet.—Clay shales with Inoceramus Crispii, Mantell ?, Felemnites Canhami,
Tate, and Ancyloceras Flindersi, McCoy.

* At 244 feet.—Clay shales with Inoceramus Crispii, Mantell ?, Aucella hughen-
denensis, Eth., Nucula quadrata, Eth., and Nucula, sp. ind.

* At 284 feet.—Limestone nodule with Crioceras, sp. ind.
* At 290 feet.—Clay shale with Ammonites Flindersi, McCoy.

The fossils to which an asterisk (#) is attached were presented to the Geological 
Survey Museum by Mr. Sharwood, and identified by my Colleague.

The reluctance to admit that the Wollumbilla fossils had really been found 
in situ, and the refusal to take into consideration Mr. N. Taylor’ s Walsh fossils, on the 
ground that they occurred in drifted boulders (whereas they occurred in concretionary 
nodules), resulted naturally enough from the presence of an assemblage of fossils such 
as in Europe could not have occurred in any one formation. It is remarkable that 
almost every Palaeontologist who has worked hitherto on Queensland materials has come 
to the conclusion that fossils from different localities have been mixed up, and this 
explanation has appeared to be specially necessary in the case of fossils from the 
Bolling Downs. On the other hand, my own explorations have satisfied me that 
Queensland fossils are not more liable to this kind of accident than those of other 
countries; that the mixing-up which has caused so much annoyance to Palaeontologists 
has been perpetrated by Nature herself ; that we have a continuous series of beds of 
enormous thickness, in which, however, from the scarcity of sections, it would be 
impossible to map out “  horizons”  ; and that the fossils of the Bolling Downs, from 
the Gulf to the New South Wales Boundary,* must be treated as a whole. Shading 
gradually upwards from the plant-bearing Ipswich Beds, the Bolling Downs Formation 
contains a marine (and occasionally freshwater) fauna, representing the migration of 
many species which in Europe date from Bhsetic to Cretaceous, but which cannot be 
quoted as arguing a strict contemporaneity of life.

Although mainly a marine deposit, plant-beds and coal-seams, indicating fresh 
water or terrestrial conditions, are by no means rare. At one time I  indulged the hope 
of being able to separate a Lower, or Marine, from an TJpper, or Freshwater Series,t 
but later experience has convinced me that this is impracticable, plant-beds and coal- 
seams being met with at different horizons, and not being identifiable over large areas. 
It may be said that I  have not myself seen a single plant in the Bolling Downs in 
determinable condition, the shales on which they are imprinted crumbling rapidly on 
exposure. The Hon. A. C. Gregory, however, mentions J that many well-preserved speci
mens of ferns, including Tceniopteris and Pecopteris, were found in an ironstone bed in 
Bungeeworgorai Creek, ten miles above the main Western B oad; and a specimen 
labelled SpJienopteris, from the Bulloo Biver, in the south-western corner of the Colony, 
is included in the collections of the Queensland Museum, Brisbane.

In addition to the localities already enumerated, coal has been found in the 
Bolling Downs Formation at Malta, east of Tambo (three seams in thirty-six feet, one 
seam three and a-half feet thick) ; at the head o f Bungeeworgorai Creek, north-east of 
Mitchell (a thick seam) ; and at Dulbydilla, on the Western Bailway.

* And those from the Lake Eyre Basin in South Australia. See “  Age of the Mesozoic Rocks of 
the Lake Eyre Basin.” By Prof. R. Tate, Proc. Austr. Assoc. Adv. Sci. (1888), i., p. 228.

t  Transcontinental Railway Report, by R.L. J. Brisbane : by Authority : 1885.
+ Report on the Search for Coal between Dalby and Roma. Brisbane: by Authority: 1879.
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Although, as has already been said, the fauua of the Rolling Downs must bo 
treated as a whole, as must also its flora should determinable specimens be obtained, in 
the following list the various fossiliferous localities hitherto exploited are kept apart, asrthe 
distinction may be found to have some possible utility in the future. The list is intended 
by us to correct and supersede all previously published lists. A  considerable number of 
fossils are now recorded for the first time, my Colleague having carefully worked over an 
immense mass of material, which I  was able to place in his hands, in addition to collec
tions made by Mr. G. Sweet, and Mr. C. W . De Yis from Queensland, other fossils from 
the north-west corner of New South Wales in the Mining and Geological Museum, 
Sydney, and a collection obligingly forwarded on loan by Professor R. Tate, from the 
Lake Eyre Basin, South Australia. The Geological Survey Collection includes valuable 
donations of Rolling Downs fossils by the following gentlemen:— The Hon. A. C. 
Gregory, Brisbane; Messrs. J. B. Henderson, M.I.C.E., Hydraulic Engineer, Brisbane;
R. Sexton, C.E., Brisbane; J. Ealconer, Brisbane; the late James Smith, Rockhampton ;
E. K . Ogg, Rockhampton; ------- Goffage, Tambo; Rowland Morrisby, Blackall; S.
Sharwood,Aramac; E.R.Edkins, MountCornish; Julius von Berger, W inton; G. Cramieri, 
W inton; P. E. Sellheim, Gympie; R. Sefton, Townsville; W . Landers, Townsville; A. 
Brand, Townsville; A. C. Macmillan, C.E., A y r ; R. Gray, Huglienden; J. Burkitt, 
Maxwellton, near Hughenden; J. Hugh Moor, Manfred Downs, near Cloncurry; 
P. W . Pears, Normanton ; the Rev. T. W . Ramm, late of Hughenden; W .L . Mackinnon, 
A.M .I.C.E., Irrigation Engineer, Brisbane ; and D. P. Ryan, Hughenden.

Among the most interesting of these donations are portions of skeletons of 
Ichthyosaurus and Plesiosaurus (?), to which my Colleague refers in his Notes. The 
former is from the bed of the Flinders, thirty-five miles below Richmond Downs (Mr.
J. Burkitt) ; Flinders River, at Manfred Downs (M r. J. Hugh M o o r); and Flinders 
River, near Glendower (Mr. W . L. Mackinnon). The latter is from Manfred Downs 
(Mr. J. Hugh M oor).

W e are indebted to Mr. C. W . De Yis for an opportunity of examining a portion 
of an Ichthyosaurus from Marathon Station, on the Flinders, and vertebrae of Plesiosaurus 
from the Walsh River. The specimens are in the Queensland Museum.* These 
fossils confirm the previous determination of such genera made by Prof. McCoy, and, 
from their strong Cretacious facies, assist in approximately fixing the age of the deposits 
in which they occur.

Another very remarkable fossil is a fragment of a Ganoid fish, measuring about 
ten inches square, from Hughenden, presented by Mr. D. P. Ryan. This fish is speci
fically identical with that first discovered by Mr. George Sweet, of Brunswick, Melbourne, 
in the Rolling Downs, near Hughenden, and named Belonostomus Sweeti. It is described 
by my Colleague and Mr. A . Smith Woodward as “  the largest species of the Mesozoic 
Ganoid Belonostomus which has yet been found. The fish lived in the same geological 
period, in Western Europe, India, and Brazil, and the* present discovery is thus of 
great interest, as extending still further the ascertained geographical range o f this 
genus during Mesozoic times.”

In  the southern portion of the area watered by the Warrego, Paroo, and 
Cooper’ s Creek, there is a great thickness of the “  Rolling Downs ”  strata, but it is 
probable that the uppermost beds are frequently debris of the Desert Sandstone accumu
lated on a continental land surface during Tertiary times. In this region the thick brush
wood of mulga and gidyah forms a strong contrast to the open downs. This subject will 
be further referred to in treating of the Moondilla gold discoveries, in Chapter X X X Y .

* See R. Etheridge, Junr., Proc. Linn. Soc. N.S.W., 1889, Vol. iii., Pt. 2, pp. 405 and 410.
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An admirable description is given of the Rolling Downs Beds, as they are 
developed in South Australia, in a Paper on “  The Mesozoic Plains of South Australia,”  
by Mr. H. T . Lyell Brown, Government Geologist o f that Colony, read before 
the Australasian Association for the Advancement of Science,* from which a few 
extracts may with advantage be made in this place.

“  The area over which the Mesozoic beds form the surface rock, or are only 
thinly covered by those of Tertiary formation, extends east from the boundaries of 
New South Wales and Queensland, westward to the boundary of Western Australia; 
northward it is bounded by the Musgrave Ranges and Lat. 26°, and southward by 
an irregular line extending from the northern edge o f  the Nuliarbor Plains in Western 
Australia, round by the Warburton Range and the northern extremity of the main 
range to the vicinity o f Lake Frome, near which it passes into New South Wales. 
Here and there along the telegraph line from Hergott Springs to the Peak and 
Charlotte Waters, the Dennison, Margaret, and other ranges, composed of Primary 
rocks, protrude through it in the form of islands, rising above the 'general surface in 
places to a height o f 1,000 feet or more.”  . . . .  “ The general level of this vast 
territory varies from some two hundred feet above sea-level to twenty five or thirty feet 
below it, in the case of Lake Eyre.”

After describing the “  Table-land and Table-hill country ”  and the “  Stony 
Downs,”  which he refers to as “  either of Upper Cretaceous or Lower Tertiary age,” 
Mr. Brown continues as follow s:—

“  Below and surrounding the table-hills and stony downs, are the soft silt 
plains, which, together with the former, cover the gypseous clays, marls, calcareous 
shales, limestones, sand, and gravel drifts of Cretaceous age. The greatest thickness 
of these beds, which has been proved by boring at Tarkininna, is about 1,200 
feet.”  . . . . “  Bores have been sunk by the Government in this forma
tion at Tarkininna, where artesian water was tapped at 1,200 feet, and at 
Hergott, Coward Springs, Strangway Springs, &c., where a large supply of water 
was attained at an average depth of some three hundred feet. The supply from 
some of these bores is over a million gallons per day.”  . . . . “  The fossils which
occur in this formation are found in masses and nodules of limestones, and in the 
calcareous shales, but generally they are most plentiful in the former, which are often 
entirely composed of them.”

It is very satisfactory to have our long-entertained view o f the age of the 
Rolling Downs Formation of Queensland confirmed, as regards the extension of the 
same formation into South Australia, by such a competent authority as Prof. Ralph Tate, 
of Adelaide, who, in a Paper “  On the Age of the Mesozoic Rocks of the Lake Eyre 
Basin,”  f  makes the following remarks :—

“ The occurrence of Orioceras and a Ceratite-like Ammonite among the common 
fossils of the Lake Eyre Basin demands their delegation, as also those of Wollumbilla, 
to the Cretaceous System; ”  and again:— “ The European identities alleged to occur in 
the Wollumbilla beds, are Lingula ovalis, Avicula braamburiensis, JBelemnites paxillosus, 
Serpula intestinalis, and Rhynchonella variabilis. Relying on Mr. Moore’ s determina
tions, I  have persistently advocated the Jurassic age of the Lake Eyre fossils ; but, 
forced to abandon that position by the more decided Cretaceous facies o f recently 
acquired species, it becomes necessary to reinvestigate the claims of the fore-mentioned 
species to bear the names attached to them.”

* Proc. Austr. Assoc. Adv. Sci., 1888, i., p. 241. 
t  Ibid., p. 228.
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Professor Tate then gives the following list of Cretaceous fossils from the Lake 
Eyre Basin:—

Species. Other Occurrences.

Crioceras australe, Moore Upper Maranoa.
Belemnites australis, Phillips • • • Grey Range; Wollumbilla.

„  Canhami, Tate
„ Sellheimi, Ten. Woods # • • Palmer River.
„ eremos, Tate ... • • • Wollumbilla.

Cinulia Hochstetteri, Moore • • • Wollumbilla.
Natica variabilis, Moore ... Wollumbilla ; Mary

(Natica lineata, Eth.) borough.*
Pentalium arcotinum, Forbes (Pentalium lineatum, Moore) ... ... Wollumbilla; India.
Avicula BarJclyi, Moore (Avicula rejlecta, Moore $ Avicula orbicularis, Grey Range; Wollumbilla.

Hudleston)
Avicula umbonaliSy Moore Wollumbilla.

„ corbiensisy Moore ... Wollumbilla.
Aucella hughendenensis, Eth. (Aucella Liversidgei, Eth. junr.) ... Grey Range ; Hughenden ; 

Marathon.
Cyiherea Clarkei, Moore ( Cyprina expansa, Eth.) ... Grey Range; Wollumbilla; 

Maryborough.*
Cytherea TYoodwardiana, Hudleston 
Gervilleia angusta, Hudleston
Mytilus inflatus, Moore (Mytilus linguloides, Hudleston) ... Wollumbilla; Palmer River.

„  rugocostatusy Moore (Mytilus Scoulariy Tate) ... Wollumbilla.
Myacites McCoyii, Moore ... Wollumbilla.

„  rugosa, Moore ( Myacites australis, Hudleston) ... Wollumbilla.
Nucula quadrata, Eth. ... ... Maryborough.*

„  truncata, Moore Wollumbilla.
Pecten psila, T. Woods (? Pecten socialis, Moore) •. • Grey Range; Wollumbilla.
Trigonia nasuta, Eth. ... Maryborough.*

„  lineata, Moore Wollumbilla.
Lingula subovalis, Davidson ... Wollumbilla; England.

“ In addition to the above, are species o f :—Ammonites (with the sutures of Ceratites), Alaria, 
two sp., Modiola, Natica, Leda, Pecten, Gervilleiay Pinna, Arcomyay Pleuromyay Rhynchonella, and of 
several uncertain genera of bivalves.”

LIST OF FOSSILS FROM THE ROLLING DOWNS FORMATION IN
QUEENSLAND.

W OLLUM BILLA.
F o ram in ifeea .

Cristellaria acutauricularis, Ficht. and Moll. 
Cristellaria acutauricularis, var. longicostata, 

Moore.
Cristellaria cultrata, Montfort, var. radiata, 

Moore.
Pentalina communis, D ’Orb.
Yaginulina striata, D ’Orb.
Polymorphina gibba, D ’Orb.
Polymorphina lactea, Walker and Jacob. 
Planorbulina lobatula, D ’Orb.
Planorbulina Ungeriana, D’Orb.

SlLICISPONGIA.
Purisphonia Clarlcei, Bowerbank.

N eocrinoidea .
Pentacrinus australis, Moore.

T ubicola.
Serpula intestinalis, Phillips.

ClRRIPEDIA.
Traces (?) adhering to Panopcea.

P olyzoa (Gymnolemata). 
Lepralia ? oolitica, Moore.

B rachiopoda . 
Terebratella Pavidsoniy Moore. 
Argiope ? wollumbilloensis, Moore. 
Argiope ? punctata, Moore. 
Ilhynchonella rustica, Moore. 
jRhynchonella solitaria, Moore.
Piscina apicalisy Moore.
Lingula ovalisy J. Sowerby.

P elecypoda.
Pecten Mooreiy Eth. fil.
Pecten cequilineatus, Moore.
Pecten socialis, Moore.
Lima Gordoniy Moore.
Lima ? multistriatay Moore.
Ziwa ? braamburiensis (Sby.), Phillips.?

* Desert Sandstone. (B.L.J.)
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LIST OF FOSSILS FROM THE ROLLING DOWNS FORMATION IN
QUEEN SLAND—continued.

W  OLLU MBILL A— continued. 
P elecypoda—continued.

Oxytoma ? simplex, Moore.
Pseudavicula anomala, Moore.
Pseudavicula australis, Moore.
Maccoyella JBarHyi, Moore.
Maccoyella rejlecta, Moore.
Maccoyellal umbonalis, Moore.
Maccoyella ? corbiensis, Moore.
Maccoyella ? substriata, Moore.
Perna gigantea, Moore.
Mytilus Tenison-Woodsi, Etli. fil.
Mytilus rugocostatus, Moore.
Mytilus inflatus, Moore.
Modiola unica, Moore.
Area prcelonga, Moore.
Nucula Cooperi, Moore.
Nucula truncata, Moore.
Nucula australis, Moore.
Trigonia lineata, Moore.
Astarte ivollumbillcensis, Moore.
Cyprina Clarkei, Moore.
MacrocalUsta ? plana, Moore.
Glycimeris rugosa, Moore.
Goniomya depressa, Moore.

GASTEROPODA.
Dentalium wollumbillcensis, Eth. fil.
Cinulia PLochstetteri, Moore.
Actceon depressus, Moore.
BelpMnula ? rejlecta, Moore.
Natica variabilis, Moore.
Natica ornatissma, Moore.

C ephalopoda.
Teuthis.
Belemnites australis, Phillips.
Belemnites eremos, Tate.
Belemnites Sellheimi, Ten. Woods.
Crioceras australe, Moore.

BUNGEEW ORGORAI CREEK. 
(Twenty miles south east of Mount Abundance.) 

P elecypoda.
Maccoyella Barklyi, Moore.
Maccoyella rejlecta, Moore.
Maccoyella umbonalis, Moore.
Maccoyella ? corbiensis, Moore.
Maccoyella ? substriata, Moore.
Mytilus rugocostatus, Moore.
Olycimeris rugosa, Moore.
Corimya Wilsoni, Moore.

AM BY RIVER.
N eocrinoidea.

Pentacrinus australis, Moore.

AM BY RIVER.— continued. 
P elecypoda.

Glycimeris ? Maccoyi, Moore (between “  Amby 
and Maranoa Rivers” ) •

Corimya Wilsoni, Moore.
BLYTHES DALE.

(Fifteen miles from Wollumbilla.) 
P elecypoda.

Maccoyella Barklyi, Moore.
Maccoyella corbiensis, Moore.
Tancredia ? plana, Moore.

G asteropoda.
Natica variabilis, Moore.

MOUNT CORBY.
P elecypoda.

Maccoyella corbiensis, Moore.

MITCHELL R A IL W A Y  STATION BORE. 
P elecypoda.

Pecten ? (PI. 2 1 , Fig. 5.)

MARANOA RIVER.
(Half a mile above Mitchell Railway Station.) 

P elecypoda.
Maccoyella Barklyi, Moore.
Pseudavicula anomala, Moore.
Corbicella 1 maranoana, Eth. fil.
Glycimeris Tatei, Eth. fil.
Glycimeris rugosa, Moore.
GastrocTicena australis, Eth. fil.

G asteropoda. .
Natica variabilis, Moore.

GORDON DOWNS.
(Near Roma.)
P elecypoda.

Tancredia ? sp. ind., Eth.
Somomya, sp. ind., Eth.

G asteropoda.
Pleurotomaria ? Cliftoni, Eth.

MINMI.
(Near Roma.)
P elecypoda.

Oxytoma ? simplex, Moore.
Cyprina Clarkei, Moore.
Corimya Wilsoni, Moore.

MARANOA RIVER.
P elecypoda.

Pseudavicula anomala, Moore.
Pseudavicula australis, Moore.
Cyprina Clarkei, Moore.
Glycimeris rugosa, Moore.
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LIST OF FOSSILS FROM THE ROLLING- DOWNS FORMATION IN
QUEEN SL AND—continued.

MARANOA R IYE R —continued. 
Cephalopoda.

Belemnites australis, Phillips (“  Upper Maranoa 
River” ).

Crioceras australe, Moore (“  Upper Maranoa 
District ” ).

W ARREGO RIVER. 
Cephalopoda .

Hamites ? laqueus, Eth. fil.

G REY RANGES.
(Mount Stewart Run, N.S.W. Boundary of 

South Australia and Queensland). 
P elecypoda.

Pecten psila, Ten. Woods.
Trigonia mesembria, Ten. Woods.

Cephalopoda.
Belemnites oxys, Ten. Woods.

N IYE DOWNS.
P elecypoda.

Mactra trigonalis, Moore.

GLANM IRE BLOCK.
(North-east end. Seventeen miles south-west of 

Tambo.)
P elecypoda.

Cucullcea Hendersoni, Eth. fil.
Cytherea ? Hudlestoni, Eth. fil.

G asteropoda.
Dentalium ivollumbillcensis, Eth. fil.
Actceon depressus, Moore.

Cephalopoda .
Ammonites inflatus, J. Sowerby, var. (PI. 34, 

ff. 1-4.)

BARCOO RIVER.
(Six miles above Northampton Downs Station.) 

P elecypoda.
Aucella hughendenensis, Eth.

BARCOO DISTRICT. 
P elecypoda .

Mytilus ingens, Ten. Woods.

TAMBO AND BLACKALL ROAD. 
(Nine miles from Tambo.) 

P elecypoda.
Trigonia, sp. ind. ( i ) ,  (PI. 2 1 , f. 21).

Cephalopoda .
Belemnites, sp. (PI. 35, ff. 15 and 16).

EVORA* STATION.
(Twenty-five miles north-east of Blackall.)

P elecypoda.
Cytherea ( Cyprina ?) Moorei, Eth. fil.

EVORA STATION—continued. 
G astebopoda.

Anchura ? WilJcinsoni, Eth. fil.

BARCALDINE.
Cephalopoda.

Belemnites Canhami, Tate.
Ammonites Flindersi, McCoy (at Railway 

Station).
Samites ? laqueus, Eth. fil. (on Wellshot Run). 
Nautilus Hendersoni, Eth. fil. (from Barcaldine, 

and also from Ilfracombe).

COREENA WOODSHED. 
P elecypoda .

Aucella hughendenensis, Eth.

PITCHERY CREEK.
(Barrington’s Station, Central Queensland.) 

R eptilia .
Plesiosaurus Sutherlandi, McCoy.

MOUNT CORNISH.
(W ell seven miles east o f Station.) 

P elecypoda .
Inoceramus pernoides, Eth. (at 200 feet). 

Cephalopoda.
Crioceras Edkinsi, Eth. fil. (at 230 feet).

ARAMAC.
P elecypoda .

Pecten, sp. ind. (PI. 21, IT. 7 and 9).
Oxytoma rocJcwoodensis, Eth. fil.
Aucella hughendenensis, Eth. (in well at 244 

feet).
Inoceramus Crispii, Mantell ? (in well at 238 

and 244 feet).
Nucula quadrata, Eth. (in well at 244 feet). 
Nucula, sp. ind. (in well at 244 feet).
Olycimeris aramacensis, Eth. fil.

Cephalopoda.
Belemnites Canhami, Tate (in well at 238 feet). 
Belemnites ? Liversidgei, Eth. fil.
Ammonites inflatus, J. Sowerby, var. (PI. 34, 

ff. 1-4).
Ammonites Flindersi, McCoy (in well at 

290 feet).
Ancyloceras Flindersi, McCoy (in well at 224 

and 238 feet).
Crioceras, sp. ind. (PI. 33, ff. 4-6—in well at 

284 feet).

M U TTABURRA BORE. 
P elecypoda.

Inoceramus Crispii, Mantell ?
Palceomoera ? sp. ind. (PI. 26, f. 16).
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LIST OF FOSSILS FKOM THE ROLLING DOWNS FORMATION IN
QUEEN SL AN D—continued.

TOW ER HILL.
(Landsborough River.) 

Cephalopoda.
Hamites ? laqueus, Eth. fil.

ROCKWOOD STATION. 
(Landsborougli River.)

P elecypoda.
Pecten, sp. ind. (PI 2 1 , f. 7 and 9).
Amusium, sp. ind. (PI. 21, f. 4 and 4a).
Oxytoma rocktvoodensis, Eth. fil.
Aucella hughendenensis, Eth.

LANDSBOROUGH RIVER.
(Five and a half miles north-north-west of 

Roctwood Station.)
P elecypoda .

Aucella hughendenensis, Eth.
JIRK IN G  CREEK.

(Near Roctwood.)
P elecypoda.

Aucella hughendenensis, Eth.

STONE HUT, ROCKWOOD CREEK. 
P elecypoda.

Aucella hughendenensis, Eth.

LANDSBOROUGH RIVER. 
P elecypoda.

Inoceramus Carsoni, McCoy.
Inoceramus marathonensis, Eth.

C ephalopoda.
Belemnites Canhami, Tate.
Ancyloceras Flindersi, McCoy.
Crioceras australe9 Moore.
Crioceras, $/?. incZ. (PI. 33, f. 4, 5, and 6 ). 

R eptilia .
Notochelone costata, Owen.

HEAD OF THOMPSON RIVER, BOWEN 
DOWNS.

P elecypoda.
Inoceramus.

WINTON.
P elecypoda.

J7nio (from Government well).

GYPSUM MINE, CHOLLARTON. 
P elecypoda.

Ostrea vesiculosa, J. Sowerby.

W A RRIA N A BORE.
(Twenty-five miles from Hughenden, on the 

Winton Road.)
P elecypoda.

Aucella hughendenensis, Eth. (at 351 feet). 
Cephalopoda.

Ammonites inflatus, J. Sowerby (at 375 feet).

UPPER FLINDERS RIVER. 
P elecypoda.

Cyprina Clarkei, Moore.
Cephalopoda.

Belemnites Sellheimi9 Ten. Woods.
Belemnites Canhami, Tate (near Hughenden). 

R eptilia .
Ichthyosaurus australis, McCoy (Glendower 

Station).

HUGHENDEN STATION. 
P elecypoda .

Aucella hughendenensis., Eth.
Cephalopoda.

Ammonites Flindersi, McCoy.
Ammonites Sutherlandi, Eth.
Ammonites Daintreei, Eth.

P isces.
sjp iio  rhynch us.

Belonostomus Siveeti, Eth. fil. and Smith 
Woodward.

FLINDERS RIVER.
* (Seven miles above Marathon Station.)

I nsect a (Neuboptera).
Aeschna flindersensis, H. Woodward.

P elecypoda.
Aucella hughendenensis, Eth.
Inoceramus pernoides, Eth.

MARATHON STATION.
(Flinders River.)

P elecypoda.
Aucella hughendenensis, Eth.
Inoceramus Carsoni, McCoy.
Inoceramus pernoides, Eth.
Inoceramus marathonensis, Eth.
Inoceramus elongatus, Eth.

C ephalopoda.
Ammonites Sutherlandi, Eth.

R eptilia .
Ichthyosaurus marathonensis, Eth. fil. 
Plesiosaurus Sutherlandi, McCoy.

M AXW ELTON.
(Flinders River.)
Cephalopoda .

Nautilus Eendersoni, Eth. fil.

BASE OF W A LK E R ’S TABLE MOUNTAIN. 
(Flinders River.)

P elecypoda .
Inoceramus Carsoni, McCoy.
Inoceramus Sutherlandi, McCoy.
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LIST OF FOSSILS FROM THE ROLLING DOWNS FORMATION IN
QUEENSLAND—continued.

BASE OF W A LK E R ’S TABLE MOUNTAIN 
— continued.

Cephalopoda.
Belemnites Canhami, Tate.
Ammonites Flindersi, M cCoy.
Ammonites Sutherlandi, McCoy.
Ancyloceras Flindersi, McCoy.

R eptilia.
Ichthyosaurus australis, McCoy.
Plesiosaurus macrospondylus, McCoy. 
Plesiosaurus Sutherlandi, McCoy.

FLINDERS RIVER, ON CAM BRIDGE 
DOWNS RUN.

(Six miles from Richmond Downs Station.) 
Cephalopoda.

Belemnites Canhami, Tate.

RICHMOND DOWNS.
(Flinders River.)

Pisces.
Lamna Daviesii, Eth. fil.

FLINDERS RIVER.
(Three miles above Richmond Downs Station.) 

Pelecypoda.
Inoceramus Carsoni, McCoy.
Inoceramus Sutherlandi, McCoy.

FLINDERS RIVER.
(Thirteen and a half miles below Richmond 

Station.)
Pelecypoda.

Inoceramus Carsoni, McCoy.

FLINDERS RIVER.
(Twenty-one miles below Richmond Downs 

Station.)
Pelecypoda.

Inoceramus Sutherlandi, McCoy.

FLINDERS RIVER.

JU LIA CREEK. 
(Huglienden and Cloncurry Road.) 

Gasteeopoda.
Natica Jackiiy Eth. fil.

TATE RIVER. 
Cephalopoda.

Crioceras australe, Moore.

W ALSH RIVER.
Pelecypoda.

Pecten socialis, Moore.
Maccoyella Barklyi, Moore.
Pinna, sp. ind. (PI. 20, if. 16 and 17).
Cyprina Clarkei, Moore.
Macrocallista ? plana, Moore.
Unicardium Meekiii Eth. fil.

Cephalopoda.
Belemnites Sellheimi, Ten. Woods.
Ammonites (PI. 42, ff. 10 and 11).
Ancyloceras Taylori, Eth. fil. (head of River). 
Crioceras australe, Moore.
Crioceras irregulare, Ten. Woods (head of 

River).
R eptilia.

Plesiosaurus.

PALM ER RIVER. 
Pelecypoda. 

Mytilus inflatus, Moore.

Cephalopoda.
Belemnites Sellheimi, Ten. Woods. 
Ammonites olene, Ten. Woods. 
Crioceras australe, Moore. 
Crioceras irregulare, Ten. Woods.

KAM ILAROI. 
(Leichhardt River.)

(Thirty-five miles below Richmond Downs.) 
R eptilia.

Ichthyosaurus australis, McCoy.

NEAR MANFRED DOWNS.
(Flinders River.)

(Lat. 2 0 ° 5' S., Long. 141° 43' E.) 
R eptilia.

Ichthyosaurus australis, McCoy.

N EELIA CREEK.
(Near Cloncurry.) 

Pelecypoda.
Aucella hughendenensi$y Eth.

Pisces.
Otodus appendiculatus, Agassiz.

•

LEICHHARDT RIVER.
(Seven miles from mouth, of Gunpowder Creek.) 

Pelecypoda.
Aucella hughendenensis, Eth.

IN DEFINITE LOCALITIES IN  THE 
ROLLING DOWNS. 

Pelecypoda.
Lavicardium Brazieri, Eth. fil.
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The above List of Fossils has enabled my Colleague to refer the Rolling Downs 
Formation to the Cretaceous; although he admits that the formation contains “  an 
admixture of Oolitic as well as Cretaceous life.”  As the succeeding formation (the 
Desert Sandstone) is, although it rests unconformably on the Rolling Downs, also 
recognised as Cretaceous, we class the Rolling Downs and Desert Sandstone respectively 
as Lower and Upper Divisions of that Period.

The break between the Rolling Downs and the underlying Ipswich Formation is 
complete so far as regards its life-history. The only fossils they have m common are 
two species of Unio in each, but they are not the same species, and, even if they were, 
the presence of such a widely distributed form would have little significance.

With the succeeding formation, the Desert Sandstone, although separated from 
it by a violent unconformability, the Rolling Downs appears to have more in common, 
unless, indeed, the early collectors, who did not suspect that there was any distinction, 
mixed up fossils from the two formations as developed in the neighbourhood of 
Wollumbilla and Mount Abundance. With this reservation, we recognise as common 
to the two formations the genera Rhynchonella, Ostrea, Lima, Pseudavicula, Maccoyella, 
Cucullcea, Nucula, Triyonia, Gyprina, Palceomoera, Glycimeris, Pecten, Natica, and 
Belemnites; and the species Maccoyella ParTclyi, M. reflecta, M. ? umbonalis, M. ? 
corbiensis, M. ? substriata, Gyprina ClarJcei, Glycimeris rugosa, Nucula quadrata, and 
Natica variabilis.

ARTESIAN W ELLS.
The Western Interior of the Colony, especially that part’ which is covered by the 

Rolling Downs Formation, is covered with rich grasses, but in dry seasons the greater 
portion of the grass ceases to be available for stock, owing to the distance from water. 
For many years the Government and the pastoral lessees of the Crown laboured to 
counteract this disadvantage by excavating tanks and throwing dams across water
courses for the conservation of water. The enormous expense of these undertakings, 
however, prevented the general adoption of this method of meeting the difficulty. In 
many cases, besides, the soil proved unsuitable for the retention of water ; and in some 
instances I  believe that the rainfall is so slight that, if the whole of it could have been 
conserved in the districts where it fell, it would not have sufficed to render the herbage 
available.

The great drought which prevailed in the year 1885 brought about a feeling akin 
to desperation, and I  was sent along with Mr. J. B. Henderson, Hydraulic Engineer, 
with instructions to study the structure of the Western Country, and report whether 
there was a chance of success in boring for artesian water, and if so, to determine the site of 
the first experiment. I  came to the conclusion that the conditions were similar all ovetf the 
Western Downs; that the strata of the “  Rolling Downs Formation ”  cropped out on the 
flanks of the eastern ranges, and dipped westward under the plains, with undulations 
regarding which we had, and could have, no data, so that it was impossible to predict at 
what depth water might be struck in any individual case. In these circumstances we 
recommended that the first bore should be made at Blackall, which appeared at the time 
to be in the sorest need.

The bore at Blackall proved successful, although, owing to an accident, it was not 
the first to strike artesian water, the Barcaldine Bore having carried off that honour. 
Since then boring for artesian water has been carried on vigorously all over the 
Western Interior, and a week seldom passes without information reaching me of the 
success of some fresh bore.

Operations were carried on at first with the Pennsylvania Beam-Borer, and latterly 
with the Canadian Pole-Borer. These instruments carry on the work rapidly, and at a
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comparatively small expense. But in one important particular they fall short of the 
requirements of a perfect boring tool. It is impossible to obtain a record of the strata 
cut through. Had such a record been obtained, and systematically preserved, there 
must have been by this time an accumulation of data invaluable for the purpose of 
directing and economising future operations. Owing to the manner in which the 
material is pounded up, the strata of one bore can never be “  read ”  with those of 
another. AH that it is open to us to record is the depth at which artesian water has 
been met with in various localities, and with this, for the present, we must rest content. 
I  append to this Chapter, for reference, such records as have reached me on the subject.

Prom this record it will be observed that in some cases artesian water has been 
met with at comparatively shallow depths in the vicinity of springs, and for the most 
part in the vicinity of thermal springs. The subjects of artesian water and thermal 
springs have evidently an intimate connection.

To begin with thermal springs, the first thing we discover is how extremely vague 
and unsatisfactory arc the explanations offered by the best authorities. The whole of the 
light hitherto thrown on the subject maybe summed up in the following quotation from 
Dr. A. C. Peale’s Report on the Thermal Springs of the Yellowstone National Park * :—  
“  Everywhere that observations have been made, there appears to be an increase (o f 
temperature) as we descend towards the centre of the earth. In this increase of heat, 
o f course, we have sufficient reason for the heat of springs coming from a great depth. 
In many thermal springs, however, as in our Yellowstone Region, this regular increase 
in temperature is not sufficient to account for the high temperature, and we must look 
for the cause in plications and faults or in the volcanic rocks in which the springs are 
located.”

Rocks of igneous origin (e.y., basalts) may, and in some cases must, still retain 
at comparatively shallow depths enough of their original heat to raise the temperature 
of any water with which they may come in contact to what is usually understood by the 
boiling-point— i.e., the boiling-point under the pressure of one atmosphere. But the 
contact must take place at depths so shallow’ that the pressure of suprajacent water or 
rock shall not raise the boiling-point o f water above the temperature o f the rock. 
Every lava-flow which appears at the surface must be connected with underground 
ramifications, consisting essentially of a “  reservoir ”  and a channel. The material in 
both reservoir and channel must, at least in the case of all but very recent eruptions, 
be consolidated ; but rocks of the lava class are very bad conductors of heat, or, in other 
words, part with their original heat very slowly. The connection of hot springs in all 
parts of the world with recent or, geologically speaking, not very ancient volcanic rocks, is 
now well known.

Careful observations have shown that, so far as the investigations could be 
carried, the internal heat of the Earth increases about 1° Fahrenheit for every fifty or 
sixty feet of depth, and it might be thought that, from this cause alone, wherever water 
could penetrate to sufficient depth it would be boiling, but this can easily be shown to 
be an error. Assuming an increase of one degree in fifty feet, and the surface tem
perature to be seventy degrees, a depth of at least seven thousand one hundred feet 
would have to be attained before the rock forming that portion of the earth’s crust, or 
water in contact with it, would have a temperature of 212°. Nevertheless, a column of 
water reaching from the surface to a depth of seven thousand one hundred feet would 
not by any means have its base at the boiling-point, because the boiling-point of water 
is raised enormously by pressure. From observations made at the Great Iceland

* Twelfth Ann. Report U. S. Geol. Geogr. Survey of the Territories for 1878 , Pt, 2 , Washington,1883,
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Geyser it was found that the boiling-point rose from 210° at the surface, to 278° at the 
depth of seventy-seven feet. This ratio, giving a rise of the boiling-point of 68° 
in seventy-seven feet, would make the boiling-point of water at seven thousand one 
hundred feet not 212°, but 6,366° (and that merely under the pressure of a column 
of water, while the pressure of a column of rock would be about two and a-half 
times as much). These astonishing figures prove that the ratio o f  the rise in the 
boiling-point being higher than the ratio o f  the increase o f  the earth's temperature 
with depth, water would never be raised to boiling-point by the internal heat o f  the earth 
alone.

A t the same time, though water would not boil from the internal heat of the 
earth, yet where it exists beneath seven thousand one hundred feet it must always 
have a temperature above 212°. Immediately upon the production of an outlet, 
whether by natural means, such as a fault or earthquake fissure, or by artificial means, 
such as a bore, the relief of pressure would bring about a rise of the water in the fault, 
fissure, or borehole analogous to that of the rise of the mercury in the tube of a 
thermometer.

In the case o f a thermal spring it is not necessary that the fissure should be open 
down to a depth of seven thousand one hundred feet, as the requisite high temperature 
may be found when the water is in contact with subterraneous igneous rocks still 
retaining much of their original heat.

In the artesian wells of our Western Interior, the water issues at temperatures 
which are high, although still far below boiling-point— e.g., Back Creek 70°, Aramac 
Private Bore No. 1, 81°, Muckadilla 124°, Barcaldine 102°, Saltern Creek Government 
Bore 115°, Saltern Creek Private Bore No. 3, 128°, Blackall 119°, Tambo 98°, Cunna- 
mulla 106°, Charleville 106°, Manfred Downs No.. 2, 110°, No. 10, 118°.

There are, as already mentioned, few records of the strata passed through, but at 
all events there is nothing to show that any igneous rocks whatever have been met with 
in the bores. The high temperature of the water may be taken to be the result solely 
o f the internal heat of the earth. It will, however, be observed that the temperature 
of the water does not bear a constant relation to the depth. The internal heat must, 
therefore, have affected the temperature of the water elsewhere than in the places 
where the water has been tapped.

Now, although the temperature of the water of the artesian wells is somewhat 
high, the depth at which it has been struck is in no case great enough to account fo r  it. 
Eor example, the temperature of 119° attained at 1,663 feet in the Blackall Bore 
would not be reached by the rock before the bore had been carried to the depth of 2,450 
feet, assuming that the constant surface temperature is 70°, and the increase with depth 
one degree in fifty feet. The water, I  take it, must have reached, with the undulations 
of the permeable strata containing it, lower depths than those at which it has been tapped 
by the bores. This is to my mind a confirmation of the view I  have always held, that the 
Bolling Downs strata undulate considerably.

The commonly accepted theory of artesian wells is that a permeable stratum, 
with impermeable strata both above and below, carries water from its outcrop down to 
whatever depth it may be buried beneath accumulations of later date, and that on tapping 
the water-charged stratum the water will rise to, or near, the level of the outcrop of the 
stratum. Till lately I  have rigorously adhered to this theory, which perfectly accounts 
for many of the best-known artesian wells o f Europe and America, but in the case of 
the Queensland wells it is doubtful if the strata in which the water has been tapped 
crop out at elevations sufficient to give the pressure required to raise the water to the 
surface.
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It is indeed difficult to identify the outcrops of the strata in which the water has 
been tapped, but at all events they cannot be at higher levels than the line where the 
edge of the Rolling Downs Formation meets the Palaeozoic rocks on which the formation 
rests. The difficulty of the case is increased by the fact that the Rolling Downs Forma
tion is generally overlapped by the Desert Sandstone Formation, so as to obscure its 
junction with the Palaeozoic rocks. It is probable that the outcrops of the permeable 
strata are seldom more than five hundred feet above the level of the surface of the 
ground in the places where the permeable strata have been tapped, with the result o f 
finding overflowing artesian water.

Mr. J. Hugh Moor, Manager of Manfred Downs Station, on the Flinders, has 
courteously forwarded to me samples of the rock in which the water from his “  No. 2 
W e ll”  was struck. A  more favourable medium for the conveyance of water could 
scarcely be imagined. It is a sandstone so open that water can be sucked through it as 
easily as through a piece of spongy iron. But even if, instead of a stone filter (however 
open), the water had to pass through an iron pipe, there would still be such a loss by fric
tion in two or three hundred miles, that it could not rise quite to the level of its source.

M y belief is that the water flowing from an elevated source down the plane of a 
permeable stratum intercalated between two impermeable strata must rise, in a bore 
tapping the permeable stratum, to near the level of its source, and be aided in its rise 
by expansion due to heat acquired in its passage over a portion of the stratum now 
lying at a lower level than that at which it was tapped by the bore.

The Desert Sandstone, which, where not denuded, always rests on the Rolling 
Downs Formation at high levels, and unconformably, is itself a great reservoir of water, 
which issues in springs from the cliffs at the edges of the table-lands which are its 
characteristic feature. Some of the water with which the Desert Sandstone is charged 
must fiud its way into any permeable beds in the Rolling Downs Formation whose 
outcrop may happen to be covered by the Desert Sandstone.

The expansion of the water itself would probably be greatly assisted by the elasticity 
of imprisoned gases increasing in volume in proportion as they are relieved of pressure.

It has been suggested that the pressure of water implied by Australian artesian 
wells may be derived from strata in the mountains of New Giuinea, or even of the 
Himalayas. It must be recollected, however, that only open and porous strata can 
possibly act as conduits for water, and that strata of this character (gravels, conglomerates, 
grits, and sandstones) are necessarily local in their distribution, as they could not 
possibly be deposited in a deep sea far from the land. It is within the bounds of 
possibility, seeing how little we know of New Guinea, that the Rolling Downs 
Formation may extend across the strait separating Queensland and New Guinea, and 
that the “  head of water”  may be derived from the latter island, as we know at least that 
Cretaceous rocks occur in New Guinea.* From what has already been said as to the 
non-continuity of open and permeable strata across oceanic depths, it is, however, to 
say the least, highly improbable. As regards the continuity of Cretaceous rocks of the 
Rolling Downs age from Queensland to India, the idea is too extravagant to be enter
tained for a moment by any Geologist.

Considering the paramount importance of the question of artesian water in the 
W est, I  have thought it well to record briefly in the following pages such particulars as 
I  have been able to ascertain regarding the wells already sunk. For a great deal of this 
information I  am indebted to Mr. J. B. Henderson, M.I.C.E., Government Hydraulic 
Engineer.

* From the recent information collected by Mr. A. Gibb Maitland (see Chapter on British New 
Guinea), it must be admitted that this is hardly possible.

2 c
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It is a well-known fact that in California, the London Basin, and many other 
localities where artesian wells are numerous, the overflow has diminished, and in some 
cases altogether stopped. For the sake of argument I  have summed up the amount 
which would overflow from all the Queensland bores mentioned in the following pages 
if they were allowed to run without check. The total amounts to 58,177,760 gallons 
per day, or 21,234,882,400 gallons per annum, which is equal to the total annual rainfall 
over nearly seventy-two square miles, taking it at an average of 20’45 inches.* Granting 
that the rainfall is greater in the coastal regions where the water-bearing strata may 
be supposed to crop out, what may be called the expenditure still bears an alarmingly 
large proportion to what may be called the income, for it must not be forgotten that 
the length of the outer boundary line of the Lower Cretaceous Formation is the maximum 
possible length of the outcrop of any water-bearing or other stratum in it. Even a thick 
water-bearing stratum would only occupy with its outcrop a breadth of a few chains at most; 
so that it would take many miles in length of the outcrop of such a stratum to receive 
that portion of the rainfall of a square mile which is not carried off by streams or 
evaporated. It may, therefore, be safely predicted that if artesian wells become much 
more numerous, and if all be allowed to overflow, a diminution of the supply may shortly 
be looked for. It is gratifying that the Government is taking steps to prevent 
the waste of artesian water. It seems to me that the use of the water should be 
restricted to stock-watering and town supply. Even irrigation I  should regard as wilful 
waste, unless indeed, after the lapse of years, there should be found to be no diminution 
in the supply.

PARTICULARS OF BORES IN THE ROLLING DOWNS.
ROCKLANDS.

A  bore at Rocklands Station, on Pring Creek, a tributary of the Georgina River, 
intheBarkly Table-land, still, I believe, incomplete, shows several alternations of strata, 
including, as I  read it, not only Lower Cretaceous strata, but also the Desert Sandstone, 
some Tertiary rocks, and overlying basalts.

The site of the bore is about six hundred feet above sea-level, and about Lat. 
19 40', and Long. 138° 15̂ . The section has been kindly handed to me by Mr. A. 
Rourke: —

Feet.
Surface jf Hardened clay and boulders • • • 33

LEed clay • • • 3
l Rotten limestone 8
I Rotten limestone with basalt seams • •• • • • 12

Basalt -1Basalt and lime rock... 16
Lime rock 5

.Basalt ... 4
rLime rock .............. • ♦ • 14
Red sand ......................... t • • • • • 3
Lime, iron, and sandstone ... t • • 17
Rotten limestone and red clay • • • 21
Rotten rock and boulders ... • • • • • • 16

Tertiary p - Porous lime rock with flinty seams • • • 8
Hard lime rock .............. 11
Rotten porous limestone ... 30\ Hard lime rock • • • • • • ... 1

\ Rotten rock ......................... • • • ... 8\

\---------------
Lime rock ..................................... Ml • • t ... 12

* This is the average rainfall at Charleville for the eleven years ending with 1890.
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Desert Sand
stone ?

Cretaceous ?

Feet.
^Rotten rock 4
Hard flinty rock 13
White sand 3
White sand rock 2
Flinty lime 5
Flinty lime, shattered, with crevices 23
Flinty lime rock 7
White sand— Water ... 4
Shattered white sand rock ... 5
Flinty, hard sand rock ]  w  t 5
White sand rock 5 8
Hard compact sand rock 10
White sand rock— Water * ... 10
Flint 3
Sand rock 8
Flint .................................... 4
Brown sand (August 1,1890) 9

_Sand rock with seams of limestone.............. 19
''Pure limestone ......................... 37
[ Cavern........................................................... 6
>• Yellow ochre and black sand with stones ... ... 6

412
W ARREN D A.—Lat. 22° 45', Long. 140° 55'.+

Several private artesian wells have been sunk on this Run, yielding large 
supplies of water from shallow depths. The deepest (N o. 5) is seven hundred and 
fifteen feet, and supplies 750,000 gallons per day. It is stated that several mud 
springs break out in this neighbourhood between the different channels of the Hamil
ton River. It may be noted that Warrenda New Station is not in the position shown 
on the map (which is the site of the Old Station), but about sixty miles higher up 
the river. The deep bore above referred to is on Polygammon Creek, No. 4 Bore is 
five hundred and eleven feet deep, and supplies 150,000 gallons per day. No. 2 Bore is 
one hundred and eighty-four feet deep, and supplies 70,000 gallons per day.J

No. 6 Bore. Supply, 1,000,000 gallons per day. Depth, seven hundred feet. § 
W ater struck at five hundred and fifty feet.J]

No. 7 Bore. Depth, seven hundred and seventy-three feet. W ater overflowing 
at the rate of 400,000 gallons per day.^f

M AXW ELLTON, No. 1 BORE.
W ater overflowing at the rate of 300,000 gallons per day. Depth not stated.**

AVON D O W N S—Lat. 20°, Long. 137° 30'.
A bore has been sunk on this Station, which is situated on Rankin’s Creek, 

Georgina River (on the South Australian side o f the border), at a height of about 
five hundred and fifty-four feet above sea-level. W ater was struck at two hundred feet 
but did not flow over the surface. * * * § **

* Rose to 275-feet level. No mud, though there was a current.
t  Approximate latitudes and longitudes are given throughout for the purpose of enabling the reader 

to locate the bores on the map.
X Hydraulic Engineer’s Report on Water Supply for Year ending 30th June, 1891. Brisbane: by 

Authority : 1891. And information furnished by Mr. G, Neville Griffiths,
§ Brisbane Courier, 4th September, 1891.
|| Ibid., 25th January, 1892.
IT Ibid., 26th March, 1892.
** Ibid., 10th February, 1892.
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MANFRED DOWNS (Private).—Lat. 20° 8', Long. 141° 40.
No. 1 Bore.

Clay .............. ... ... 60 feet
Blue shale .........................  ..............  670 „
Water-bearing sandstone ... ... ... ... ... ... ••• 48 ,,
The water rises six feet above the surface in a one-inch pipe at the rate of 50,000 

gallons per day.*
No. 2 Bore.

Blue shale to .............. ... 665 feet
Shale and sandstoneto ... ... ... ... ... 720 „
Hard fine-grained porous sandstone with water at ... ... 720 „
Softer and coarser sandstone with water at ... ... ... ... 760 „
The water flows over the surface at the rate of 526,000 gallons per day, with a 

temperature of 110° F.+
In a table attached to the Hydraulic Engineer’ s Annual Report, 30th June, 1891, 

the following additional information is given regarding bores at Manfred Downs :—

No. Depth in Feet. Supply per diem. — Temperature.

1 177
Gallons.

2 2 ,0 0 0 Overflowing.
2 128 1 2 ,0 0 0
3 8 6 14,000
4 2 1 0 1 0 ,0 0 0
6 2 0 0 2 0 ,0 0 0 Not overflowing; supply pumped.
6 98 16,000 Overflowing.

17 678 50,000 106°
18 760 525,000 ,, ••• 1 1 0 °
9 707 2 0 0 ,0 0 0 ,, ••• 1 0 2 °

1 0 733 250,000 „  ... 118°

RICHMOND DOWNS, Flinders River (Private).—Lat. 20° 45', Long. 143° 10'.
There are five bores on this Station. No. 1 Bore is six hundred and ninety-eight 

feet deep. Water flows over the surface at the rate of 1,600,000 gallons per day.§ 
Temp., 96°. || No. 2 Bore is situated on Alexandra Creek, on the north side o f the 
Flinders. At four hundred feet a supply, estimated at 1,000,000 gallons per day, was 
struck. The Newspaper Correspondent, in announcing the discovery, mentions that the 
bore was put down in eight days, aud adds that “  the water is splendid, and equal to if 
not better than that in the last bore.” [̂ Total depth, four hundred and eighty fe e t ; 
yield, 1,200,000 gallons per day; temperature, 92 °.||

No. 4 Bore tapped a supply of water at a depth of six hundred feet, yielding
2.000. 000 gallons per day.**

No. 5 (?) Bore. Depth six hundred fe e t ; water overflowing at the rate of
2.000. 000 gallons per day. “  The result of the present bore brings the total supply for 
the five bores at less than 1,000 feet each, to 8,000,000 gallons per day.” + f * * * § **

* Letter from Mr. J. Hugh Moor, 1st January, 1889.
t  Ibid., 12th December, 1889.
t  Nos. 7 and 8  are evidently the bores named Nos. 1 and 2  respectively in Mr. Moor’s letters.
§ Townsville Bulletin, 26th June, 1891.
|| Hydraulic Engineer’s Report, 30th June, 1891.
IT Townsville Bulletin, 23rd July, 1891.
** Brisbane Courier, 11th November, 1891. 
f t  Brisbane Telegraph, 9th November, 1891.
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MARATHON, No. 1 BORE.
W ater overflowing at the rate of 2,300,000 gallons per day ; depth not stated.*

M A CK IN LA Y BORE, on the Mackinlay River (Government).—Lat. 21° 25', Long. 141® 26'.
W hen at the depth of eight hundred and thirty-seven feet, water rose over the 

surface at the rate o f 160,000 gallons per day. Total depth, 1,002 fe e t ; overflow,
350,000 gallons per day. The bore pierced the following strata:— “ Alluvial layer; 
yellow clays; blue and grey shales, irregularly interstratified with thin beds of grey 
and brown sandstone, now and then of a slightly greenish tin t; and calcareous seams. 
Occasionally mundic was brought up in the sand pump. The water was tapped in 
coarse open sandstone.” !

TOORAK, No. 2  BORE, Mackinlay River (Private).
Depth, 1,550 feet; water overflowing at the rate of about 1,000,000 gallons 

per day.J
STRATHFIELD STATION, Mackinlay River, Burke District (Private .

Depth, eight hundred and thirty fe e t ; water flowing at the rate of 500,000 
gallons per day.§

W E RN A.—Lat. 21° 50', Long. 143°.
Water was struck in a well on the boundary of Werna and Ayrshire Downs Huns 

at one hundred and forty feet, and again at one hundred and eighty feet. The water 
rose seventy feet in the w ell; at least it stood at one hundred and thirty-four feet from 
the surface in December, 1881, when I visited the place after a protracted drought. 
The section met with in this well has already been described (p 402).

SH EPPARD’S W ELL, Winton.—Lat. 22° 22 ', Long. 143° 3'.
No water was met with in this well, which was sunk to the depth of one 

hundred and thirty-five and a-half feet. The strata met with have already been 
described (p. 402).

GOVERNMENT W ELL, Winton (behind Court House).
No water at one hundred and fifty feet. The strata have already been described 

(p. 403).
W INTON BORE (Government).

Depth, at 30th June, 1891, 1,800 feet.
Strata:— “  An alluvial layer; sandy shale, soft and indurated fine-grained grey 

shales, occasionally of a slightly greenish tint, and bluish-coloured sandstones, irregularly 
interstratified. One or two thin beds of what appeared to be carbonaceous shales, and 
some dark material, evidently coal, were passed through. Several .small samples of 
gypsum were brought up by the sand pump.” A t 1,260 feet, a small stream of water 
was struck, which rose to within about fifty feet from the surface.f

* V IN D E X, near Winton,—Lat. 22° 28', Long. 143° 19'.

In a well at the Station, water was struck, about 1880, at one hundred and 
ten feet, and rose twenty-five feet. The strata have already been described (p. 403). * * * §

* Rockhampton Bulletin, December, 1891.
t  Hydraulic Engineer’s Report, 30th June, 1891.
X Brisbane Courier, 16th March, 1892.
§ Ibid., 27th October, 1891.
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A  second well was sunk at Crawford’s Creek, nine miles east of Yindex, and 
water was obtained at one hundred and fifty feet. The strata have already been 
described (p. 403).

A  bore was sunk on Yindex Bun, about seven miles N. 15° E. of the Station, but 
at the depth of one hundred and eighty-seven feet had not struck water. The strata 
have already been described (p. 403).

M ANU KA.—Lat. 21° 45', Long. 143° 25'.
On Manuka Station two wells were sunk prior to 1881. The first, close to the 

Station, struck water at eighty feet. More came in at one hundred and two feet. A t 
one hundred and forty feet a large supply came in, making about thirty-six feet of 
water in twenty-four hours, and a few days later seventy feet o f water stood in the 
shaft. The water was rather brackish, but cattle drank it readily. In the second well 
a little water came in at one hundred feet. More was found at one hundred and thirty 
feet, and the quantity increased till at one hundred and eighty feet a large supply was 
struck. The water stood seventy-seven feet deep, and was less brackish than that of 
the first well. The strata passed through in both wells were grey flags or shales, with 
bands of bluish sandstone, containing indistinct plant-remains and a few shells. The 
specimens of the latter, preserved by Mr. Anderson, o f Manuka, had fallen to pieces on 
exposure to the air, and nothing remained of them but fragments.

BOWEN DOWNS BORES (Private).—Lat. 22° 30', Long. 145°.
No. 1. Depth, nine hundred and seventy fe e t ; overflow, 493,600 gallons per 

day; temperature, 90°; pressure per square inch, 70 lb.
No. 2.* Depth, 1,374 feet; overflow, 1,500,000 gallons per day; temperature,

103°.
No, 3. Depth, 1,112 fe e t ; overflow, 864,000 gallons per day.f

COREENA BORES, near Aramac (Private).—Lat. 23° 25', Long. 145° 25'.
On this Bun there are three bores, A, B, and C, which have tapped an over

flowing supply, and four (D , E, F, and G-) which have struck water which rises but does 
not overflow.

Bore A  is nine hundred and four feet deep ; overflow, 1,500,000 gallons per day.
Bore B is 1,350 feet deep; overflow, 350,000 gallons per day.
Bore C J is 1,100 feet deep; overflow, 150,000 gallons per day.
Bore D, at two hundred and eighty-five feet, and Bore E, at four hundred and 

fifty feet, tapped small supplies of water which did not overflow.
Bore F, at seven hundred and fifty feet, struck a supply which rose at first to 

forty feet, and afterwards to twelve feet from the surface, and from which 40,000 
gallons per day can be pumped.

Bore Q-. Depth, three hundred fe e t ; water rises to within four feet of the 
surface; 25,000 gallons per day can be pumped.f

CORIND A  BORE, near Aramac (Private).—Lat. 22° 40', Long. 145° 40'.
Depth, five hundred feet. W ater flowing over surface at the rate of 150,000 

gallons per day.§ * * * §

* In middle of “  Herbert ” Block,
t  Hydraulic Engineer’s Report, 30th June, 1891.
X Known as Dalzell’s Bore, Newark Block, Coreena.
§ Townsville Bulletin, 7th June, 1890.
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SALTERN CREEK BORES (Private).—Lat. 23° 30', Long. 144° 50'.

Bore No. 1. Depth, 1,130 fe e t ; water overflows at the rate of 175,000 gallons 
per day ; temperature, 108°.*

No. 2. Depth, 1,605 fe e t ; water overflows at the rate of 220,000 gallons per 
day ; temperature, 113°; pressure, 31 lb. per square inch.*

No. 3. Depth, 1,970 fe e t ; water overflows at the rate of 690,000 gallons per 
day ; temperature, 128°; pressure, 49 lb. to the square inch.*

No. 4. Depth, 1,560 fe e t ; water overflows at the rate of 1,000,000 gallons per
day.f

SALTERN CREEK BORE (Government).
Depth, nine hundred and seventy-eight fe e t ; water overflows at the rate of 

17,200 gallons per day; temperature, 115° ; pressure, 38 lb. to the square inch.*

A nalysis op the W atee  b y  R . M ae , G overnment A nalyst .

Total fixed salts ... ... 83’50
Carbonate of calcium ... 1’04

„  „  magnesium ... ... ... ... trace
Chlorides and carbonates o f sodium and potassium ... ... 81’42
Oxide o f iron . ............................ ............................ 1*04

Unfit for irrigation. May be used for other purposes.

BARCALDINE BORE (Government).—Lat. 23° 30', Long. 145° 10'.

Site nine hundred and fifty-three feet above sea-level; depth of bore, six hundred 
and ninety-one feet nine inches; water rises twelve feet four inches above surface in a 
ten-inch pipe at the rate of 175,000 gallons per day; temperature, 102°; pressure, 171b. 
to the square inch ; cost o f bore, £775.J

In his next Annual Report, Mr. Henderson notes: “  This bore has maintained its 
reputation for yielding a large supply of excellent fresh water. Nothing has been done 
since the date of my last report to enable the Department to shut off with safety the 
flow of the water, by means of the screw-plug and valve with which the casing is 
furnished.”  Thrown open for bathing purposes with beneficial effects.*

A nalyses op W atee  b y  R. M ae , G overnment A nalyst.
First. Second.

Total fixed salts 66*50 63*70
Organic matter trace ... trace.
Chlorine small quantity ... small quantity.
Sulphuric acid ... trace .. trace.
A m m on ia ............... ... trace ... trace.
Albuminoid ammonia ... slight trace ... slight trace.

Hardness, 2 ° 8 '. The salts in solution are chiefly bicarbonates of sodium and potassium. There
fore, while the water may be used for domestic purposes, they are unfit for use in irrigation.

BACK CREEK BORE, east of Barcaldine.—Lat. 23° 35', Long. 145° 45'.
This bore, sunk for the Railway Department, struck, at the depth o f one hundred 

and eighty feet, water which overflows at the rate of 72,000 gallons per day, with a 
temperature o f 70° and a pressure of 5 lb. to the square inch.

* Hydraulic Engineer’s Report, 30th June, 1891. 
t  Brisbane Courier, 18th March, 1892. 
t  Hydraulic Engineer’s Report, 30th June, 1889,
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FRASER’S SELECTION BORE, seven miles North of Barcaldine (Private).—Lat. 23° 23', Long. 145° 10 '.
Depth, 1,175 feet; overflow, 600,000 gallons per day.

FRASER AND M cLACHLAN’S BORE, near last (Private).
Depth, seven hundred fe e t ; overflow, 200,000 gallons per day.

TA R A  BORE, twenty miles West of Barcaldine (Private).—Lat. 23° 30', Long. 144° 35'.
Depth, 2,003 fe e t ; overflow, 250,000 gallons per day.

BARCALDINE W ELL (Private).
I  have been informed by Mr. J. V. S. Desgrand that a well at Barcaldine Station, 

one hundred feet deep, struck salt water; as did also a well on the Barcaldine Bun, on 
the eastern side of the Alice.

D A R R  R IV E R  DOWNS BORES (Private).—Lat. 23°, Long. 144°.
Bore No. 1. Depth, 2,007 feet; brackish water rose to seventy feet from 

surface; temperature, 107°; 20,000 gallons per day can be pumped.
Bore No. 2. Depth, 1,007 fe e t ; 40,000 gallons per day can be pumped.
Bore No. 3. Depth, 2,700 fe e t ; overflow, 50,000 gallons per day.
Bore No. 4. Depth, 800 fe e t ; 4,800 gallons per day can be pumped.*

ALICE DOWNS BORE (Private).—Lat. 24° 10', Long. 145° 30'.
Depth, 2,145 fe e t ; overflow, 100,000 gallons per day.*

EVORA BORE (Private).—Lat. 24° 15', Long. 145° 30'.
Depth, 2,036 fe e t ; overflow, 43,000 gallons per day; temperature, 116°.

HOME CREEK BORE (Private).—Lat. 23° 55', Long. 145° 20 '.
From a bore, 1,760 feet deep, water overflows at the rate of 100,000 gallons

daily.*
BLACKALL BORE (Government).—Lat. 24° 25', Long. 145° 30'.

Depth, 1,663 fe e t ; water overflows at the rate of 300,000 gallons per day ; 
temperature, 119°; pressure, 65 lb. to the square inch.* In  his “ Annual Beport,”  30th 
June, 1890, Mr. Henderson has the following note :— “ This work is in good order, and, 
so far as I  am aware, the discharge and pressure o f the water have not diminished. 
The flow of water from this bore, like that from all the others, save Barcaldine, can be 
completely shut ofE and otherwise controlled at pleasure.”

Analysis or W ater by R. Mae, Government Analyst.
Total fixed salts .., 71* 40
Organic matter ... Trace.
Chlorine ... ... Small quantity.
Sulphuric acid ... Trace.
A m m o n ia ............................ Trace.
Albuminoid ammonia .................................................................Slight trace.

Hardness, 3°. The salts in solution are chiefly bicarbonates of sodium and potassium. There
fore, while the waters may be used for domestic purposes, they are unfit for use in irrigation.*

The unsuccessful “ Town W e ll”  at Blackall, two hundred and fifty feet deep, 
gave a section of a portion of the strata probably similar to those met with in the bore 
( see page 405).

W ESTLANDS BORE (Private).—Lat. 23° 55', Long. 143° 48'.
Depth, 2,036 fe e t ; no overflowing water.

* Hydraulic Engineer’s Report, 30th June, 1891.
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TAMBO BORE (Government).—Lat. 24° 50', Long. 146° 15'.
Depth, 1,002 fe e t ; water overflows at the rate of 200,000 gallons per day ; tem

perature, 98°; pressure, 12 lb. to the square inch.* In his report Mr. Henderson states: 
“  On 10th September [1888] good water was tapped in sandstone, and a larger supply of 
excellent fresh water was struck at nine hundred and ten fe e t ; at 1,002 feet drilling 
was stopped. An improved screw-plug and stop-valve have been fitted to the inner 
string of casing, by which- means the flow of water is stopped or otherwise controlled 
at pleasure. Generally stated, the bore was sunk in sandstone and blue clay shales of 
the Cretaceous Formation. Up to the 30th June [1889] the expenditure on this bore 
was £1,514 11s. 2d., including £330 12s. l id . for transport of boring plant and casing, 
and £176 18s. for casing.”

A nalysis of W ater  by  R . M ab, G overnment A nalyst.
Total fixed salts 40-60
Organic matter 0-70
Chlorine 8-55
Sulphuric acid trace.
Ammonia ... trace.
Albuminoid ammonia ... ... ...............  trace.

Hardness, 2 ° 25'. The water is fit for domestic and other uses.f

* TAMBO STATION, No. 2  BORE (Private).
"Water flowing at the rate of 15,000 gallons per day; depth not stated; boring 

continued. J
LANSDOWNE BORE (Private).—Lat 25° 8 ', Long. 146° 13'.

Depth, 2,485 fe e t ; water rises to within seventeen feet of surface.f

G RIFFITH ’S BORE, ten miles east of Muttaburra.—Lat 22° 37', Long. 144° 32'.
Depth, two hundred and ninety-three feet. The prevailing strata were fine

grained grey sandstones, with some grey shales similar to those in the Aramac W ell. 
Specimens of Inoceramus, &c., were obtained at two hundred and seventy-four feet.§

A R A M AC.—Lat. 23°, Long. 145° 15'.
The “  Town W ell,”  Aramac, was sunk to the depth o f three hundred feet, in or 

before 1885. A  section o f the strata met with has already been given (p. 405). 
The shaft was five feet by three feet. Salt water was struck at forty-seven feet, and 
made five feet in twenty-four hours for some time, but in October, 1885, had diminished 
to three feet. A  trifling amount of fresh water was met with at ninety-eight feet.

Artesian water has been met with on Aramac Run in two private bores. No. 1, 
six hundred and fifty feet deep, yields 2,000,000, and No. 2, 1,011 feet deep, yields
1,750,000 gallons of overflowing water daily. The temperature of the water is 81° in the 
case of No. 1 Bore, and 99° in the case of No. 2. The pressure per square inch is—  
No. 1, 25 lb.; No. 2, 39 lb .f

The following items of information regarding wells in the Aramac District were 
supplied to me in October, 1885, by Mr. William Forsyth :—

(1.) Aramac Run, eight miles above Aramac.— Bore, one hundred feet deep ; no 
water; strata as in Aramac Well. * * * §

* Hydraulic Engineer’s Report, 30th June, 1889.
t  Ibid., 30th June, 1891.
$ Brisbane Courier, 27th October, 1892.
§ Information supplied by Mr. William Forsyth, manager of Aramac Station.
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(2.) Ten miles up creek from Aramac.— Bore, one hundred and eighty-seven feet j 
no water; strata as in Aramac Well.

(3.) On right hank o f  Aramac Greek, ten miles above Aramac.— Bore, two 
hundred and twenty-seven fe e t ; no water; strata as in Aramac W ell. The bore is 
near some springs which are said to break out only in dry seasons.

LEICHHARDT DOWNS, near Aramac.
“  A second supply of artesian water has been struck on that Selection, the yield, 

being 280,000 gallons per day. The depth of the bore is 2,488 feet. This is the second 
bore on Leichhardt Downs, the No. 1 having tapped water which flows at the rate of 
1,000,000 gallons per day.” *

CALEDONIA STATION, Aramac.
Depth, five hundred and seventy-seven fee t ; water overflowing at the rate of

100,000 gallons per day.f

NORTHAMPTON DOWNS.—Lat. 24° 32', Long. 145° 50'.
The following information regarding wells on Northampton Downs was supplied 

in 1885, by the late Mr. F. R. Murphy, M .L.A., the Proprietor of the Run
(1.) Goomdarmah Block, south bank of Barcoo, three miles back from river. 

Depth, one hundred and twenty-five feet. Small supply of fresh water.
(2.) Glenusk Block, north bank of Barcoo, four miles from river. Depth, 

one hundred and fifty feet. Small supply of fresh water.
(3.) Northampton Block, north side of Barcoo, ten miles from river. Depth, 

two hundred feet. Small supply of water, as salt as brine.
(4.) Same Block, north side of Barcoo, five miles back from river. Depth, one 

hundred and eighty feet. Fair supply of water, but brackish and unfit for stock.
Northampton Downs Private Bore. Depth, 1,334 fe e t ; overflow, 25,000 gallons 

per day.J

D A R B Y  POINT BORE (Government).—Lat. 25° 30', Long. 146° 30'.
This bore is situated about midway between Augathella and Tambo. It was 

abandoned after “  it had reached a depth of six hundred and sixty-two feet in sand
stone and shales of the Cretaceous Formation.”  §

STEW ART’S BORE (Government).—Lat. 24° 20', Long. 146° 20'.
This bore is in the Desert Sandstone Formation, under which heading see 

Remarks (Chapter xxxiii.)

WELLSHOT BORE (Government).—Lat. 23° 33', Long. 144° 55'.
“  This bore is situated about six and a-half chains southerly from the 370 

miles 33 chains peg from Rockhampton, on the proposed extension of the Central Rail
way from Barcaldine to Longreach, and its altitude is about eight hundred and fifty- 
seven feet above sea-level.”  The bore was abandoned at 1,160 feet, owing to the loss 
of tools. “  The strata bored were clay, shales, and sandstones of the Cretaceous 
Formation.” § * * * §

* Brisbane Courier, 12th December, 1891.
f  Brisbane Observer, 9th November, 1891.
+ Hydraulic Engineer’s Report, 30th June, 1891.
§ Ib id ., 30th June, 1889.
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TARA. No. 3 BORE, Wellshot Run, near Barcaldine (Private).
Water struck at 1,930 fe e t ; supply, 20,000 gallons per day. At 2,033 feet the 

volume had increased to 75,000 gallons, and at 2,050 feet to about 150,000 gallons. At 
2,100 feet the supply was between 150,000 and 200,000 gallons. Still sinking. The 
temperature at 1,930 feet was 110°, and it gradually increased to 135° at 2,100 feet.*

A D A V A LE .—Lat. 25° 55', Long. 144° 36'.
In 18851 visited a well at Adavale, which had been sunk to a depth of one 

hundred feet through white shales. Very salt water was standing fifty feet deep. The 
site of the well is about 1,000 feet above sea-level.

GUMBARDO SAW M ILL W ELL, near Adavale.—Lat. 20° 10 ', Long. 144° 45'.
In passing this well, in 1891,1 was informed by Mr. F. Learmouth, Manager of 

the Station, that the total depth was seventy-five feet. The spill-bank showed that 
fine hard shales were occasionally parted by beds of fine-grained ferruginous sandstone, 
and that there is a very coarse siliceous grit near the bottom. A  well at the Station 
shows similar material. After my visit to the Moondilla Gold Field ( see Chapter 
xxxv.), I  am inclined to suspect that the strata cut in this and the preceding bore 
may prove to be Tertiary, and not Cretaceous.

CH ARLEVILLE BORE (Government).—Lat. 26° 26', Long. 146° 15'.
“ This bore is situated within a few yards of the Railway Terminus, and its 

altitude is nine hundred and seventy-five feet above sea-level.”  “  The strata pierced 
maybe briefly stated as follows, viz.:— Sand, clays, and gravels of the Upper Cretaceous 
[Desert Sandstone P] Formation to two hundred and seventy fe e t ; thence clays, 
sandstones, and light-coloured shales of the Lower Cretaceous Formation, interstratified 
with thin beds of gravel to eight hundred and seventy-five fe e t ; thence well-defined 
blue shales of the latter formation to the bottom in sandstone, where the large supply 
o f water was found. From one hundred and seventy-five to one hundred and ninety-five 
feet from the surface excellent fresh water was struck in gravel, but it did not flow. 
At three hundred and ten feet a further supply was tapped, and the bore was finished 
at 1,370 feet 10 inches. It is lined with two strings of A . and J. Stewart’s swollen- 
jointed wrought-iron casing. The outer string consists of two hundred and fifty- 
eight feet of ten-inch tubes, ^  inches th ick ; the inner of 1,219i feet, eight inches in 
diameter, inches thick. Before inserting and fixing the plug and valve 
for controlling the flow, the water was spouting with a velocity of fully eleven feet per 
second, and to a height of about three feet above the top of the eight-inch casing. On 
closing the valve the pressure was found to be 95 lb. per square inch, which has since 
increased to 100 lb. The volume is now fully 3,000,000 gallons per twenty-four hours. 
The water is clear, colourless, soft, and potable. Its temperature is about 106° 
Fahr., and when cool it is, as far as I  can judge, wholesome and palatable. For a little 
time after the plug was inserted the valve was occasionally choked by large pieces of 
shale, which the water brought from the bottom, and the valve had to be frequently 
taken off to clear it. This inconvenience was remedied as follow s:— One hundred 
and ninety-three feet of six-inch casing were screwed together, the lower sixty-three 
feet of which were well perforated and then allowed to drop to the bottom, the top of 
the six-inch casing overlapping the eight-inch by forty-two and a-half feet. This 
mode of dealing with the difficulty had the desired effect; no trouble has accrued since. 
By this means the flow and pressure have been maintained intact, and, so far as I

* Rockhampton Bulletin, December, 1891.
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am aware, this well may be pronounced the best in Australia, as far as regards volume* 
although the pressure is not so great as at Cunnamulla, where it is fully 185 lb. per 
square inch.f When the valve is fully opened, and a ‘ director’ with an orifice of 
one and a-half inches is fitted thereon, the water shoots to a height over one hundred 
feet from the surface. The cost was £2,388 14s. 5d., including supervision of the work, 
and £86 8s. 5d. for caretaking to 30th June last”  [1889].^

In the 1890 Report, Mr. Henderson gives the following analysis of the water by 
Mr. R. M ar:— “  Total fixed salts 70’70, chlorine 12'95, hardness 3° ; and a note is 
appended that the water is “  unfit for irrigation— may be used for other purposes.”

In an article by Mr. Ludwig Bruck on “ The Mineral Springs of Australia ” § is 
the following note on an analysis (furnished by the Department of Mines) of water 
from “ Charleville district,”  which I  presume to refer to the Charleville Artesian 
W e ll :—

“ This water is of a strong saline character, and contains 604-78 grains of mineral 
matters per gallon, v iz .:— Chloride of sodium, 347 42 gr .; chloride of lime, 10059 gr.; 
chloride of magnesium, 63'89 gr .; sulphate of soda, 79'27 gr.; and 1361 gr. carbonate of 
lime. This spring contains so much chloride of lime as to make it unfit for drinking 
purposes; however, used as baths it would no doubt be found useful in scrofula, enlarge
ment of the liver, and derangement of the spleen; at a tepid temperature (say from 85° 
to 94° F .) it should be useful in cutaneous diseases, and taken as hot baths (from 98° to 
112° F.) in rheumatic aud similar affections. I  cannot say whether this water is identical 
with the water struck at the same place in a bore 1,350 feet deep, the temperature o f 
which is over 112° F .”

M UR WE IT BORE (Private).—Lat. 26° 58', Long. 146° 20'.
Depth, 1,230 fe e t ; overflow, 140,000 gallons per day; temperature, 98°.

M U CK AD ILLA BORE (Government).—Lat. 26° 40', Long. 148° 20'.
This bore is near Muckadilla Station, on the Western Railway, six miles east of 

Dalby. It is 3,262 feet deep, being the deepest in the Colony, or indeed in the Australian
Colonies. The following section has been supplied to me by Mr. Henderson:—

Feet. Depth.
Yellow clay 50 • • •
Black shale '370
Sandstone 24 ...
Black shale 234 678
Grey pipeclay ... 116 794
Grey sandstone ..................................... 195 989
Sand drift, white and lignite; tapped water 21 1,010
Shale, brown and grey .............. 61 1,071
Sandstone conglomerate, grey 26 1,097
Shale, brown and grey 54 1,151
Sand drift, white and brown; water increased 127 1,278
Shale, brown ... .............. 15 1,293
Sand drift, grey 32 1,325
Shale, grey, siliceous... 123 1,448
Sandstone, brownish grey ... 85 ... 1,533
Sand drift, white and grey 148 1,681
Shale, blackish 150 1,831

* See Noorama and Burranbilla Bores.
t  An Artesian Well in Dakota has a reported pressure of 200 lb. per square inch—the greatest

have any knowledge of.
I  Annual Reports of the Hydraulic Engineer, 30th June, 1889 and 1890. 
% Australasian Medical Gazette for January, 1891,
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Sandstone, grey .........................
Shale, slate-coloured to brownish-grey 
Shale, black, with streaks of coal ...
Sandstone and shale, soft .....................................
Sandstone, white; water flowing 10,000 gallons

per d a y ...........................................................
Sandstone, micaceous; overflow of water, 12,960

gallons per day at 3,170 feet .........................
Sandstone, white and soft; water overflowing at 

rate of 23,000 gallons per day; temperature, 
124° F.• ••• ••• ••• •••

Feet. Depth.
29 • • • 1,860
98 • • • 1,958

277 • • • 2,235
265 • • • 2,509

618 3,118

52 3,170

92 3,262

A nalysis of the  W ateb b y  R . Mae, G ovebnment A nalyst .
Total fixed salts ...............  ... 34-30
Carbonate of calcium ... ... 1*01
Carbonate of magnesium ... ... ... ... trace.
Chlorides and carbonates of sodium and potassium 31*77
Oxide of iron ... ... ... ... ... ... ... 1"52

The water is fit for domestic and other purposes.

M ITCHELL BORE (Government).—Lat. 26° 35', Long. 147° 50'.
A  bore was sunk bere for the Railway Department in 1885, two hundred yards 

west o f the station. I  was informed by Mr. John Falconer, who was in charge of 
the bore, that the section showed one hundred and eighty-eight feet of blue shales 
beneath twenty feet of drift. W ater was met with at two hundred and eight feet in 
a “  sandy drift ”  beneath the shales, and rose to nine feet from the surface. On the 
3rd October, 1885,1 saw it standing twenty-eight feet from the surface. The water 
would supply, by pumping, eight hundred to 1,000 gallons per day. The site of the 
bore is 1,101 feet above sea-level. *

BURENDA BORE (Private).—Lat. 25° 57', Long. 146° 50'.
Depth, 1,900 feet; water rises to within thirty feet of surface.

BOLLON OR SIX T Y -FIV E  M ILE BORE (Government).—Lat. 28° 3', Long. 147° 55'.
This bore is situated about sixty-five miles from St. George, on the road to 

Cunnamulla. In July, 1891, the depth of 1,840 feet had been attained, and water was 
overflowing at the rate of 30,000 gallons per day. Strata:— Alluvium, clay, sand, 
pipeclay, limestone, dark arnd grey-coloured clay, shales, and sandstones of various 
texture, interstratified in irregular order, the last stratum being coarse grey sandstone.*

I  am informed (21st September, 1891) that the bore has been stopped at 2,3G2 
feet, the overflow being about 180,000 gallons per day, at a temperature of 125°.

CUNNAM ULLA BORE (Government).—Lat. 28° 5', Long. 145° 40'.
“  In February [1889] a supply of artesian water was struck at nine hundred and 

seventy-five feet, but boring operations were continued in the hope of striking a larger 
supply. As boring was continued the flow increased, until, on the 21st of February, a 
supply of 22,500 gallons per hour [equal to 540,000 gallons per day] of excellent fresh 
water was tapped at a depth of 1,402 feet. Its temperature is 106° F., and its pressure 
is fully 185 lb. per square inch at the surface. On completion of boring operations the six- 
inch casing was fitted with a recessed screw-plug and stop-valve, by means of which the 
flow of water is controlled, and at pleasure supplied to consumers. The cost of this bore,

* Hydraulic Engineer's Report, 30th June, 1891.
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including a sum of £488 19s. 2d. for the carriage of the plant and casing from Charleville, 
and £403 for casing, was £1,927 17s. 5d. Generally stated, the strata pierced were 
clays, shales, and light sandstones of the Cretaceous formation.” *

In his nest Annual Report Mr. Henderson observed that “  This work is in 
excellent order, hut the high pressure of the water, which I believe has increased from 185 
to 190 lb. per square inch, is very trying on the valve. A  new one of superior design 
and stronger make will shortly be sent out to replace the old one, which has partly given
way.

A nalyses b y  R. M ab, G overnment A nalyst.
First. Second.

Total fixed salts 22T0 25-75
Organic matter trace trace
Chlorine trace 070
Ammonia •0015 •0016
Albuminoid ammonia ........................................ -0 0 1 1 •0012

Hardness, 3°. The water is suitable for general domestic use. f

CAW ARRA, No. 1 BORE, twenty-five miles east of Hungerford.—Lat. 29°, Long. 144° 50'.
In this bore, at the depth of 1,810 feet, a supply of water was met with which 

overflows at the rate of 10,080 gallons per day. I  have been shown a specimen of 
gneiss, which is said to have been the rock pierced from 1,600 to 1,810 feet.

BU RRAN BILLA BORE (Private).—Lat. 28° 20 ', Long. 145° 45'.
Depth, 1,811 fe e t ; overflow per diem, 4,000,000 gallons ; temperature, 124°.
I f  the measurements are correct, this bore has the largest amount of overflowing 

water of any in Queensland, aud the water has the highest temperature.

TINNENBURRA BORES, Warrego River (Private).—Lat. 29°, Long. 145° 35'J

— Depth. Overflow per day. Casing. Rise over 
casing.

No. 1J ... 1,250
Gallons.

500,000
Inches.

8
Inches.
4

„ 2 t  ... 993 1,500,000 6 2 6
„  3t ......................................... 1,293 250,000 6 0‘2 or 3
„  4t ......................................... 855 800,000 8 —•5
» 5§ ........................................ 1,300

NOORAMA BORES (Private).—Lat. 28° 20', Long. 146°.
No. 1 Bore. 1,502 feet deep; overflow, 1,500,000 gallons daily : temperature, 

112° ; pressure, 200 lb.
No. 2 B ore.' 1,650 feet deep ; overflow, 1,500,000 gallons daily.
No. 3 Bore. 1,632 feet deep : overflow, 3,456,000 gallons daily ; temperature, 

112°; pressure, 200 lb .f
W riting on 11th September, 1890, Mr. Henderson, in his “  Annual Report for the 

Tear ending 30th June,”  adds to the paragraph on the Charleville Bore a footnote in the 
following terms, probably referring to the Noorama Bore :— “ Since this was written it 
has been reported through a business house in this city that a bore in the Cunnamulla * * * §

* Hydraulic Engineer’s Report, 30th June, 1889.
Ibid., 30th June, 1891.

+ Information furnished to Mr. McLennon, of the Hydraulic Engineer’s Department by Mr. Joseph
Pater.

§ “  A  good supply of fresh water................... remarkably hot.'’—Brisbane Courier, 21st March, 1892.
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district lias very lately tapped a supply of nearly three and a-half millions of gallons per 
diem. The Ponce de Leon well at St. Augustine, Ela., U.S.A., has an estimated daily 
discharge of 10,000,000 gallons— doubtless IJ.S. gallons. The well is 1,400 feet deep by 
twelve inches diameter. The temperature of the water is 82° Fahr. This is the largest 
discharge of any well I  know of.”

W EELAM U RRA BORE (Private).—Lat. 28° 15', Long. 14G° 15'.
Depth, 1,589 feet; water overflowing at the rate of 150,000 gallons per day; 

temperature, 113^°; pressure, 150 lb. to the square inch.1*
A  newspaper report states that at five hundred and seventy feet, in black shale 

clay, the (No. 3 ?) bore struck alkaline water, which rose five hundred feet in the tubes.f

BU RREN DILLA BORE, near Cunnamulla (Private).
"Water overflowing at the rate of 2,500,000 gallons per day ; depth not stated.J

D ILLA LA H  BORE, about fifteen miles from the Warrego.
Depth, 1,300 fe e t ; water overflowing at the rate of 250,000 gallons per day. 

“ Almost fresh and quite soft.” §

THARGOM INDAH BORE.
“  Fresh water was struck at a depth of 1,100 feet, and the water has risen within 

one foot of the surface. Boring is being continued.” ||

BARRINGUN, W ARREGO R IV E R  (just across the New South Wales Border).
Water overflowing at the rate of about 25,000 gallons daily; still boring.^f

M A LVE RN  HILLS BORE.
Depth, 2,800 feet; water struck at 1,300 feet, but did not rise to the surface.**

KUNGIE LAKE BORE, forty-five miles south-west of Cunnamulla (Private).—Lat. 28° 40', Long. 145° 18'.
Depth, 1,255 fe e t ; overflow, 500,000 gallons per day; temperature, 110°.

THURLAGOONA BORES (Private).—Lat. 28° 50', Long. 145° 30'.
No. 1. Depth, 1,270 feet; overflow, 177,000 gallons daily; temperature, 112°.
No. 2. Depth, 1,440 fe e t ; yield per diem, 30,000 gallons f t ; temperature, 102°.
No. 3. Depth, 1,616 fee t ; overflow per diem, 200,000 gallons ; temperature, 108°.
No. 4. Depth, seven hundred and eighteen feet; yield per diem, 36,000 gallons f t ; 

temperature, 102°.
No. 5. Depth, eight hundred and thirty-one fe e t ; overflow per diem, 8,000 

gallons.JJ
No. 6. Depth, 1,529 feet; overflow per diem, 1,500,000 gallons; tempera

ture, 108°.
CHARLOTTE PLAIN S, near Cunnamulla.-Lat. 28° 20', Long. 146° 10 '.

This Bun is situated on Widgeegoara Creek. Artesian water has been met with 
at 1,662 feet. The yield is 570,000 gallons per dav.§§ * * * § ** * * §§

* Hydraulic Engineer’s Report, 30th June, 1891.
t  Townsville Bulletin, 21st December, 1888.
I  Brisbane Courier, 25th June, 1891.
§ Ibid., 2nd March, 1892.
|| Ibid., 5th March, 1892.

IT Ibid., 24th March, 1892.
** Rockhampton Bulletin, December, 1891.
f t  Overflowing slightly ; supply pumped.
£+. Salt water; overflowing when first tapped, but has since receded.
§§ Sydney Evening News, 10th April, 1891,
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COONGALLA, near Cunnamulla.—Lat. 27 45', Long. 145 50'.
No. 1 Bore at 1,600 feet tapped water overflowing at the rate of 1,000,000 

gallons per day.*
No. 2 Bore “ struct a good supply of beautiful water, estimated to yield 

2,000,000 gallons daily, at a depth of 1,800 feet.” j-

CLAVERTON BORES, near Cunnamulla.
No. 1 Bore. Estimated yield, 3,000,000 gallons per day; depth not stated.J
No. 2 Bore. Depth, 1,250 fe e t ; water overflowing at the rate of 20,000 

gallons per day.§ “ Struck a big supply of fresh water on the 15th instant, the flow 
being estimated, at 1,550,880 gallons daily, the pressure being 166 lb. to the square 
inch. The depth is 1,777 feet, and the supply is excellent.”

BU N DILLA BORE, Bundilla Creek, Bingara Station, near Eulo (Private).
Water at 1,675 feet. “ A  good supply.”  Amount not stated. “ The water is 

very hot, clear as crystal, and quite fresh.” ||

W H ITU LA, near Windorah.—Lat. 25 20', Long. 142° 10'.
This bore has been carried to over 2,000 feet without success.^

SANDRINGHAM  BORE (Private).—Lat. 24° 25', Long. 138° 55'.
A  newspaper report states that at Sandringham Station, on the Mulligan River, 

thirty-five miles west of Bedoworie Township, a supply of water overflowing at the rate 
o f 40,000 gallons per day has been struck at the depth of one hundred and forty-three 
feet. Bedoworie is on Evre’ s Creek, about fifteen miles north of its junction with 
King’ s Creek.

A  second bore on Sandringham, between the Mulligan River and Sylvester 
Creek (Lat. 23° 30', Long. 138° 55'), has, I  am informed by Mr. G. Neville Griffiths, been 
sunk between two springs to the depth of one huudred and sixty feet, and supplies
180,000 gallons of overflowing water daily.

BREADALBANE BORE.—Lat. 23° 50', Long. 139° 15'.
A  bore is being sunk here near the “  Three Sisters,”  twenty-seven miles up 

Coemerino Creek, Georgina River. The following section has been supplied by Mr. G. 
Neville Griffiths, the owner of the station :—

Feet.
Claj, sand, and gravel drift (with traces of soda and gypsum) 30
Strong blue clay shale (brackish water) ... .............. 30
Soft blue shale ....................................  ... 16

„  „  (slightly different in texture) 34
Hard sandstone band ... 1
Blue shale .............. 83
Hard sandstone band ... ... 1
Blue shale ......................................................................................168
(Strong flow of slightly brackish water, which rose to thirty feet 

from surface) * * * §

* Brisbane Courier, 1st October, 1891.
t  Ibid., 10th March, 1892.
X Ibid., 12th November, 1891.
§ Ibid., 18th February, 1892.
|| Ibid., 15th December, 1891.
IT Ibid., 27th November, 1891.
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• • •Hard blue shale .........................  .........................
Hard blue shale with black pebbles .........................
Fine dark gritty sandstone...........................................................
(Brackish water cased off to this bed, and sweet water rises to six 

feet from surface)

Feet.
36
2
3

404
(Bore in progress).

There are no springs nearer than the Sylvester Springs, which are referred to 
under the head of Sandringham.

SOUTH AUSTRALIA.
Referring to the Rolling Downs Formation, as developed in South Australia, Mr.

H. Y . L. Brown, Government Geologist for that Colony, says * :—
“  Below and surrounding the table-hills and stony downs are the soft silt plains, 

which, together with the former, cover the gypseous clays, marls, calcareous shales, 
limestone, sand, and gravel drifts of Cretaceous age. The greatest thickness of these 
beds, which has been proved by boring at Tarkininna, is about 1,200 feet. The mound 
springs, which are the natural indications of artesian water beneath these plains, are 
found in many places near the outcrops of bed rock, between the junction of which and 
the Cretaceous rocks the water has, doubtless, found an easier egress. On the surface 
the water often forms accumulations of travertine limestone, rising to heights of forty 
or fifty feet, and showing in the distance across the level plains, where there is a group of 
springs, like a low range of hills; tbe deposition of this limestone has, in many 
instances, formed raised cups or basins, over the edges of which the water flows. The 
water of these springs contains soda, and is generally good drinking water ; in some 
cases, however, in the same group of springs, there is a great difference in the quality 
of the water, which in one spring may be driukable, and in another, a few feet away, 
salt. As a rule these spring waters are warm, and must have a considerable tempera
ture beneath the surface. Bores have been sunk by the Government in this formation 
at Tarkininna, where artesian water was tapped at 1,200 feet, and at Hergott, Coward 
Springs, Strangway Springs, &c., where a large supply of water was obtained at an 
average depth of some three hundred feet. The supply from some of these bores is 
over 1,000,000 gallons per day.”

J.

* The Mesozoic Plains of South Australia. Proc. Austr. Assoc. Adv, Sci., i., 1888, p. 213. 
2 D



CHAPTER X X X II .

THE ORGAN IC REM AIN S OF THE R O L LIN G  DOW NS FO RM ATIO N

(LOW ER CRETACEOUS).

W i t h  D e s c r ip t io n s  o f  t h e  Sp e c ie s .

“  To draw a definite line between tbe Ipswich and the ‘ Rolling Downs ’ Bed is 
quite impracticable. The appearance of Belemnites and Ammonites generally marks 
the transition.” *

The physical aspect of the country produced by the former has been described 
by my Colleague, who states that the general absence of sections renders it impossible 
to subdivide this division, or to trace out definite horizons. He remarks— “  W e have 
a continuous series of beds of enormous thickness, in which, however, from the scarcity 
of sections, it would be impossible to map out horizons; ”  and that “  the fossils from 
the Rolling Downs must be treated as a whole.”  f  In the latter part of this paragraph 
I  cordially agree, and have for some time past advocated classing the Rolling Downs 
Beds under the general term Cretaceous, admitting, however, at the same time that 
they contain an admixture of Oolitic as well as Cretaceous life. Even the late Charles 
Moore did not venture to introduce a geological sequence for the Queensland series, as 
he did for the Mesozoic Beds of Western Australia, but contented himself byremarking, 
“  These and other circumstances indicate a higher horizon for the Queensland fossils.”  
He appeared to think that the Oxford Clay put in a strong claim, but that “  they all 
belong to the Upper Oolite may with safety be inferred.

I  cannot do better than again quote my Colleague, who adds— “ The fossils of 
the Rolling Downs Formation have given rise to much controversy among geologists 
and palaeontologists, who have pronounced various localities, from limited collections, to 
be of ages ranging from Rhaetic up to Lower Chalk. It is remarkable that almost 
every palaeontologist who has worked on Queensland materials has come to the 
conclusion that fossils from different localities must have been mixed up, and this 
explanation has appeared to be specially necessary in the case of fossils from the 
Rolling Downs. On the other hand, my own explorations have satisfied me that 
Queensland fossils are not more liable to this kind of accident than fossils from other 
countries, and that the mixing up which has so annoyed palaeontologists has been 
perpetrated by Nature herself.”

*R . L. Jack, Handbook Queensland Geology, 1886, p. 65.
+ Ibid., p. 67.
X Quart. Journ, Geol. Soc., 1870, xxvi., pp. 235 and 239.



435

Kingdom —ANIMALIA.

Sub-Kingdom— PROTOZOA.

Class— R hizopoda.

Order-FORAMINIFERA.

Family— LAGrENIDiE.

Genus— C R IS T E L L A R IA  (Lamarck), D'Orbigny, 1826.
(Ann. Sci. Nat., vii., p. 290.)

C r i s t e l l a r i a  a c u t a u r ic u l a r t s , Ficht. and Moll, var. l o n g ic o s t a t a , Moore.
Cristellaria acutauricularis, var. longicostata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2, p. 242.

,, ,, var. longicostata, Eth. fil., Cat. Austr. Foss., 1878, p. 102 (for synonymy).

Sp. Char. Shell oblong, moderately bi-convex, later chambers passing beyond 
helicoid portion ; surface with ribs which are longitudinally costated. (Moore.)

Obs. The typical European forms of C. acutauricularis which are found also with 
this shell possess smooth surfaces, and are without the longitudinal costae—the difference 
being so marked as to justify its separation. (Moore).

Loc. Wollumbilla (The late Rev. W. B . Clarke).

C r i s t e l l a r i a  c u l t r a t a , Montfort, var. r a d i a t a , Moore.
Cristellaria cultrata, var. radiata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2, p. 212.

„  „  var. radiata, Eth. fil., Cat. Austr. Foss., 1878, p. 103 (for synonymy).

Obs. This shell possesses the central disk of C. cultrata, from which the ribs on 
the surface proceed ; and although the keel is less produced, there appears no doubt 
that it must be referred to this species. From the more radiating character of the 
costae the varietal name of C. radiata was proposed. (Moore.)

Loc. Wollumbilla (The late R ev .W . B . Clarke).

Genus—D E N T A L IN A , TT Orbigny, 1826.
(Ann. Sci. Nat., vii., p. 254.)

D e n t a l i n a  c o m m u n i s , _D’ Orbigny.
Dcntalina communis, D ’Orb., M&n. Soc. Geol. France, 1840, iv., p. 13, t. 1, f. 4.

„  , Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2 , p. 239.
Obs. This species was recorded by the late Mr. Charles Moore without either 

description or observations.
Loc. Wollumbilla (The late Rev. W. B. Clarke).

Genus— V A G IN U L IN A , D'Orbigny, 1826.
(Ann. Sci. Nat., vii., p. 257.)

V a g i n u l i n a  s t r ia t a , IT Orb.
Vaginulina striata, D ’Orb., Ann. Sci. Nat., 1826, vii., p. 257.

,, „  Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2, p. 239.
,, ,, Eth. fil., Cat. Austr. Foss., 1878, p. 104 (for synonymy).

Loc. Wollumbilla (The late Rev. W. B . Clarke).
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Genus—P O L Y M O R P H IN A , D'Orbigny, 1826.
(Ann. Sci. Nat., vii., p. 265.)

POLYMORPHINA GIBBA, D'Orb., sp.

Globulina gibba, D ’Orb., Ann. Sci. Nat., 1826, vii., p. 266.
Polymorphina gibba, Moore, Quart. Joum. Geol. Soc., 1870, xxvi., Pt. 2, p. 239.

„  „  Eth. fil., Cat. Austr. Foss., 1878, p. 104 (for synonymy).

Loc. Wollumbilla ( The late Pev. W. B . Clarke).

P o l y m o r p h in a  l a c t e a , Walker and Jacob, sp.

Polymorphina lactea, Parker and Jones, Ann! and Mag. Nat. Hist., 1859, iv., pp. 336 and 341. 
,, ,, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2, p. 239.
,, „  Etheridge fil., Cat. Austr. Foss., 1878, p. 104 (for synonymy).

Loc. Wollumbiila ( The late Pev. W. B . Clarke).

Family— ROTALM LE.

Genus— P L A N O P B U L IN A , D'Orbigny, 1826.
(Ann. Sci. Nat., vii., p. 280.)

P l a n o r b u l in a  l o b a t u l a , D'Orb., sp.

Truncatulina lobatula, D ’Orb., Foram. Foss. Tert. Vien., 1846, p. 168, t. 9, f. 18-23.
Planorbulina lobatula, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2, p. 239.

,, ,, Eth. fil., Cat. Austr. Foss., 1878 , p. 103 (for synonymy).

Obs. No remarks were made on this species by Mr. Moore.
Loc. Wollumbilla ( The late Pev. W. B . Clarke).

P l a n o r b u l in a  u n g e r i a n a , D'Orbigny, sp.

Rotalia ungeriana, D ’Orb, Foram. Foss. Tert. Vien., 1846, p. 159, t. 8 , f. 16-18.
Planorbulina ungeriana, Moore, Quart. Journ. Geol. Soc., 1870, xxvii., Pt. 2 , p. 239.

„ ,, Eth. fil., Cat. Austr. Foss.,, 1878, p. 104 (for synonymy).

Obs. Like the two last, this is only a list species.
Loc. Wollumbilla ( The late Pev. W. B. Clarke).

Class— S p o n g id a  .*
Order—SILICISPONGIA.

Sub-O rder—H E X A C T IN E L L ID iE .

Group—LYSSAKINA.
Genus—PU R IS1PH .O N IA , Bowerbank, 1869.+

Purisijphonict, Bowerbank, Proc. Zool. Soc., 1809, p. 342.
% „  Bowerbank, in Moore, Quart. Journ. Geol. Soc., 1870, xxvi p. 240.

,, Carter, Ann. and Mag. Nat. Hist., 1878, i., p. 376.
,, Zittel, Handb. Pal., 1876, i., p. 179.

“  Gen. Char. The form of the entire sponge is unknown. Judging from the 
portions preserved, it appears to have consisted of a hollow stem giving off tubular 
branches. The walls are thick and robust, and the outer surface slightly uneven.

*The present article on Purisiphonia has been kindly contributed by Dr. George Jennings Hinde, 
from specimens in the Natural History, Museum, London. It is given verbatim in his own words, 

f  Emend, Hinde, 1892,
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“  The wall of the sponge is traversed by numerous canals, which open on both sides 
of the wall, and extend inwards, either at right angles or obliquely to the surface of 
the sponge. The canals bifurcate or branch within the wall • they do not penetrate 
through it, but terminate just below the opposite surface to that on which their oscules 
open. There is no definite arrangement in the course of the canals, which occasionally 
appear to anastomose within the wall. The canals are evenly bounded by the ordinary 
spicular tissue, and do not possess a special lining. The oscular apertures are either 
circular, elliptical, or trumpet-shaped, aud in some instances divided by the extension 
over them of the spicular fascicles.

“  The skeletal mesh composing the substance of the sponge-wall is close, resistant, 
and intricate. It consists of slender fascicles or bundles of straight, elongate, linear 
spicules, disposed parallel with each other, and united together by a common coating 
of silica throughout the greater part of their length. These spicular fascicles have no 
definite arrangement; they overlap each other in different directions, though for the 
most part they are generally parallel with the sponge-wall. They are more abundant 
on the exterior surfaces, though they also traverse the interior of the wall in various 
directions. Between these fascicles there are rod-like spicules, either nearly parallel 
with each other or disposed irregularly, crossing and intercrossing each other in all 
directions. A t their points of contact these spicules are definitely fused together, and 
they are further united by the development of short transverse rods and siliceous pro
cesses which connect adjoining, spicules, and thus form a strong and complex spicular 
mesh-work with irregular interspaces. Here and there in the interspaces of the mesh 
are solitary regular hexactinellid spicules, their .rays being fused with the adjacent 
mesh-work, and in many places also there are small groups of minute regular 
hexactinellid spicules, intermingled closely together without any order, and their rays 
fused at the points of contact with each other. ♦

“ There is no apparent specialised dermal layer. On both surfaces of the sponge- 
wall the spicular fascicles extend over the oscular vents, and the spaces between the 
fascicles exhibit much the same spicular character as the interior of the wall. Further, 
the canals are not lined by any distincti ve spicular tissue.

' Ohs. “  Mr. H. J. Carter has truly remarked of this genus that its minute spicular 
structure is totally different from that of any other hexactinellid sponge. Its peculiar 
characters render its relationship "somewhat doubtful. A t first sight, indeed, one would 
hardly recognise it as a hexactinellid sponge, since only the fascicles o f linear spicules 
are exposed on its surface, and the intermediate scaliform or irregular spicular tissue 
more resembles a combination of monactinellid than hexactinellid spicules. The pre
sence, however, o f definite six-rayed hexactinellid spicules, either singly or forming 
small groups in the interspaces of the mesh-work, at once determines its relations to 
this order. Its position within the order is less easy to define. The entire absence o f 
any regular arrangement of the spicular mesh, or of any regular tissue formed by the 
fusion of the rays of regular hexactinellid spicules with the corresponding rays of 
adjacent spicules, removes the genus from the Dictyonine Group of the Hexactinellidae. 
The definite fusion of the spicular rays with each other, thus binding them firmly 
together, is, on the other hand, a character which would tend to exclude this genus from 
the Lyssakine Group, in which, as a rule, the spicules are only held in position by the 
soft animal structures of the sponge. Notwithstanding this fact, the general 
spicular characters of Purisiphonia appear to me to indicate a closer relationship to the 
Lyssakina than to the Dictyouina.

“ Thus the fascicles of spicular rods may be compared with those of the existing 
genus Puplectella, Owen, though they are not continuous as in the recent form, and a
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further resemblance is shown in the fact that in this recent genus also the linear and 
other spicules are partially united in an irregular manner by transverse bulks and 
siliceous extensions as in Purisiphonia. Likewise in the existing genera, Sertwigia,
O. Schmidt, and Rhabdopeciella, O. Schmidt, the skeletal spicules are firmly cemented 
together in the lower portion, whilst they are free in the upper portion of the sponge, 
thus exhibiting, as Oscar Schmidt remarks,* transitional characters between the 
Lyssakina and Dictyonina. These recent genera have been, however, ranked with the 
Lyssakina Group, and, considering the nature of the spicules in Purisiphonia, it should, 
in my opinion, also be placed in the same group. In its massive wall of closely arranged 
spicular fibres, all firmly and irregularly cemented together, and penetrated by definitely 
bounded branching canals, this genus is very distinctly marked off from any other 
Hexactinellid, whether fossil or recent.

P urisiphonia Clarkei, Bowerbank, PI. 19.
Purisiphonia, Clarkei, Bowerbank, Proc. Zool. Soc., 1869, p. 342, PI. xxv., figs. 6 and 7.

,, „  Moore, Quart. Joum. Geol. Soc., 1870, xxvi., pp. 235, 240, PI. xvii., fig. 1 .
,, ,, Sollas, Quart. Journ. Geol. Soc., 1877, xxxiii., p. 802.
,, ,, Carter, Ann. and Mag. Nat. Hist., 1878, i., p. 376.
„  „  Zittel, Handb. Pal., 1878, i., p. 179.
„  „  Eth. fil., Cat. Austr. Foss., 1878, p. 104.
„  ,, Hinde, Cat. Foss. Sponges Brit. Mus., 1883, p. 124.
„  ., Vosmaer, Bronn’s Klassen und Ordnungen des Thier-Reichs, 1885, 2 er. Bd. (Porifera),

p. 266.
“  Sp. Char. The largest fragment of this species which has yet been discovered is 

apparently the main tubular stem of an individual with the bases of two or three 
branches. The fragment is about one hundred mm. in length and breadth, and the 
walls are about fifteen mm. in thickness.

“  The oscules are numerous, disposed without regular arrangement, from one to 
two mm. apart, and varying from one to three mm. in diameter. The canals very 
Blightly diminish in their course in the wall until they bifurcate.

“ The spicular fascicles of the skeleton are about twelve mm. in length and from 
fifteen to twenty-five mm. in thickness, the linear spicules composing them, about nine 
or ten in number, are in close contact and so united by silica that the compound 
character of the bundle can in some cases only be clearly seen by the axial canals of the 
spicules (PI. 19, fig. 6). The linear spicules, not in fascicles, are, as a rule, much stouter 
than those forming the fascicles ; the connecting transverse processes are numerous, and 
so bridge over the spaces between the spicules that but little more .than oval or circular 
fenestrse exist between them. Though, as a rule, these connecting bulks are stouter 
than the spicules, there are no canals present in them, whereas they can be traced in 
most of the linear spicules. The groups of minute normal hexactinellid spicules appear 
to be very irregular in their distribution; in some instances they are massed near 
the terminations of the canals. Their rays appear to be sub-equal, cylindrical, or 
tapering but very slightly and with rounded ends. The rays vary from ‘1 to *13 mm. 
in length, and *02 mm. in thickness. These spicules, as shown in the figure (PI. 19, 
fig. 10), are very indiscriminately mingled together, and their rays are fused wherever 
they are in contact with others.

Obs. “  This species was first described and figured by Dr. Bowerbank, who received 
the specimens from Mr. Charles Moore. He constituted for them the genus Purisi
phonia, a rather inappropriate name, since it might be thought to indicate a connection 
with the Lithistid genus Siphonia, with which this form has nothing in common.

* Die Spongien des Meerbusen von Mexico, 2te. Abth., pp. 42 and 62.
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Subsequently Mr. C. Moore figured the largest specimen in'the Quarterly Journal of 
the Geological Society, and reprinted the description of Bowerbank. Eight years later' 
Mr. H. J. Carter, F.R.S., gave an emended description of the species, pointing out its 
particular features in a much clearer manner than had been done originally. Mr. 
Carter compared the form with the existing Dactylocalyx pumicens, Stutchbury, and 
with Euplectella aspergillum. He also made the rare discovery of one of the flesb 
spicules, a globular rosette, with radiating capitate rays about 30V0 inch bi diameter 
(PI. 19, fig. 11). Following Mr. Carter’ s description, Prof. Zittel gave a diagnosis o f 
the genus, and placed it as a Dictyonine Hexactinellid in tbe family Staurodermidm. 
The character of its spicular structures generally, and the absence of hexactinellid 
spicules in the dermal layer of both surfaces of the wall, show, however, that it cannot 
definitely remain in this family.

“  The example in the British Museum, which is the typical form studied by Dr. 
Bowerbank, is about fifty mm. in length and the same in breadth. It has been imbedded 
in a calcareous matrix, which has been removed by acid, and the internal structure is as 
clearly shown as in a recent sponge. The spicular skeleton is of a whitish-grey tint by 
reflected, and transparent by transmitted ligh t; between crossed nicols the silica gives 
the tints o f chalcedony. The axial canals of the spicules are now infilled with a lightish 
brown, apparently earthy material.

“  No other species of the genus has yet been discovered.”
Loc. Wollumbilla {The late Rev. TV. B . Clarice).

Sub-Kingdom— ECHINODERMATA.
Section—PELMATOZOA.

C l a s s — C r i n o i d e a .

Order-ARTICULATA.
Family— PENTACRINIDJE.

Genus— P E N T A C R IN U S , Miller, 1821*
(Nat. Hist. Crinoidea, p. 45.)

Pentaceinus australis, Moore, PI. 20, f. 1-3.
Pcntacrinus australis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 243, t. 17, f. 3, t. 18, f. 1.

Sp. Char. Pelvis short, compressed, rounded ; plates of the body and arms 
finely rugose; scapulae thick, supporting ten arms, composed of thirteen plates, the 
hands bifurcating from cuneiform joints, the fingers being of considerable length, with 
forty or more joints of varying thickness, to which are attached lengthened, jointed 
tentacles. Interior of the pelvis disk-like or concave, exhibiting a central pit. {Moore.)

Ohs. Two specimens of this fine and interesting species are from the Mitchell 
Downs, on the Amby R iver; and it is seen by the numerous arms that pass through the 
block of limestone that a whole colony of them must have been present. One of the 
specimens is lying on its side (exhibiting the base of the pelvis with its columnar 
articulation), whilst three arms, with the bases of two others, are exhibited. The second 
specimen shows the interior of the pelvis, and has arms flattened out. Each arm, above 
the scapulae, appears to have been about six inches iu length. In a block from 
Wollumbilla a portion of a column, with ninety-five regular joints, is present, of

* Emend. P. H. Carpenter.
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probably the same species. Unfortunately, some of the connecting joints of the arms 
have been washed out, though the impressions are left indicating their direction. 
(Moore.')

The presence of Pentacrinoid remains in the Wollumbilla blocks was first 
pointed out by Prof. McCoy,* in a collection from that locality, submitted to him by 
the late 11 ev. W. B. Clarke.

My late friend, Dr. P. H. Carpenter, was kind enough to review this species, in 
company with M. de Loriol. It became a question whether it really is a Pentacrinus, or 
only one of the Comatulse. Dr. Carpenter wrote : “ W e both agree that the form had 
better retain its generic name Pentacrinus till something mere is known about it. He 
[M. de Loriol] is struck, as I am, by the absence of any reference to stem fragments in 
the two blocks containing the specimens; and we both feel it to be quite possible that 
they are Comatulae. In any case there is a much larger number of joints (distichals) 
before the first axillary of the arms than in any recent Comatulae, which never have more 
than four distichals, whilst there must have been fourteen or fifteen in P . australis. I  
do not know of any recent Pentacrinus with more than seven, though it may run to 
seventeen in the fossil species, and to twelve in Extracrinus, and in the recent Metacrinus. 
But it certainly belongs to neither of the latter genera.”

. Loc. Mitchell Downs, Amby River; and Wollumbilla ( The late Bev. W. B. 
Clarice).

Sub-Kingdom— ANNULOSA.
Class— A n n e l i d a .

Order—TUBICOLA.
Family— SERPULIDvE.

Genus— S E R P U L A , Linnceus, 1758.
(Systema, Edit, x., p. 786.)

Serpula intestinalis, Phillips.
Serpula intcstinalis, Phillips, 111. Geol. Yorksh., 1836, Pt. i, p. 138, t. 5, f. 21 .

,, ,, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2 , p. 239.
Ohs. This species is recorded by the late Mr. Charles Moore without description 

or other reference. It is characteristic of the Oxford Clay and Cornbrash.
Loc. Wollumbilla ( The late Bev. W. JB. Clarice).

Class— C r u s t a c e a .

Order—CIRRIPEDIA.
Ohs. The presence of Crustacea in the Upper Mesozoic rocks of Queensland is 

at present not definitely recorded. The only evidence of their existence lies in the 
following passage by Mr. Moore f : —

“  When the tests of the Australian shells are occasionally broken, or casts only 
are preserved, it may be often noticed that the interiors were covered by Polyzoa, 
Serpulse, and other parasitic animals. On the interior of Panopcea are two disk-like 
impressions with fimbriated radiating surfaces; and it was difficult to decide whether 
they might not be flattened corals, or even Cranice. On consulting my friend, Mr. 
Etheridge,J respecting them, he suggested that they might be the places of attachment

* Trans. R, Soc. Viet., 1865, vi., p. 44.
f  Now, of course, the rediscovery of Mr. Norman Taylor’s Crustacean invalidates this statement. 

(R.E. Junr.)
J Mr. R. Etheridge, F.R.S.
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of Balani or some other Cirripeds ; and on examining the collection at Jermyn Street,* 
analogous impressious were found, produced by the attachment of these shells; so that, 
although no other traces of the shells have been found, the family may, I  think, be 
added to the list.”

Class— I n s e c t a .

O rder— N E U R O P T E R A .

Family— LIBE LLTJINiE.

Genus— A E SCH N A, Fabricius, 1776.
(Gen. Insectorum, p. 147.)

A eschna flindebsensis, H . Woodward, PL 20, fig. 4.
Acsehna tUndersensis, H. Woodw., Geol. Mag., 1881, i., p. 339, t. 11, f. 1.

Obs. The first Insect discovered in Australian Mesozoic rocks has been described 
under the above name by Dr. Henry Woodward. It was found by my Colleague in 1881. 
The remains consist of the proximal half of the posterior wing of a Libelluloid Ensect, 
and exhibit the nervures in a remarkably fine state of preservation. As preserved, the 
portion measured twenty-five mm. in length, and nearly fifteen mm. in depth, and when 
perfect was probably forty-five mm. in total length. Dr. Woodward remarks—•“  It is 
the posterior wing of a Neuropterous Insect of the sub-order Odonata, Fabr., and 
perhaps referable to the sub-family Gomphinse, one genus of which, Austrogomphus, de 
Selys, having five species, is characteristic of Australia and Tasmania.”

It is very closely allied to forms met with in the Lower Secondary rocks of 
England— viz., the Purbeck Beds of Dorsetshire.

Loc. Flinders River, seven miles above Marathon Station (R . L . Jack). Since 
the discovery of the above, Mr. J. H. Simmonds has found Insect remains in the Ipswich 
Coal Measures.

Sub-Kingdom— MOLLIJ SC A.
Section—MOLLU SCOIDA.

Class— P o l t z o a .

O rder— G YM N O LEM ATA.

Family— ESCHARIDA2.

Genus— L E E R  A L IA , Johnston, 1838.
(Hist. Brit. Zoophytes, p. 277.)

L epealia ? oolitica, Mooret PI. 20, figs. 5 and 6.
Lcpralia oolitica, Moore, Quart. Journ. Geol. Soc., 1870, xxvii., p. 243, t. 17, f. 2 .

Sp. Char. Cells long, cylindrical, base soon becoming immersed, so as to 
resemble Tubulipora or Eiastopora. (Moore.)

Obs. Prof. G. Busk, who examined the species, remarked that he had not 
before noticed it, and that it did not occur in a series (Tertiary) he had examined from 
Mount Gambier. The genus has not hitherto been found lower than the Cretaceous 
Period. It occurs not unfrequently on the exteriors of the Wollumbilla fossils. 
(Moore.)

* The Museum of Practical Geology, Jermyn Street, London. (R.E. Junr.)
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On the subject o f the Class Polyzoa generally, Moore made the following 
remarks:— “ It is not improbable that this group m aybe numerously represented, as 
there are frequent indications of Polyzoa; but the worn condition o f  many of the 
shells to which they are attached is unfavourable to their preservation. On a cast of a 
Cythersa from the Marauoa River numerous reticulated impressions show that its 
interior was almost covered with them.”

Loc. Wollumbilla (The late Rev. TP. B. Clarice').

C l a s s — B r  a c h i o p o d a .

Order—TRETENTERATA,
Family— TEREBRATU LIDiE.

Genus—T E R E B R A T E L L A , D' Orbigny, 1847.
(Comptes Rendus, xxv., p. 269.)

Terebratella D avidsonii, Moore, PI. 20, figs. 7 and 8.
Tercbratella Davidsonii, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 245, t. 10, f. 1 and 2.

Sp. Char. Shell rather large, transversely ovate or subtrigonal, slightly convex ; 
beak truncated; ventral area extended and slightly depressed below a lengthened, 
slightly rounded hinge-line. The surface of the valves exhibits distinct but very 
minute punctations, and possesses wide concentric bands, on which are regular b u t  
much finer lines of growth; these are crossed by numerous radiating striae, which, 
towards the margins of the folds, give the shell a fimbriated appearance, very fine plicae 
being visible on the whole of the surface. The larger or dorsal valve possesses a wide 
mesial fold, with a corresponding sinus on the ventral valve. (Moore.)

Obs. Three examples of this very pretty species occur, but only one is free from 
the matrix and tolerably perfect, and, to all appearance, belonging to Terebratella, 
under which genus (in the absence of internal structure) it is placed. It  is the largest 
of the Australian Brachiopoda, and I have named it T. Davidsonii, after the Palaeonto
logist who has spent a life in the elucidation o f this important group. (Moore.) In  
another specimen, collected by Mr. Sweet, the fold is very flat, and hardly perceptible.

Loc. Wollumbilla (The late Rev. W . B . Clarice; G. Sweet— Colin. Sweet, 
Melbourne).

Family— TH ECIDEIDiE.

Genus—A R G IO P E , Deslonchamps, 1842.
(Mem. Soc. Linn. Normandie, vii., p. ix.)

A rgiope ? woLLUMBiLL-ENSis, Moore, PL 20, figs. 9-11.
Argiope woUumbillcensis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2 , p. 243, t. 10 , f. 3-5.

Sp. Char. Shell compressed, transverse; hinge-line extending the entire length 
of the shell; umbones depressed ; ventral area extended; deltidium narrow, triangular ; 
exterior of the valves covered with coarse rounded striae, which are broken at the 
concentric lines of growth, where they are seen to be hollow, and were probably 
continued in spines over the folds of the shell; exterior of dorsal valve abruptly keeled, 
the lines of growth crossing, which give the keel a comb-like appearance; interior of 
the dorsal valve with a sinus, which terminates at the front of the shell in a deep fold, 
and it possesses teeth-sockets, cardinal process, and distinctly raised crural plates; 
ventral valve, in its younger state, rather flat, but becomes concave and closely fitting
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to the dorsal valve; it possesses a deep sinus corresponding to the depression in the 
interior of the large valves ; edges of the shell closely fitting; internal loop not known. 
Shell structure very finely punctate. {Moore.)

Obs. This interesting shell is found with the Purisiphonia and other remains at 
Wollumbilla, and as there are evidences of several more or less perfect examples in the 
block, it must be an abundant shell. It belongs to the group originally arranged by 
Dr. E. Deslonchamps under Argiope, of which he described three species from the 
Lias, but which in his “  Palaeontologie Fran^aise ”  he subsequently removed to 
Terebratula. Having found the same species at Whatley, and referred them to Argiope, 
I think it convenient still to retain them in this group, though ultimately it is probable 
they may have to be separated from it and constituted a sub-genus. A t present little is 
known of their loops or internal characters. The Australian examples are more 
regularly striate than the European Liassic species. Where the striae on the A . 
wollumbillcensis are occasionally abraded, a canal is visible, which leads me to suspect 
they were originally hollow, and probably continued in spines beyond the shell, like those 
on Athyris or Spirifera rostrata. In its outer form this shell very much resembles 
some of the Strophomenidaj. {Moore.)

In another portion of his Paper Mr. Moore again remarked— “ The peculiar 
form of these shells, their long hinge-lines, compressed valves, and finely folded or 
plicated exteriors, even in ignorance of the internal form of the loop, are, I  think, 
sufficient to justify their arrangement eventually under a new genus or sub-genus.”

In Mr. Sweet’s example the fold and sinus are very marked features. The 
exterior of the shell was rugged.

Loc. Wollumbilla {The late Pev. W. B . Clarke; G. Sweet— Colin. Sweet, 
M elbourne).

A rgiope ? punctata, Moore, PI. 20, fig. 12.
Argiope punctata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2 , p. 244, t, 1 0 , f. 6 .

Sp. Char. Shell small, transversely ovate; dorsal valve flattened or slightly 
convex; margins regularly rounded; surface of valve with bifurcating longitudinal 
striae, which at the front are thirty in number. {Moored)

Obs. This shell clearly indicates the presence of a second species of the group. 
Only one valve is known, and this is not perfect. The striae are much more distant, 
and stand up in sharp ridges, and the punctations are much coarser and fewer than on 
the A. wollumbillcensis. In these respects the species approaches nearer to the French 
and English examples. The specimen is attached to the surface of a Serpula intestinalis. 
{Moore.)

Loc. Wollumbiila {The late Pev. W. B . Clarke).

Family— R H Y N  CH ON ELLID iE.

Genus—B B .Y N C H O N E L L A , Fischer, 1809.
(Notice Foss. Gouv. Moscou, p. 35.)

R hynchonella eustica, Moore, PI. 20, fig. 13.
Bhynchoncllarustica, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2 , p. 245, t. 10, f. 7-9.

Sp. Char. Shell variable, usually wider than long, beak acute; when young com
pressed, with both valves slightly convex, without sinus, and margins rounded ; with age 
the shell is furnished with a broad sinus in the ventral, with a corresponding convexity 
or mesial fold in the dorsal valve; surface covered with striae, from twenty to twenty-five 
in number, which in the adult shell aro somewhat wavy or irregular. {Moore.)
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Obs. "With age the dorsal valve becomes very convex, and the frontal margin 
considerably thickened. It approaches most closely to the R. concinna of the Great 
Oolite and Bradford Clay, but in its general aspect it is a coarser shell, and the 
plicae are more irregular. I  have seen about twenty examples, so that it must be very 
abundant. In the hollows of the striae are occasionally Polyzoa and attached 
Foraminifera. (Moore.)

Loc. Wollumbilla District (The late Rev. W. B. Clarice).

R hynchonella solitaria., Moore, PI. 20, fig. 19.
Rhynchonella solitaria, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2 , p. 245, t. 10 , f. 10.

Sp. Char. Shell wider than lon g ; ventral valve with broad mesial sinus, in 
which are four widely spreading costae, with a single lateral costa on either side of 
the sinus. Towards the umbo the shell is smooth, and without appearance of costae. 
(Moore.)

Obs. Only a single specimen of a ventral valve of this species occurred in one of 
the Wollumbilla blocks and it was not quite perfect.

Loc. Wollumbilla (The late Rev. W. B . Clarice).

Order—CLISTE N TERATA.
Family— DISCINID^E.

Genus— DLSC1NA , Lamarck, 1819.
(Hist. Nat. Anim. sans Verteb. vi., Pt. 1, p. 236.)

D iscina apicalis, Moore, PI. 20, fig. 15.
Discina apicalis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2 , p. 244, t. 10, f. 13.

Sp. Char. Shell small, round, or slightly ovate; apex very acute, almost 
central, or inclined to anterior end ; shell-structure thin, with faint concentric lines 
o f growth. (Moore.)

Obs. Only a single, somewhat imperfect, example of this shell was seen. Its 
chief peculiarity appears to be its very high and conical figure in proportion to its size. 
(Moore.)

Loc. Wollumbilla (The late Rev. W. B. Clarke).

Family— L IN  GTJLIDJE.

Genus— LLN G U LA, Bruguiere, 1878.
(Encyclop. Methodique, i., PI. 250, f. 1.)

L ingula ovalis, J. Sowerby, PI. 20, fig. 14.
Lingula ovalis, J. Sby., Min. Con. i., p. 56, t. 19, f. 4.

,, „  Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. 2, pp. 236 and 240.
Obs. The only species to be recognised amongst the Wollumbilla fossils is the 

Lingula ovalis of the Kimmeridge Clay, or the L. subovalis o f the Lower Greensand, 
which names probably refer to the same species. This shell is most abundant, as many 
as fifteen examples being visible on the surfaces of a block only two or three inches 
square. Its presence assists in uniting the faunae in several of the blocks which contain 
nothing else in common. (Moore.)

It is very questionable if this be the species figured by Davidson under this 
name. Tate has adopted for it the name of L. subovalis.*

Loc. Wollumbilla (The late Rev. IV. B . Clarke).

* Proc. Austr. Assoc. Adv. Sci. for 1838 [1889], i. p. 230.
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Section—MOLLUSCA VERA.
Class— P e l e c y p o d a .

Order—OSTRACEA.
Family— OSTREID^E.

Genus— O STREA , Linnaeus, 1758.
(Systema, Ed. x., p. G96.)

Osteea vesiculosa, J. Sowerby, sp., PI. 21, figs. 1-3.
Gryphcea vesiculosa, J. Sby., Min. Con., 1822, iv., p. 93, t. 369.
Ostrca vesiculosa, Coquand, Mon. Ostrea, 1869, p. 152, Atlas, t. 59, f. 4-7.

,, „  Pictet and Campiche, Descrip. Foss. Terr. Cret. Env. St. Croix, 1871, 4c Pt., p. 311,
t. 194, f. 1-6.

Ohs. Three individuals of this characteristic and widely distributed shell have 
been obtained in Queensland. They correspond in general characters with the excellent 
figures by MM!. Pictet and Campiche, of their specimens from the Upper Gault of 
St. Croix.

Loc. Gypsum Mine, Chollarton {Hon. A. C. Gregory).

Family— P E C TIN ID iE .

Genus— PECTEN , 0 . F. M uller, 1776.
(Zool. Danicse Prod., p. xxxi.)

Pecten M oobei, sp. nov., PI. 21, fig. 20.
Pecten fimhriatus, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 248, t. 11, f. 8 .

Sp. Char. Shell rather convex, with numerous longitudinal slightly nodulated 
costae at the front of the shell, and, continuing to about the middle, where they die out, 
are faint intermediate striae. These are crossed by regular concentric fimbriated striae, 
which in the interspaces are produced beyond the shell.

Ohs. The name assigned to this species by Mr. Moore was preoccupied by Philippi* 
for a Sicilian Tertiary species. Under these circumstances, the foregoing designation 
may be accepted in its place, with the view of avoiding confusion.

Loc. Wollumbilla {The late Rev. W. B . Clarice).

Pecten 2equilineatus, Moore, PI. 21, fig. 10 (? fig. 8).
Pecten? cequilineatus, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 248, 1. 11, f. 11.

Sp. Char. Shell ovately orbicular, moderately convex; surface covered with 
numerous raised divergent longitudinal striae, crossed by about the same number of 
equally raised concentric costae, which narrow towards the apex, where, decussating the 
longitudinal striae, they present small folds or punctate-looking bosses ; interstitial 
spaces smooth, auricles large, unequal. {Moore.)

Obs. This shell approaches nearest in ornamentation to the P. retiferus of the 
Great Oolite, but it has a much larger number of concentric costae, and is much 
more delicately marked than that shell. Several ill-preserved valves have been observed 
in the various collections examined, which may perhaps be referred to this species. A  
specimen of this description is figured (PI. 21, fig. 8).

Loc. Wollumbilla {The late Rev. W. B. Clarice). ? Aramac (PI. 21, fig 8).

* Enum. Moll. Siciliae, 1844, ii., p. 61.
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Pecten socialis, Moore, PI. 21, figs. 6, 7 (? 5 and 9).
Pecten socialis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 248, t. 11, f. 10.

[Compare Pecten psila, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., p. 239.]

Sp. Char. Shell suborbicular, small, both valves apparently alike, moderately 
convex, margins rounded. Dorsal margin short, shortest on the anterior side. Umbones 
rather gibbous, pointed; ears small, triangular, flattened, the anterior the smaller of 
the two, apparently unornamented; anterior and posterior slopes well marked. 
Surface with very regular radiately curved striae, with four or five stroog concentric 
undulations on the umbonal region.'

Ohs. The late Mr. Tenison Woods suggested that his Pecten psila might be this 
species, and Prof. Tate has adopted # this view, but if the ears of W oods’ species are, 
as he describes them, radiately ribbed, the two shells cannot be identical. The curved 
radiating and very fine costae place P . socialis near the genus Camptonectes, Agassiz, but 
I  have not seen any evidence of the existence of the intercostal punctae. It reaches 
as much as one inch in length by a half-inch in breadth, a shell of this size being in the 
cabinet of Mr. George Sweet, and the specimen figured by Moore seems to have been of 
similar dimensions.

In general appearance P . socialis would also seem to fall within Meek’s genus 
Syncyclonema,f which was proposed for smooth compressed Pectens of Cretaceous and 
Jurassic rocks, such as “ cannot be properly included in the genus Pecten as restricted 
to such forms as as P . maximus.”  It is a compressed, nearly equivalve closed genus, 
with a short hinge-line, small ears, and no definite byssal sinus. Mr. Moore made the 
following remarks on his Wollumbilla specimen:— “ The external ornamentation of 
this shell is not well preserved; but it appears to have been nearly smooth, without 
visible concentric strife, but with depressed radiating ribs. In  general form it is not 
unlike P . rigidus.% It is one of the most abundant shells in the boulders from 
Wollumbilla, many specimens of all ages appearing on their fractured surfaces.”

In PI. 21, fig. 5, a very small, imperfect, and apparently quite smooth Pecten 
is figured, but without other distinctive features than its form. The interior of the 
valve only is seen. The posterior wing was very small, and obliquely rectangular, 
the anterior somewhat larger, with a slight byssal notch below it. The hinge-line 
was straight. This little fossil is perhaps related to the present species.

Loc. Wollumbilla ( The late Pen. TV. P . Clarke;  G. Siceet— Colin. Sweet, 
Melbourne) ; Walsh Eiver {Hon. A . C. Gregory) ; PI. 21, fig. 5, Mitchell Railway 
Station {J. Falconer).

Pecten, sp. ind., PI. 21, figs. 7 and 9.
Ohs. A small and apparently common Pecten, of which the exterior has not 

been seen, in some of its characters resembles P . socialis, but departs from it in the 
relative size of the more or less flattened ears. The shells are suborbicular, with square 
flattened ears and a shallow triangular cartilage pit. The interior surface is smooth, 
but the shell is thin enough to show radiating striae, which become stronger towards the 
ventral and lateral margins. They have much the appearance of the punctured radiations 
seen in the genus Camptonectes, and divaricate rather than radiate in a similar 
manner. The body of the shell appears to bear a series of concentric laminae (PL 21, 
fig. 7). The points mentioned are clearly important features of the species, and it is *

* Proc. Austr. Assoc. Adv. Sci. for 1888 [1889], i., p. 230.
+ Smithsonian Check-list of N. American Cret. Foss., 1804, p. 7 ; also Report U. S. Geol. Survey, 

Territories, 1876, ix., p. 26.
J J. Sowerby, Min. Con., iii., p. 5, t. 205.
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to be regretted that no exteriors have been seen. There is a general resemblance to 
M oore’s P . socialis, but the details of the latter are so little known that a satisfactory 
comparison cannot be made.

Loc. Aramac (The late J. Smith) ; Eockwood Station, Landsborough Eiver 
(B . L. JacTc).

Genus— AMUSITJM, K lein , 1753.
(Tent. Meth, Ostr.)

A musium, sp. ind., PI. 21, figs. 4 and 4a.
pt*

[Compare Amusium, sulcatellum, Stoliczka, Pal. Indica, 1871, iii., Pts. 9-13, p. 436, t. 31, figs. 12,12a, and 17.]

Obs. W e have but the ears and umbonal portion of a single valve to represent 
this genus. It has a general resemblance to the above species, but the apical angle 
differs. The hinge-line is not quite horizontal, but has an inclination to an upward 
deflection after the manner of the genus Entolium. The surface of the valve is a good 
deal decorticated, but there are traces of fine regular concentric lines, as shown in the 
enlarged figure. The umbo was small and acute.

Loc. Eockwood Station, Landsborough Eiver (B . L. JacTc).

Family— LIMIDJE.

Genus— L IM A , Bruguiere, 1789.
(Tab. Encycl. Method., PI. 206.)

L ima. G ordoxi, Moore, PI. 24, fig. 16.
Lima Gordoni, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 247, t. 12, f. 4.

Sp. Char. Shell ovately oblong, inequilateral, oblique, thin, with about fifteen 
to seventeen rounded costae, which become obsolete on the posterior side, and with 
many concentric close-set but distinct lines of growth ; hinge-line narrow and straight, 
posterior side rounded, anterior oblique ; ventral margin rounded. (Moore.)

Obs. Casts of this species are stated to be common. In critically examining 
Lima Gordoni, comparison should be made with Lima icacoensis, P. Eoemer,* from the 
Chalk of Texas, which is very close to the present species, and appears to be intermediate 
between it and Lima Eandsi. In the Texan fossil the ears are small and plain without 
costae, whilst the costae on the body of the shell are simple with very few exceptions.

Another species to which the present is allied is Lima alternans, P. A . Eoemer,f 
of the North German Oolite, but the ribs are less in number than in the former. 
Amongst British species Lima Gordoni is related to Lima semicircularis, Goldf., and 
Lima duplicata, Sby. The outline is similar, but both species have more numerous ribs, 
and much too close together for our species.

Loc. Wollumbilla ( The late Bev. W. B. Clarice).

L im a ? bbaambukiensis (Sby.), Phillips?, PI. 21, fig. 12.
Avicula braamburiensis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 240, t. 11, f. 5.

Obs. Mr. Moore figured a 'fragment of a shell under the above name, and it is 
to be presumed that when using it he had in view the species so named at various times 
by Sowerby or Phillips. No description was given, but it appears* absolutely certain 
that the Australian shell figured by Moore is not the species he imagined it to be. *

* Kreidebild. Texas, 1852, p. 63, t. 8, f. 7a and b. 
t  Verst. Nord. Ool.-Gebirges, 1836, 1 .12, f. 10.
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Nor is it at all certain what it may be, and I  quite agree with an opinion expressed by 
Prof. Kalph Tate, at a Jate meeting of the Australian Association for the Advancement 
of Science,* that it is impossible to arrive at a definite solution of this shell’s identity.

Avicula braamburiensis, Phill., is a much more oblique species than that repre
sented in Moore’s figure, and agrees much better with our figure of Lima Randsi (PI. 21, 
fig. 13), but the costae of the former are finer and more numerous.

Prof. Tate suggested Pecten  as a genus for this fragment, and it is quite possible 
he may be right; but as the figure appears to show some degree of obliquity I  have placed 
it provisionally in Lima.

Loc. Wollumbilla (The late Rev. W. R. Clarke).

L ima ? multistbiata, Moore, PI. 24, fig. 17.
Lima multistriata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 248, t. 12, f. 5.

Sp. Char. Shell very convex, oblique; ears very small; hinge-border very 
narrow; surface with about forty depressed rounded costae, with narrow interstitial 
spaces. (Moore.)

Obs. This species can only be regarded as a very unsatisfactory one from the 
state of preservation of the original specimen. This is stated by Mr. Moore to be 
“ somewhat abraded,”  and with the ventral margin incomplete. I  much question if an 
identification could be effected by means of the description and figure.

The name Lima multistriata had, according to Giimbel, been already applied by 
Greinitz to a species of the present genus.

Loc. Wollumbilla (The late Rev. W , B . Clarke).

Order—MYTILACEA.
Family— AVICULID^E.

Genus— OMYTOMA, Meek, 1804.
(Smithsonian Check-list N. American Cret. Foss., p. 29.)

OXTTOM A KOCKWOODENSIS. Sp. U O V ., PI. 24, fig. 15.
Sp. Char. Shell (left valve) subrotundate,.very convex and tumid, alate pos

teriorly, and more or less oblique. Hinge-line straight,but not equal to the widthof the shell; 
ventral margin obliquely rounded. Anterior ear, or wing, not well preserved, but apparently 
not distinctly separable from the anterior end of the shell; posterior wing moderately 
large, flattened, abruptly cut off from the body of the shell by a marked posterior slope. 
Umbo depressed but evenly convex, inrolled but not greatly overhanging the hinge
line. Surface with fourteen or fifteen strong, simple, non-spinous, distinct radiating 
costae, the interspaces flattened, or even a little concave, occasionally bearing a smaller 
interpolated rib, but quite distinct from the larger ones, the interspaces being crossed 
by almost microscopic wavings ; the posterior wing bears not more than one or two costae.

Obs. The present species is evidently congeneric, so far as the characters of the 
left valve go, with those bivalves for which the late Mr. F. B. Meek proposed the genus 
Oxytoma—viz., Avicula Miinsteri, Bronn; A. echinata> Miinster; and Avicula costafa, Sbv. 
These remarks are, of course, made on the supposition that the flat valve will correspond 
with those of the foregoing species; at present, however, it is unknown.

O. rockiooodensis also stands in the same relation to Stoliczka’s Pseudomonotis 
semiglobosa, f  and is even closely related specifically. But the Indian shell is not a

* Proc. Austr. Assoc. Adv. Sci. for 1888 [1889], i., p. 229. 
t  Pal. Indica (Cretaceous Fauna), 1871,_iii., Pts. 5-8, p. 402, t. 26, f. 1.



449

Pseudomonotis, and does not agree withthe peculiar Bivalve for which Bey rich* instituted 
the latter genus— viz., Monotis speluncarict, Schl. Prom Stoliczka’s species, O. rockwood- 
ensis differs in its much greater size, larger number of costae,presence of the smaller inter
polated ones, and an increased convexity of the surface; nor do I  think that it is in 
any way connected with Moore’ s Avicula simplex,f A . eequalis (PI. 24, fig. 3), or his 
Area (?) plicata (PI. 24, fig. 5), as our shell is much too generally globose, and 
possesses a different posterior wing, and on the whole, appears to agree better with 
the left valve of Oxytoma than with any other genus. O f some of these supposed 
species I have seen the types in the Bath Museum, and can only say that the species 
are founded on wretchedly small and most unsatisfactory material. Oxytoma is a 
typical Avicula, but more inequivalve, with a very deeply cut byssal sinus close under 
the anterior auricle of the right valve; the left valve, on the other hand, should be 
convex, or even globose, sharply ribbed, or echinated, and with a somewhat deeply cut 
posterior wing. O. rockwoodensis is no more convex about the umbonal region than 
the Oolitic Oxytoma echinata, Sby.

Loc. Rockwood Station, Landsborough River (R . L. Jack) ; Aramac (The 
late James Smith).

Oxytoma. ? simplex, Moore, PI. 24, figs. 2-5.
Avicula simplex, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 247, t. 11, f. 3 (? f. 4).

,, eequalis, Moore, loc. cit., t. 11, f. 4 (? f. 3).
Area plicata, Moore, loc. cit., p. 249, t. 12, f. 6.

Sp. Char. Shell small, very inequilateral. Left valve convex, thickened about the 
umbonal region ; right valve flattened, plain. In the left valve the cardinal margin or 
hinge line straight, long. Posterior wing very extended; anterior wing small. Surface 
with seven or eight sharp, well-separated radiating costae and a few concentric laminae.

Obs. In describing Avicula simplex and A. eequalis, Mr. Moore would 
appear to have transposed the numbers of the figures representing these fossils in the 
eleventh plate.' His definition of A. simplex corresponds not to fig. 3, as stated, but 
to fig. 4, and vice versa,; the description of A. eequalis is applicable to the latter 
figure, and not to the former. The types of these so-called species are in the Bath 
Museum, and have been examined by me. Both are very small shells, and the original 
o f Moore’s fig. 5 (A . simplex as it should be) is fairly well represented. But the type 
of his fig. 3 (A. eequalis in reality) is a very obscure specimen, and is more correctly 
represented in our PI. 24, fig. 2. It is the opposite valve to Moore’ s fig. 4, and may 
quite well represent its right valve ; in fact, if this is so, it will fairly well accord with 
what takes place in other species of Oxytoma.

I  cannot see on what possible grounds Moore separated from the foregoing a 
small shell termed by him Area plicata. There is no evidence of its ^4rca-affinity; but 
having the entire outward appearance of 0. ? simplex, I  have united it with the latter.

Loc. Wollumbilla (The late Rev. TV. JB. Clarke) ; Minmi, near Roma (R . L .
Jack).

Genus—P S E U D  A V IC U L A , gen. nov.
Gen. Char. Shell in general outline meleagriniform, but devoid of an anterior 

wing or ear. Valves compressed, closed, nacreous within, bi-convex, inequilateral. 
Cardinal margin thin, no area, or hinge teeth, but probably with a small ligament. 
Posterior wing moderately developed, but with little or no emargination. Adductor 
muscular scars subcentral, of medium size.

2 E

* Zeitsch. Deutschen Geol. Gesellsch., 1862, xiv., p. 10. 
t  Quart. Journ. Geol. Soc., 1870, xxvi., t. 11, f. 3.
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Obs. This genus is proposed to include two shells described by Mr. Moore as 
referable to Lucina, the characters of which are but imperfectly known to m e ; never
theless, they are sufficiently clear to show that they cannot be referred to a so-called 
Dimyarian genus, but in all probability partake more of the nature of the Aviculidce. 
The genus must, therefore, be looked upon as, to some extent, provisional.

Although I never understood Moore’s reference of his species to Lucina, it was 
not until Mr. H. Y . L. Brown forwarded a series of specimens to the Natural History 
Museum, London, from Coottanoonna, in South Australia, that I  was able to satisfy 
myself that Lucina anomala and L. ? australis were not Lucince, but a Monomvarian 
shell.

Moore described both his species as nacreous, and this should have at once been 
sufficient to exclude these shells from the Lucinidce. The separation into two species 
depended only on the presence in one of finer costae, and a less extended anterior hinge
line. The condition of the surface costae is perhaps due to preservation; and as regards 
the “  less extended anterior hinge-line,” the extended portion is posterior and not 
anterior, and the degree in this particular case is again to some extent a question of 
preservation. W hen perfect the shells are decidedly inequilateral, and this at once 
does away with the mesial beaks. The only remaining Lucina character is the lunule 
said to exist in L. anomala, but I  have failed to detect such a structure in the specimens 
examined by me.

The point of view here advocated is supported by the nacreous character of the shell, 
the absence of hinge teeth, and the presence of a large adductor muscle, which is shown 
in one of Mr. Brown’ s specimens. The essential points in the genus, in addition to the 
general shape, are the absence of an anterior ear, the anterior margin being 
regularly and gently rounded; small byssal sinus; and the simplicity of the hinge 
mechanism. I  am not acquainted with the latter as thoroughly as I  could wish, 
but from the appearance of the cardinal margin in PI. 21, fig. 12, the absence 
of teeth can safely be surmised. In all probability the valves were held together by 
a small external ligament and internal cartilage, placed in a groove, visible in the 
figure, as described by Hudleston. It is hardly necessary to point out that these shells 
are quite distinct from Avicula, as typified by A. hirundo, Linn.

Type— Lucina anomala, Moore.

P seud  a v ic u l a  a n o m a la ., Moore, sp., PI. 24, figs. 6, 8, 11.
Lucina anomala, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 251, t. 14, f. 4.

Sp. Char. Shell suborbicular, generally compressed, thin, posteriorly alate; valves 
slightly convex, flattened towards the margins. Dorsal margin short, straight on the posterior 
side; anterior margin rounded below, abruptly cut off and obliquely rounded above; pos
terior margin obliquely sub-truncate, entire posterior wing flattened, the angle rounded. 
Umbones small but prominent; byssal sinus small, distinct. Sculpture consisting of a 
large number of very fine regular radiating costae, becoming parallel to the dorsal margin 
on the wing, crossed by equally delicate concentric lines, broken up into broad bands 
or laminae, giving rise to flattened quadrangular spaces, the points of intersection 
becoming delicately serrate.

Obs. This species invariably occurs in large numbers matted and compressed, 
always presenting the same physical appearance, and invariably of the same size, 
seldom exceeding eleven-sixteenths of an inch in transverse measurement. I  at one 
time took this and the following species to be one, but the constant uniformity in size 
and much sharper surface sculpture of the present shell compel me to retain them 
separately— at any rate, provisionally so. Moore speaks of his Lucina ? australis as
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larger than the L. anomala, a remark which will bear out the identification now made, 
but I  opine that Moore’s figure of the last-named species is magnified, as I  have not met 
with a specimen so large, Pseudavicula anomala is a pretty shell, and, from the quantity 
in which it occurs and its glistening appearance, forms an attractive specimen in any 
cabinet. I  do not find any difference in the size of the valves, so it was probably 
equivalve, as Moore says.

Loc. and Horizon. Wollumbilla ( The late Rev. W. B . Clarice ; G. Sweet— Colin. 
Sweet, Melbourne) ; Marauoa liiver, half a mile above Mitchell Railway Station {R . L. 
Jack) ; Marauoa (O . Stveet— Colin. Sweet, Melbourne).

P seudavicula australis, Moore, sp., PI. 24, figs. 7, 9, 10, 12, and 13.
Lucina? australis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 251, t. 14, f. 5.
Avicula orbicularis, Hudleston, Geol. Mag., 1884, i., p. 341, fr. 11, f. 10.
Pseudavicula anomala (par.-).), Hudleston, Geol. Mag., 1890, vii. (3), p. 244.

Sp. Chav, Shell generally meleagriniform in outline, unequally orbicular, and 
possessing but little couvexity of valves. Dorsal margin short, straight on the posterior 
side, involute on the anterior side, with a byssal sinus of moderate size; anterior 
margin obliquely and sharply cut off above, rounded below; ventral margin fully 
rounded; posterior margin sub-truncate, obliquely inclined upwards; posterior wing 
small, rather flattened, angle rounded. Umbones slightly more anterior than posterior, 
small and sharp, but depressed. Adductor scar almost central, large, longitudinally 
elongated and bearing crescentic impressions. Surface sculpture as in the preceding 
species, but less sharply defined.

Obs. P . australis is decidedly larger than that I  take to be P . anomala, 
and although the sculpture is of the same type, it is never, so far as my experience 
goes, so sharp and regular. The test o f P . australis must have been very thin, as it is 
seldom actually preserved. The only hinge structure so far made out is a simple 
involution of the dorsal magin (PI. 24, fig. 12) in which the ligament was placed.

The shell figured by Mr. Hudleston as Avicula orbicularis is without doubt 
identical with the present species. I  am convinced of this after comparing the type at 
the Natural History Museum with numerous other specimens collected by Mr. H. T . L. 
Brown in South Australia.

Prof. Ralph Tate would appear to re fer* * Hudleston’s Avicula orbicularis to 
Maccoyella Barklyi, M oore; 4>ut in so doing he is clearly wrong, their structure being 
quite distinct.

Loc. Wollumbilla ( The late Rev. W. B. Clarke ; O. Sweet— Colin. Sweet, M el
bourne) ; Maranoa River {G . Sweet— Colin. Sweet, M elbourne); Coottanoonna, S* 
Australia {H . Y. L. Brown— Colin. Brit. Mus., London) ; Lake Eyre District {Prof. 
R. Tate—QoWn. Adelaide University).

Genus— M A C C O Y E L L A , gen. nov.
Gen. Char. Shell oval, or orbicular, inequivalve, inequilateral, slightly produced 

obliquely at times, and with a flattened, sub-truncate, or slightly emarginate posterior 
end in both valves. Valves plano-convex, slightly concavo-convex, or more or less 
bi-convex. Anterior end sometimes more or less lobate. Cardinal margin straight 
on the posterior, but oblique on the anterior side. Hinge much thickened and 
strongly grooved for cartilage attachment in both valves; in the right or generally 
non-convex valve the hinge is strongly inflected or folded inwards at or anterior 
to the umbo, producing a deep, narrow, and obliquely directed byssal sinus; in

* Proc. Austr. Assoc. Adv, Sci. for 1888 [1889], i., p. 230.
±
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the left or convex valve the hinge area is shorter, wider, and triangular under the 
umbo, and is divided more or les3 distinctly into two ill-defined cartilage concavities, 
separated by a rather prominent ridge; the folding of the hinge of the right valve gives 
to it the appearance of possessing a deeply separated and lobate small anterior ear. In 
the left valve the anterior ear is not defined from the body of the shell, but is repre
sented by a corrugated thickening of the hinge. Adducto.r impression very large. 
Surface bearing radiating costae, more numerous on the left valve, delicate concentric 
striae, and concentric growth-laminae, the points of intersection being sometimes spinose.

Ols. I  have much pleasure in proposing this genus in honour of Professor Sir 
F. McCoy, of Melbourne, taking for the type species Moore’s Avicula BarJclyi.

It is hardly necessary to mention that the shells included by the late Mr. Moore 
in Avicula do not in any way correspond to that genus, as restricted by Lamarck, and 
typified by the well-known Avicula hirundo, Linn. In the Queensland shells there is 
an entire absence of the narrow extended posterior wing, deeply emarginate posterior 
end, and the small pseudo-cardinal teeth of Avicula ; but, on the other hand, there is 
a much greater inequality of the valves and a peculiar hinge mechanism quite foreign 
to the genus quoted.

The chief peculiarities of Maccoyella lie in the structure of the hinges of both 
valves. In the right valve of the type species and M. rejlecta there is a broad and 
strong area, with many longitudinal cartilage furrows, the course of which is inter
rupted by a strong inward inflection, or fold of its substance, having much the 
appearance of a small lobate ear, and in addition giving rise to a narrow but deep 
byssal sinus. It does not, however, appear to partake of the true nature of an auricle. 
The fold is well shown in PI. 23, figs. 6 and 7, and the false ear in PI. 22, figs. 4 and 5, 
and PI. 23, fig. 2 ; but it will be observed that the cartilage furrows are continuous 
along the whole length of the area (PI. 23, fig. 7).

In the convex or left valve the area is similar, but in addition somewhat 
triangular under the umbo, and there would appear to be two depressions in which 
thickened portions of the cartilage, or plugs, were inserted.

The umbo in the left valve is prominent, convex, and overhangs the hinge to 
some extent, but it is not usually inrolled. In the right valve it is insignificant. The 
muscular impressions are only known in the type, and will be found described under 
that species. <

Avicula BarJclyi, Moore, approaches more closely to Meleagrina, Lamk., especially 
in the convexity of its valves, broad cartilage area, form of the posterior wing, deep 
byssal sinus, and the small cleft pseudo-ear of the left valve. On the other hand, the 
size of the right umbo is quite unlike that of Avicula margaritifera, Linn., the Mother- 
of-Pearl Oyster, and type of the genus Meleagrina, not to mention the inflection 
of the cartilage area. The tumidity and prominence of the right umbo would appear 
to indicate a relation to Oxytoma, Meek, typified by Avicula Munsteri, Bronn, but the 
posterior wing and byssal notch differ so widely from those of Moore’ s species that 
they can hardly be congeneric.

I  am sorry to be unable to agree with so distinguished an authority as Prof. 
B>. Tate in referring the shell now under discussion to the genus Monotis, Bronn. 
The latter, as represented by M. salinaria, Bronn,* is an ovate compressed shell, almost 
equivalve, with the beaks only slightly projecting, and in no way whatever resembling 
Moore’s species. The same remarks apply to other allied genera, such -as Salobia, 
Bronn, and Daonella, Mojsisovics. None of the genera previously mentioned possess

_  — ------------------------------------------------------------------------------------------

* Jahrb. fur. Min., 1830, p. 284, t. 4, f. 1.
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the peculiar hinge structure of Avicula Barklyi, so far as I  have been able to ascertain. 
There is a resemblance, however, with Pseudomonofis, Bey rich,* in the proportion of 
the valves, deeply cleft pseudo-ear, and strong byssal sinus ; but in the type, P . 
speluncaria, there is no posterior wing, but an irregular auriculate end, without any 
parallel in the Queensland shells. Especially does Maccoyella ap proach those shells from the 
Carboniferous Series of the Salt Range, in India, described by Dr. A. W aagen,f such as 
Pseudomonofis garforthensis, King, J or P . kazanensis. Even Waagen’s species differ a 
good deal from P . speluncaria, and I much question if they can be regarded as true 
members of the genus Pseudomonotis. W e are unable to discover from Waagen’s 
remarks that the hinge structure of his shells and Avicula Barklyi, Moore, in any way 
agree in detail. His description of P . kazanensis is as follows :— “  The hinge is very 
simple. It shows in the middle a somewhat triangular emargination, very likely for the 
reception of a cartilage. Anteriorly to it there is a broad facet, which reaches to the 
end of the anterior wing. Its lower margin is somewhat prominent, and- forms a kind 
of very indistinct elongated tooth. Posteriorly to the ligamental groove the hinge-line 
is simply thickened.”

The nearest ally of Maccoyella, so far as my researches have yet gone, is 
undoubtedly W hitfield’ s Meleagrinella,% typified by Avicula curia, Hall.|| The 
resemblance lies in the general appearance of the two genera, the presence of a deeply 
cut-off ear in the right valve, and the thickened area of the left valve. But the 
structure of the divided ear and hinge-line of the right valve is wholly different, as the 
following quotation will show. Speaking of the byssal fold, Whitfield says it is 
“  either a deep channel on the external surface of the shell extending from the margin 
to near the beak of the valve, or a simple deep straight notch separating the wing into 
a linear process, of greater or less length, from the body of the shell.”  There is no 
structure here corresponding to the inflection or fold of the hinge in the right valve 
o f Maccoyella, nearly central in position, whereas the byssal fold of Meleagrinella is 
anterior. In addition to this, the inequality in the size of the shell in the two genera is 
most marked. Under these circumstances I  believe I  am justified in separating 
Moore’ s shells as the types of an undescribed genus.

The whole group of species, but more especially the type, M. Barlclyi, bear 
in their external appearance a marked resemblance to some inequilateral forms of 
Hinnites, such, for instance, as 3 .  Siuderi, Pictet and Roux, from the Gault o f St. 
Croix.^f

The number of species referable to Maccoyella is at present open to doubt. 
Moore described the following under the name o f Avicula:— Avicula Barklyi, A . reflect a, 
A . umbonalis, A . corbiensis, A . substriata, A. simplex, and A . cequalis, but the two last 
may be at once dismissed from consideration. The late Rev. J. E. T. W oods** clearly 
considered the whole as varieties of one species. He w r o t e A n y o n e  who examines 
the series figured by Mr. Moore from Wollumbilla, including eight species, will be 
inclined to refer them all to one, differing from each other merely in size and mode of 
growth.”  W ith all due respect to this adverse opinion, it is not so easy to refer all of * * * § **

* Zeitsch. deutschen Geol. Gesellsch., 1862, xiv., p. 10.
f  Pal. Indica (Salt Range Fossils), Vol. i., 1881, Pt. 3, p. 276.
J Loc. cit., t. 22, f. 2.
§ Mon. U.S. Geol. Survey (Powell’s), 1885, ix. (Raritan Clays and Greensand Marls of New Jersey),

p. 71.
|| U. S. Geogr. Geol. Survey (Powell’s) Rocky Mountain Region (Pal. Black Hills of Dakkota), t. 3, 

f. 20-25.
IT Pal. Suisse, 5me. S^rie, 4me. Pt., p. 232, t. 170, f. 1.
**Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 2 , p. 240.
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the before-mentioned shells to one species, and rash statements of the kind quoted do 
not tend to assist in unravelling the question. I  have retained Maccoyella BarJclyi, 
M. reflect a, M. umbonalis, M. corbiensis, and*-d£ ? substriata.

It is even possible that an additional species may exist. PI. 24, fig. 1, represents 
aright valve* devoid of the posterior wing, without costfe, but possessing strong con
centric laminae and the general peculiar shape and shell-structure of a Maccoyella. It  
seems distinct from either of the other species placed in this genus.

The hinge structure of the various species of Maccoyella, although appearing to 
differ widely at first, is found on examination to follow a well-marked plan, and afford 
a really excellent example of palaeontological morphology, from the semi-pectinoid 
outline and restricted and convoluted hinge of M. BarJclyi and M. reflecta to the 
gryphaea-form shape, and small area of M. corbiensis. Between these two extremes 
stands M. umbonalis, acting as a connecting link. In M. Barklyi and M. reflecta the 
umbonal fold is thick and projecting, but short, the byssal fold on the contrary being 
much longer and projecting inwards, with a very deep and narrow byssal sinus anterior 
to it. The hinge is thus much broken up, and does not present the same regularity of 
outline as seen in M. umbonalis and M. corbiensis. In the right valve of the first of 
these species, being that with which I am best acquainted, the dorsal margin is long 
and obliquely bevelled, the area comparatively flat with a decided submedian cartilage 
depression, and the folds, umbonal and byssal, prominent, but not nearly to the same 
extent as in the two former species. The umbonal is nearly vertical, with the larger 
portion of the concave cartilage depression posterior to it. The byssal fold is less 
prominent still, wherein this species departs greatly from the typical structure of 
M . Barklyi and M. reflecta, and the byssal sinus is tolerably long but not very deep. 
In M. corbiensis the hinge structure least resembles that of the genus of any of its 
species. The dorsal margin of the left valve is much arched, widening out below the 
umbo into a rather triangular, concave, cartilage area, divided excentrically by the 
umbonal fold, the byssal fold being obsolete.

The hinge structure of the smaller species referred to Maccoyella is unknown to me.
The structure of the test in Maccoyella is non-prismatic, and apparently laminar- 

fibrous. Thin sections show no trace of the prismatic-cellular structure of the 
Aviculidae ; but as I  cannot be certain that the actual outer layer has been examined, 
a decision on this point must be suspended. It is probable that the interior of the 
valves was nacreous. The surface of the best-preserved examples examined by me 
shows a hackly-laminar appearance irrespective of the outside ornament.

The distribution of Maccoyella is very extensive. The original localities recorded 
by Moore are Wollumbilla and Mount Corby (Bolling Downs). Species have since been 
obtained by the Hon. A. C. G-regory at the W alsh River (Rolling Downs) ; by Messrs. 
Jack and Rands at Maryborough (Desert Sandstone) ; probably also by the latter at 
the Isis River (Desert Sandstone) ; by Messrs. Jack and Samwell at the Croydon 
Gold Field (Desert Sandstone) ; and probably by Mr. Jack at Minmi, near Roma 
(Rolling Downs). Numerous examples have been collected by Mr. H. T . L. Brown 
in the Lake Eyre District, South Australia; whilst Prof. R. Tate has recorded the 
presence of the genus in the Peak District of the same Province. Finally, as 
intermediate between the Queensland and South Australian localities, the late Rev. 
J. E. T. W oods has figured examples from the Gray Ranges, on the borders of this and 
the former Colony.

Type— Avicula Barklyi, Moore.

* It was collected by my Colleague at Richmond Downs, Flinders River, from the Rolling Downs Formation.
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M a c c o y e l l a  B a e k l y i , Moore, sp.

PI. 22, figs. 1-5 ; PI. 42; figs. 4 -6; ? PI. 23, figs. 1 and 2.
Avicula Barklyi, Moore, Quart. Journ. Geol. Soc., 1870, xxviii., p. 245, t. 11, f. 1-2,
Streptorhynchus Davidsoni, Etheridge, Ibid., 1872, xxviii., p. 333, 1 .17, f. 1.
Monotis Barklyi, Tate, Trans. It. Soc. S. Australia, 1885, vii., p. 76 .

Sp. Char. Shell sub-orbicular, sometimes irregularly or slightly obliquely 
so ; test thick; valves plano-convex, or slightly bi-convex; hinge hardly as long as the 
shell; ventral margin rounded. Posterior wing more or less flattened in the right 
valve, and much larger than in the left, where it is sharply cut off by an umbonal 
ridge ; posterior margin usually rounded and graduating into the ventral. TJmbones 
very unequal; in the right valve small and inconspicuous; in the left prominent and 
blunt, projecting above the dorsal margin, but not greatly overhanging it. Scar of the 
adductor large in the right valve, nearly central, sub-reniform in outline; a deep pit is 
present behind the inflected portion of the cartilage area, and united to the adductor 
scar by a series of muscular pits arranged in a semicircle. The radiating costae of the 
left ralve are strong and prominent, from nine to thirteen in number, but fewer than 
those of the left; the posterior costa, and sometimes others, stronger and larger than the 
others, and bearing strong projecting spines ; intercostal spaces with a secondary costa 
between every pair of primary costae; the right valve bears a largely increased number 
o f costaB; in both valves are several broad concentric laminae of growth, but in the 
right these become elevated on the anterior dorsal margin into prominent undulating 
ridge-like folds.

Ohs. Mr. Moore stated that sections of this shell were to be found in almost 
every block of matrix from Wollumbilla examined by him, a fact I  am able to confirm 
from independent observation. It is also true that 31. Barlclyi possesses a much 
wider geographical range than was at first contemplated by its describer. Furthermore, 
it is one of the most important shells, from a stratigraphical point of view, met with in 
the Upper Mesozoic Bocks of Eastern Australia.

The surface costae in M. Barklyi, although varying in individuals to some 
extent, are characteristic, but this variability may perhaps have some relation to the 
state of preservation of the specimens. The left valve bears from nine to twelve * or 
even thirteen sharp, separate, and prominent ribs, usually alternating with an equal 
number of finer secondary ribs which stop short of the umbo by some little distance. 
The posterior wing is free of cost® and separated from the body of the valve by the 
most posterior principal costa, which takes the place of an umbonal or diagonal ridge 
in the higher bivalves. The secondary costae are sometimes increased to two, or even 
three, between each pair of primary, but the latter number is rare. The whole valve 
is concentrically crossed by well-marked laminar imbrications, the points of intersection 
with the primary costae projecting as spines (PI. 22, fig. 3 ; PI. 42, figs. 4 and 5), 
especially in young individuals; but in more mature individuals these projections 
become worn down, and are retained in some cases only on the last posterior, the pen
ultimate, and the anti-penultimate costae. The presence of these spines gives to 
the fossils much the appearance of the genus Plagiostoma. One peculiar fact in con
nection with the concentric laminae is the manner in which they pass over the anterior 
dorsal margin as ridge-like folds (PI. 22, fig. 2 ; PI. 23, fig. 4), and there is reason to 
believe they are conterminous with some of the cartilage furrows of the anterior 
area.

* In one case only six were observed.
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The right valve is invariably but slightly convex, so far as my own observation 
has gone, and the umbo insignificant. The valve is, however, traversed by a much 
larger number of costae o f bofh orders, but there is no appearance of the ridges on 
the anterior dorsal margin. Both valves have the intercostal spaces concentrically 
traversed by very fine delicate wravy lines (PI. 22, figs. 1-3); indeed, this appears to be a 
character common to the whole group (PI. 23, figs. 1-3). The right valve at times 
assumes a transversely elongated outline, giving to it a most unusually inequilateral 
appearance. This seems to be caused by a prolongation or extension of the depressed 
anterior end (PI. 22, fig. 4), and is particularly noticeable in specimens from the Croydon 
Gold Field.

The large adductor impression in the right valve is nearly central, and is con
nected by a line of muscular points of attachment to a deep and pit-like excavation 
under the inflection of the area. This, in casts, appears as a sharp projecting point. 
On the anterior side of the adductor the muscular attachments become clustered, and 
are placed at some considerable distance from the auterior margin.

The resemblance of Maccoyella Barklyi to Pseudomonotis garforthensis, King, 
has been already dwelt on. W ith M. umbonalis, Moore, and M. corbiensis of the same 
author, we are at present not thoroughly acquainted, but it would appear that the 
very central position of the umbones in the former, the increased convexity in the 
latter, and the more numerous and regular radiating costae in both may be taken as 
points for future separation— that is, supposing these shells to be separate and valid 
species.

Through the kindness of Mr. C. W . De Vis, I  have been able to examine 
the shell named Streptorynchus Davidsoni,* by Mr. It. Etheridge, E.R.S., which 
formed a portion of Mr. Dain tree’s Collection. I  find it to be an undoubted Mac- 
coyella, either M. reflect a, or this species, probably the latter, and is either from 
Wollumbilla, or the Walsh River, it being rather difficult at times to distinguish the 
matrices apart.

A  rather worn specimen (PI. 23, figs. 1 and 2), is provisionally united with 
M. Barklyi, as it appears to accord better with that species than with M. reflecta. The 
shell, measuring nearly two and a-half inches square, is larger than the generality of 
individuals of the former. It is from the Walsh River.

In PI. 22, fig. 3 , 1 have given an illustration of the Maryborough variety of 
M. Barklyi, which is distinguished by the size and rugosity of the primary costae and the 
development of the posterior spines; and it is, in addition, a smaller shell. In an 
internal cast from this locality the cost® also appear to terminate along the front 
margin in a series of free spines. Similar features are present in the form of our shell 
from Croydon (PI. 42, fig. 5).

Loc. Wollumbilla ( The late Rev. W. B . Clarke') ; Walsh River (Mon. A. C. 
Gregory) ;  Bungeworgorai Creek, near Mount Abundance; Blythesdale Station, 
between Wollumbilla and Roma; Maranoa River, at M itchellf (6r. Sweet— Colin. 
Sweet, Melbourne). In South Australia at Peak Creek (Messrs. J. S. Chandler 
and J. Canham J ) ; and forty-five miles south-west of Cootanoonna, Lake Eyre 
( 3 .  Y. L. Brown— Colin. Nat. Hist. Mus., London). Occurs also in the Desert 
Sandstone.

* Quart. Journ. Geol. Soc., 1872 , xxviii., p. 333, t. 17, f. 1.
+ With the valves in apposition, and the best examples I  have seen.
X Teste Tate, Trans. R. Soc. S. Australia for 1879-80 [1880], iii., p. 179; Ibid., 1880-81 [1882], iv.,

p. 149.
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M accoyella reflecta, Moore, sp.
PI. 20, figs. 1, 3, 5, 7, and 10.

Avicula reflecta, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 246, t. 12, f. 1.
,, Barklyi, var. reflecta, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 2 , p. 240, t. 1 2 ,

. 4-6.
Sp. Char. Shell large, transversely oval; valves to some extent compressed, 

especially on the posterior side, very inequivalve, inequilateral, plano-convex, or concavo- 
convex. Right valve either flat, a little concave, or slightly convex in the umbonal 
region, becoming concave and then flat towards the ventral margin; anterior dorsal 
margin moderately obliquely inclined; posterior dorsal margin straight; area inwardly 
bevelled, wide, with a thickened inflection, strong cartilage furrows, and a narrow, deep, 
and inwardly curved byssal sinus; umbo small and nucleus-like, posterior wing large 
and flattened, margin roundly truncated. Left valve convex, but not strongly so, the 
greatest convexity being in the umbonal region, thence rapidly decreasing to the ventral, 
margin; umbo elevated, but not highly so, or gibbous; anterior folds of the area not 
particularly coarse; posterior wing not sharply marked-off from the body of the shell 
flattened. Surface of the right valve bearing a very large number of radiating ribs or 
costae of nearly equal size, covering the whole valve. Left valve similarly ornamented, 
but the costae, stronger, present on the posterior wing, and every fourth rib larger- than 
the others. Concentric laminae of both valves widely separated ; points of intersection 
of the laminae and costae elevated into projecting frills. Muscular impressions as in the 
type species.

Obs. The shells that I  have considered referable to Moore’s Avicula reflecta are 
of much larger size than the preceding, Maccoyella Barklyi, and in comparison it must 
be borne in mind that Moore’s figure was reduced one-half. In addition, the whole shell 
is much less convex, the right valve flat, or, what is more usually the case, convex in the 
umbonal region, becoming concave forwards. The surface costae are much more numerous, 
and in the right valve smaller, giving to that valve a far more finely striated appearance 
than the corresponding half of M. Barklyi. There is little short of forty or fifty costae on 
the left valve of M. reflecta, and in extreme specimens perhaps even more, but, as in the 
case of the former species, the number of secondary costae between the primary varies to 
some extent. The principal costae do not appear to project at the points of intersection 
o f the concentric laminae, as semi-tubular spines, so far as I  have been able to ascertain. 
The convexity of the left valve in this species is fairly marked in the dorsal portion 
of the valve ; yet, at a point about midway between the dorsal and ventral margins, 
the diameter of the valves, when in apposition, as ascertained from two fractured 
examples, is only seven-eighths of an inch.

The inflection of the area of the right valve is very marked in this species, the 
inturned portion forming a kind of plug, filling the excavated portion of the left area 
immediately under the umbo of that valve.

The muscular impressions appear similar to those of M. Barklyi, but are not as 
deeply excavated.

The geographical distribution is equally wide with that of M. Barklyi. 
Irrespective of the Queensland localities, Mr. H. T . L. Brown has obtained it at 
Primrose Springs, north of Lake E yre; specimens are in the Mining and Geological 
Museum from Milparinka, and Duulop Station, Darling River.

Loc. and Horizon. Wollumbilla ( The late Bev. TV. B. Clarke) ; Bungeworgorai 
Creek, near Mount Abundance ( Q. Sweet— Colin. Sweet, Melbourne) ; Lake Eyre Basin 
(H . T. L . Brown, and Prof. B . Tate). Occurs also in the Maryborough Beds—  
Desert Sandstone.
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M a c c o fella, umbonalis, Moore, sp., PL 22, figs. 6-7, PL 23, fig. 4.
Avicula umbonalis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 246, t. 12, f. 2  and 3.

Sp. Char. Shell large, transversely ovate, almost plano-convex, nearly equi
lateral; dorsal margin long, straight, nearly equal on both sides the umbones. Left 
valve moderately convex, its umbo much produced, and incurved over the hinge-line; 
anterior, posterior, and ventral margins rounded, the first slightly obliquely so, especially 
above, leaving a well-marked byssal siuus ; anterior dorsal margin much crenulated, as in 
M. Barklyi. Right valve more or less flattened, or slightly convex. Hinge area of 
the left valve moderately large, intersected by the two transverse folds, one 
immediately posterior to the byssal sinus, the other below the umbo, leaving posterior 
to it the greater portion of a shallovV triangular depression; that of the right valve is 
similar, with folds corresponding to the depressions of the former. Adductor 
impression very large. Surface with a very large number of close radiating costae, 
crossed by equally numerous concentric laminae, the costae on the right valve becoming 
almost subordinate to the laminae.

Obs. I  have not seen anything approaching a perfect specimen of the left or 
convex valve of this species, although an impression and an excellent right valve exists 
in Mr. Sweet’ s Collection. It is the largest Maccoyella— a mutilated left valve obtained 
by Prof. Tate at Lake Eyre, in South Australia, measuring four inches from anterior to 
posterior, and four and a-half inches from the dorsal to the ventral margin. Mr. Sweet’s 
right valve is six inches in transverse measurement, and five and a-half inches in the 
contrary direction. I  think there is little doubt also that our PL 23, fig. 4, is this 
species, and represents an exfoliated right valve, with the umbo and crenulations of the 
left anterior dorsal margin perceptible above it. The impression of the left valve 
referred to above measures five inches in both directions. The radiating costae are very 
numerous, and appear to extend beyond the ventral margin as spinous prolongations, 
similar to M. Barklyi, var. marieeburiensis (Pl. 42, fig. 4). The costae are crossed by 
moderately wide growth-laminae, which, at the points of intersection, project as half
spines or frills.

The structure of the hinge in M. umbonalis is remarkably interesting, differing 
in some degree from that of M. rejiecta, and paving the way for tbe structure of that 
of M. corbiensis.

The large shell from Maryborough (Pl. 23, fig. 4), apparently either much 
decorticated, or split in half, with the shelly layers remaining along the hinge-line, 
measures five inches by four and a-quarter, and there are still remaining indistinct 
traces of the radiating costae. An imperfect specimen in the Mining and Gteological 
Museum measures six inches transversely from side to side, and four from the left 
umbo to the imperfect front or ventral edge. Another, still less perfect, from the 
Australian Museum Collection, is four and a-half inches by four. These measurements
will show that M. reflecta attained a large size.

Loc. Wollumbilla {The late Rev. W. B. Clarke') ; Bungeworgorai Creek, near 
Mount Abundance ( O. Sweet— Colin. Sweet, Melbourne). Occurs also in the Mary
borough Beds—Desert Sandstone.

M accoyella corbiensis, Moore, sp., Pl. 22, figs. 8 and 9.
Avicula corbiensis, Moore, Quart. Journ. Geol. Soc., 1870 , xxxi., p. 246, t. 1 1 , f. 7.
Crenatula ? gibbosa, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 339, t. 19, f. 3.

Sp. Char. Shell longitudinally ovate, longer than wide, somewhat deltoid, 
nearly equilateral. Left valve very convex, longitudinally curved, area about 
one-third the width of the shell, much arched, with numerous fine ligamental
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furrow s; umbonal fold very excentric and oblique ; byssal fold obsolete; byssal 
sinus probably narrow and lon g ; anterior end rounded, with the foldings of its dorsal 
margin numerous but not strongly marked; no wing, or ear ; posterior end rather 
produced ventrallv, semi-truncate, with a short incomplete wing (when perfect) ; ventral 
margin broadly rounded ; umbo elevated, deep, much incurved, and acute, its cavity 
hollow ; adductor impression very excentric, concentrically ridged; pallial impression 
marked by a series of vertically impressed fibre scars ; surface with a large number of 
radiating and bifurcating costae; the intercostal spaces, or valleys, crossed by fine con
centric lines of growth, convex in the direction of the dorsal margin.

Obs. By a series of specimens with the shell preserved, and another of internal 
casts in the Collections of Messrs. T. W . E. David and Gr. Sweet, I have satisfied myself 
that the peculiar cast described by Mr. It. Etheridge, E.R.S., as Crenatula ? gibbosa is that 
of the left valve of this species. Imperfect examples only are now figured (PI. 22, figs. 
8 and 9), but in a supplementary work on Queensland Palteontology. a complete set o f 
illustrations will be given. The right valve is not known with certainty.

In the outward form of the left valve this species resembles a Grgphoea, especially 
in the overhanging sharp umbo. It also presents some features like those of Hinnites, 
and some Oysters with hollow umbonal cavities. The peculiarities of the hinge structure 
are best seen in the internal casts, such as figured by Mr. Etheridge, under the name 
of Crenatula? gibbosa, and in which the infilling of the hollow umbonal cavity is always 
well displayed. In fact, the short, almost triangular area seems to form a kind of shelf 
across the cavity of the valve similar to that in some proboscidiform rostrate oysters.

The dorsal margin of this species is in the left valve much arched, widening out 
below the umbo into a more or less concave somewhat triangular cartilage area, excen- 
trically divided by the umbonal fold as an oblique prominent ridge, the ‘anterior half 
o f the area being thus much the smaller. The byssal fold is practically obsolete, and 
the anterior <crenulations of the dorsal margin but little developed. In casts the 
triangular outline of the area is more pronounced, and the umbonal fold is represented 
by an oblique groove.

To some extent the typical Maccoyella hinge structure is not at first apparent in 
this shell, but its generic affinity becomes apparent when viewed in connection with 
that of M. umbonalis.

The adductor impression is always large, and well to the posterior side.
It is possible that the impression of a very convex valve (PI. 22, fig. 9) from 

Maryborough may be referable here. It possesses eighteen chief ribs, with smaller 
intermediate ones, straight, regular, and apparently non-spinous. The concentric 
laminae are strongly marked, and the finer and more delicate parallel wrinklings equally 
apparent.

Loc. Mount Corby {The late Rev. W. JB. Clarke) ;  Bungeworgorai Creek, near 
Mount Abundance {G . Street— Colin. Sweet, Melbourne); Blythe’s Creek, near Blythes- 
dale Station (G . Sweet—Colin. Sweet, Melbourne) ; Lake Eyre, South Australia {Prof. 
R. Tate— Colin. Adelaide University).

M accoyella? substriata, Moore, sp., PI. 22, fig. 10, ? PI. 23, figs. 8 and 9. 
Avicula substriata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 247, t. 11, f. 6 .

Sp. Char. Shell of medium size. Left valve very convex or subangular in 
the middle line longitudinally; posteriorly very alate and extended; dorsal margin, 
or hinge-line, very long on the posterior side, but on the anterior oblique from the 
umbo forwards, and much thickened, folded, and crumpled, forming a wide byssal 
sinus; posterior end very wide, alate, and extended; umbo prominent, and probably
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incurved; anterior and ventral margins rounded; surface bearing radiating costa?, 
which become stronger on the posterior wing, eacb pair separated by a smaller inter
polated rib, the whole crossed by wavy, delicate, laminar frills, least -conspicuous on the 
posterior wing.

Ohs. The present shell is believed to be Moore’ s species (although he describes 
it as small) from the great expansion of the posterior wing, the absence of an anterior one, 
and the general resemblance to his figure. I f  not Moore’ s species, it must be an 
undescribed form. The folded and crumpled anterior dorsal margin is a typical feature 
of a Maccoyella, aud we thus have a very interesting morphological change from the 
shorter posterior wing of M. Barklyi to the lengthened condition of that portion of the 
shell in the present species. The subangular convexity of the umbonal region is also a 
marked feature ; and should this form prove distinct from M. suhstriata, Moore, it may 
be called M. suhangularis. The above characters have been chiefly derived from a 
specimen in Mr. Sweet’ s Collection.

Loc. Bungeworgorai Creek, near Mount Abundance (£?. Sweet— Colin. Sweet, 
Melbourne) ; Wollumbilla {The late Bev. W. B. Clarke).

Genus— ATI CEL LA, Keyserling, 1846.
(Reiso in das Petschora-Land, p. 297.)

Gen. Char. “  Obliquely elongated, inequivalve, of thin structure, pearly within, 
and with concentric sulcations externally; left valve strongly convex, with incurved 
beaks, a short posterior and an almost obsolete anterior ear, represented by a slight internal 
thickeniug; margin of shell in front below the beak insinuated; right valve flat or 
slightly convex near the umbo, with a small indistinct posterior and a still shorter 
anterior ear, generally a little twisted, and separated from the margin below by a deep 
byssal sinus ; hinge-line in both valves straight, short, and in the right valve usually 
with a small blunt toOth, ligament external, linear; muscular scars small, posterior, 
submarginal, anterior placed near the ear, and often almost obsolete.”  (Stoliczka.) #

Ohs. Dr. Stoliczka’s description of this interesting genus is quoted, as being the 
best and most comprehensive with which I  am acquainted; it is to all intents and 
purposes the same as the original by Yon Keyserling.

By most authors Aucella is said to be a Jurassic genus, but Eichwald believes the 
rocks from which the original examples were procured by Keyserling to be of Cretaceous 
age. Species definitely known to be of this period have been described by Stoliczka, 
G-abb, Conrad, and others, and there now appears to be no doubt of its existence during 
the epoch in question.

A ucella hughendenensis, Etheridge, sp., PI. 25, figs. 1-6.
Avicula hughendenensis, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 346, t. 25, f. 3.
Aucella Liversidgei, Etheridge fil., Journ. R. Soc. N. S. Wales, for 1883 [1884], xvii., p. 90, 2nd plate (top

and lower right-hand figs.)
Sp. Char. Obliquely sub-deltoid, very inequivalve, plano-convex. Left valve 

convex, inoceramiform, gibbous, and narrowed about the umbo, expanding ventrally . 
beak or umbo prominent and much, incurved anteriorly, greatly overhanging the hinge
line ; anterior side vertical, the margin almost straight, and when seen from the inside 
deeply insinuated under the beak ; posterior side steep, obliquely expanding; posterior 
ear and hinge margin very short ; ventral margin obliquely rounded ; surface with faint 
concentric undulations, which become more apparent and laminar towards the ventral 
margin. Right valve gently convex or prominent about the umbonal region, flattened

*Pal. Indica (Oret. Fauna), 1871, iii., fasc. 5-8, p. 390.
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towards the ventral portion, obliquely rounded, with a larger and better developed 
posterior ear than in the left valve; anterior margin rounded ; anterior ear more or less 
triangular, reposing completely in the insinuation of the anterior margin of the left 
valve, separated from the body of its own valve by a deep byssal sinus ; beak small, but 
sharp and prominent. Hinge-line of both valves short, but longest in the right; no 
tooth visible in the interior of the right valve. Both valves are crossed by fine radiating 
striae which give rise to a minute cancellation; in the left valve the striae are more 
apparent below the beak, and die out on the body of the shell; in the right valve they 
are of a fluctuating or wavy character, and the concentric laminae become frill-like; 
surface highly polished.

Aucella hughendenensis is undoubtedly allied to two types of the genus, 
A. Pallasii, Keyserling,# and A. crassicollis, K eys.f In possessing the obliquity and 
short hinge-line, it resembles the form er; the left valve has the general form of the 
latter species and a similar much incurved beak, whilst the right valve in all its 
peculiarities is almost identical with that of A. Pallasii. The resemblance of our shell 
to and its intermediate position between the two species in question is very remark
able. A . hughendenensis is also allied to the Indian Cretaceous species A . parva, 
Stoliczka,J but the left valve in the former is more inoceramiform than in the latter, 
and more oblique.

In A. speluncaria, Schlotheim,§ there are radiating striae, but our species is less 
deltoid and more regular, and there is no inflection of the ventral margin.

A . Hausmanni, Goldfuss,|| from the Zechstein of Scharzfeld, is a much more 
slender shell than the Australian species, less convex, and more elongate from the beaks 
to the ventral margin. Another species, A . caucasica, Abich,^[ possesses fine radiating 
striae, to say nothing of the larger ear in the right valve, a more pointed and prominent 
umbo in the left, and a generally different outline to the valves. There appears to be 
at least one very interesting British example of Aucella, the A. gryphceoides, J. de C. 
Sowerby, sp.,#*'but it has a much larger umbo in the left valve, and the general characters 
o f the right are quite different.

The last species with which I  am able to compare A. hughendenensis is the 
American Cretaceous form of A. Piochii, Grabb,ff a very gibbous and thick shell through 
the valves, quite distinct from the Australian. It is not related to A. plicata, Zittel,JJ 
which differs in form, and has coarse concentric corrugations over the valves.

Aucella hughendenensis was no doubt a very abundant species, aud probably 
gregarious, “  masses of them occurring together, forming a compact and dense 
argillaceous limestone.” §§ It was equally variable, for in some the radiating striae only 
predominate; in others a reticulation caused by the presence of transverse concentric 
lines is the main feature. Two or three of the radiating ribs sometimes become very 
much larger and prominent. The smaller valve has at times an almost Anomia-like 
appearance, sometimes a little gnarled, and corrugated by three or four concentric 
ridges and corresponding depressions. In individuals of more advanced age the * * * § ** * * §§

* Reise in das Petschora-Land, p. 299, t. 16, f. 1-7.
+ Ibid., p. 300, t. 16, f. 9 and 12.
J Pal. Indica (Cret. Fauna), 1871, iii., fas. 5-8, p. 404, t. 33, f. 2  and 3.
§ See Geinitz, Dyas, t. 14, f. 5-6.
||Mytilus, Petrefacta Germanise, ii., p. 168, t. 138, f. 4 ; Aucella, Geinitz, Dyas., p. 72, t. 14, f. 85.
IF Zeitsch. deutschen Geol. Gesellsch., 1851, iii., p. 31, t. 2, f. 1.
** Trans. Geol. Soc., iv., t. ii., f. 3.
f t  Pal. California, ii., t. 32, f. 92.
££ Reise Oesterr. Fregatte “ Novarra,” 1857-59, Geol. Theil, Band I., 2 Abth., 1865, p. 32, t. 8 , f. 4a-c.
§§ Etheridge, Quart. Joum. Geol. Soc., 1872, xxviii., p. 346.
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radiating strife became almost ribs, and the concentric lines nearly died out. Locality 
appears to have had an influence on the size of the shell; thus, those at Aramac are 
rather small, those at the Barcoo larger.

The inner layers of shell have a silky lustre, with very fine anastomosing, 
concentric lines. A very thin and delicate shell occurs at Blackall W ell, which has 
all the surface characters of this species, except that the concentric lines are finer or 
more prominent. It may, perhaps, be a distinct species.

Loc. Huglienden Station, Blinders River {The late R. Daintree ; The Hon. A. C. 
Gregory)-, Rockwood Station, Landsborough. River, in a light-drab shelly limestone 
{Prof. A. Liversidge— Colin. Sydney University; R. L. Jack) ; Flinders River, seven 
miles above Marathon Station, in a dark-drab limestone (R . L . Jack) ; Marathon 
( G. Sweet— Colin. Sweet, Melbourne) ; Neelia Creek, at crossing of the Cloncurry Road, 
in a light-drab limestone (R . L. Jack) ; Aramac Well, at a depth of two hundred and 
forty-four feet ( S. Sharwood); Coorena Woolshed, twenty-four miles south of Aramac 
(R . L. Jack) ; Stone Hat, Rockwood Creek, Landsborough River, in a drab shelly lime
stone ; Landsborough River, five and a-half miles north-north-west of Rockwood Station, 
in a yellow-drab arenaceous limestone; Jirking Creek, near its head, in a greenish 
limestone; Leichhardt River, seven miles from mouth of Gunpowder Creek, in a dense 
cream-coloured limestone ( R . L. Jack) ; Warrianna Bore, at three hundred and fifty-one 
feet {J. B. Henderson)-, Barcoo River, right bank, six miles above Northampton Downs 
Station (R . L. Jack).

Genus— P E R N  A , Bruguiere, 1789.
(Tab. Encyclop. Method., PI. 175.)

Perna gig ante a, Moore.
Perna gigantea, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 249.

Sp. Char. Shell very large, measuring six and a quarter inches broad by five and a 
half inches in length, flattened; umbones depressed and rather produced ; anterior byssal 
area rounded; hinge-line rather oblique, extending one-third the width of the shell; 
posterior end oblique, rounded, and folding towards the ventral margin, which, with the 
anterior end, is rounded. {Moore.)

Obs. P . gigantea was associated with Lingula ovalis, and a Mytilus, both 
species characteristic of the Wollumbilla blocks. The shell has not been figured, nor 
has it occurred to me in any of the Collections examined.

Loc. Wollumbilla {The late Rev. W. B. Clarke).

Genus— IN O C E R A M U S {J. Soioerby, 1814, m.s.), Parkinson, 1819.
(Trans. Geol. Soc., v., p. 55.)

Obs. The genus Inoceramus was proposed and described in a Paper read before 
the Linnean Society of London on 1st November, 1814, by the late Mr. James Sowerby, 
entitled “  On a Fossil Shell of Fibrous Structure,”  &c. The description was published 
in December, 18‘22 ;* but, in the meantime, between the dates of reading and publication 
of Sowerby’s paper, Parkinson published a description— viz., in 1819 f — which must, 
therefore, be accepted as the real date of the publication of Inoceramus, and not 1814, 
as is usually given in works.

* Trans. Linn. Soc., xiii., Pt. 2 . 
f  Trans. Geol. Soc., v., p. 55.
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The Queensland Inocerami appear to indicate an horizon near that of the Lower 
Chalk, although in a collection of fossils forwarded to England by Mr. W . Hann, from the 
Barcoo River, fifty miles below its junction with the Alice River, Mr. R. Etheridge, 
F.R.S., recognised species having the general facies  of British Grault forms.*

The great variability of the shells forming the genus Inoceramus renders it very 
difficult to decide on the specific identity of its individuals, and the succeeding 
determinations can only be accepted as provisional. As regards the Australian 
species, this is increased by the fact that in the majority of cases the specimens are 
either too ill-preserved, or too fragmentary, to yield satisfactory results. Specimens of 
a drab-coioured limestone have been collected by my Colleague on the Flinders River, 
seven miles above Marathon Station, and a calcareous flaggy bed the same distance 
below the Station, entirely composed of the remains of Inocerami. On the Cloncurry 
Roady in localities eight and fifteen miles west of Williams River, a white porous rock 
is completely built up of the disintegrated shelly matter of this genus ; whilst at the 
second of the localities just mentioned specimens of an argillaceous limestone have 
been obtained, with the weathered surfaces covered with white spicular or needle- 
shaped bodies, which are nothing more than the broken-up prisms of the prismatic 
shell-structure of Inoceramus. These instances will serve to show the relatively great 
abundance of Inoceramus in the North Queensland Cretaceous Series.

I nocebamfs Cabsoni, McCoy, PI. 25, figs. 9 and 10.
Inoceramus Carsoni, McCoy, Ann. and Mag. Nat. Hist., 1865, xvi., p. 334; Ibid., 1867, xx., p. 106.

»  ,, McCoy, Trans. R. Soc. Viet., 1866, vii., p. 50.
„  allied to I. problematicus (D’Orb.), Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 344, 

t. 22, f. 4.
Obs. Both Prof. Sir F. M cCoy and Mr. R. Etheridge, F.R.S., call attention 

to the resemblance of their respective shells to Inoceramus mytiloides, S by .; and the 
characters mentioned by the former appear hardly sufficient to separate the species. 
Prof. McCoy states that his shell differs from the British “ in having the hinge-line 
rather longer, the anterior end more pointed, and the superior posterior angle rather 
more obtuse.”  The undoubted resemblance borne by Mr. Etheridge’s fig. 4, PI. 22, to 
the general figures of Inoceramus problematicus, D ’Orb. {I . mytiloides, Mantell and 
Sby.), renders it necessary to unite it with M cCoy’s I. Carsoni. No absolute description 
of the Australian shell has yet ever appeared, comparison thereby becoming difficult.

The elongated, somewhat narrow form appears to be the chief character of the 
species. The shell of those examples I  have referred to it is nearly a quarter of an inch 
thick, and the structure very coarsely fibrous.

Loc. Base of W alker’s Table Mountain, Flinders River (Messrs. Carson and 
Sutherland—National Museum, Melbourne) ; Marathon Station, Flinders River ( The 
late R. Daintree) ; ? Landsborough Creek, Thomson River (Prof. A. Liversidge— Colin. 
Sydney University) ; Flinders River, three miles above Richmond Downs Station, in 
drab limestone; and thirteen and a-half miles below the same, in an argillaceous lime
stone, with a cone-in-cone structure (R . L. JacTc).

I nocebamus Sutheblandi, McCoy.
Inoceramus Sutherlandi, McCoy, Ann. and Mag. Nat. Hist., 1865, xvi., p. 334; Ibid., 1867, xx., p. 196.

,, ' ,, McCoy, Trans. R. Soc. Viet., 1866, vii., p. 50.
Obs. Prof. Sir F. McCoy refers to this shell as much larger and broader than

I . Carsoni. “  In form, size, and concentric undulations of the surface nearly agrees 
with the French and English common Cretaceous I . Cuvieri, but is less curved at the

* Quart. Journ. Geol. Soc., 1872, xxviii., p. 183.
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ventral margin near the beak, and rather narrower and more acute at the anterior end.”
I . Cuvieri is such a distinctive and well-marked shell that it is better to retain the 
present species separate.

Lor. Base of Walker’ s Table Mountain, Flinders Fiver {Messrs. Carson and 
Sutherland—National Museum, M elbourne); Flinders Fiver, three miles above 
Fichmond Downs Station, in drab limestone ; and twenty-one miles below the Station, 
in a similar rock (It. L. Jack).

I nocebamus peknotdes, Etheridge, PI. 25, figs. 7, 8, and 12.
Inoceramus pernoides, Etheridge, Quart. Journ. Geol. Soc., 1872 , xxviii., p. 343, t. 22 , f. 3.

Sp. Char. Shell quadrate, deep; umbonal region thick and elevated ; beaks 
acute; anterior side slightly convex; the ventral margin broadly rounded; surface 
marked by alternating groups of fine and coarse concentric folds, or large undulations.
(Etheridge.)

Obs. This shell much resembles I. regularis, D ’Orb., in shape, size, and mark
ings, but the wing or hinge-area is not so long. It is almost identical in shape with 
I. Lamarckii, I. latus, and I. crispus, Mant., but the concentric undulations are not so 
unequal and pronounced, neither bad this shell a corrugated and thickened fold along 
the hinge-line, as in I. Lamarckii ; the teeth or hinge-pits are not seen. It is evident that 
this is an abundant species in the Cretaceous rocks of Queensland, its remains being 
numerous and usually fragmentary. (Etheridge.)

A  large shell (PI. 42, f. 7) measuring six inches in length and four wide, the 
longest diameter being still incomplete, may perhaps be referred here. In its present 
state it is an internal cast, and is but indifferently figured.

Loc. Marathon Station, Flinders Fiver ( The late R. Lain tree) ; Flinders Fiver, 
seven miles above the same, in dark-drab limestone (R . L . Jack) ; W ell, at two hundred 
feet below surface, seven miles east of Mount Cornish Homestead (E . Edkins).

I nocebamus mabathonensis, Etheridge.
Inoceramus marathonensis, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 343, t. 22, f. 1.

,, „  Etheridge fil., Journ. R. Soc. N. S. Wales, 1883, xvii., 1st pi., up. fig.
Sp. Char. Shell elongated and compressed ; umbonal region narrow, acute, and 

tapering; ventral portion of shell much expanded; concentric plications or undulations 
variable, being alternately broad and narrow, and unequal. (Etheridge.)

Obs. In size and shape it somewhat resembles I. annulatus from the White 
Chalk of Westphalia ; but the want of the true outer shell prevents our referring it to 
that species, the equidistant lines of growth in I . annulatus being characteristic and 
well defined. (Etheridge.)

This is retained provisionally as a species. The elongated form, and very coarse' 
corrugations, with intermediate fine concentric lines appear to distinguish it. I f  
Inoceramus Sutherlandi, McCoy, is after the type of I. Cttvieri, the present shell is a 
separate and distinct species, so far as Australian Inocerami are concerned.

Loc. Marathon Station, Flinders Fiver ( The late R. Daintree) ; Landsborough 
Creek, Thomson Fiver (Prof. A. Liversidge— Colin. Sydney University).

I nocebamus elongatus, Etheridge.
Inoceramus multiplicatus, Stoliczka, var. elon/jatus, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii.,

p. 343 (excl. ref. ), t. 22, f. 2.
Sp. Char, Shell much elongated, with numerous concentric ribs, which become 

coarser and flatter near the ventral margin; umbones acute and apparently incurved ; 
whether they approximate or not, we have no means of determining. (Etheridge,)
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Obs. The following remarks were mad^by Mr, Etheridge :— W ith the exception 
o f being more elongated than the shell described by Dr. F. Stoliczka, our shell appears 
to be the same, allowing for those variations which the species in this genus exhibit. It 
is not so ventricose a shell as I. striat-us, Mant., from the Lower Chalk of Sussex, Saxony, 
&c. ( Etheridge.)

I fail to detect any direct resemblance between the figure of this bivalve and that 
of Stoliczka’s I . multiplicatus.* It will possibly simplify matters if it be known under 
its varietal name, elevated to specific rank, until more definite characters can be assigned 
to it than those quoted above.

The peculiarity of the concentric folds removes it from I. problematicus (D ’Orb.) ; 
and as regards I. multiplicatus, it differs wholly in shape.

Loc. Marathon Station, Flinders River (The late It. Daintree).

I nocebamus Ce ipsii, Mantell, ? PI. 21, figs. 17 and 18.•
Inoceramus Cripsii, Mantell, Foss. S. Downs, 1822, p. 133, t. 27, f. 11.

„  ,, Zittel, Denks. K. Akad. Wissensch. Wien, 1866, xxv., Abth 2 , p. 95, t. 14, f. 1-5, t. 15,
f. 1-5.

„  ,, F. Roemer, Kreidebild. Texas, 1852, p. 56, t. 7, f. 2 .
„  Cripsianus, Stoliczka, Pal. Indica (Cret. Fauna), 1871, iii., fas. 5-8, p. 405, t. 27, f. 1-3.

Obs. Several examples of an obliquely-oval oblong Inoceramus have been 
collected by Mr. S. Sharwood at Aramac W ell, with coarse, distant, regular, and even 
corrugations, which I  cannot with any degree of accuracy separate from this world-wide 
species, known as it is from Europe, India, and America (Texas).

The individuals are constant in size and shape, possessing a stronger resemblance 
to Prof. Zittel’ s excellent figures than they do to Stoliczka’s of the Indian variety. W e 
observe the straight hinges, oblique-oval form, prominent anterior, and almost terminal 
beaks, and the same angular, concentric, sometimes fluctuating corrugations, with inter
mediate finer striae. The only difference which can be detected is the smaller and deeper 
anterior end, but, as I have not succeeded in entirely relieving a specimen from the matrix, 
the latter, and verified examples of I . Oripsii, cannot be compared in this direction.

There also exists a resemblance to Inoceramus proximus, Meek,+ more especially 
in the smaller anterior end ; and a further comparison may be made with Inoceramus 
problematicus, var. aviculoides} Meek.J

A  small form o f Inoceramus has been met with in a boring at Muttaburra. The 
outer shell has been removed, and the outline is not entire, but there are still traces of 
the usual corrugations. This may be the decorticated condition of Inoceramus Cripsii. 
It  is certainly after that type.

Loc. Aramac W ell, at depths of two hundred and thirty-eight feet and two 
hundred and forty-four feet, respectively (S. Sharwood) ; Muttaburra Bore (I . B. 
Henderson).

Family— PINNIDJE.

Genus—P IN N A , Linnaeus, 1758.
(Syst. Nat., Ed. x.)

P inna, sp. ind., PI. 20, figs. 16 and 17.
Obs. Amongst the Walsh River fossils is the posterior end of a large Pinna, 

four and a-half inches long, with a width of three and a-quarter inches. The shell is

*Pal. Indica (Cret. Fauna), 1871, iii., fas. 5-8, p. 406, t. 28, f. 1 .
t  Report U. S. Geol. Survey Ter., 1876 , ix. (Invert Cret. Tert. Foss. Up. Missouri), p. 53,1. 12, f. la. 
t  Loc. cit., p. 63, t. 9, f. 4.
2 F
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more or less preserved, and bears indistinct, obtuse, longitudinal ribs, crossed by very fine 
imbricating lamellae of growth. It is closely allied to Pinna laticostata, Stoliczka,* 
from the Arrialoor Group of India, and may possibly be so to Pinna australis, 
Hudleston.f

Poe. "Walsh River {Son. A . C. Gregory).

Family— M YTILID2E.

Genus— M Y T IL U S  {.Linnaeus), Lamarck, emend., 1799.
(Prodrome—M^m. Soc. Hist. Nat. Paris, 1799, p. 88 .)

M ytilus T entsonwoodsi, sp. non.
M ytilusplanus, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., Pt. i., p. 252, t. 13, f. 3.

Sp. Ghay. Shell small, thin, ovate, compressed, nearly equilateral; umbones 
terminal and acute, ventral margin rounded; dorsal surface smooth, with depressed 
concentric lines of growth, crossed by very fine radiating lines, wbicb wholly cover the 
exterior. Its flattened form, with its distinct ornamentation, readily distinguishes the 
species. {Moore.)

Ohs. The specific name applied by Mr. Moore to this shell had already been 
twice used before in the same sense. Eichwald employed it in the first instance for 
a supposed Palaeozoic Mytilus, but afterwards referred the shell to Avicula.% Kloden 
has likewise used the name planus for a Mesozoic Mytilus,§ and under these circum
stances less confusion will be caused by changing it than by retaining i t  for the 
above shell. The name of the late Rev. «T. E. Tenison W oods may appropriately 
be associated with it, as a very slight recognition of his labours in Queensland 
Palaeontology.

As the interior of this shell is entirely covered with radiating lines, it may 
perhaps be referable to the genus Crenella, rather than to Mytilus proper.

Loc. Wollumbilla {The late Pen. W. B. Clarke).

M ytilus eugocostatus, Moore.
M ytilus rwjocostatus, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 252, t. 13, f. 2.

Sp. Char. Shell thick, ovately oblong ; umbones terminal and acute; posterior 
margin oblique and curved ; anterior side produced and somewhat rounded \ the dorsal 
surface is obtusely keeled, and towards the umbo has very coarse irregular concentric 
striae or lines of growth, which become finer towards the ventral margin. {Moore.)

Obs. Unlike the Mytilidce generally, whose shells are usually thin and fragile, 
this species possesses a very thick test, especially in adult examples. W hen a 
portion of the test has adhered to the matrix, leaving an inner layer exposed on the 
shell, the striae are not seen, and the surface appears smooth, giving it the appearance 
o f an entirely different species. {Moore.)

Mr. G. Sweet has found at Bungeworgorai Creek, a Mytilus, two and a-half 
inches long, which is probably this species.

I  suspect that the Mytilus, sp.,|| recently figured by Mr. Hudleston from the 
Lake Eyre Basin is but a well preserved cast of the present species.

Loc. Wollumbilla {The late Pen. W. B. Clarke) ; Bungeworgorai Creek {G . 
Sweet— Colin. Sweet, Melbourne). * * * §

* Pal Indica (Cret. Fauna), 1871, iii., p. 385, t. 25, f. 2 and 3.
t  Geol. Mag., 1890, vii. (3), p. 244, t. 9, f. 6 .
t  Lethsea Rossica, ii., p. 946.
§ Yerstein. Mark Brandenburg, 1834, p. 207, t. 3, f. 4.
|| Geol. Mag., 1890, vii. (3), p. 245, t. 9, f. 9.
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M ttilus i>tfla.tus, Moore, PI. 25, fig. 11.

Mytilus injlatus, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 252, t. 13, f. 4.
? „  ’ „  Ten. Woods, Journ. R. Soc. N. S. Wales, 1882 [1883], xvi., p. 153, t. 10, f. 8 .

Sp. Char. Shell smooth, slightly inequivalve, convex, both valves inflated; 
margins close-set; umbones terminal, acute, anterior; hinge-line extended and oblique ; 
posterior margin and front rounded; dorsal surface smooth, with irregular concentric 
bands of growth. (Moore.)

Obs. “  This pretty little shell is to be distinguished by its very inflated appear
ance, its more extended hinge-line, and terminal umbones. Its test still retains some 
colour.”  (Moore.)

The specific name of this species was preoccupied by Muller before it was made 
use of by Mr. Moore, but the species described by the former is referable to another 
pre-existing species,* wherefore the name ascribed by Mr. Moore to the Australian shell 
will probably stand.

The late Rev. J. E. T. W oods believed M. injlatus to be of Oolitic age. There 
is, however, no absolute reason for considering it as so differing from the other fossils 
with which it  is associated.

• Although represented as a louger shell, I  think that Mr. Hudleston’s Modiola 
liriguloides f  is only a variety of the present species, and I  notice that Prof. R . Tate 
places it as a synonym,£ and more recently still this is admitted by Mr. Hudleston.§ It 
is very abundant in the Lake Eyre Beds, and I  had an opportunity of examining a large 
series forwarded to the Indian and Colonial Exhibition by Mr. H. T . L. Brown. Mr. 
Tenison W oods’ figure represents a still larger individual, and one posteriorly so much 
more lengthened than Moore’s figure, that I  would prefer for the present to withhold a 
conclusive opinion as to its identity. Between the bands of growth the shell is covered 
with very delicate concentric strife. I  was indebted to the late Mr. Tenison W oods for 
the loan of his figured specimen.

hoc. Wollumbilla (The late Rev. W. B. Clarke) ; Palmer River (The late Rev.
J. E . T. Woods).

Mttilus iugens, Ten. Woods.
Mytilus ingens, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1882, vii., Pt. 3, p. 389.

Sp. Char. Shell oblong, oval or elliptical, tumid, or gibbous in the centre, so as 
to form an arched, broad, regularly sloping carina, depressed at the anterior side; 
thick, but not clumsy, at the posterior margin ; the whole very equally sulcate with lines 
of growth, the younger*ones deep-ridged and with a beautiful curve, the latter less 
distinct. Umbones terminal, small, corroded, curved. Ligamental fossa somewhat small, 
broad, terminal, shallow, with a long, narrow slit for the byssus. Pallial impression 
long and wedge-shaped. Length thirty centimetres, breadth nineteen, height seventeen, 
length of hinge depression nine. (Ten. Woods.)

Obs. This appears to be a very large species, and distinct from either of those 
described by the late Mr. C. M oore from the Wollumbilla blocks, although in form it 
approaches M. injlatus, Moore.

Loc. Bar coo District (The late Rev. J. E . T. Woods). * * * §

* See Stoliczka, Pal. Indica (Cret. Fauna), 1871, iii., fasc. 5-8, p. 373.
t  Geol. Mag., 1884, i., p. 341, t. 11, f. C a-b.
J Proc. Austr. Assoc. Adv. Sci. for 1888 [1889], i., p. 230.
§ Geol. Mag., 1890, vii. (3), p, 245.
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Genus—M O D IO L A , Lamarck, 1799.
(Prodrome—M4m. Soc. Hist. Nat. Paris, 1799, p. 87.)

M odiola tjnica, Moore.
Modiola unica, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 253, t. 13, f. 5.

Sp. Char. Shell small, smooth, obtuse, convex, thickest at the umbones; 
umbones subterminal; hinge-line straight ; anterior side produced and rounded; 
dorsal surface, with a few flattened concentric striae, which are decussated by very 
faint longitudinal lines. {Moore.)

Obs. This shell has much the appearance of a Lithodomus.
Loc. Wollumbilla {The late Rev. W. B . Clarke).

Order—XJNIONACEiE.
Pamily— UNIONID2E.

Genus— TTNIO, Rhillipsson, 1788.
(Dissert. His. Nat. Nov. Test. Genera, p. 26.)

Obs. Two specimens of TJnio were obtained from the sinking of the Government 
W ell at Winton. The specimens seem to be distinct from one another* and are both 
small forms. They were presented to the Geological Survey Museum by Mr. Julius 
von Berger.

Order—ARC ACE A.
Pamily— ARCIDJE.

Genus— A R C A , Linnaeus, 1758.
(Syst. Nat., Ed. x., i., p. 693.)

A bca pb^ longa, Moore, PI. 33, fig. 7.
Area prcelonga, Moore, Quart. Journ. Geol. Soc., 1870 , xxvi., p. 249, 1 .14, f. 7.

Sp. Char. Shell transverse, inequilateral; umbones rather close, anterior; 
hinge-line long, with numerous close-set teeth ; posterior side extended and slightly 
angulated, with a depressed keel crossing from the umbo to the posterior ventral margin. 
{Moore.)

Obs. Had it not been for the mention o f “  close-set teeth,”  I  should have 
considered the reference of this shell to Area very doubtful.

Loc. Wollumbilla {The late Rev. W. R. Clarke).

Genus— CTJCTJLL2EA> Lamarck, 1801.
(Syst. Anim. sans Verteb., p. 166.)

CucuLLiEA H endebsoni, sp. nov., PI. 26, figs. 2 and 3.
Sp. Char. Shell small, obliquely oblong, gibbous; cardinal margin straight; 

the area seems to have been wide, and on casts are visible the impressions of three 
lateral teeth, a little oblique to the margin. Umbones prominent, projecting, gibbous, 
slightly more anterior than median; anterior end moderately large, sharp-angled; 
posterior end rather larger than the anterior, obliquely truncated, with a well-marked 
diagonal ridge and posterior slope, with a simple and not emarginate margin; ventral 
margin nearly straight medianally. Surface with somewhat strong concentric lines, 
apparently crossed by radiating striae.
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Obs. This is a small and neat species, and quite different from any other 
member of this family yet described from Queensland rocks. It is named in honour of 
Mr. J. B. Henderson, Hydraulic Engineer to the Queensland Government, who has 
been kind enough to contribute several species for the illustration of this work.

Loc. North-east end of Gian mire Block, seventeen miles south-west of Tambo 
{M r. Goffage).

Family— N U  CTTLIDiE.

Genus— NU CU LA, Lamarck, 1799.
(Prodrome—Mem. Soc. Hist. Nat. Paris, 1799, p. 87.)

N ucula quadrata, Etheridge, PI. 26, figs. 8 and 9.
Nucula quadrata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 341,1 .19, f. 5, t. 20, f. 3.

Obs. This species, hitherto only known from the Desert Sandstone of Mary
borough, is described under the head “ Desert Sandstone,”  to which the reader is 
referred. It  has, however, been found in the Bolling Downs Formation, in the Aramac 
Town W ell, at the depth of two hundred and forty-four feet, by Mr. S. Sharwood, by 
whom it was presented to the Geological Survey.

e N ucula Cooperi, Moore, PI. 34, fig. 11.
Nucula Cooperi, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 254, t. 12, f. 8.

Sp. Char. Shell trigonal, very convex; umbones rather anterior, widely 
separated; anterior side angular, posterior side rather produced and attenuated ; ventral 
margin rounded. {Moore.)

Obs. This shell, for a Nucula, attains considerable size. It maybe distinguished 
from Nucula quadrata, Eth., and N  gigantea, Eth., apparently by its more deltoid form.

Loc. Wollumbilla {The late Rev. W. B . Clarke).

N ucula truncata, Moore, PI. 33, fig. 9.
Nucula truncata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 254, t. 12, f. 9.

Sp. Char. Shell triangular ; umbones anterior, compressed ; anterior side very 
truncated; dorsal margin rounded; hinge-line with about seven large teeth on the 
posterior side of the umbo, and with four or five on the anterior side. {Moore.)

Obs. According to Mr. Moore, N. truncata is readily distinguishable from 
N. Cooperi by its more compressed form and truncated margin.

The name must not be mistaken for a similar one used by Nilsson, for a shell 
which is now usually referred to Nucula pectinata, Sby. I  find, from South Australian 
examples forwarded to me by Prof. B. Tate, that there is a marked posterior slope and 
apparently a wide and long heart-shaped lunule.

Loc. Wollumbilla {The late Rev. W. B . Clarke).

N ucula australis, Moore, sp.
Leda australis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 251, t. 12, f. 7.

Sp. Char. Shell transversely ovate; umbones anterior, contiguous, compressed ; 
anterior side rounded, posterior side longest, attenuated; hinge-teeth small, numerous ; 
dorsal surface covered with numerous transverse striae. {Moore.)

Obs. Although described as a Leda by Mr. Moore, this shell has quite as much 
the appearance of Nucula, to which it is now referred. The description will apply to 
either genus, and, like many of Moore’ s species, the shell is too loosely diagnosed to be 
easily recognisable.

Loc. Wollumbilla {The late Rev. W. B . Clarke).
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N ucula, sp. ind.
Obs. Another species, apparently differing from any of the foregoing, has been 

obtained during the sinking of the Aramac Well. It is only known in the condition of 
an internal cast; but this is trigonal, with a semi-pointed posterior end, a straight 
posterior hinge, and numerous small teeth. The muscular impressions are strongly 
marked, the anterior being situated low down, whilst a single row of dot-like scars 
(retractor impressions?) are ranged from the ijjpbonal cavity to the posterior adductor. 
The margins are apparently plain.

A very similar shell to this is Nucula planimarginata, Meek,* from the Fox 
Hills Group, of the Missouri Cretaceous.

In form this species is not unlike N . pectinata, Sby., of the European Gault, but 
we know nothing of the ornament as a further means of comparison.

Loc. Aramac W ell, at two hundred and forty-four feet deep (S'. Shanvood).

Family— TEIG ONIAD2E.

Genus— T R IG O N IA , Bruguibre, 1789.
(Encycl. Method., i., PI. 14.)

Trigonia lineata, Moore.
Myophoria, sp.9 McCoy (fide Moore), Trans. It. Soc. Viet., 1865, vi., p. 44.
Trigonia lineata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 255, t. 13, f. 12.

,, ,, Lycett, Mon. Brit. Foss. Trigonise, 1879, No. 5, p. 224.
Sp. Ghar. Shell thick, equivalve, inequilateral, gibbous, as broad as lo n g ; 

umbones convex, recurved towards the anterior margin; anterior side and ventral 
margin rounded; posterior angle somewhat rounded; marginal carinae absent; shell 
gradually sloping to the fron t; surface with close-set regular transverse concentric 
striae, about twenty in number, which on the anterior margin possess depressed 
tubercules. {Moore.)

Obs. Mr. Moore was the first to point out that McCoy’ s Myophoria was in 
reality a Trigonia, and he, in accordance with this view, proposed for it the above name, 
comparing it with the European Portlandian species, Trigonia gibbosa. It  was from the 
supposed presence of this Myophoria that McCoy suggested the occurrence of the Ehaetic 
Formation in Australia, but it “  does not possess the oblique keel and the acute 
posterior side”  of that genus.

It is more than likely that the late Dr. Lycett was correct when he compared 
T. lineata with the Indian Cretaceous species T. orientalis, Forbes,t and T. suborbicularis, 
Forbes,J rather than to an Oolitic species, as suggested by-Moore. In  fact, Lycett 
believed T. lineata to have a strongly Cretaceous aspect.

Loc. Wollumbilla ( The late Rev. W. B . Clarice).

Trigonia mesehbria, Ten. Woods.
Trigonia mesembria, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 2, p. 237, t. 12, f. 1-3.

Sp. Char. Shell ovately oblong, tumid, very convex; umbones somewhat anterior, 
not recurved; superior border moderately convex, rather elongate; posterior border 
curved, slightly truncate at the siphonal margin; anterior border tumidly produced and 
rounded; • posterior groove wide, conspicuous, shallow, widening rapidly from the 
umbones to the margin; cost® irregular, not prominent, some smaller ones occasionally 
intercalated, all passing horizontally across the valve, slightly undulatiug anteriorly,

* Report U.S. Geol. Survey Ter., 1876, ix. (Invert. Cret. Tert. Foss. Up. Missouri), t. 15, f. 8a-i».
+ Trans. Geol. Soc., 2nd Ser., vii., p. 150, t. 18, f. 11.
t  Ibid., p. 150, t. 18, f. 10.
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disappearing on the posterior groove ; siphonal ridge smooth, with three narrow rounded 
ridges, three rather wide shallow grooves between, which become faint as they widen 
towards the margin; escutcheon long, ovate, with a flat groove on each side, striae on 
the lower part, the rest smooth, margins raised; hinge teeth thick, large, prominent, 
with two grooves on the upper edge, and about thirteen close, neat, parallel lateral 
grooves ; shell thick. (Ten. Woods.)

Obs. Although this shell was described from a New South Wales locality, the 
latter is so near the Queensland border that it is thought advisable to include it here.

T. mesembria, Mr. W oods states, is one of the group Glabra, or smooth Trigonia, 
and approaches nearest in its form to T. dunseonibsnsis, Lycett, from the British Upper 
Greensand. It is said to be quite distinct from the other Australian species T. Moorei, 
Lycett, T. lineata, Moore, and T. nasuta, Eth., although in outline nearest to the latter.

Loc. Mount Stewart Run, Grey Ranges, New South Wales, near the South 
Australian and Queensland borders ( The late Rev. J. E . T. Woods— Colin. W oods).

Teigokia, sp. ind. (b), PI. 21, fig 21.
Obs. A  small and fragmentary but well-defined valve apparently of a Trigonia is 

represented in PI. 21, fig. 21. The interior is exposed, but unfortunately the umbo and 
cardinal margin have disappeared. It possessed a ventricose appearance, a much 
attenuated posterior end, a strongly marked diagonal ridge, and a large posterior slope 
for the size of the valve. The latter appears to have borne three, or perhaps more, well- 
defined ridges. The interior is highly nacreous, and when this layer is removed the 
external impression of the shell is visible with strong concentric ridges.

This form has a strong resemblance to a small and peculiar species, T. semiornata, 
figured by A. D ’Orbigny from the Cretaceous rocks of South America.*

Loc. Blackall Road, nine miles from Tambo, accompanied by Belemnites, in a 
shelly limestone (R . L. Jack).

Family— ASTARTIDJE.
Genus—A STA R T E , J. Sowerby, 1816.

(Min. Con., ii., p. 85.)
A starte wolltjmbilljensis, Moore, PI. 27, fig. 16.

Astarte wollumbilljensis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 250, 1 .12, f. 12.
Sp. Char. Shell small, thick, ovately orbicular, gibbous ; umbones large, mesial; 

posterior side rather extended, anterior slightly oblique ; ventral margin rounded ; 
shell covered with numerous regular concentric rugae, with deepish interspaces, and with 
three or four interrupted folds of growth. {Moore.)

Obs. The generic relations o f this species are still quite an open question. 
Moore’s description and figure do not throw any light upon them.

Loc. Wollumbilla ( The late Rev. W. B . Clarice).

Order—LUCINACEA.
Family— LUCINIDJE.

Genus— C O R B IC E LLA , Lycett, 1857.
(Handb. Cotteswold Hills, p. 128.)

CORBICELLA ? MARANOANA, sp. nOV.
PI. 27, figs. 4 and 5 ; ? PL 28, figs. 2 and 3.

Sp. Char. Shell elongately oval, rather pod-shaped, with a slight obliquity to 
the posterior, almost equilateral; valves gently convex,' not inflated nor gibbous ; dorsal

* Dumont D ’Urville’s Voy. au Pole Sud Geolo^ie, Atlas, 1847, t. 7, f. 31.
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margin long, nearly straight; ventral margin rounded at either end, almost straight 
along the centre. Anterior end nearly equal to the posterior, the roundly truncate 
margin obliquely curved upwards, giving to the shell the described obliquity, the 
posterior only differentiated by its greater length. TJmbones nearly central. Dorsal or 
hinge margin thickened with an anterior cardinal tooth, large, solid, and somewhat 
triangular, posterior cardinal tooth but little developed. Concentric lines of growth 
very regularly follow the outline, turning sharply towards the umbones on the anterior 
slopes, and curving rather obliquely up on the posterior end, but the shell is in reality 
nearly smooth.

Obs. This shell has given more trouble in its determination than any other in 
the whole Collection, and is referred to the present genus with great doubt; it is probably 
the type of an undescribed genus. In PI. 27, fig. 4, the anterior end has been broken 
away, and on that account much of the anterior obliquity is lost, but this is apparent in 
PI. 28, fig. 2, which, I  believe, is only the internal cast of Corbicella maranoana. This 
peculiar obliquity towards the posterior recalls the genus Gercomya to some extent, but 
there is an entire absence of the strong diagonal ridge and posterior slope of that genus. 
The upturning of the posterior dorsal margin arises from a peculiarity of the cast, and 
is perhaps structural, being probably the edge of the interior of the valves below the 
thickened hinge plate. It may, perhaps, be doubted if PI. 28, f. 2 and 3, are the 
internal cast o f PI. 27, fig. 4, but there is a depression beneath the beaks in an example 
of the former answering to that visible in PI. 27, fig. 5, and, as already explained, the 
anterior end of PI. 27, fig. 4, is a good deal broken away. This species exists in Prof. 
Tate’s Collection from South Australia, and is termed by him Roromya, but it does not 
coincide with the original type of that genus. Prof. Tate’s specimens and others from 
the cabinet of Mr. G. Sweet will eventually be figured.

After considerable hesitation I  provisionally refer this peculiar shell to 
Lycett’ s genus Corbicella, from the fact that the structure of the hinge seems to agree 
better with that of the latter than with any other genus. The shell may readily be 
known by its ovoid, lengthened, smooth form. In these particulars, more especially 
the two last, it has considerable resemblance to some Oolitic species of Corbicella, but in 
the case of a shell like the present, in which the hinge is only partially preserved, it is 
necessary to speak with caution.

Loc. Maranoa River, half a mile above Mitchell Railway Station, in a core of 
limestone (R . L. Jack ; O. Sweet— Colin. Sweet, Melbourne).

Genus— TJNICARDITJM, D'Orbigny, 1850.

(Prod. Pal. Strat., i., p. 218.)

TTnicabdittm M e e k i , sp. nov.

PI. 27, figs. 2 and 3 ; ? PI. 26, figs. 13-15.

Sp. Char. Shell gibbous, ovate-trigonal; cardinal margin angular; umbones 
obtuse, a little elevated, with the beaks close and approximate. Anterior side rounded, 
somewhat produced; posterior end produced, becoming rather pointed at the posterior 
ventral angle; posterior slope flattened; ventral margin forming a broad semi-oval 
curve. Anterior muscular scar narrow-ovate, pointed above, with its posterior margin 
elevated and ridge-like. Pallial line indistinct; surface marked with fine lines of 
growth, which appear to widen out into flatter ridges on the body of the shell.
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Obs. It  was not until I  had examined Prof. Tate’ s Collection of South Australian 
Cretaceous fossils that I  was able to make out the generic relations of this species, 
through a knowledge of the internal hinge characters, having previously referred the 
type (PI. 27, figs. 2 and 3) to the genus Mactra.

In the left valve o f TJ. M eeki the conical cardinal tooth is well marked and 
prominent, with a deep socket on its posterior side for the reception of the tooth of the 
right valve.

TJnicardium cardioideum, Phillips,* has similar wide concentric lines of growth to 
the present species.

In a future publication the hinge structure of this species will be figured.
Loc. Walsh River ( H on. A. C. Gregory).

Order—Y EN ER ACE A.
Family— VEN ERID iE .

Genus— C Y T H E R E A , Lamarck, 1806.
(Ann. Mus. Hist. Nat. Paris, vii., p. 132.)

Cytherea W ood ward lana, Hit dies ton, PI. 27, figs. 12-14.
Cytherea Woodicardiana, Hudleston, Geol. Mag., 1884, i., p, 340, t. 11, f. 8a-c.

Sp. Char. Shell oval, compressed, veneriform, longer than broad. Hinge-line 
inclined on both sides; dentition unknown ; umbones small, quite approximate; lunule 
almost imperceptible, nearly flat; ligament small, but prominent. Ventral margin 
regularly rounded. Anterior end small, the margin gracefully rounded; posterior end 
rather more produced than the anterior. Pallial sinus large, and much sinuated for so 
small a shell, the first turn from the anterior towards the posterior end, forming a very 
sharp angle. Surface with about five broad, concentric, flat undulations, between which 
are very fine close striae, having a similar direction, and the whole crossed by fine 
radiating striae.

Obs. I  cannot agree with Mr. W . H . Hudleston in saying that the radiating 
striae are irregular. On the examples examined these lines were quite normal. This 
character and the compressed nature of the valves are excellent features for the 
determination of the species. On removal of the outer shelly layer, the radiating striae, 
it is true, quite disappear.

The inflection of the hinge calls to mind the structure of the genera Cyprimeria 
and Caryatis, rather than that of a true Cytherea, especially such species as Cyprimeria 
gaultina, Loriol.f

Cytherea ? H tjdlestoni, sp. nov., PI. 28, fig. 12.
Sp. Char. Shell ovately trigonal, rather acuminate towards the umbones, tumid; 

body of the shell convex, which is more or less maintained to the ventral margin, not 
thinning away rapidly to the latter ; hinge margin much arched; ventral margin 
rounded ; posterior margin slightly angulated; posterior slope broad and rounded; 
surface with regular, concentric, sub-imbricating laminae.

Obs. A  very obscure shell, not easily defined, but important as forming con
siderable rock masses, associated with Actceon depressus, Moore P, Cucullcea Henderson1 
(mihi), Dentalium, and other shells.

The nature of the hinge is unknown, and the shell does not possess any very 
distinctive characters beyond its shape. It is an undoubted specific addition to the

* 111. Geol. York., 3rd Edit., Part i., 1875, 1. 14, f. 12. 
t  Mem. Soc. Pal. Suisse, x., p. 35, t. 7, f. 1-5.
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Australian Mesozoic list, and I  have much pleasure in associating with it the name of 
Mr. Hudleston, whose labours amongst the Secondary Mollusca are much appreciated. 
It is provisionally placed in Cytherea at the suggestion of Mr. J. Brazier.

Loc. North-east end of Gian mire Block, seventeen miles south-west of Tambo 
(Air. Goffage).

Cytherea (C tprtna ?) M ooret, sp. iwv., PI. 34, figs. 12 and 13,
Cyprina? sp., Hudleston, Geol. Mag., 1884, i., i>. 341, t. 11, f. 7a and b.

Sp. Char. Shell ovate, width and length nearly equal, hinge-line or cardinal 
margin sloping sharply on both sides; ventral margin regularly rounded, anterior end 
short; posterior end obtusely pointed. Lunule probably long and moderately deep. 
Umbones but little incurved; umbonal region obtuse, the test much thickened thereabouts; 
flanks compressed towards the ventral margin. Sculpture of surface unknown.

Ohs. I  am unacquainted with the nature of the hinge, thus leaving the question 
of its generic position, whether Cytherea or Cyprina, an open one. An examination 
of Mr. Hudleston’s type showed that the “ concentric hands at intervals”  are simply 
eroded layers of shelly matter, the surface, in all probability, having been comparatively 
smooth. Both the original description and figure are therefore in this respect misleading. 
The preservation of the type certainly does not permit of it being said— “  lunule wide 
and deep, ligameutary excavation wide and short,”  for these portions of the specimen 
are notin acondition favourable for description. Thelunule was -long, hut not particularly 
deep.

A  specimen (PI. 26, figs. 11 and 12) has been presented to the Queensland 
Geological Survey Collection by Mr. Howland Morrisby, which appears to correspond 
closely with Mr. Hudleston’ s species, hut it presents a slightly different aspect on 
account of the preservation of the umbo, which gives the specimen a rather higher and 
less robust appearance.

Loc. Evora Station, twenty-five miles north-east of Blackall {It. M orrisby); 
Peak District, South Australia { 3 .  T. L. ."Brown—Nat. Hist. Museum, London)— Lake 
Eyre Beds.

Eamily— C YPRIN U LE.

Genus— C T B R IN A , LamarcTc, 1818.*
(Hist. Anim. sans Verteb., v.)

Ctpeiha CiARKEr, Moore, sp.

PI. 27, fig. 9 ; ? PI. 26, figs. 18 and 19; ? PI. 27, figs. 10 and 11.
Cytherea Clarkci, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 250, t. 13, f. 1.
Cyprina expansa, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 338, t. 19, f. 1.

Sp. Char. Shell large, thick, rather compressed, transversely ovate, inequilateral, 
moderately convex; umbones flattened, incurved over a large and rounded lunule; 
anterior and posterior ends and dorsal margin rounded; surface of the shell with broad 
irregular transverse bands o f growth. (.Moore.)

Ohs. Unfortunately Mr. Moore’s description of this important shell is most 
inadequate for its correct determination, and the figure is little better. As represented, 
it would convey to the eye the idea of a shell possessing a very concave anterior hinge, 
and a much arcuated and obliquely directed posterior hinge-line. Along the latter line, 
however, the specimen figured was clearly defective. During a comparatively recent

* Probably proposed in 1812, in the “  Cours de Zoologie.”
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conversation with Prof. It. Tate, he expressed the opinion that this species was identical 
with Cyprina expansa, Etheridge. It is, of course, extremely difficult to arrive at a definite 
conclusion when dealing with such imperfect material, and when also the types are not 
before u s ; but, allowing for discrepancies of outline, I  find myself quite in accord with 
so authoritative an opinion. In Cyprina expansa the umbones are quite anterior, and 
projecting forwards prominently; the curve of the anterior hinge from the umbones is 
short, and the posterior hinge-line more or less horizontal, giving to the shell, with 
its other features, a somewhat quadrangular aspect. On the other hand, in Cytherea 
ClarTcei the umbones are some way removed from the anterior end ; the curve of the 
anterior hinge is long and open ; whilst the posterior hinge rapidly descends in an 
oblique curve, although, as before stated, this portion of Moore’ s specimen was clearly 
defective. At any rate, this is the view the appearance of the figures would appear to 
justify.

More closely resembling Moore’s figure are those given on our Plate 27 (figs. 10 
and 11), although representing a smaller shell. The specimens are of medium size, 
rotund-ovate, longer than high, and with no great convexity of valves. The hinge was 
arcuate, especially on the posterior side, and the ventral margin well rounded ; umbones 
moderately convex and close together, incurved, and rather more anterior than posterior. 
The muscular impressions are well marked, especially the anterior, whilst the pallial 
line was deeply and widely sinuated. Portions of the shell are preserved showing that 
the surface bore fine regular, raised, concentric lines, here and there broken by a more 
marked interruption of growth, and on the anterior end crossed by a few oblique 
similar lines, but not on other portions of the test.

I f the two shells (PI. 27, figs. 10 and 11) are not Cytherea Clarkei, I  am at a loss 
as to their identity, and can only arrive at the conclusion that they are an unnamed 
species of Cytherea, so far peculiar to the Queensland beds. The less transversely 
elongated and arcuate outline will distinguish them from the species here called 
Macrocallista Taylori. Cytherea Clarkei evidently attains a considerable size. “  It is 
one of the largest of Australian bivalves,”  says Mr. Moore, “  and appears to have attained
a large size, even for a Cytherea..................... The largest example measures six and
a-quarter inches in breadth by four and a-quarter inches in depth.”

In addition to this species Mr. Moore alluded to a second, under the name of 
Cytherea gibbosa, with the following brief remarks:— “  A  second species, much more 
convex and gibbous, with umbones much thickened, is present, but the specimen is too 
imperfect for description. It is from Wollumbilla.”  This was not figured, and as it is 
impossible to recognise a species from such a description, the name had better be 
expunged from the list.

L og. 'Wollumbilla ( The late Bev. W . B . Clarke) \ Maranoa River (Ibicl.) ; 
Gregory River, north of Einnis Springs (Ibid .) ; Upper Elinders River (S on  A . C. 
Gregory) ; Walsh River, PI. 27, figs. 9 and 11 {Hon. A. C. Gregory) ; Minmi, near 
Roma {B . L. Jack). Also recorded by Prof. R. Tate,# from Cootanoonna, thirty or 
forty miles north-west of the Peake, Central Australia, and from the Peake.

Genus— CALLISTA, Boli, 1791.
(Test. Utr. Sicil.)

Section— MACROCALLISTA, Meek, 1876.
(Invert. Cret. and Tert. Foss. Up. Missouri Country, p. 179.)

Obs. It is more than probable that this section of Callista exists in the Queens
land Cretaceous. The excellent remarks of the late Mr. Meek in reference to the proper *

* Trans. R. Soc. S. Austr. for 1879-80 [1880], iii., p. 179.
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restriction of Poli’s genus, as typified by Venus chione, Linn., will prove to be of great 
assistance to all workers. Macrocallista was proposed by Meek to include forms 
resembling Venus gigantea, Gmelin. The shell is transversely elongate-oval, with a 
more or less smooth surface. The pallial sinus is deep, resembling that of Callista 
proper, but the details of the hinge differ to some extent.

M acrocallista plana, Moore, sp., PI. 27, figs. 6-8.
Mycicitesplanus, Moore, Quart. Jouru. Geol. Soc., 1870, xxvi., p. 254, t. 12, f. 10.

Sp. Char. Shell transversely elongated, somewhat compressed, length about one 
and three-quarters that of the height; anterior end rounded and narrowed ; posterior 
side .elongated and pointed; dorsal margin gently curved posterior^ to the umbones; 
ventral margin forming an open free curve ; umbones subcentral, nearer the anterior end ; 
muscular impressions round or oval, usually well marked; pallial sinus very deeply 
indented. Surface nearly smooth, with very fine concentric lines of growth, becoming 
broader towards the ventral margin; character of the hinge, lunule, and escutcheon not 
ascertained.

Obs. I  have been unable to satisfactorily refer this shell to any known genus o f 
Cretaceous Bivalves, from the obscure preservation of the hinge and teeth. An internal 
cast shows that it possessed both cardinal and lateral teeth, apparently after the type 
of the Ycneridae, but more than this cannot be said. In outward appearance the shells 
closely resemble those which Mr. Meek has proposed to separate as Macrocallista, but 
the umbones are rather too tumid, and hardly project far enough forward. The species 
is not allied to any of those referred to Callista by.Stoliczka from the Indian Cretaceous 
series. On the other hand, it has much the appearance of a shell called Myacites by 
Mr. It. Etheridge, F.R.S.,* from the Gordon Downs. The shell in question is not a 
M yacites; it has no characters in common with that genus, and of this Mr. Etheridge 
is himself now satisfied. In all probability it is the species under description, and as 
to the horizon stated— viz., Lower Oolite—the beds in which the fossil was found 
certainly form a portion of the “  Rolling Downs Formation.”  Reference may be made 
in passing to Myacites planus, Moore, from Wollumbilla, which presents a resemblance to 
our shell, but is perhaps shorter from side to side, the former being longer in proportion 
to its width. The Collection contains other imperfect and unnameable casts which 
may, perhaps, be referable to the present genus, but absolute certainty cannot be 
affirmed.

Judging from Moore’ s figure, Myacites planus does not appear to be congeneric 
with those on which Schlotheim established thq genus Myacites.

hoc. Walsh River {Mon. A . C. Gregory) ; Wollumbilla {The late Rev. TV. B. 
Clarke).

Family— CARDIIDJE.

Genus—L R V IC A R D IU M , Swainson, 1840.
(Malacology, p. 373.)

L-ZEVICARMUM B bazieri, sp. nov.t
Sp. Char. Shell large, ovate, convex and gibbous, almost equilateral; test 

thick; .dorsal margin short, curved; umbones nearly central, gibbous; anterior and 
posterior ends almost equal, but the latter a little more produced, their margins and 
that of the ventral round, and running into one another ; anterior slope rather flattened, *

* Quart. Journ. Geol. Soc., 1872, xxviii., p. 348. 
f  This shell vfrill be figured in a Supplement to the present Work.
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posterior hardly developed; general contour from the umhones to the ventral margin, 
convex and well rounded. Surface smooth, with the exception of very delicate, scarcely 
defined, concentric lines, more apparent towards the ventral margin, and there are the 
faintest indications of radiating lines, more marked on the anterior and posterior 
sides.

Obs. This large and well-marked shell was communicated by the late Rev.
J. E. T. Woods, and although the locality has been mislaid it is unquestionably a 
Queensland shell. It is in a shelly limestone associated with a large number of 
Nuculce.

The nearly central position of the beaks and oval outline give it a very equilateral 
appearance, added to which the practically smooth surface renders it a species not 
easily forgotten. The dental characters are unknown, but were probably powerful, 
judging from the thick and strongly made shell. The radiating ribs would hardly be 
worthy of notice were it not that, when the test is weathered these appear in its 
substance very distinctly, and when crossed by the fine concentric lines break up the 
shelly matter into small quadrangular spaces, as frequently seen in some of the 
Cardiidse.

The only species I  can at all compare with the present one is Cardimn 
imbrieatarium, Leymerie, as figured by Eichwald.* The shape is the same, and there is 
a resemblance in the absence of sculpture and radiating ribs, although the last-named 
species has three along the position of the posterior slope. In our species the 
concentric laminae are very fine and close together, but in Leymerie’s species they are 
broad and somewhat distant.

The exact locality has been mislaid, but Mr. W oods informed me that it was 
without doubt collected in Queensland.

It is named in honour of Mr. John Brazier, C.M.Z.S., Conchologist to the 
Australian Museum, to whom the W riter is indebted for cheerfully rendered assistance.

Loc. Queensland (The late Rev. J. JE. T. Woods— Colin. W oods).

Family— D O N ACIILE.

Genus— TANGR E D  I  A , Lycett, 1850.
(Ann. and Mag. Nat. Hist., vi., p. 407.)

Obs. Two Australian Mesozoic shells have been referred to this very well- 
marked genus, Tancredia plana, Moore, and Tancredia, sp. ind. (Etheridge). They are so 
retained in deference to the opinion of such well-known Authorities in Secondary Palaeon
tology, although neither shell corresponds in outward appearance with the type species of 
Tancredia, T. donaciforniis, Lycett, or with the next described form T. extensa, Lycett. 
The hinge characters o f the Australian shells are not known.

Tancbedia ? plana, Moore.
Tancredia plana, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 254, t. 13, f. 13.

Sp. Char. Shell thin, smooth, flattened, transversely ovate, rather inequivalve ; 
anterior side rounded; posterior margin oblique; surface of the shell covered by very 
fine transverse striations. (Moore.)

Loe. Blythesdale, fifteen miles from Wollumbilla (The late Rev. W . B . Clarice).

* Lethsea Rossica, ii., p. 682, t. 25, f. 11.
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Tanceedia ? sp. ind.
Tancrcdia, sp.? Etheridge, Quart. Joum. Geol. Soc., 1872, xxviii., p. 348, t. 25, f. 8.

Obs. Mr. R. Etheridge, F.R.S., compared this shell to Gorbicella bathonica, 
Morris and Lycett, an indication which appears to be strongly in favour of its reference 
to that genus rather than to Tancredia. So far as the mere outline is concerned, it may 
be compared in passing to Macrocallista plana, Moore, sp., and even Mr. Etheridge’s 
Myacites, sp.; in fact, the figure of the latter and the Tancredia are remarkably alike.

Loc. Gordon Downs ( The late H. Daintree).

Order—TELLINACEA.
Family—TELLIN ID iE .

Genus—PALJEOM2ERA, Stoliczka, 1870.
(Pal. Indica (Cret. Fauna), 1870, iii., fasc. 1-4, p. 116.)

Paleom^jra ? sp. ind., PI. 26, fig. 16.
Obs. A very interesting shell, probably referable either to this genus, or Tellina, 

has come to light through the sinking of the Muttaburra Well. Only one valve is 
extant, and both the extreme ends are destroyed. The valve could only have been 
moderately convex, the posterior slope but little developed. On the other hand, the 
umbo was acute and sharp, small and incurved, whilst fine concentric lines ornamented 
the surface. By prolonging the conceutric striae, the length, when perfect, would be 
about an inch and a-quarter.

The present shell to some extent resembles a Psammobia, although not of the 
typical form. It also reminds one of Tellina cequalis, Gabb.,# of the Californian 
Cretaceous Beds.

Loc. Bore at Muttaburra (J. B . Henderson).

Genus— G L T C IM K R IS  {K lein), Lamarck, 1799.
Glycimeris (Klein), Lamarck, Mem. Soc. Hist. Nat. Paris, 1799, p. 83 [non Lamarck, 1801, Syst. Anim.

sans Verteb, p. 126 =  Cyrtodaria, Daudin].
Panopcca, Menard de la Groye, Ann. Museum Hist. Nat. Paris, 1807, ix., p. 135.

Obs. Observations on this genus will be found under the head of “  Desert 
Sandstone,”  to which the reader is referred.

G lycimeris rtjgosa, Moore, sp., PI. 28, figs. 4 and 5, ? fig. 6.
Panopcca rugosa, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 253, t. 13, f. 7.
Myacites? australis, Hudleston, Geol. Mag., 1884, i., p. 340, t. 11, f. 9.

Sp. Char. Shell transversely ovate, anteriorly inflated, very convex or gibbous 
in the umbonal or visceral region. Dorsal margin straight (with a raised ridge for 
ligamentary attachment, Moore) ; ventral margin rounded at the ends, almost straight 
in the centre. Anterior end closed, somewhat produced, with a sub-truncate margin 
and an anterior slope rather angulated from the umbones forward; posterior end 
rounded, more or less gaping along the posterior dorsal margin. Umbones incurved, 
acute {M oore), depressed or flattened from above. Pallial sinus very deep and 
moderately w ide; anterior muscular impressions faint, posterior well marked. Surface 
with irregular, rough, concentric rugae, stronger on the anterior end, with an epidermal 
covering of anastomosing fibres. *

* Pal. California, 1869, ii., p. 182, t. 29,. f, 73,
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Ohs. G. rugosa is a very wide-spread and typical shell, as not only does, it occur 
at several localities in Queensland, but I  have it in Prof. Tate’s South Australian 
Collection. M oore’s figure is most unsatisfactory, and generally unlike the shell, but 
possessing specimens from the typical locality, and not having seen any-other shell so 
nearly corresponding with his species, I  believe the determination to be correct. The 
hinge structure has not been satisfactorily made out, while it seems to be a shorter and 
broader form than Moore’s My a Maccoyi, although the latter is not definitely known 
to me.

Glycimeris rugosa seems to be distinguished from G. sulcata, Etheridge, by its 
more robust habit and the less rugged condition of the concentric undulations. One 
of the most striking features of G. rugosa is its anterior inflation, but I  think the 
anterior margins are closed, in which case the species departs somewhat from the generic 
diagnosis of Glycimeris, Klein (Panopcea, Menard). The concentric undulations on the 
umbones are particularly regular and close.

Prof. T. W . E. David has collected an internal cast at Maryborough,* which 
appears to be too large a shell for G. sulcata, Etheridge, and may indicate the presence 
of the present species at that locality.

A  striking resemblance exists between this species and Mr. Hudleston’s 
M yacites? australis, which, it is almost needless to say, has no relation to typical 
species of that genus. There are the same prominent umbones, square anterior end, 
and rather attenuated posterior end, and when seen in a side view the likeness is very 
marked. It must be admitted, however, that G. rugosa has a more generally solid 
appearance, and is a broader shell across the valves. Although Myacites ? australis 
cannot be described as a compressed form, still its girth is less in proportion to size 
than in the present species. Notwithstanding these differences, I  do not think that the 
one can be regarded as more than a compressed variety of the other.

Mr. Hudleston drew attention to the general resemblance of his species to the 
shells figured by Mr. Etheridge as Panopcea sulcata, but, although generically allied, 
there is no specific relation.

Loc. and Horizon. Bungeworgorai Creek, near Mount Abundance (The late 
Bev. W. B . Clarice') ; Maranoa River, half a mile above Mitchell Railway Station, PI. 28, 
figs. 4 and 5 (12. L. Jack) ; Maranoa River and Wollumbilla (G . Sioeet— Colin. Sweet, 
Melbourne).

M yacites? australis was obtained in the Peak District, South Australia, 
and forty-five miles south-west of Cootanoonna Station, Lake Eyre (H . Y. L. Brown— 
Nat. His. Mus., London).

? Occurs also in the Maryborough Beds (Desert Sandstone) (T. W. B. David— 
Colin. David, Sydney).

G ltoimeeis abamacensis, sp. nov., PI. 28, figs. 7 and 8.

Sp. Char. Shell small, transversely elongated and a little oblique, gaping at both 
ends, somewhat compressed. Anterior end small, the margin rounded; posterior end 
slightly attenuated, the margin apparently rounded, and to some extent truncate; 
ventral margin sharp and nearly straight. Umbones much incurved, obtusely flattened 
from above; posterior slopes small, flattened ; diagonal ridges acute, especially towards 
the umbones. Anterior slopes very short and wider than the posterior; shell probably 
thin. Surface with coarse, large, and almost rugged concentric undulations, fourteen to *

* Maryborough Beds—Desert Sandstone.
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fifteen in number, smaller and more numerous on the umbones, gradually widening out 
on the body of the shell, and very widely separated on the posterior ends ; between the 
undulations are delicate striae.

Obs. The coarseness of the concentric undulations brings this shell in close 
relationship with Gly timer is sulcata, Eth., but it is much longer in proportion to its 
height than that species, with a longer anterior end, and a straighter hinge.

Loc. Aramac (B . L. Jack).

G lycimeris ? M accoyi, Moore, sp.
Mya Maccoyi, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 253, t. 13, f. 8.

Sp. Char. Shell ovately oblong, moderately large, tumid, inequivalve ; umbones 
anterior, incurved, close ; anterior margin truncated, angular ; posterior end attenuated, 
rounded, widely gaping; ventral margin slightly rounded ; surface of the shell with wide 
irregular lines of growth, the outer surface of the test, where best preserved, showing 
it to be very wrinkled. It is three and a-quarter inches broad by two and a-quarterin 
height. (Moore.)

Loc. Between the Amby and Maranoa Rivers ( The late Bev. TV. B . Clarke) .

Family— A N  ATIN ID iE.

Genus— G O N IO M YA, L . Agassiz, 1842.
(Etudes critiques Moll. Foss. 2e Livr., p. 1.)

G oniomya depressa, Moore, Pl. 28, fig. 9.
Goniomya depressa, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 251, t. 13, f. 6.

Sp. Char. Shell ovately elongated, thin, flattened; umbones close, depressed, 
mesial; anterior end rounded; the middle of the valves with a depression or fold from 
the umbo, which widens to the ventral margin, surface with broad curved rounded 
costae. (Moore.)

Obs. The posterior end of this figure, copied from Mr. Moore’s illustration 
(PI. 28, fig. 9) is wanting.

The genus Goniomya made its first appearance in the Lias, but did not survive 
the Cretaceous Period.

Loc. Wollumbilla (The late Bev. W. B . Clarke).

Genus— MO M O M Y A , Agassiz, 1842.
t

(Etudes critiques Moll. Foss., 3e Livr. p. 154.)

H omomya, sp. ind.
Homomya, sp., Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 347, t. 25, f. 5.

Obs. Two specimens of this genus, in a micaceous sandy or arenaceo-calcareous 
limestone, were examined by Mr. R. Etheridge, F.R.S., who remarked— “ The absence 
of radiating costae, and the somewhat wrinkled surface of the shell, as well as the position 
of the umbo and the gently curved hinge-line, favour the view that the two casts belong 
to the genus Homomya.' '

Loc. Gordon Downs (Thelate B. Daintree).
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Genus— CO R IM YA , L. Agassiz, 1842.
t

(Etudes critiques Moll. Foss., 3e Livr., p. 262.)

Corimya "Wilsoni, Moore, sp., PI. 28, figs. 10 and 11.
Thracia TVilsoni, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 254, 1.14, f. 8.

Sp. Char. Shell transversely ovate, thin, compressed, especially towards the 
posterior ventral margin, slightly inequivalve. Hinge-line slightly concave anteriorly, 
and the same, or horizontal, on the posterior; ventral margin rounded; internally the 
upper of the posterior ribs is placed close under the hinge-line, and almost parallel to 
it, but the lower bounds the posterior slope, and is oblique. Anterior side shorter 
than the posterior; the latter is somewhat produced, and sub-truncate; posterior slope 
slight; diagonal ridge rounded and inconspicuous. Umbones nearly median, but nearer 
the anterior end. Surface with concentric growth-laminae and striae, all becoming 
stronger on the posterior end.

Obs. The shell represented in PI. 28, fig. 10, is Mr. Moore’ s type, and this 
figure, o f the natural size, may be taken as a sample of the unreliable nature of his 
illustrations of the Queensland fossils generally. It is preserved in the Museum of 
the Literary and Philosophical Society of Bath, and I  am- indebted for the loan of it to 
the kindness of the Committee of that Institution through the Rev. H. H. Winwood, 
M .A.

This fossil has the shell preserved, but in fig. 11 o f the same plate is what I  
believe to be the internal cast o f another species. The two grooves under the posterior 
hinge naturally represent shelly ribs on the interior of the valve, and correspond to 
the structure of Agassiz’ s Corimya, especially as there is no trace of hinge teeth, or 
other features, which would invalidate the reference, such, for instance, as the 
cartilage pit of Anaiina. It is probably Mr. Hudleston’s Thracia primula,* from South 
Australia.

Mr. Moore mentions the existence of an external ligament, and describes the 
valves as unequal} through the presence of “  a slight sinus towards the centre of the 
ventral margin, with a corresponding elevation on the opposite valve.”  The possession 
of a ligameut by this species would support Stoliczka’ s view that Corimya was furnished 
with such a mechanism. The inequality of the valves I  have not seen.

Loc. and Horizon. Amby River and Bungeworgorai Creek {The late Rev. W. B , 
Clarke) ; Mimni, near Roma (R . L. Jack).

Family— M ACTRIDiE.

Genus— M AO TRA {Linn.), Lamarck, 1799.
(M&n. Soc. Hist. Nat. Paris, 1799, p. 85.)

*

Mactra triqonalib, Moore, PI. 27, fig. 17.
Mactra trigonalis, Moore, Quart. Journ. Geol. Soc., 1872, xxvi., p. 252, t. 14, f. 6.

Sp. Char. Shell small, thin, trigonal; umbones rather anterior; anterior end 
rounded and rather angular; front mai’gin rounded; the surface is marked by faint 
transverse lines. {Moore.)

Loc. Nive River Downs {The late Rev. W. B . Clarke).

2 a
* Geol. Mag., 1890, vii. (3), p. 245, t. 9, f. 7.
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Order—PHOLADACEA.
Family— GASTROCELENIDiE.

Genus—  GASTR0 CH2ENA, Spongier, 1788.
Gastrochwna, Spengler (Lamarck partim), Sami. Kongl. Danks. Vid. Selsk. Skr., ii., p. 174.
Chcena, Pbillipsson in Retzius, Dissertatio Hist. Nat., 1788, p. 19.

Gasteochjena austkalis, sp. nov., PI. 31, figs. 6-8.
Sp. Char. Yalves unknown. Tube tapering but little in the fragment preserved, 

section nearly round. Surface covered with very fine anastomosing lines, which are 
the broken off, or rubbed down edges of a series of shelly frills, forming by their 
anastomosis transversely elongated spaces.

Ohs. This object for a long time defied determination, but I  believe the shell 
structure of the living Gastrochcena grandis, Desh., will explain its nature.

In the tube of the recent species the structure of the outer layer is vesicular, 
arising from the mechanical union of frilled surfaces with particles of sand. I f  this 
vesicular structure be broken, or worn-down, a series of anastomosing frills or ridges 
are formed, enclosing vesicles or chambers, usually transversely elongated. Supposing 
these to be still further denuded, the resulting structure would be a series of 
anastomosing lines on the fossil, instead of frills. Such is, I believe, the origin o f 
those seen on the specimen now under description.

A  species has been described from the Cretaceous rocks of India, but it is 
quite different from the above.

hoc. Maranoa liiver, half a mile above Mitchell Fiver Station (R . L . Jack).

P E L E C Y P O M  IN CERT JE SEDIS.
Obs. Under this heading are placed a few-bivalves which it has been found 

impossible to relegate to their proper genera. They are figured, or refigured, as the 
case may be, in the hope that attention may be called to them, and additional 
examples obtained for further elucidation.

Pl . 21, F ig . 15.— A somewhat rectangular valve, with the umbo quite at the 
anterior end, a nearly straight cardinal margin, and but little convex surface, which is 
marked with a few concentric laminae. The posterior margin appears to be slightly 
emarginate. Under it is another individual, which may be the opposite valve of the 
same species, bearing six rib-like costae, and shorter intermediate ones.

Loc. Aramac (R . L. Jack).
Pl . 21, F ig . 16.— A nearly flat meleagriniform valve without any anterior ears, 

an inconspicuous umbo, short cardinal margin, slightly emarginate posterior margin, 
and indistinct concentric lines. This bears a striking resemblance to left valves of 
Whitfield’ s genus Meleagrinella* and which it may even represent, but I have not seen 
any corresponding right valves possessing the peculiarities of that genus. It is like 
M. abrupta, Conrad, sp.f, and to some extent M. curta, Hall, sp.J Some resemblance is 
also borne by ou» shell to the Indian Cretaceous species Pseudomonotis inops, Stoliczka.

Loc. Aramac ( R . L. Jack).
Pl. 2 L, F ig . 14.— A bivalve of a somewhat similar type to the above, but too 

indistinct and imperfect to have much stress laid upon it. The umbo is much more 
median, and the ornament is concentric.

Loc. Coreena Woolshed (R. L . Jack).

* Mon. U. S. Geol. Survey (Powell’s), 1885, ix., p. 71.
f  Whitfield, loc. cit., t. 14, f. 11.
I  U. S. Geol. Survey Rocky Mt. Region (Powell’s), Whitfield’s Pal. Black Hills of Dakota, p. 354, 

t. 3, f. 20.
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P l. 24, F ig . 1.— In this figure is represented a much compressed right valve of 
a Maccoyella-like bivalve. There are no traces of radiating costae, but in their place 
strong concentric lines and laminae. The dorsal margin was clearly straight, the 
anterior end much cut out and projecting ventrally, the ventral margin very regularly 
rounded, and the beak small and depressed. The shell structure is that of Maccoyella.

Loc. Flinders River, three miles above Richmond Downs Station (R . L. Jack).
Pl . 26, F ig . 13-15.*— It has been found impossible so far to identify the genus 

of this shell, notwithstanding that it has been very carefully considered both by 
Prof. R. Tate, Mr. J. Brazier, and myself, owing to our want of knowledge of the 
pallial line and the hingc-structure of the right valve. The shell is obliquely 
trigonal, tumid in the umbonal region, the posterior end small and rather acumi
nate. The hinge or cardinal margin is strongly angulated, descending rapidly on 
the posterior side, but less so on the anterior. The ventral and anterior margins 
are rounded; body of the shell gibbous, and somewhat inflated, with well incurved 
umbones. The shell possesses an inconspicuous and not well defined lunule, and there 
is no defined siphonal ridge. The ligament was external. The dental characters, so 
far as known, in the left valve are very marked, consisting of a large projecting 
somewhat triangular cardinal tooth with a deep socket immediately on its posterior 
side, and an elongated lateral tooth. It may be a Unicardiitm. The only shell 
described by Moore which could have any relation to this species is his Astarte 
wollumbillcensis, but the figure being only a partial one is quite useless for comparison.

Loc. Upper Flinders River (H on. A. Q. Gregory).
Pl . 26, F igs. 11 and 12.— A cytheriform shell, the valves united and much 

decorticated, several layers having flaked off. The hinge is not visible, but there 
appears to have been a lunule and an escutcheon. The outline of the valves would 
indicate a genus near Cytherea or one of its allies. There is some resemblance to Cytherea 
(?) Hudlestoni (Pl. 28, fig. 12).

Loc. Evora Station, twenty-five miles north-east of Blackall (R . Morrisby).

Class— G a s t e r o p o d a .

Order—SOLENOCHONCHjE.
Family— D EN TALIID J2.

Genus— D B N TALITIM , Linnaeus, 1740.
(Syst. Nat., Ed. 2, p. 64.)

D entalium wollumbilljensis, sp. nov.
Dentalium Uneatum, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., 2, p. 256 (non. Gueranger).

Sp. Char. Shell tubular, rather thin, tapering and slightly curved. (Moore.)
Obs. Three specimens were observed by Mr. Moore in his Queensland series of 

fossils. According to Stoliczka,+ the name L>. lineatum was preoccupied at the time Mr. 
Moore wrote by Gueranger, whose species appears to be a good one. 1 have, therefore, 
altered the name of the Australian shell as above.

Prof. R. Tate refers | Moore’s species to Dentalium arcotinum, Forbes, but I have 
not observed the same amount of curvature in the Australian shell as exists in the Indian. 
Our species is also shining and smooth.

Loc. Wollumbilla (The late Rev. W. B. Clarke) ; Glanmire Block, seventeen 
miles south-west of Tambo (M r. Goff age).

* See also p. 39 (Unicardiwm Meeki).
t  Pal. Indica (Cret. Fauna), 1868, ii., Pts. 7-10, p. 443.
X Proc. Austr. Assoc. Adv. Sci. for 1888 [1889], i., p. 230.
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Order—TECHTIBRANCHIATA.
Family— TORN ATELLIDiE.

Genus— CINUL1A, Gray, 1840.
(Synop. Brit. Mus., 1840.)*

Cinulia H ochstetteri, Moore, sp.
Actceon Hochstetteri, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 256, t. 10, f. 19.

Sp. Char. Shell rather small, ovate ; whorls five; spire rather elevated, acute; 
whorls covered by close, distinct, encircling transverse striae, about thirty in number on 
the body-whorl, which is rather convex ; aperture not exposed. {Moore.)

Ohs. In general appearance this shell is not unlike Actceon pullus, Lycett, but 
the striae with which it is ornamented are much more numerous. It was named by Mr. 
Moore in honour of Dr. F. von. Hochstetter, Author of the Geological Narrative of the 
Yoyage of the Austrian Frigate “ Novarra.”

I  am indebted to Prof. F. Tate for suggesting the reference of this species to 
Cinulia rather than Actceon, on account of the thickened outer lip and strong columella 
fold.

Loc. Wollumbilla ( The late Rev. W. B. Clarke).

Genus—ACTCEON, B e Montfort, 1810.
(Conch. Systematique, ii., p. 315.)

A ctio n  bepressus, Moore, PI. 29, fig. 9.
Actceon depressus, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 256, t. 10, f. 20.

Sp. Char. Shell small, conical; spire with five volutions, rather depressed; 
body-whorl with about fifteen rather distinct striae ; aperture ovate. {Moore.)

Although this shell is not in good condition, it is clearly separable from Actceon 
\Cinulia\ Hochstetteri by its more depressed figure, and by the difference in the 
external striae. {Moore.)

Mr. Hudleston’s figure of Actceon or Avellana, sp.,f  from South Australia, is 
probably a better representation of the present species than either Moore’s illustration 
or that given here.

Loc. Wollumbilla {The late Rev. W. B. C larke); North-east end of Glanmire 
Block, seventeen miles south-west of Tambo {M r. Goffage).

Order—SCUTIBRANCHIATA.
Family— PLETJROTOMARI ID JL.

Genus— R L E U R O  TO M A R IA , Befrance, 1824.
(Tableau Corps Organ. Foss., p. 114.)

Pleurotomaria ? Cliftoni, Etheridge, PI. 29, fig. 10.
Pleurotomaria Cliftoni, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 347, t. 25, f. 4.

Sp. Char. Shell trochiform, spire elevated, apex acute, whorls four to five, 
rapidly increasing, body-whorl large ; aperture large and nearly round, base convex; 
columella thick, umbilicus apparently wanting or very small. {Etheridge.)

* Fide Agassiz, Nomen. Zool. (Gen. Moll.), p. 19. 
f  Geol. Mag., 1890, vii. (3), p. 243, t. 9, f. 4.
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Obs. The body-whorl is more than double the dimensions of the preceding of 
fourth whorl, and proportionally much more globose, and crossed diagonally by delicate 
lines of growth at an angle of 45°. The rather broad sinus occupies the upper 
half of the body-whorl. I  find great difficulty in referring this shell specifically to any 
known British form. It, however, resembles Turbo (Pleurotomaria) Dunkeri, Q-oldf., 
from the Middle Lias. (Etheridge.")

The resemblance of this species to a typical Pleurotomaria is not a marked one ; 
in fact, it is very much more like those Palaeozoic shells called Murchisonia, with 
rounded whorls. Nor does the word “ trochiform” strictly describe its shape; it might 
be better described as conically or elongately turbinate.

Loc. Gordon Downs, near Roma (The late R. Daintree).

. Family— TROCH ID iE.

Genus— .DELPJBJINJJLA, LamarcTc, 1804.
(Ann. Mus. Hist. Nat. Paris, iv., p. 108.)

D elfhinula P reflecta, Moore, PI. 29, fig. 12.
Dclphinula rejlecta, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 256, t. 10, f. 21.

Sp. Char. Shell rather small, turbinated; whorls 3-4 ; spire slightly elevated ; 
volutions separated by an encircling sinus; body-whorl much increased ; aperture 
circular, with a thick reflected lip. (Moore.)

Obs. The present species is either a very aberrant form of Delphinula, or it 
cannot be referred to that genus, for it is hardly necessary to observe that neither the 
inner nor the outer lip of Delphinula is reflected, in the proper sense of the word.

Loc. Wollumbilla (The late Rev. W. JB. Clarke).

Order—PECTUS IBRANCHIATA.
Family— N ATICIDJ2.

Genus— N A T IC A , Adanson, 1757.
(Hist. Nat. Senegal, Coquil., p. 172.)

Natica variabilis, Moore, PI. 31, figs. 2 and 3.
Natica varidbilis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 256, t. 10, f. 15.

,, lineata, Etheridge, Ibid., 1872, xxviii., p. 342, t. 21, f. 1.
,, sp., Hudleston, Geol. Mag., 1884, i., p. 339, t. 11, f. 4.

Sp. Char. Shell very thick, broader than high ; spire of 3-4 volutions, somewhat 
depressed; body-whorl increasing rapidly in size and extended; aperture ovate; 
umbilicus small. (Moore.)

• Obs. This species is abundant, and I have had an opportunity of examining 
specimens in various conditions. W hen the body of the shell has been worn, it presents 
a rugosely striated surface; but in smaller examples, in which the shell is usually better 
preserved, the test is seen to have a comparatively smooth striated exterior. (Moore.)

It closely resembles N. gaultina, from the Gault of Folkestone and the Green
sand of Blackdown.

The suggestion thrown out by Mr. Etheridge, that his species is probably 
identical with Moore’s previously described one, has been adopted by Prof. R. Tate,* 
who has united them. It is the same as Mr. Hudleston’s unnamed shell. Natica

* Trans. R. Soc. S. Australia, 1885, vii., p. 75 ; Proc. Austr. Assoc. Adv. Sci. for 1S88  [1889], i., 
p. 130.
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variabilis appears to have a wide geographical distribution, for it is one of the shells 
obtained by Mr. Chandler * in the neighbourhood of the Peake, Central Australia.

Loc. Wollumbilla ( The late Rev. W. R . Clarice) ;  Maranoa River, at Mitchell, 
and Blyth Creek, near Blythsdale Station ( O. Sweet— Colin. Sweet, Melbourne).

N atica obnatissima, Moore, PI. 25, fig. 11.
Natica ornatissima, Moore, Quart. Journ. Geol. Soc., 1870, p. 257, t. 10, f. 16.

Sp. Char.' Shell small, spire depressed; whorls convex, the last very rounded and 
globose ; aperture large and circular. {Moore.)

Shell-structure smooth, with broad bands of growth at intervals, within or on the 
surface of which are finer striations. The shell still retains some of its original colour. 
(Moore.)

Loc. Wollumbilla (The late Rev. W. B. Clarice),

N atica Jackii, sp. nov., PI. 21, fig. 22.
Sp. Char. Shell ovate, sub-globose, of about four whorls; spire short; upper 

volutions very short, convex, separated by a moderately marked suture ; mouth ovate, 
nearly straight along the inner l ip ; the latter is but little reflected or thickened; 
umbilicus moderately large; surface of the body-whorl bearing strong, sub-imbricating, 
oblique, transverse rugse (which are also faintly perceptible on the penultimate whorl), 
crossed on the lower portion of the whorl by oppositely directed, oblique, semi-spiral 
rugae of different lengths, wider apart than the transverse ridges, and to some extent 
effacing them, and producing a more or less V-shaped ornament.

Obs. This peculiar and handsomely sculptured little shell may perhaps be 
referable to Vanikoro (Narica, Recluz), or even Vanikoropsis, Meek, but I  am not yet 
satisfied how far the sculpture is persistent. The spiral lines start from the inner lip, 
passing obliquely round the whorl to the outer lip, but during their course are faulted 
downwards, as the width of the whorl increases.

I  have been unable to find any described species of Natica bearing similar 
sculpture, even with the assistance of my former Colleague, Mr. Edgar A. Smith. A  
recent form, Natica cancellata, Lamk., from the Isle of Nevis, is wholly cancellated, and 
so is a fossil Neritina, described by D ’Orbigny,f from the Cretaceous rocks of South 
America, in which the spiral striae are confined to a zone all round the body-whorl. The 
absence of a callosity on the inner lip, irrespective of other features, separates Natica 
Jackii from both the foregoing.

In  this species the inner lip can hardly be said to be reflected, and there existed a 
well-marked and elongated umbilical opening.

Loc. Cloncurry Road, at Julia Creek (R . L. Jack).

Eamily— STROMBID^E.

Genus— A N C H U R A , Conrad, 1860.
(Journ. Acad. Nat. Sci. Philadel., 1860, iv., p. 284.)

A nchtjba? W ilkinsojsi, sp. nov., PI. 31, figs. 4 and 5.
(Compare Alaria or Anchura, sp., Hudleston, Geol. Mag., 1890, vii. (3), p. 242, t. 9, f. 2.)
Sp. Char. Shell (without the expanded lip) fusiform, of six or more whorls, 

angulated in the middle line, the last unequally biangular; last whorl abruptly con
tracted into the base of the beak below ; aperture (?) rhombic oval; the median angular

* Trans. R. Soc. S. Australia for 1880-81 [1882], iv., p. 149.
t  N. divaricata, D ’Umont d’Urville’s Voy. Pole Sud.. G^ologie, 1847, Atlas, t. 7, f. 43 and 44.
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line o f all but the last whorl occupied by small, semi-separate nodes ; carina of the last 
whorl without an j apparent upward flexure, but below it is a second and finer sub
parallel keel, which diverges somewhat downwards; general surface covered with 
revolving striae.

Obs. The outer lip, with its digitation or digitations, is unknown, and the inner 
lip not preserved. Through the non-preservation of those portions and the canal, it is 
difficult to accurately determine the genus to which this shell should be referred. I t  
may be either Aporrhais, Anchurn, or Drepanochilvs; but from the divergence of the 
revolving carinae on the last whorl, and thereby probably indicating two digitations of 
the outer lip, one of the two former is the most likely. In their present condition our 
specimens are not unlike Dicroloma, Gabb. ; but the species may for the present be 
referred to Anchura provisionally.

It is possible that the “  Alaria or Anchura ” figured * by Mr. Iludleston from 
South Australia is a different species from A. ? Wilkinsoni. The latter is named in 
honour of the late Mr. C. S. Wilkinson, Government Geologist of New South Wales.

hoc. Evora Station, twenty-five miles north-east of Blackall ( Rowland Morrisby).

Class— C e p h a l o p o d a .

Order—DIBRANOHIATA.
Family— L O L IG IN ID iE .

Genus— TETJTHIS, Schneider, 1784.
(Sanimlung verm. Abhandl., p. 113.)

Obs. Small portions of the shaft of a pen (PI. 35, fig. 21), with the lateral 
expansion of the wings, indicate the presence of a Cephalopod allied to the Calamarics. 
The remains are all fragmentary. (Moore.)

Loc. Wollumbilla (The late Rev. W. B. Clarice).

Family— BELEMNITIDA2.

Genus— B E L E M N IT E S  (G . Agricola), D'Orbigny, 1840.
(Pal. Fran§. Terr. Cret., 1840, iM p. 37.)

Belemnites australis, Phillips, PI. 35, figs. 1 and 2.
Belemnites australis, Phillips in Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 258, t. 16, f. 1 and 2.

Sp. Char. Guard hastate, depressed in the postalveolar region by lateral expan
sion ; ventral face somewhat flattened, but without trace of a ventral groove; two lateral 
grooves sharply cut, and approximating to the ventral face in the alveolar region, thence 
bending toward the dorsal aspect, and continued in a fine stria on the middle of the side. 
Length four and a-half inches to the point where the guard grows, thin over the phrag- 
m acone; diameters at the alveolar apex 0*725 and 0600, further back in the more 
flattened part 0*770 and 0*600. Axis of the guard 3*300. Proportion of axis to ventro
dorsal diameter as 550 to 100, of ventral to dorsal radius as 40 to 60. Phragmacone 
unknown, its angle 20°. (Phillips.)

Obs. A  much older specimen is a split half, the fissure being dorso-ventral. It 
shows the lateral groove, marked with a double stria, and the nearly straight-sided 
excentric alveolus. The axis of the guard is curved, and channelled, as in some specimens

* Geol. Mag., 1890, vii. (3), p. 242, t. 9, f. 2.



488

from the Oxford Oolite. The ventral portion is to the dorsal as 40 to 60 ; the axis, as 
is usual in old specimens of hastate Belemnites, is not longer than in youth, and its 
proportion to the diameter is reduced to 240 : 100.

These fossils appear, on the whole, most allied to Belemnites hastatus, Blainville, 
and to the depressed variety of it which occurs in the Oxford Clay of England. But 
they are entirely distinct by the lateral grooves being so sharply cut over the alveolar 
and postalveolar region, and by the absence of a ventral groove.

There is, indeed, one specimen (the posterior part of a large guard) marked 
“  Upper Maranoa River,”  which, with portions of the lateral grooves, shows along the 
ventral face a partially impressed but interrupted groove, not unlike some appearances 
of Belemnites sulcatus of the Oxford Clay of England. The lateral grooves show 
ramifications, and appear not to bend backward. It may be a different but allied species. 
( Phillips in Moore.)

The Belemnites described * by Sir James Hector as B. australis, Phill., do not 
appear to belong to this species at all.

Boc. Wollumbilla and Upper Maranoa River ( The late Bev. W. B . Clarice).

Belemnites o x y s , Ten. Woods.
Belemnites oxys, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 3, p. 237, t. 13, f. 1-3.

„  australiSy Ten. Woods (non Phillips), loc. city p. 236.
Sp. Char. Gruard hastate, with a rather long, very slightly undulating outline, 

ventral face flattened but without a trace of a ventral groove; two lateral grooves 
sharply cut, and approximating to the ventral face in the alveolar region, thence bending 
towards the dorsal aspect with a scarcely perceptible curve and continued in a fine stria 
on the ventral margin. Length of preserved portion one hundred and forty-five milli
metres, width of the alveolar end twenty millimetres, greatest width at the end of the 
lateral groove, and about the centre of the fossil twenty-two millimetres, ventro-dorsal 
width greatest at the broken end, and gradually tapering thence to the point. {Ten. 
Woods.)

Obs. B. oxys differs from B. australis in its greater length, tapering outline, 
and different curvature of the lateral groove. Notwithstanding that it otherwise 
generally resembles the latter, the outline of the two species is so markedly different 
as to necessitate their separation, at auy rate pending the discovery of intermediate forms.

Loc. Mount Stewart Run, G-rey Ranges, New South Wales, near the South 
Australian and Queensland borders.

B elemnites eeemos, Tate, PI. 35, fig. 6.
Belemnites paxillosus (Schlotheim), Phillips, Quart. Journ. Geol. Soc., 1870, xxvi., p. 240, t. 16, f. 6a and b. 

,, eremos, Tate (ms.), Proc. Austr. Assoc. Adv. Sci. for 1888 [1889], i., p. 229.
Obs. Up to a comparatively recent date the only evidence of this Belemnite as 

an Australian species was the following quotation from Mr. M oore’ s Memoir. He 
states that two imperfect specimens were obtained from a Wollumbilla block and 
submitted to the late Prof. John Phillips, who stated that “  they belong to young 
Belemnites and show the phragmacone in situ, and the straight nearly central axis of 
the guard with a small canal. The cross-section of the phragmacone is distinctly 
elliptical and oblong ; the siphuncle is clearly enclosed ; longitudinal dorsal striae very 
distinct. I  have made a sketch of these points, which on the whole make me adhere to 
the opinion o f the Oolitic, and perhaps Liassic, affinity of this shell. It appears to be 
most nearly allied to B. paxillosus, but to be distinct by its elliptical phragmacone; 
this ellipticity diminishes with age.”

* Traps. N. Zealand Inst., 1878, x., p. 487, t. 23, f. a-e.
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More recently, however, Prof. R. Tate has proposed* for this Belemnite the 
above name, and believes that the oblique lateral furrows, and the absence of apical 
furrows, place it near B. australis, Phill.

Loc. Wollumbilla ( The late Rev. W. B . Clarice').

Belemnites Sellheimi, Ten. Woods, PI. 35, figs. 10 and 11.
Belemnites Sellheimi, Ten. Woods, Journ. R. Soc. N. S. Wales for 1882 [1883], xvi., p. 150, t. 7, f. 1.

Sp. Char. Phragmacone extending at an angle of 17°, circular, broken at each 
end ; 100 mm. long, 45 mm. at broad end, and 15 mm. at narrow end ; chambers twenty- 
five in number, slightly oblique, advancing a little on the dorsal face, and retiring on the 
ventral, with slight lateral flexure ; an obscure carina on the dorsal face, with a distinct 
shallow groove for the whole length. {Ten. Woods.)

Obs. Although a portion of a phragmacone is hardly the material on which to 
establish a species, this name will suffice to distinguish that part of an undoubtedly 
large Belemnite which occurs in the “ Bolling Downs Formation.”

It is very probable, as stated by Mr. Woods, that B. Sellheimi corresponds to a 
large phragmacone of doubtful affinity described by Prof. Phillips, from W ’ollumbilla,+ 
and may be identical with it. He says— “ Phragmacone 5*5 inches long, its greatest 
diameter 175, the section nearly circular. Above forty septa can be counted ; and the 
whole number must have been fifty, without reaching the last chamber. The septa are 
a little oblique, advancing in the dorsal and retiring a little on the ventral face, with a 
slight lateral flexure. Depth of the chambers about one-sixth of the diameter. 
Siphuncle clearly internal, its section rather elliptical. The phragmacone is nearly 
straight, with an angle of 18°.”

Many years ago the late Rev. W . B. Clarke J named a Belemnite from the same 
locality as B. Barlchji, but all that is known of this is a remark by Prof. F. McCoy,§ 
“  A  large species . . . .  nearly related to the gigantic species of the Lower Oolite 
and Lias of Europe, but which cannot be fully characterised from the present specimen, 
as all the posterior portion o f the guard is broken away.”  Possibly this may be Mr. 
W ood ’s species also.

M y Colleague’ s Collection contains a portion of a phragmacone consisting of five 
chambers, not far removed from the proximal end, one and a-quarter inches in diameter, 
and each about three-eighths of an inch deep (PI. 35, figs. 10 and 11). The length is 
one inch, and the siphon small and quite internal. The fragment, so far as preserved, 
is rather straight-walled, with an ill-defined dorsal carina and a faint groove. The 
septa advance on the dorsal side and retreat on the ventral, and laterally have a slight 
flexure. In a great measure agrees with Phillips’ phragmacone above described, but is 
still more in accord with W oods’ B. Sellheimi.

In the Queensland Museum is a still more perfect phragmacone five inches in 
length with a proximal diameter o f ,two inches, and a distal of three-quarters of an inch 
without having attained the terminal chamber. There are portions of about twenty-six 
chambers preserved.

Loc. Palmer River (P . F. Sellheim) ; Wollumbilla {The late Bee. W. B . Clarice) ; 
Flinders River, near Hughenden {Rev. T. W. Ramm) ; Walsh River {C. W. B e  Vis— 
Queensland Museum, Brisbane). * * * §

* Proc. Austr. Assoc. Adv. Sci. for 1888 [1889], i., p. 229.
f  Quart. Journ. Geol. Soc., 1870, xxvi., p. 258.
t  Ibid., 1862, xviii., p. 246.
§ Trans. R. Soc. Viet., 1865, vi., p. 43.



490

B elemnites Canhami, Tate.

PI. 35, .figs. 3-5, 7-9, 12-14; ? PI. 39, figs. 6 and 7.
Belemnitella diptycha, McCoy (ms.), Ann. and Mag. Nat. Hist., 1867, xix., p. 356; Ibid., 1867, xx., p. 196.

„  ,, „  ,, Trans. R. Soc. Viet., 1868, viii., Pt. i, p. 42.
Belemnites Canhami, Tate, Proc. R. Soc. S. Austr. for 1879-80 [1880], p. 104, t. 4, f. 2a-2c.

Sp. Char. Guard hastate terminating in an acute sub-mucronate, central point, 
contracted in the medio-alveolar region, compressed ventro-dorsally, the ratio of the two 
diameters measured at a little further back than at the alveolar apex is as two to three. 
Each dorso-lateral face presents, through the whole length of the alveolar region, a deep 
and sharply cut furrow; in the region of the alveolar apex it makes an abrupt turn on to the 
medial line of the side of the guard, then splits into two shallow grooves, separated by a 
uniform distance about equal to their own width, which are continued to the apex. 
Phragmacone sub-oblong in its transverse section; the do rso-ventral diameter is to the 
other in the proportion of eleven to thirteen ; siphuncle sub-internal, and the axis of 
the phragmocone is nearly straight. Length of the guard four inches ; greatest diameter 
is nine-tenths, and the corresponding shortest diameter is six-tenths of an inch; axis o f 
guard two and a-half inches. {Tate.)

Ohs. This species differs from B. australis, Phill., “ in being more distinctly, 
hastate, much more compressed, and in the lateral grooves being continued into a double 
sulcus.”  I  believe Professor Tate is right in separating from the original figures of
B. australis, Phill., two and placing them with the present species. The community of 
form mentioned by Tate is traceable through several specimens examined by me, notwith
standing the fact that the lateral grooves are not always well preserved. Thus, in 
PL 35, figs. 7 and 8, they are faintly visible, through the surface being much worn, but in 
fig. 9 of the same plate they are not to be seen at all

The specimens before me have yielded the following characters :— The guard is 
sometimes subspathulate or fusiform, but not greatly flattened, almost circular near the 
distal termination of the alveolar region; thence gradually swelling out, with an elliptical 
section, and slowly acuminating to the posterior end, which is pointed, or mucronate, 
but without an extended mucro. The dorso-lateral grooves at their proximal ends are 
wide and deep, rather far apart, and give to the section quite a pinched-in appearance. 
The axis of the guard is decidedly excentric, and there seem to be two vascular grooves 
on each side, but on this point I  am not quite satisfied.

For some years now, lists and general notices of Australian Mesozoic fossils, 
including references of my own, have contained the name of Belemnitella diptycha, 
McCoy. The meagre remarks made by Sir F. McCoy on this Belemnite make it very 
difficult to recognise the species ; but his comparison with Belemnitella plena, of the 
European Chalk, renders it much more easy of accomplishment. B. diptycha is said to 
differ from B. plena by being larger, the dorsal furrows a little farther apart, and the 
absence of a ventral furrow. I  had provisionally named the specimens, PL 35, figs. 7-9, 
Belemnitella diptycha, McCoy, but was always much perplexed bythe absence of the ventral 
groove on which the generic separation between Belemnites and Belemnitella is chiefly 
based. I  have recently been favoured by Sir F. McCoy with the specimen on which he 
based the name, and to my surprise found it to be only a fragment of the distal end of 
a guard, indistinguishable from Tate’s Belemnites Canhami. Under these circumstances, 
the one must be considered as a synonym of the other, and taking into consideration the 
excellent description of Professor Tate, accompanied by a comprehensive figure, we 
cannot do less than accept his name, in preference to the hardly diagnosed species of 
McCoy.
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Tt cannot be denied that in general appearance Belemnites Ganhami greatly 
resembles Belemnitella plena, especially those figures given by D ’ Orbigny under the 
name of Belemnitella vera* but, of course, so far as we know them, the difference is a 
generic one.

Loc. Cambridge Downs Run, Flinders River, six miles from Richmond Downs 
Station (M r. Sanders) ; Aramac Well, at two hundred and thirty-eight feet ( S. Shar- 
wood) ; Flinders River, near Hughenden (Rev. T. W. Ramm); Thurloo [PThurles], two 
hundred miles north-west of Bowen, at four hundred feet deep (D r. J. G. Cox— Mining 
and G-eol. Mus., Sydney); Barcaldine (The late James Smith) ; Wood-duck Creek, near 
the Peake, Central Australia (Messrs. J. Ganham and- Chandler, fide Tate— Colin. Tate) ; 
Base of Walker’ s Table Mountain, Plinders River, as Belemnitella diptycha, McCoy 
(Messrs. Carson and Sutherland, fide McCoy— Colin. National Museum, Melbourne).

B elemnites ? L iveesidgei, sp. nov., PI. 35, figs. 17-20.
Sp. Char. Guard small, elongate, claviform, posteriorly extended or graduated into 

a mucro of greater or less length, depressed (from dorsal to ventral) but not compressed 
(from side to side), from three-quarters to one and a-half inches long; ventral surface 
bearing a groove extending for about half the guard length, and sometimes even m ore; 
axis very excentric and ventral, superficial, and shown on the surface as a light-coloured 
lin e ; section oval to elliptical; lateral vascular markings double, very fine, extending 
the whole length of the guard.

Ohs. I  have ventured to describe this peculiar little Belemnite under the above 
name, believing it to be new to Australia, in honour of Professor Archibald Liversidge,
P.R.S , o f Sydney University, to whom I am indebted for an opportunity of examining 
many interesting fossils.

The shape at once reminds us of B. minimus, Lister, of the Gault, by the 
extended pipe-like posterior end, and the size. It  is distinguished, however, by the 
marked excentricity of the axis o f'th e  guard, which in our species is only superficial. 
There appears to be a long ventral groove, but how far this extends it is difficult to say, 
as the proximity of the axis to the surface seems to have produced a line of least 
resistance, and sometimes gives rise to a crack.

In one example (PI. 35, fig. 18), which may be this species, is a fine grooved 
line on the guard, also impressed on the phragmacone, which is partially preserved, - 
passing through all its shelly layers. Viewed from this light, the crack above mentioned 
is probably in place, and represents the ventral groove, which extends the whole length 
of the guard.

The excentricity of the axis is well shown in some cross-sections, and in such it 
is seen to approach the periphery immediately below the outermost shelly layer.

PI. 35, figs. 17,19, and 20, seem to show a central canal along the axis line of the 
guard, which is made apparently by weathering. This may be related to an extension 
of the initial spherule, as described by the late Prof. J. Phillips, who says— “ It is 
supposed by some writers to have been extended backward into a small canal at the 
meeting of the fibres along the axis of the guard,”  &c. The latter is very apparent in 
some of our specimens, and it is equally clear that it becomes a canal or tube. Fig. 19 
may be explained in this way, or perhaps it may be a portion of the alveolus with the 
siphon remaining.

Hauer has described a species from New Zealand under the name of B. auck- 
landiensis,f which to some extent resembles our species.

* Pal. Franj. Ter. Cret. Ceph. i., Suppl., 1847, t. 2.
t  KeiseOsterr. Fregatte Novara, 1857-59, Geol. Theil., Bd. i., 2 Abth., 1865, p. 29, t. 8, f. 3c.
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These little Belemnites have also some resemblance to B. hastatus, Blainville, froin 
the Oxford C lay; but the anterior end of our form, as in B. minimus, is much too 
short, and the ventral groove in no way corresponds to the depth and distinctness of the 
former. It is also quite distinct from B. pistiliformis, Blainville, being distinguished 
by its posterior mucro.

Loc. Aramac ( The late James Smith).

Belemnites, sps.
Obs. In addition to the species described, sundry interesting fragments have 

from time to time come to light. Mr. R. Etheridge, F.R.8., referred * to phragmacones 
and alveolar cavities from Belcombe Creek, Black Downs, and compared them to
B. abbreviatus of the Oxford Clay and Coral Rag.

The late Prof. J. Phillips referred to a small species from the Upper Maranoa in 
the following words +: — “ Here is a small nearly cylindrical Belemnite, with a sub-central 
axis and an acute-angled alveolar cavity. It has one long narrow groove, not clearly 
seen to be a ventral groove. Though incompletely exhibited, it must be a distinct 
species from the others. It is not one of the Oanaliculati, but more probably
one of the Blastati.”

From Blackall Road, nine miles from Tambo, my Colleague has collected several 
fragments, two of which are figured. In PI. 35, fig. 15, is seen a phragmacone and 
portion of a guard. The former is one and a-quarter inches long, and possesses from 
sixteen to eighteen chambers. The entire specimen is three and three-quarter 
inches long.

The specimen illustrated in PI. 35, fig. 16, differs from the preceding figure in the 
larger number of chambers in the phragmacone, and in their lesser depth. There are 
twenty-three or twenty-four chambers in the space of one inch.

Order—TETRABRANCHIATA.
Family— AMMONTTID^E.

Genus— AM M O N ITES, Auctorum.

Section—AMALTHEUS.

A mmonites olene, Ten. Woods, PI. 29, fig. 5 ; PI. 30, fig. 4.
Ammonites olene, Ten. Woods, Joum. R. Soc. N. S. Wales for 1882 [1883], p. 150, t. 7,. f. 2, t. 8 , f. 1.

Sp. Char. Shell much compressed, periphery narrowed to an acute angle; 
whorls eight and a-half probably; umbilicus apparently narrow; sutures very 
indistinct, apparently seven, much divided, rounded lobes on each side ; diameter, 
103 mm., thickness 17 m m .; surface crossed by rather broad obtuse sigmoidal ribs 
which are rather acutely bent in the middle, some few bifurcate. {Ten. Woods.)

Obs. This Ammonite is compared by its author to A. bijlexousus, D ’ Orb.,J from 
the Great Oolite, but the keel is not so acute, otherwise there appears to be but little 
difference between the two species, so far as outward appearance goes. It also 
resembles the Cretaceous A. cultratus, D ’Orb.,§ but the ribs are much more sigmoidal 
in the Australian fossil. * * * §

* Quart. Joum. Geol. Soc., 1872, xxviii., p. 346.
f  Ibid., 1870, xxvi., p. 259.
+ Pal. Fran?. Terr. Jura, 1842, i., p. 422, t. 147.
§ Ibid., Terr. Cret., i., p. 145, t. 46, f. 1 and 2 .
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I  have seen an Ammonite from Primrose Springs, South Australia, collected by
H. T . L. Brown, very closely allied to, if not identical with, this species.*

Loc. Palmer River (The late (Rev. J. E . T. Woods).

A m m o n i t e s  w a l s h e n s i s , sp. nov., PL 42, figs. 10 and 11.
Sp. Char. Shell discoid, thin, much compressed; whorls high, increasing very 

rapidly in size, the inner more or less concealed; umbilicus narrow, moderately deep, 
and small for the size of the shell; mouth sagittate ; back exceedingly sharp and without 
a defined keel; flanks almost flat, having the slightest possible convexity, but imme
diately below the knife edge of the back slightly concave, surface with faint geniculate, 
or partially sigmoidal, delicate riblets, strongest around a line almost midway between 
the umbilicus and edge of the shell, and there producing a very slightly perceptible 
ridge; between the riblets at this point area series of wrinkles which assist in producing 
this median line, and breaking the general continuity of the flanks; towards the periphery 
spiral lines are visible, but without causing any marked reticulation; sutural characters 
unknown.

Obs. In form this Ammonite resembles many Lower Mesozoic and Cretaceous 
forms. Its outline closely follows that of Ammonites (Amaltheus) lymensis, W right,f 
but the ornament of the two shells is different. The spiral lines remind us of
A . (Amaltheus)  margaritatus, Mont., J but the cordate keel and large open umbilicus of 
the latter at once separate the two species.

Amongst Cretaceous Ammonites, A. complanatus, Mantell, of the G-rey Chalk, 
may be referred to. In form, but not wholly in structure, our species resembles 
A. clypeiformis, D ’Orb.,§ from th'e Neocomian, but it is more compressed, and the former 
appears to be a plain shell with a moderately open umbilicus. In the small condition 
of this feature, and the sharp back, A. walshensis is brought into close contiguity with 
Ammonites requienianus, D ’Orb.,|| which is very similar to the present species except 
for its closed and very small umbilicus.

Referring again to A. complanatus, M antell,notwithstanding the great similarity 
in shape to A . walshensis, including even the wrinkled median line on the flanks, there 
appears to be an absence of the spiral lines, and with these is the remarkable peculiarity 
of a pin’ s-point umbilicus, and a flat narrow back.

My friend, Dr. Henry Woodward, to whom a photograph of this Ammonite was 
sent, suggests a comparison with Ammonites D' Orbignyanus, Geinitz, but a figure o f 
this shell is not accessible to me.

Loc. Walsh River ( Hann's Expedition— Queensland M us.**)
Section—SCHLCENB ACHIA.

A mmonites inflatus, J. Sowerby, var., PI. 34, figs. 1-4.
Ammonites inflatus, J. Sowerby, Min. Con., 1817, ii., p. 170, t. 175. .

,, „  D ’Orbigny, Pal. Fran<j. Terr. Cret., 1840, i., p. 304, t. 90.
,, ,, Stoliczka, Pal. Ind. (Cret. Ceph.), Ser. 3, 1861, Pt. i., p. 48, tt. 27, 28, 29, and 30,

f. 1-3.
Sp. Char. Shell discoid, sub-compressed, not greatly inflated, strongly carinate, 

four or five whorls visible, ovately quadrangular in section; umbilical cavity freely

* This has lately been described by Mr. W . H. Hudleston as A. fontinalis (Qeol. Mag., 1890, 
vii. (3), p. 241, t. 9, f. 1).

f  Mon. Lias. Ammonites, 1881, Pt. 4, t. 48, f. 1 and 2 .
X Ibid., 1882, Pt. 5, t. 53.
§Pal. Fran$. Terr. Cret., i., p. 137, t. 42, f. 1 and 2.
|| Ibid., p. 93.
IT See Sharpe, Mon. Chalk Moll., Pt. i., 1853, t. 7, f. 1 a and b.
** Therefore probably collected by Mr. Norman Taylor, Geologist to the Expedition.
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exposing the embraced whorls ; ventral surface (or back) obtusely rounded ; keel 
prominent, erect, and rounded. In the septa the siphonal lobe is short and broad, 
almost plain-margined; ventral lobe rather deep; ventral saddle broad, of two chief 
portions, deeply divided at their sides, each being again subdivided at their apices; 
superior lateral lobe deep, and unequally subdivided, being Iripartite; first lateral saddle 
short and bifurcate; inferior lateral lobe short, with two lateral and two terminal 
divisions; second lateral saddle resembling the first; the whole occupying about three 
and a-quarter ribs, pectinations strong. The transverse ornamenting cost® are 
tuberculated, frequently bifurcating, the division in each case taking place clear of the 
umbilical cavity ; the largest tubercles are along the sides of the back, and are them
selves transversely crenulated, whilst those around the umbilical edge are also very 
prominent; on the embraced whorls a single row of tubercles is visible, the intercostal 
surfaces are finely transversely striate.

Obs. A  careful comparison with authenticated specimens of Ammonites inflatus 
leaves little doubt that we have in the Queensland fossils a variety very closely 
assimilating to the parent species ; the only difference I am able to point out lies in the 
possession of a rather narrower back, the space between being more acute than in the 
type form. So much variation occurs amongst Neocomian Ammonites, especially as 
regards age and locality, that the foregoing points, other characters being equal, can 
hardly debar the Queensland shells from being placed in this species. This variation in 
the keel gives to the general outline a more acutely quadrangular shape. The form 
otherwise, ornament, and general features are particularly alike in the fossils of the 
two hemispheres, but the figures given by the late Dr. Stoliczka of A. inflatus from the 
Indian Ootatoor Group, even bear closer resemblance to the Australian variety than do 
those of the species proper from Europe.

A fragment of an Ammonite (PI. 34, fig. 4), collected at Aramac by the late Mr. 
James Smith, is also probably referable to Ammonites inflatus, as there are traces of 
strong tuberculated cost®, and tubercles around the umbilical edge.

It is again possible that a small Ammonite represented in PI. 42, fig. 12, may 
be this species, although the cost® are more sigmoidally bent. This is an impression on 

, the fractured end-surface of a bore-core, and the impression is one inch in diameter. 
The whorls are few, and there is a forward prolongation of the ventral edge into a well- 
marked rostrum. The flanks bear coarse, strong, sigmoidal ridges, with here and there 
smaller interpolations. The form of the back is unknown. In addition to a general 
resemblance to A. inflatus, this little Ammonite recalls to mind such forms as A. denarius, 
Sby., A. lautus, Parkinson, and other Cretaceous species.

Loc. North-east end of Glanmire Block, seventeen miles south-west of Tambo 
{M r. Coffage) ; Aramac, PI. 34, fig. 4 ( The late James Smith) ; Warriana Bore, 
at a depth of three hundred and seventy-five feet, twenty-eight miles from Hughenden, 
on the W in ton Road (J. B. Henderson).

\

Section— H APLOCERAS.

A m m o n it e s  F l i n d e r s i , McCoy, PI. 30, figs. 1-3.
Ammonites Flindersi, McCoy, Ann. and Mag. Nat. Hist., 1865, xvi., p. 334 ; Ibid., 1867, xx., p. 196.

„  „  McCoy, Trans. R. Soc. Viet., 1866, vii., p. 51; Ibid., 1868, viii., Pt. 1, p. 42.
„  Beudanti, var. Mitchelli, Etheridge, Quart. Joum. Geol. Soc., 1872 , xxviii., p. 345, t. 23.
,, Flindersi, Etheridge fil., Cat. Australian Foss., 1878, p. 115.

Sp. Char. Shell discoidal, compressed, composed of four or five whorls rapidly 
increasing and about one-fourth of the width of each exposed in an obtusely angular- 
edged, flat-sided umbilicus ; periphery narrow, sides nearly flat, ornamented with gently
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elevated undulating or sigmoidal ribs or folds bending towards the aperture, and about 
half an inch apart on the middle of the whorl. These and the interspaces are occupied 
by delicately arranged equidistant parallel lines or costae, which pass over the back; 
aperture oval, back rounded and narrow, no k eel; inner whorls exposed; walls of 
umbilical cavity angular, flat-sided, or bevelled and smooth ; seven much-divided lobes in 
the septa of each side, two of which are within the edge of the umbilicus. (McCoy and 
Etheridge.)

Ohs. This Ammonite, in its intermittent folds, involution of whorls, and general 
habit, much resembles A. Beudanti, D ’Orb., from the G-ault o f England and France, to 
which it is certainly closely allied. This is the opinion of Mr. R. Etheridge, F.R.S.; and 
Sir F. McCoy’s appears to have been the same, for he says : “  So nearly identical with 
the very common A. Beudanti (Br.) of the French Lower Chalk, that, but for being 
slightly less compressed, and a slight difference in some of the septal lobes, it could 
scarcely be separated, even as a variety.”

I  have examined the type in the National Museum, Melbourne, and believe Mr. 
Etheridge’ s var. Mitchelli to be a synonym of Sir F. M cCoy’s species.

A  very small and neat, smooth and discoidal Ammonite (PI. 30, figs. 5 and 6), 
with nearlv flat sides, has been found in the mud-stone of Aramac Well. The shell is 
flat, o f three to four whorls, umbilicus small, the back semi-rounded, with a very delicate 
keel, and a thin test. W ith the exception of the keel this appears very like what the 
young of A. Flindersi would be. It is of the same character and proportions, but is even 
more like that of A. Gardeni, Baily,* which has similar whorls and keel. The latter is 
common to the Cretaceous of both South Africa and India.

The back of the little Ammonite is too broad for A. olene, Woods, and there are 
no transverse rugae, although they are, to some extent, of the same type.

hoc. Base of W alker’s Table Mountain, Flinders River (Messrs. Sutherland 
and Carson— National Museum, Melbourne); Hughenden Station, Flinders River (The 
late B . Da intree; G. Sweet— Colin. Sweet, Melbourne); [? Barcaldine Railway Station, 
Central Railway (B . Sexton); P Aramac Well, at two hundred aud ninety feet 
(S. Sharwoody].

A mmonites D aintreei, Etheridge, PI. 29, figs. 1-3.
Ammonites Daintreei, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 346, t. 24.

Sp. Char. Shell discoidal; whorls depressed or flattened at the sides, with a 
rather narrow rounded back. The sides of the shell ornamented with numerous nearly 
equal and closely arranged ribs, all of which are slightly arcuated, and pass over the 
back or dorsal edge; umbilicus wide and deep, allowing half the inner whorls to be 
exposed; sides of the whorls around the umbilicus steep-sided, rounded, or subangular; 
aperture broadly oval, the outer whorl embracing two-thirds of the next inner whorl. 
The ribs at the terminal portion of the last or body-chamber are somewhat unequal and 
coarser.

Ohs. I  have searched every available source for information relative to this 
shell, and cannot recognise any species approaching it in the Cretaceous rocks of 
Europe, India, or America. It has some affinity with A. asterianus, D ’ Orb., but wants 
the tubercle around the umbilicus; and the ribs are greatly bent or slightly sigmoidal, 
whereas in A. asterianus they are straight. It also resembles, in the ribs, some forms 
or varieties of A . Herveyi, but is not so tumid a shell. It occurs associated with 
A . Beudanti, D ’ Orb., Ancyloceras and Inocerami, in the Hughenden Beds. (Etheridge.)

Loc. Hughenden (The late B. Daintree; G. Sweet— Colin. Sweet, Melbourne).

♦Quart. Journ. Geol. Soc. 1855, xi., t. 11, f. 3aand 6.
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A m m o n it e s  S c t h e r l a n d i , Etheridge, PI. 29, fig. 6.
Ammonites Sutherlandi, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 345, t. 21, f. 4.

Sp. Char. Shell discoidal; whorls three or four, with flattened sides and six 
or seven transverse wavy furrows on the outer whorl; these are slightly inflected 
forwards on the sides of the shell, and pass over the back at right angles to the keel; 
back sharply convex; the surface of the shell appears to have been marked by, or 
ornamented with, fine lines or striae apparently arranged at a different angle from the 
sulci or furrows. Umbilicus small, well exposed, its walls rounded; aperture oval, 
elongated, or acutely ovate. ( Etheridge.)

Ohs. A  very small portion only of the shell remains upon the side of the outer whorl, 
between the last two sulci, and shows faintly the fine undulating lines. The sutures 
are so indistinctly marked that the shell cannot be referred to any known species.

A. Sutherlandi has affinity with A. cassida, Raspail, from the Neocomian,* but the 
sulci or furrows are fewer and wider, and the umbilicus smaller. None of the group 
Ligati, in the fine Indian Collection named and described by Ferd. Stoliczka, affords any 
clue to the form from Queensland, although some twenty-eight Indian species belong to 
this group. The smallness of the umbilical cavity and depth of the outer whorl remove 
this form from any species with which we can ally or compare it. (Etheridge.)

Loc. Marathon Station {The late R. Eaintree; G. Sweet— Colin. Sweet, 
Melbourne).

A m m o n it e s  S u t h e r l a n d i , McCoy, M S .

Ammonites Sutherlandi, McCoy, Trans. It. Soc. Viet., 1868, viii., Pt. 1, p. 42.
Ohs. The only information we have regarding this Ammonite is the following 

passage by Prof. Sir F. M cC oy:— “ A new small species like the French A. Paran- 
dieri,\ of the Grault.”  Sir F. McCoy’ s name, although having precedence over that 
given by Mr. It. Etheridge, F.R.S., in point of time, cannot retain its position, 
simply from the want of adequate description, and is, in fact, merely a manuscript name. 
It is just possible that both Authors have had the same species before them. Prof. 
McCoy compared his shell to Ammonites Parandieri, to which Mr. Etheridge’s figure 
also bears considerable resemblance. Both the latter shells have similar wavy furrows, 
but in Mr. Etheridge’ s species the umbilicus is very much more concealed. As both 
shells, should they prove distinct, cannot retain the same name, a new one for McCoy’s 
MS. A. Sutherlandi, will be required. It is to be regretted that material is not forth
coming for a full and proper description.

Loc. Base of Walker’ s Table Mountain, Flinders River (Messrs. Sutherland 
and Carson— National Museum, Melbourne).

Genus— S A M IT E S , Parkinson, 1811.
(Org. Remains, iii., p. 144.)

H a m it e s  ? l a q u e u s , sp. nov., PI. 42, figs. 14 and 15.
Sp. Char. Shell oval, link-shaped, but the two extremities free, no helix or 

involute portion; section at the older or proximal end nearly round, but compressed and 
oval at the younger or distal extremity. Surface of the older portion with close, 
encircling, usually simple, but occasionally bifurcating costae, which gradually broaden 
out as the shell expands, and become sharp and erect with wide intervals or valleys ; 
costae on the dorsal side horizontal or very slightly concave, and nearly horizontal on the

* Lyc^e, p. 115, No. 2 ; Ann. Sci. d’Observation, t. iii., PI. 11, f. 3. 
t  D ’Orbigny Pal. Fran$. Terr. Cret., i., pp. 129 and 276, t. 38, f. 7-9.
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ventral side, slightly sigmoidally curved on the flanks ; tubercles occasionally developed 
on the older ribs, a line bordering the siphuncle on each side, and one, or sometimes two, 
on each flank ; siphuncle small; chambers about two and a-half lines thick.

Obs. This peculiar shell is provisionally referred to Samites, and is only known 
to me in the semi-convolute link-like form figured. The above description, therefore, 
only applies to specimens in such a condition. In an ordinary Samites the two 
extremities are returned and approach one another in the same plane, the small or older 
end being again recurved on itself. The returning is so arranged that the growth of 
the individual could go on uninterruptedly from the one extremity without interfering 
with that of the other. In the present shell, however, the curvature is such that the 
extremities, being in the same plane, approach one another, so that in its present state o f 
preservation a disunited link is formed. The first example of this I  took to be either a' 
malformation or one in which fracture had displaced one or other of the ends. But as 
there is no trace of misplacement, and as other individuals are exactly similar, neither 
o f these hypotheses will hold, and we can only regard it as a particular feature of the 
species. A t the same time, it is manifest that if the younger end continued to grow in 
the same plane and direction it would ultimately abut against the older and smaller 
extremity. To what distance the latter extended before the crozier, or initial point, as the 
case may be, would be reached, it is impossible to say, as all the specimens are broken 
short off when the two portions approach one another. At the rate of attenuation the 
proximal end could not have been greatly extended, probably not more than three inches 
in the largest example.

In the figured specimen the distal or larger end has rather the appearance of a 
terminal growth, but there is no trace of a definite margin.

One specimen possesses the proximal end tuberculated, but other examples do 
not show such ornament.

It would appear that the present species falls more readily into Samulina * 
rather than Samites. In  the former the shell is only once bent upon itself, the parts 
not in contact, and is without a “  crozier,”  but, unfortunately, D ’Orbigny is said by 
Pictet f  to have abandoned his genus and it has probably, therefore, little stability. 
The curvature of the shell being in one plane renders a comparison with Selicoceras 
useless.

Loc. Tower Hill, Landsborough River ( The late H. Daintree— Queensland 
Mus.) ; Warrego River— Queensland M u s.; W ellshot Run, near Barcaldine (A . 
Lymburner).

Genus—A  NO YL 0  CURAS, D'Orbigny, 1842.
(Pal. Franj. Terr. Cret., i., Pt. 2, p. 491.)

A n c y l o c e e a s  F l i n d e e s i , McCoy, PI. 33, fig. 3 ; PI. 34, figs. 5-8.
Ancylocercis Flindersi, McCoy, Ann. and Mag. Nat. Hist., 1867, xix., p. 356.

,, ,, Etheridge fil., Joum. R. Soc. N. S. Wales, 1883, xvii., p. 89, 2nd pi. (upper fig.)
Obs. This species has never been described in detail, but Sir F. M cCoy says it 

exceeds the Ancyloceras gig as, Sby., in size, and differs by having the transverse ribs 
larger and forking on the sides, and the presence of a row of large compressed tubercles 
on each side of the back. He further considers its nearest ally to be the Ancyloceras 
Taberelli, Astier, of the French Lower Greensand. The type in the National 
Museum, Melbourne, to which access was kindly given me by Sir F. McCoy, is a 
fragment eight inches long, with tubercles along the sides of the back. From each of 
these two to three ribs arise passing to the flanks. The ribs on the back are double.

* D ’Orbigny, Prod. Pal. Strat., 1852, ii., p. 66 .
2 H

t  Traite do Pal., ii., p. 707.
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In a collection oE Australian fossils forwarded to me, when in London, by Prof. 
Liversidge, I  identified what was believed to be a large fragment of this species from 
Landsborough Creek. I  remarked, “ Although only a very small portion of the entire shell, 
it represents an individual of some size, in which the ribs fork on the sides, as described 
by McCoy, and with a row of large, much compressed tubercles on the sides of the 
back. The section of our specimen is elliptical, but unfortunately that of A . Flindersi 
is not given by M cCoy.”

Additional examples of an Ancyloeeras, or Crioceras, have been obtained from the 
strata of Aramac "Well in which some of the ribs do fork, as described by McCoy, 
but not all of them; and there is a clearly marked row of tubercles along each side. 
The specimens are, therefore, presumed to be A. Flindersi. The following facts are 
gathered from them :—

The section was egg-shaped, or elongately pyriform, with flat sides, sloping away 
rapidly to the narrow back, the dorsal side being broad. The ribs are close in the young 
state, widening with age, slightly sigmoidal on the flanks, where they bifurcate, each rib 
on arriving at the edge of the back being enlarged into a tubercle. These, in the young 
state, are blunt and depressed, but with advanced age becoming more compressed fore 
and aft. In the older shells also, the ribs become less conspicuous in crossing the 
flat narrow back.

The septa are highly complicated, and much broken up. The siphonal saddle is 
short, whilst the ventral lobes have two chief divisions, or fringes, the outer the longest; 
the ventral saddles are quadripartite, having two chief subdivisions, separated by a 
lobe, consisting of a long terminal, and two lateral fringes; each subdivision is itself 
split into two smaller saddles, and much pectinated. The superior lateral lobes are 
very large and long, and occupy as nearly as possible the centre of each flank o f the 
shell, the body of each lobe being long and separated into two large forks, each of 
which is again, in its turn, slit into two spreading highly pectinated branches. The 
principal lateral saddle more or less resembles the ventral saddle in its construction ; 
the inferior lateral lobe is long and narrow, terminating in two chief side branches and 
a central prolongation; the second lateral saddle is rounded and short, of two divisions 
separated by a lobe somewhat similar to, but smaller than the lobe subdividing the 
ventral saddle.

The chief point in the septal structure of A. Flindersi is the extreme depth and 
development of the superior lateral lobe and its ramifications. Each lobe occupies a 
large part of the flank, and in full-grown individuals extends over the width of 
four ribs.

Loc. Base of Walker’s Table Mountain, Blinders River (Messrs. Sutherland and 
Carson— Colin. National Museum, Melbourne) ; Landsborough Creek, Thomson River 
(Prof. A . Liversidge— Colin. Sydney University) ; Aramac W ell, at two hundred and 
twenty-four feet, and two hundred and thirty-eight feet respectively (S. Shanoood).

A ncyloceras Taylori, sp. nov., PI. 42, fig. 13.

Sp. Char. Shell small, elongate ; spire tightly coiled, of about two, or two and 
a-half whorls ; projected limb gradually increasing in size, not placed precisely at right 
angles to the spire, but rather obliquely bent towards i t ; “  crozier,”  or recurved distal 
end not preserved; costae simple, without tubercles, becoming more obliquely directed 
as the limb is ascended, rounded, and separated by narrower sulci.

Obs. The proximal coil of the shell would indicate Ancyloeeras rather than 
FLamites for the reception of this fossil. It may be only the young of some other form,
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but if adult is distinct from any.hitherto described Australian species. It is noticeable 
for the extreme simplicity of its structure, and in this respect would perhaps be 
included in the group of Ancyloceras pulcherrimus, D ’Orb.*

The name is proposed in honour of my old Friend and former Colleague, Mr. 
Norman Taylor.

Loc. Head of the Walsh River + (Colin. Queensland Mus.).

Genus— CRIOCERAS, LeveilU, 1873.
(Mem. Soc. G6ol. France, ii., p. 313.)

C r io c e r a s  a u s t r a l e , Moore, sp.
PI. 30, fig. 7 ; PI. 31, fig. 1 ; PI. 32, figs. 1-4, ? 5 ; PI. 33, fig. 2.

Crioccras australe, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 257, t. 15, f. 3 .
„  „  Waagen, Pal. Indica (Jurassic Fauna of Kutch), Cephalopoda, 1875, i., No. 4, p. 246,

t. 60, f. 1, a-c.
„  Jackii, Etheridge fil., Proc. R. Phys. Soc. Edinb., 1880.
,, australe, Ten. Woods, Journ. R. Soc. N. S. Wales, 1882, xvi., p. 152, t. 10 , f. 5 and 6 .
„  ,, Ratte, Proc. Linn. Soc. N. S. Wales, 1886, i., p. 133, tt. 1 and 2 .

Compare Crioceras irregulare, Ten. Woods, Ibid., p. 151, t. 8 , f. 2 .]
Sp. Char. Shell attaining a very large size, with the whorls massive, broad, close 

but not touching, from six to eight in number, the first two or two and a-half whorls 
tuberculate ; back very convex ; round or slightly flattened at the sides ; dorsal or inner 
side flat or concave ; section roundly deltoid; siphuncle of medium size for that of 
the shell, immediately below the outer test on the back; septa thick and strongly 
developed, almost flat in the centre; the ventral or siphonal saddle is short in propor
tion to the inferior lateral saddles. The latter are divided into two strong main 
branches, each again bifurcating. The second inferior lateral saddles appear to be of 
equal length with the first, and of similar construction. The ventral lobe is deep, with 
short branches on each side the dorsal saddle; the digitations are numerous ; the cost® 
showing, and very well developed, horizontal on the ventral side or back, slightly 
sigmoidal on the flanks, and concave forwards on the dorsal side ; simple, or bifurcating, 
when the latter, consisting of a primary rib, and a subsidiary one at its side, tuberculate, 
in the young state ; in the latter condition the primary cost® are of two sizes, the non- 
tuberculate ribs being all o f one size, whilst those bearing the tubercles are larger, and 
separated one from the others, sometimes by two and sometimes by three of the form er; 
cost® in the young shell close together, contiguous, but gradually widening out with age 
and becoming separated by wide rather concave sulci, which become wider still as the 
mouth is approached; tubercles blunt and node-like, arranged in six rows, two on each 
side of the flank and two on the back, those on the sides becoming less apparent, and 
disappearing about the end of the second volution; test striated parallel to the cost®.

Ohs. Through a fine series of specimens forwarded to me by Mr. C. De Vis, 
supplementing additional ones collected by my Colleague, I  am able to trace this species 
from a comparatively young state (PI. 30, fig. 7), in which the tubercles are present as 
little fine nodes, up to the fine specimen figured on Plate 31, of half the natural size; 
and further, to show that in all probability Moore’s C. australe and C. Jackii (mihi) 
are identical.

As originally described, C. Jackii was known either from the inner tuberculated 
whorls of larger and older specimens, or from young individuals in which the tubercles 
were very pronounced. In the latter condition the cost® are close, sharp, and

* Pal. Fran<j. Terr. Cr^t., i., t. 121, f. 3.
f  The head of the Walsh River is in Palaeozoic and Plutonic rocks. The locality is probably lower 

down the Walsh. (R.L.J.)
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moderately straight, but as the shell grew they became rounder, flatter, further apart, 
abrupt on their front sides, gradually shelving off into the concave sulcus, and sigmoidal 
in direction on the flanks. In this condition the shell becomes G. australe, Moore. 
The tubercles are occasionally retained to the fourth whorl before, they disappear, but in 
most examples they are not visible beyond the second or second and a-half whorl. In 
no less than four specimens there is no sign of tubercles at all, even in the flattened, 
rounded ribs in advanced age, which gradually become further apart as the mouth is 
approached, even to the extent of a quarter of an inch. The costae bearing tubercles 
are always larger and thicker than the non-tuberculate. The number of secondary ribs 
between those bearing tubercles varies from two to five. Much variation also took place 
in the contiguity of the whorls, some being inrolled much more closely than others, and 
frequently the whorls to all appearance look as if touching, but on fracturing the 
specimens they are all found to be separate.

Grioceras australe attains to very large dimensions. The subject of PI. 31, 
fig. 1, measures twelve and a-quarter inches in one direction by nine and a-half in the 
other. Another before me is nine inches by seven and a-half, the breadth of the last 
whorl from the middle of the back to the umbilical edge being three and a-half inches. 
But in the Australian Museum is a huge specimen described by the late Mr. F. Ratte, 
consisting of about half the entire shell, showing the following measurements:—

Ft. in.
Diameter ... 1 1 H
Circumference of periphery 3 9 i
Grirth o f older portion ... 2  • 2 i
Distance apart of the costee at the younger end 0 4
Depth of valleys between the cost# at the younger end ... 0 1

Mr. G. Sweet obtained another very large example from the Maranoa River, 
with a diameter of two feet nine inches and even then imperfect. The costae or 
ribs are from two to three inches apart.

Mr. Moore states that in his specimen the mouth measured seven and a-half 
inches in depth by seven in breadth. The dorsal side of each whorl is flattened, with a 
space in the middle line corresponding to the dorsal lobe, and bounded by two impressed 
lines.

One word more about Grioceras Jachii. Moore’ s description and figure are quite 
inadequate for the proper recognition of G. australe, and I believe I  should, therefore, 
have been justified in retaining mine. But it is difficult to believe that two large species 
could have existed in the same area, so very alike and only known to differ in the young, 
state. The figure, however, given by Dr. Waagen is probably conclusive, for in this 
case there are portions of the large outer whorls of G. australe, embracing an inner 
fragment resembling O. Jachii. Such conditions are seen in other Crioceri, such for 
example as G. Emeriti,* a Neocomian species. His statement that when complete the 
shell attained nearly twice the dimensions of the huge C. Bowerbanhi, o f the British 
Lower Greensand, would appear to be borne out by the size of the shell already 
referred to as in the Australian Museum. Mr. R. Etheridge, E.R.S., also recognised 
a large Grioceras in Mr. Daintree’s Collection, measuring little less than twelve or 
fourteen inches in diameter, which may possibly be this species.

The subdivisions of the septa have been excellently figured by Mr. Ratte, from 
the large specimen in the Australian Museum, but from advanced age they are more 
complicated than those shown in PI. 32, fig. 4.

* Quenstedt, Handb. Petrefactenkunde, 1885, Atlas, t. 45, f, 21.
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Loc. Upper Maranoa District (The late Rev. W. JB. Clarice') ; Tate River (A . 0. 
Macmillan) ; Walsh River {Hon. A . C. Gregory and Queensland Museum) ; Palmer 
River ( The late Rev. J. E . T. Woods) ; Landsborough Creek, Thomson River (Prof. A. 
Liver sidge); Wollumbilla (G . Sweet— Colin. Sweet, Melbourne) ; Maranoa River, about 
one mile north of Mitchell Bridge (G . Sweet— Colin. Ibid.).

C r io c e r a s  ir r e g u l a r e , Ten. Woods.

PI. 33, fig. 1 ; PI. 42, fig. 16; PI. 32, fig. 5 ?.

Crioceras irrcgulare, Ten. Woods, Journ. R. Soc. N. S. Wales, 1882, xvi., p. 151, t. 8 , f. 2 .

Sp. Char. Shell loosely and irregularly coiled; whorls one and a-half, quite 
free, but the distance irregular, much compressed at the sides; tuberculate in sixteen 
rows. The first six obsolete, tubercles, three on each side, conical, short, close on the 
sides, but at an interval on the dorsal edge, then disappearing except that a faint 
row seen near the end of the fragment after a long interval. Costae of two sizes, 
the tuberculate ones large, and separated from one another by simple, narrow, round, 
undulating ribs, which vary in number between the tubercles from two to thirteen. 
(Ten. Woods.)

Ohs. The above description is quoted from the late Rev. Mr. W oods’s Paper 
word for word, and with identical punctuation. The latter, in the second sentence, 
seems to have become misplaced, because the sense and meaning of the paragraph does 
not appear to be continuous.

The figure of this species certainly represents a more loosely coiled shell than
C. australe, but nevertheless the resemblance between the form of the costae and 
arrangement of the tubercles is so conspicuously alike that a connection between the 
two cannot but be suspected. The original figure is given in PI. 33, fig. 1, and here 
will be noticed the apparent tapering termination, or rather commencement, or nucleus, 
of the shell, this free and open state being quite different to anything yet noticed in
C. australe, the initial portions of which are represented in PI. 30, fig. 7, and PI. 32, 
fig. 1. There are two, three, four, and six costae at times between the larger node
bearing ribs, and these seem to occur irrespective of order (PI. 33, fig. 1). This is the 
case in C. australe, and, as in that species, the nodes cease suddenly, and are confined to 
a limited portion of the surface only. Two very prominent nodes occur on the back 
(PI. 42, fig. 16), one at each side, immediately below these (PI. 42, fig. 16), and one or 
two on each flank (PI. 33, fig. 1). Compare with this the ornamentation of C. australe 
(PI. 32, figs. 1 and 2). The specimen referred to C. irregulare, frcrni the Walsh River 
(PI. 42, fig. 16), has the peculiarly flattened appearance, on its inner or concave side, 
which generally results from the close contiguity of another whorl, and therein still 
more indicating its probable relation to C. australe.

As figured by Mr. Tenison W oods, C. irregulare is decidedly after the type of 
Crioceras latus, Q-abb,* both in the enrolment of the whorls and form of ornament, but 
in Gabb’s species the larger prominent ribs are farther apart.

Loc. Palmer River (The late Rev. J. E . T. Woods); Head of Walsh R iv er f 
(Hanris Expedition— Queensland Museum).

* Pal. California, 1.15, f. 25.
f  The head of the Walsh River is in Palaeozoic and Plutonic rocks. Probably the true locality is 

further down the river. (R.L.J.)
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Cbiocebas, sp. ind., PI. 33, figs. 4, 5, and 6.
Ancyloceras or Hamites, Etheridge fil., Journ. R. Soc. N. S. Wales, 1883, xvii., p. 89, 2nd PI., bottom

l.h. fig.
Obs. In 1883 I  figured a fragment, provisionally referred to Ancyloceras or 

Samites, but which I  now think may be more appropriately referred to Grioceras. The 
ribs are in bundles of two or three, proceeding from a series of single nodes, or tubercles, 
on the flanks, arranged generally in a line along their centres, or coming close down to 
the dorsal (concave) margin. Here and there one of the ribs may be much stronger 
than the others (PI. 33, fig. 4).

Another specimen has since come to light from the Aramac W ell, in which the 
arrangement is similar generally, but slightly different in detail (PI. 33, figs. 5 and 6). 
Here the tubercles are farther apart on the flanks ; the ribs more commonly in bundles 
of two, this subdivision being remarkably well shown on the back, where also a double 
row o f tubercles is visible. Further examples of these specimens, which are perhaps 
specifically identical, will be welcome.

Loc. Landsborough Creek, Thomson River, PI. 33, fig. 4 (P rof. A . Liversidge—  
Colin. Sydney University) ; Aramac Well, at two hundred and eighty-four feet 
(/S'. Sharwood).

Cbiocebas Edkinsi, sp. nov., PI. 30, figs. 8 and 9.
Sp. Char. Shell simple, of apparently not more than two volutions, in a more or 

less oval co il; section ova l; dorsal and ventral lobes about equal, and much smaller than 
the lateral; dorsal and ventral saddles each divided into two branches, which bifurcate. 
Surface with equidistant, regular ribs, one becoming larger than the others at intervals, 
separated by equal interspaces; a row of very small tubercles on each side the back.

Obs. A  small and pretty species of this genus, not exceeding three-quarters of 
an inch in diameter, resembling in the curvature of its shell, the Grioceras irregulare, 
Ten. Woods, but the size precludes any reference to this species. Had only a single 
specimen been present it might have passed for the young of that shell, but as the 
examples are numerous, and constant in their characters, they can only be regarded as 
adult individuals, and as such are certainly new to the Cretaceous rocks of Queensland.

C. Edkinsi is associated with a number of other shells, such as a small lnoceramus, 
possibly a Nucula, a small crushed Ammonite, of a strongly G-ault facies, and casts o f 
univalves, but the latter not in a good state of preservation. It is allied to, and very 
like Ancyloceras Beyrichii, Karsten,* especially in the simple coiled whorls.

The name is given in honour of Mr. E. R . Edkins, who presented the specimens 
to the Queensland (Geological Survey.

Loc. Well, seven miles east of Mount Cornish Homestead, near Muttaburra, at 
two hundred and thirty feet below the surface (E . B. Edkins).

Family— NAUTILID^E.
Genus— N A  TITIL US, Bregnius, 1732.

(Dissert, de Polythal.)
Nautilus H endebsoni, sp. nov.

Obs. Fine examples were obtained too late for detailed description, but 
it may be sufficient to say now that they are after the general type of AT. elegans. 
Named in honour of Mr. J. B. Henderson, M.I.C.E., Hydraulic Engineer to the 
Queensland Government, who has presented many fossils to the Geological Survey 
Museum. These will be described later.

# Geol. l’Ancien. Colombie-Bolivarienne, Venezuela, Nouv.-Grenada et Ecuador, 1886, t. 1, f. 4a.
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Loc. and Horizon. Maxwellton, Flinders River, Lat. 20° 45' S., Long. 142° 
48' E. (J\ Burkitt) ; Wellshot Run, Barcaldine, Lat. 23° 55' S., Long. 144° 25' E. 
(A . Lymburner) ; Ilfracombe, Lat. 23° 30' S., Long. 144° 45' E. (— Sheehy).

Sub-Kingdom— VERTEBRATA.

Class— P is c e s .

Order—-CHONDROPTERYGII.
Family— LAMNIDJE.

Genus—L A M N A , Cuvier, 1817.
(Regne Animal, ii., p. 126.)

L amna D aviesii, Etheridge fil.
Lamna Daviesii, Eth. fil., Proc. Linn. Soc. N. S. Wales, 1888, iiL, Pt. 1, p. 159, t. 4, f. 2 and 3.

Sp. Char. Vertebrae four inches high, three-quarters of an inch in length, and 
with a transverse diameter of more than two inches. Outline of the centrums oval, 
with a slightly concave surface. Peripheral fissures very narrow and numerous; margins 
of the centrums prominent and rounded. *

Obs. The present very remarkable specimen consists of seven vertebrae of a 
Selachian fish, firmly united together, but slightly displaced obliquely from their normal 
position, and as a whole six inches in length. In all probability, from the difference in 
the height and transverse measurement, these vertebrae had to some extent an oval 
outline, but this may have been intensified by the oblique displacement they have 
undergone.

W ith our present unsatisfactory knowledge of the remains of this group of fish 
in bygone periods, it is difficult to decide on a genus for these remains, but there is a 
general correspondence to the excellent figures given by Agassiz of the vertebraB of 
extinct species of Lamna, for it is quite clear that the whole of each centrum was ossified, 
as in the family represented by the genus in question. According to Agassiz’s statement 
as to the number of the peripheral fissures in the anterior, posterior, and abdominal 
regions of the column, the present specimen would be those of the abdominal.

It must be the representative of a very large fish. The Australian Museum 
contains a Carcharodon Bondeletii, about nine feet long, with vertebrae the centrums of 
which are about half the size only of those in this fossil. Judging by these measure
ments, it would appear to Mr. J. Douglas Ogilby, who has kindly gone into the question 
with me, that we have here the remains of a fish which must have been from eighteen 
to twenty feet long.

Loc. and Horizon. Richmond Downs, Flinders River ( C W .  B e  Vis— Colin. 
Queensland Museum, Brisbane).

L amna appendiculata, Agassiz.
Otodus appendiculatus, Agassiz, Rech. Poiss. Foss., iii., p. 270, Atlas, iii., t. 32, f. 1-25.

,, ,, Eth. fil., Proc. Linn. Soc. N. S. Wales, 1888, iii., Pt. 1, p. 158, t. 4, f. 1.
Lamna appendiculata, Smith Woodward, Cat. Foss. Fishes Brit. Mus., Pt. 1, 1889, p. 393.

Sp. Char. A  tooth of the upper jaw, nearly one inch in height from a line 
drawn between the fangs upwards to the apex, three-quarters of an inch across the root,
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mid rather less between the fangs. The upper margin o f the root describes almost an 
ellipse, the fangs being thick and obtusely rounded. The crown is rather more 
than half an inch high, rather flattened on the inner surface, and gently arcuate 
from before backwards, with the lateral or cutting edges and the apex sharp. 
The basal cusps are small, but prominent and sharp, the posterior of the two being 
the larger.

This tooth is in all probability from the upper jaw, and from its arcuate outline 
somewhat posterior in position. The specimen was carefully compared with a large 
series of similar teeth from the Cretaceous rocks of England, and found to agree 
excellently with Agassiz’s species, especially that form represented in his PI. 32, f. 15, 
the present example being but slightly more arcuate.

Loc. Limestone at Kamilaroy, Leichhardt River, North-west Queensland 
(B . L. Jack).

Order—GANOIDEI.

Family— ASPID O RH  Y N  CHID AS.

Genus— A S P  ID  OBBJYN C S V  8, Agassiz, 1833.
(Rech. Poisa. Foss., ii., Pt. 2, p. 135.)

Obs. Mr. It. Etheridge, F.R.S., has recorded* the caudal portion of the vertebral 
column, and several of the peculiarly elongated scales of this genus. It is possible, 
however, that these fragments may belong to the following genus.

Loc. Hughenden ( The late JR. JDaintree).

Genus— BJELOJYOSTOJMUS, L. Agassiz, 1844.

(Rech. Poiss. Foss., ii., Pt. 2, p. 140.)

Belonostomus Sweeti, JEth. fit. and A . S. Woodw.
Belonostomus Sweeti, Eth. fil. and A. S. Woodw., Trans. R. Soc. Viet., 1892, ii. (2), Pt. 2, p. 1, t. 1.

Obs. For a full description of the remains of this fish the Reader is referred to 
the Paper by Mr. A. S. Woodward, F.Z.S., and the Writer. It is believed to be the 
largest species of the genus, measuring onerfoot three inches in length. It was a much 
less slender fish than the typical Jurassic species, JB. tenuirostris, Ag., and JB. spJiyrcenoides, 
Ag., and the superficial ornament of the scales was much more conspicuous and elaborate. 
The only Belonostomus which appears to be at all comparable to the Queensland species 
is the large B. Comptoni, Ag., sp., from Brazil, the scale sculpture of the latter being 
equally conspicuous with our species, with this exception, that the principal flank scales 
never appear to exhibit the prominent, fine, transverse striations so characteristic of 
the hinder margin of all the flank scales of B. Sweeti.

Belonostomus lived in the same geological periods in Europe, India, and Brazil, 
and its discovery in Queensland is thus of great interest, as extending still further the 
ascertained geographical range of the genus during Mesozoic times.

Loc. Hughenden (G . Sweet— Colin. Sweet; and JD. P . By an,—Colin. Geological 
Survey, Queensland).

* Quart. Joum. Geol. Soc., 1872, xxviii., p. 346.
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Class— R e p t i l i a .

Order—GHELONIA.
Family— CH ELON IDiE

Genus— N O TO CH ELO N E, Lydekker, 1889.
Notochelys, Owen (non Gray), Quart. Journ. Geol. Soc., 1882, xxxviii., p. 178.
Notochdone, Lydekker, Geol. Mag., 1889, vi. (3), p. 325.

,, Lydekker, Cat. Foss. Reptilia and Amphibia Brit. Mus., Pt. 3, 1889, p. 70.

N otochelone costata, Owen, sp.
Notoclielys costata, Owen, loc. cit.9 p. 178.

99 Eth. fil., Geol. Mag., 1886, iii., p. 329.
Notochelonc costata, Lydekker, loc. cit.9 pp. 325 and 70.

Ohs. The remains of this Chelonian consist of the anterior part of the carapace 
and plastron. These portions were not united by bone, so that no affinity can exist with 
the freshwater and terrestrial genera. It appears to be more nearly allied to the marine 
Turtles ( Chelone).

Sir Eichiard Owen states this to be the first evidence of a fossil Chelonian 
obtained in Australia, but he appears to have overlooked the late Mr. Krefft’s discovery 
of the carapace of a freshwater species in the W ellington bone-caves * and Dr. E. P. 
Eamsay’s description of the pelvis of a Turtle from Lord Howe Island.f

Furthermore, a marginal scute of a Chelonian from Westbrook, a tributary of 
Oakey Creek, Condamine Eiver, has long been in the collection of the G-eological 
Department o f the British Museum, presented thereto by Dr. Q-. Bennett.

The district in which this interesting fossil was found abounds in organic remains 
o f Cretaceous age, and there is nothing in the structure of this Chelonian which would 
militate against its having lived at that period of the earth’s history.

Loc. Landsborough Creek, Thomson Eiver (P rof. A. Liversidge— Colin. 
Sydney University).

Order—ICHTHYOPTERYGIA.
Genus— IC H T H Y O SA U R U S , Kbnig, 1820.

(Icon. Foss. Sectiles, t. 19, f. 250.)

ICHTHYOSAUBUS AUSTRALIS, McCoy.
Ichthyosaurus australis, McCoy, Ann. Mag. Nat. Hist., 1867, xix., p. 355; Ibid., xx., p. 196.

,t ,, McCoy, Trans. JR. Soc. Viet., 1868, viii., Pt. 1, p. 42 ; Ibid., 1869, ix., Pt. 2, p. 77.
,, „  Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 228.

Sp. Char. Centrums of the vertebrae four inches wide, three inches deep, and one 
and a-half inches long, deeply biconcave, and with conical articular surfaces ; paddles 
with eight rows of phalangeal joints ; teeth with a rough, bony, square base, above which 
the smooth base of the crown has a circular section, the remainder of the conical crown 
being marked with close irregular obtuse ridges, with narrow intermediate impressed 
lines; eyes five and a-half inches in antero-posterior diameter, the pupillary opening two 
inches, and the sclerotic divided into about thirteen pieces. (McCoy.)

Ohs. This is said by Sir F. M cCoy to be one of the largest species of the genus, 
being twenty-five feet long. The teeth resemble those of I. campylodon, Carter, from 
the English Chalk.

* Australian Vertebrata, Foss, and Recent, 1871, p. 39. 
t  Proc. Linn. Soc. N. S. Wales, 1882, vii., Pt. 1, p. 86.
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It would be a great boon if Prof. McCoy would publish a full description of this 
interesting Reptile, as quite recently fine additional remains of I. australis have come to 
hand through the labours of Messrs. J. Burkitt, J. Hugh Moor, and W\ L. Mackinnon. 
The first of these gentlemen has obtained the snout portion of a large head with powerful 
teeth and a number of united vertebrae; the second a portion of a skull showing the 
orbit, with sclerotic plates in situ, and a large number of disjointed centrums of vertebrae ; 
whilst the last-named collector has forwarded other disarticulated centrums, which, 
although smaller, have every appearance of being those of this species.

L og. Base of Walker’s Table Mountain, Blinders River (Messrs. Carson and 
Sutherland—Nat. Mus., Melbourne) ; Bed of Blinders River, thirty-five miles below 
Richmond Downs, approximately Lat. 20° 37' S., Long. 142° 43' E. ( J. Burkitt)  ; 
Blinders River, at Manfred Downs, approximately Lat. 20° 5' S., Long. 141° 45' E. 
(J. Hugh Moor) ; Qlendower, Upper Blinders (W . L. Mackinnon).

I chthyosaurus marathonensis, Etheridge fil.
Ichthyosaurus marathoncnsis, Eth. fil., Proc. Linn. Soc. N. S. Wales, 1888, iii., Pt. 2, p. 405, t. 7.

Ohs, The fossil consists of that part of the upper and lower jaws of a large skull 
anterior to the nostrils. It measures ten inches in length, and exhibits the greater 
portion of the right maxillary and dentary bones, and a portion of the left. At the 
anterior end the specimen has been broken off short, immediately posterior to the union 
of the rami, and at the hinder end just anterior to the outer termination of the nasal 
bones. At the former the snout is three and a-half to four inches in transverse measure
ment, and at the latter point four and a-half inches. There are thirty teeth in all 
preserved, ten implanted in the pre-maxillary, and eleven in the dentary.

Both bones are longitudinally channelled by a deep semi-interrupted groove, 
similar to that seen in other species of Ichthyosaurus.

The teeth are of medium size, but larger than in some species, measuring from an 
inch to an inch and a-quarter from the alveolar edge to the apex of the crown, but 
including the implanted base, one of the foremost teeth measures an inch and three- 
quarters in length. They increase in diameter and stoutness from before backwards, are 
conical sub-circular in section, with a non-trenchant and apparently straight crown. The 
enamel is ornamented with grooves and ridges, but there is no evidence that the crown 
apices were devoid of these; but, on the contrary, the upper portions of the crown and 
the base of the teeth above the alveolus appear to be more strongly ridged than does the 
middle line of each tooth. In the most anterior tooth but one preserved in the 
pre-maxillary, having a sectional diameter of half an inch, there is a pulp cavity of 
three-sixteenths of an inch.

In a transverse section of the posterior end the following facts are discernible. 
The breadth of the pre-maxillary across the top of the alveolar cavity is one inch. On 
the outer border the external groove traversing this bone longitudinally leads into a 
well-marked cavity, the exterior alveolar wall being thin, but this is perhaps owing to 
some extent to the lateral abrasion the specimen has undergone. The alveolus cut by 
the section is five-eighths of an inch wide and an inch in depth. Brom the thickened 
and enlarged lower end the inner wall of the bone is directed upwards in a fairly 
straight line until it reaches a point on a level with the upper end of the alveolus. Here 
it takes a well-marked bend inwards to above the cavity o f the external groove; thence 
it bends outwards to become the median surface for union with that of the left pre
maxillary. The inner alveolar wall descends at least four-eighths of an inch lower than 
the outer one. There is no indication of the nasals. In the lower jaw the lower portion 
of the dentary is not preserved, having flaked off from the specimen, but this bone



would probably present a deeply sigmoidal outline if whole. It now measures through 
the base of the alveolus an inch and one-eigbtb, the latter being six-eighths of an inch 
deep. From the bottom of the alveolus through the inner portion of the dentary there 
is only a thickness of three-sixteenths of an inch. The upper element of this bone is 
nearly as correspondingly thick as the lower portion of the pre-maxillary, whilst that 
part below the alveolus, including the portion split off, is at least one inch in height. 
The external longitudinal groove leads into a sac, which, with the passage uniting the 
latter to the outer groove, almost completely cuts the bone itself in half, and strongly 
resembles the similar vascular canal in the pre-maxillary. W e also notice in this section 
the difference in the angle of the alveolus in the upper and lower jaws, and doubtless 
the curved outline of the lower teeth is a provision of nature to bring them into 
apposition with those of the upper jaw, which are straighter and set at an entirely 
different angle.

I  do not see any trace of the splenial bones, the fracture which severed this 
portion of the jaws from the remainder o f the head having taken place too far forward, 
unless the small fragment of bone at the very bottom of the section in the middle 
line represents the anterior termination of the right splenial.

Since Prof. Sir F. M cCoy’s first announcement of Enaliosaurian remains in 
Queensland very little seems to have been done towards working out the distribution of 
this important group of reptiles in Australia. The details of his Ichthyosaurus australis 
given by McCoy are so meagre that it is with the greatest difficulty a comparison can 
be instituted with any other remains. The presence of the casts in the Australian 
Museum would have rendered this task easier than it otherwise could have been had 
that portion of the head mentioned by McCoy as bearing teeth been present, but the 
cast in the Museum consists of a portion of the right side included between the 
posterior margin of the orbit to about half the length of the nostrils, measuring one 
foot in length by seven and a-half inches high. This portion of the cranium is, o f 
course, much posterior to that here described, but, judging from the relative pro
portions of the two specimens, I  am inclined to regard the present fragment as a 
portion of a species quite as large as Sir F. M cCoy’s, and it is possible they may be 
identical.

The general proportions of this snout resemble those o f I . campylodon, Carter, 
from the English Chalk, and there is present in this species a well-marked vascular 
channel * along the pre-maxillary and dentary bones, just as we see it here. Describing 
this, Sir Richard Owen says: “  Opposite the origin of the inner alveolar plate the pre
maxillary is traversed by a straight longitudinal groove, four lines in breadth, which 
contracts as it advances forwards.” f  Touching the similar groove seen along the 
dentary, he adds: “  The outer part of the dentary at the hinder fracture is six lines in 
thickness, smooth, and convex on its outer side, which is traversed by a longitudinal 
groove, which also slightly narrows as it advances.”

As well as in I . campylodon, this groove is shown in Sir R. Owen’s figures of the 
jaws of I . communis J and I. platyodon,§ Liassic species.

Sir F. McCoy notes the resemblance of the teeth o f his I . australis to those of
I. campylodon, previously referred to, a likeness which is also perceptible in our species. 
I  am unable, however, to institute a comparison between the latter and I. australis, 
from the fact that the casts in the Australian Museum do not exhibit the tfeth. * * * §

* Mon. Foss. Rept. Cret. Form., 1851, t. 25, fig. Iff.
t  Loc. cit., p. 75.
X Mon. Foss. Rept. Liassic Form., t. 24, f. 2.
§ Ibid., t. 31, f. 2.
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The upper surface of the pre-maxillary, judging from the section of the right 
one, would form rather a narrow arch, differing very much in this respect from the 
broad semi-circular outline of I. campylodon.

In describing the Fossil Reptilia of New Zealand, Sir James Hector, F.R.S., 
has applied the name of Ichthyosaurus australis* to some remains found in that 
country. Sir F. McCoy’s name having priority, that of the New Zealand species w ill. 
need alteration.

hoc. Marathon Station, North-Central Queensland (C. W. D e Vis— Queensland 
Museum, Brisbane).

Order—SAUROPTERYGIA.
Genus— P LE SIO SAU R U S, Conyheare, 1821.

(Trans. Geol. Soc., v., Pt. 2, pp. 560 and 581.)

Plesiosaubus macbospondyltts, McCoy.
Plesiosaurus macrospondylus, McCoy, Ann. and Mag. Nat. Hist., 1867, xix., p. 356; Ibid., xx., p. 196.

,, ,, McCoy, Trans. R. Soc. Viet., 1868, viii., Pt. 1, p. 42.
Sp. Char. Cervical vertebraB only known ; each centrum three inches long, three 

wide, and two and a-half inches deep. {McCoy.)
Ohs. Sir F. McCoy remarks that this appears to be specifically distinct from

P . Sutherlandi, by the extraordinary rugosity of the edges of the articular ends of the 
centrum, as in Plesiosaurus ruyosus, each of which presents a remarkably elongated form. 
Our present knowledge of P . macrospondylus is very inadequate.

Loc. Base of Walker’ s Table Mountain, Flinders River (Messrs. Carson and 
Sutherland—National Mus., Melbourne).

Plesiosaueus Sutheelandi, McCoy.
Plesiosaurus Sutherlandi, McCoy, Ann. and Mag. Nat. Hist., 1867, xix., p. 356; Ibid., xx., p. 196.

,, ,, McCoy, Trans. R. Soc. Viet., 1868, viii., Pt. 1, p. 42.
,, „  Eth. fil., Ann. Report Dept. Mines N. S. Wales for 1887 [1888], p. 167, PI. 1, f. 1-4.

Ohs. Sir F. McCoy has very briefly described the trunk vertebrae of this reptile— 
too briefly for his remarks to be of much service in determining the species. He states 
that the length of the centrum is two and a-quarter inches, the width three and three- 
quarters, and the depth two and a-half inches. These measurements, Prof. McCoy 
thinks, resemble those of P . australis, Owen, from New Zealand, but the proportions are 
obviously different.

Thanks to the kindness of Sir F. McCoy, in forwarding his original specimens 
for comparison, I  have been able to identify with his species some additional remains 
from Central Queensland. The fossils consist o f the centrums of cervical vertebrae, 
without processes. They are transversely ovate or ellipsoidal in outline, two and an eighth 
inches long, four and a-half wide, and two and three-quarters high. The upper surface 
is depressed convex, but below the middle line is sub-angular. The venous openings 
are two, large and distinct, the surface of the vertebrae exterior to them, and between them 
and the pleurae, more or less concave. The centrums have a well-marked, rather flattened 
articular surface, half an inch wide, but with sharp, erect, non-rugose external edges. 
Within the articular surface each centrum is depressed, but not actually concave, in 
fact more flattened than concave, three inches by one and a-hal.f, smooth, and with the 
faintest trace of a tubercle or prominence. The neurapophysial and pleurapophysial 
surfaces are contiguous to one another ; and the last-named, although lateral in position,

* Trans. N. Zealand Inst, for 1873 [1874], p. 155.
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are nearer to the upper than the lower surfaces of the centrums, and they in no way hide 
any part of the inferior surfaces of the latter. The neurapophysial surfaces were long 
fore and aft, and somewhat narrow, but those of the pleurapophysial, on the other hand, 
were large and oblique, and somewhat narrow.

In P . australis, Owen, there are two large and two small venous foramina instead 
of only two large, as in the present case. Amongst other New Zealand species is P . 
crassicostatus, Owen,* the centrums of which, according to Sir .Tames Hector, “ are deeply 
excavated beneath, with two venous foramina. The articular surfaces are elongately 
transverse, forming a contracted oval, and only moderately concave with rounded 
margins. ” f  In the Queensland bones the margins are distinctly flattened, and the 
ventral surface, instead of being excavated, is convex. The concavity mentioned by 
Hector is visible in his figures, and gives a character to the vertebrae not to be mistaken 
or overlooked. Furthermore, the centrums of the former have no definite tubercle, 
which is present in P . crassicostatus.

Loc. "Walker’s Table Mountain, Flinders River {Messrs. Carson and Suther
land— National Mus., Melbourne) ; Pitchery Creek, Barrington’s Station, Central 
Queensland (& . J. W. Crummer— Mining and Geol. Mus., S ydney); Marathon 
(Cr. Sweet— Colin. Sweet, Melbourne).

Some additional remains of Plesiosaurus have lately been described by the W riter,% 
consisting of vertebrae and ribs confusedly intermingled. No good purpose would be 
served by applying names to these bones, but the following is a general description of 
the fossils.

In this mass we have the remains of at least four vertebrae, which, judging from the 
form and attached processes, are clearly those of the dorsal series. Only one, however, 
is in any degree perfect, the others having undergone fracture, and all abrasion. 
Intermingled with the vertebrae are portions of ribs, particularly two well-marked 
fragments, and an articular end of a third.

The most perfect vertebra is five and a-quarter inches high, but the inferior 
margins o f the centrum are not preserved, so that this measurement is somewhat under 
that of the perfect size o f the bone. The edges of the articular surfaces are much 
worn and decorticated, but, as preserved, the entire centrum is an inch and a-half in 
height, and the concave articular surface an inch and a-quarter. The length of the 
centrum, fore and aft, is an inch and three-quarters, and the breadth, or width, two 
inches. The neural spine, from the upper margin of the canal in the middle line, is 
three and three-quarter inches in height, but is shortened by fracture ; it is sharp, thin, 
and laterally compressed. A t its base the spine is an inch and a-half thick from before 
backwards; but at the broken upper extremity, the transverse width is a little less than 
an inch. It is very erect, and does not appear to have any posterior inclination, but 
the posterior zygopophysis would overhang the succeeding centrum to a slight extent 
when in apposition with it. The neural canal itself is broadly oval, measuring an inch 
in its longest diameter; but the pre-zygopophysis is not preserved. The diapophysial 
support of the rib visible is placed very high up, and is directed backwards and upwards 
and forms the entire costal surface; below this point the surface of the vertebra is 
much hollowed. The diapophysis is ledge-like, flattened to some extent above and below,

* Geol. Mag., 1870, vii., p. 53. 
f  Trans. N. Zealand Inst., 1874, vi., p. 342.
t  On additional Evidence of the occurrence of Plesiosaurus in the Mesozoic Rocks of Queensland. 

Proc. Linn. Soc. If. S. Wales, 1888, iii., Pt. 2, p. 410, t. 8.
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with the ridge connecting its under portion to the lateral surface of the centrum very 
ill-defined. The actual surface for the rib-articulation is not preserved, -through 
fracture.

The remains of the ribs consist either of portions of two or else one broken in 
half with the severed ends contiguous to one another. One of these pieces is six inches 
in length, the other six and a-half inches, the former practically straight, the latter 
curved, and both laterally compressed. W hen united these would represent a rib from 
thirteen to fourteen inches long. The third example, previously referred to, represents 
the proximal end of a rib, with a simple expanded termination about three-quarters of 
an inch in diameter.

Taking into consideration the general character of these bones and the position 
of the diapophyses, little doubt can be entertained that we are dealing with vertebrae 
of the dorsal series. In describing those of Plesiosaurus dolichodeirus, Conyb., Sir. It. 
Owen says— “ The transition from the cervical to the dorsal series is effected by the 
usual elevation of the costal surface by gradational steps continued through about five 
vertebrae, until a single costal surface is presented by a large diapophysis from the 
neural arch.” * This is precisely what we have here, the diapophysis assuredly having 
reached its definite elevation. Again, if I  am right in conjecturing that the two pieces of 
rib appertain to one, the sum of these characters would seem to indicate the middle of the 
dorsal series, as the position to be occupied by the present bones when in situ in the 
column.

Little can be said as to the specific identity of these vertebrae, but we can- only 
compare them with those of the preceding species : —

“ P . macrospondylus, McCoy.— Cervical vertebrae with very rugose articular 
surfaces to the centrum.”

“  P . Sutherlandi, McCoy.— ‘ Trunk’ vertebrae, having the centrum two and a-quarter 
inches long, by three and three-quarter inches wide, by two and a-half inches deep.”

As regards the first of these vertebrae, they are, so far as discovered, cervical, but 
if the dorsal are similarly rugose, the bones now under description must be distinct. In 
connection with P . Sutherlandi, the word “  trunk”  would lead one to infer that dorsal 
vertebrae are probably meant, as distinct from cervical and caudal; if so, the measure
ments are quite different from those of the present specimens.

.Several species have been described from the Mesozoic rocks of New Zealand by 
Sir It. Owen, I\R.S.,f and Sir James Hector, F .R .S .; J but I  am unable to satisfy myself 
of the identity of the present specimens with any of them. Two, P. australis, Owen, 
and P . crassicostatus, Owen, appear to be well known. The first is distinguished by 
the general character of its vertebrae ; and the second by the presence of a very large 
central tubercle. The four others we are less acquainted with, and a comparison without 
actual specimens becomes very difficult. Two, P . Hoodi, Hector, and P . Holmesii, 
Hector, are known only by cervical vertebrae; whilst of the two others, P. Traversi, 
Hector, and P. MacJcayi, Hector, we are only acquainted with cervical vertebrae and 
portions of the lower jaw of the first, and general fragments of the skeleton of the 
second. Under these circumstances, as I am unable to make as minute comparisons as 
should be done, a distinctive name is not applied to the fossils now under consideration.

Loc. Walsh River, North Queensland (C. TV. De Vis—Queensland Museum, 
Brisbane).
_________________________________________________________________E.

* Mon. Foss. Reptilia Lia3 Form., 1865, Pt. 1, p. 6.
f  Report Brit. Assoc., 1861, p. 122; Geol. Mag., 1870, p. 52.
J Trans. N. Zealand Institute for 1873 [1874], p. 333.



CHAPTER X X X III .

TH E DESEET SANDSTONE FO EM ATIO N .
(UPPER CRETACEOUS.)

T h is  great formation must at one time have covered at least three-fourths of the 
Colony of Queensland, although its denuded remains now occupy less than the twentieth 
part of the area over which it originally extended. After the Eolling Downs Formation 
had been laid down in the comparatively narrow sea which connected the Gulf of 
Carpentaria with the Great Australian Bight, and converted the Australian area into 
two islands, a considerable upheaval took place. The denudation of the Eolling Downs 
Formation followed, and must have gone on for some time. Unequal movements of 
depression then brought about lacustrine conditions on portions of the now uplifted 
bottom of the old deep-sea strait, and in other portions permitted of the admission of 
the waters of the ocean. Finally, a general upheaval placed the deposits of the period 
just concluded in nearly the positions in which we now find them.

In the southern portion of the Colony a good deal of the Desert Sandstone maybe 
seen without leaving the Southern and "Western Eailway. It begins first to arrest the 
attention of the traveller to the west of Hodgson, in the low table tops of Mount Abun
dance, near Brinsop Eailway Station (338 miles). The station is 1,170 feet above the sea, 
and the base of the sandstone tableland is not much above that altitude. The railway cuts 
through a low sandstone tableland, about the same altitude, just before reaching Amby 
Station, and passes to the south of another on the opposite or west bank of Amby Creek. 
South of Mitchell Station (1,104 feet), another sandstone tableland is passed on the north. 
Between Womallilla and Mungallalia Stations (400 miles) the line cuts through another 
tableland which stretches for a considerable distance to north and south.* A t Dulby- 
dilla (410 miles) the line surmounts the divide between the Culgoa and Warrego Eivers, 
which is capped by a table of Desert Sandstone about two hundred and eighty feet in 
total thickness, the upper portion being red, gritty, ferruginous, and the lower portion 
felspathic sandstone. The base of the sandstone is only a little above the level of 
Dulbydilla Eailway Station (1,443 feet). One standing on the top of the range near 
Dulbydilla, and looking north and east, can see the Desert Sandstone forming an almost 
continuous line of cliffs enclosing, like a frame, the heads of the Culgoa Eiver, and 
prolonged eastward along the summit of the so-called “  Great Dividing Eange” between 
the Dawson and Condamine Eivers. In  the sandstone at Dulbydilla—which I have had 
an opportunity of examining minutely f — I saw no organic remains except plant- 
impressions, too imperfect for identification. At 398 miles (two miles east of Mun- 
gallalla Station), a fine-grained ferruginous sandstone, red to yellow in colour, yielded a 
number of curious impressions, to which Mr. John Falconer directed my attention, and

* It is evident from the descriptions given by the late Rev. W. B. Clarke of the localities from which 
the Wollumbilla and Amby fossils were derived, that he had no idea that the sandstone tablelands in question 
were distinct from the fossiliferous (Rolling Down) beds, an idea which the late Mr. Richard Daintree was 
the first to entertain.

t  In October, 1885, when on an expedition in search of artesian water in the Western Interior, in
company with the Hydraulic Engineer.
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which are in the Survey Museum awaiting -the advent of somebody who can throw light 
upon their origin. The surface of the sandstone, which is in thin flags, is marked by a 
network of raised lines crossing one, another at all angles. These lines are probably due 
to the filling up, with fine sand, of cracks produced by sun-drying, the subsequent 
shrinking of the rock on consolidation having left the lines standing in relief. Each 
square, or rectangle, or trapezoid, encloses a scroll in high relief, the outer end of which 
generally springs from one of the straight lines. The scrolls somewhat resemble the 
circinate vernation of the fronds of ferns, but the resemblance is evidently a mere fancy* 
M y Colleague believes that the scrolls are not even of organic origin, and they form an 
unsolved puzzle which weighs on my mind. At this place the Desert Sandstone rises to 
a height of about one hundred feet above the level of the railway. The highest beds are 
of red sandstone. These rest on yellow sandstones, which overlie shales or mudstones, 
with bands.of clay-band ironstone nodules. It is on the yellow sandstones that the 
circinate markings occur. The same beds also contained tracks and burrows, and 
questionable plant-remains, including fragments of silicified wood.

The railway line furnishes a convenient datum from which the altitude of the 
base of the Desert Sandstone can be ascertained. So far as the railway traverses the 
district of Maranoa— i.e.y from Teulba (281 miles) to Dulbydilla (410 miles)—it rises 
with a gentle grade from 986 feet to 1,413 feet above the sea-level, or about six 
feet in a mile. The bases of the Desert Sandstone fragments seen from the railway 
probably average about twenty feet above the level of the rails. In other words, the 
present denuded surface is only a little below that on which the Desert Sandstone was 
laid down. The base of the Desert Sandstone may be taken to rise from 1,006 feet at 
Yeulba to 1,463 feet at Dulbydilla.

Over the whole Maranoa District the Desert Sandstone rests horizontally, and 
with a distinct unconf or inability, on the Rolling Downs strata, which dip to the south, and 
from which the Wollumbilla fossils discovered by Mr. Gordon and described by the 
Rev. W . B. Clarke in 1867,* and by Mr. Charles Moore + in 1869, the fossils described 
by the latter gentleman from the Amby River, Mount Abundance Run, Blythesdale, and 
Bungeworgorai,J and the fossils from the Mitchell River, and Roma, collected by me in 
1885, and described by my Colleague in the following pages, were collected.

My journey to the west in 1885 led me from the then terminus of the railway 
(Dulbydilla) to the present terminus at Charleville by coach. Erom Dulbydilla to 
Morven (nineteen miles), the soil is red and sandy, and is evidently derived from the 
decomposition of the Desert Sandstone, although the latter is probably in situ only on 
the very divide. An outlying table of Desert Sandstoue is seen on the north side of 
the road. Erom Morven to Thurles (fifteen miles), the soil is reddish, but gradually 
grows greyer to the west. A t Thurles (1,250 feet), the surface is strewn with pebbles 
of red sandstone and red ironstone, derived from the decomposition of the Desert Sand
stone. A Desert Sandstone tableland lies north of the road between Hamburgh and 
Angellalla Creeks. A large tableland, known as the Angellalla Range, lies between 
Angellalla and Bradley’s Creeks. Its base is 1,360 feet, and its summit 1,485 feet above 
the sea-level. The upper beds are coarse and gritty with quartz pebbles; the lower 
beds are hard, white, fine-grained and felspathic, with a conchoidal fracture.

Erom the Angellalla Tableland to Charleville only the “  Rolling Downs ”  strata 
are met with. The level of Charleville by the railway survey is nine hundred and 
sixty-six feet. "When Mr. J. B. Henderson, Hydraulic Engineer, and I  travelled

* Quart. Journ. Geol. Soc., 1867, xxiii., p. 7.
+ Loc. cit., 1870, xxvi., p. 226.
+ Loc. cit., p. 233.
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together in 1885 the Aneroid gave the level of Charleville as 1,190 feet. Although the 
latter reading must be wrong, it may be. retained for the sake o f comparison, as it 
was one of a series taken all along the route from Brisbane to the Grey Range. A t 
Millie Station, on the Ward River, our Aneroid read 1,120 feet. The southern 
extremities of Desert Sandstone tablelands were seen to the north of the Adavale 
road, between the Nive and Ward Rivers, and between the Ward River and Middle 
Creek. The bases of these tablelands would probably be about 1,200 feet above the 
sea, by our reckoning.

Between Ambatalla Creek (1,190 feet) and Emu Creek (1,025 feet) the road 
crosses a Desert Sandstone tableland (the Paroo Range), which extends from north to 
south and is seven miles in breadth. The base of the sandstone is 1,080 feet and its 
summit 1,280 feet above the level of the sea. The difference in the vegetation of the 
tableland and of the surrounding “  Rolling Downs ”  is most marked. The “  Downs ”  
are well grassed and covered in places with mulga and gidyah trees, while the Desert 
Sandstone has only low brushwood and is almost destitute of grass. The Paroo Range 
is a spur of the Warrego Range, which divides the heads of the Bulloo River from the 
heads of the Barcoo. Opals are said to be abundant in the range at the head of 
Pleasant Creek. I  have been reliably informed that the northern part of the range 
is capped by a lava-form bed of basalt.

The Town of Adavale (1,000 feet) is built on a cemented gravel or conglomerate, 
apparently derived from the waste of the Desert Sandstone.

Between Adavale and Milo Station, on the Bulloo (fifteen miles north-north
west of Adavale), is a low tableland of Desert Sandstone. About two miles north of the 
station a spring rises from a fine-grained hardened sandstone rock (Desert Sandstone ?), 
and even in the terrible drought which prevailed at the date of our visit gave an estimated 
yield of one and a-half cubic inches per second. This spring is about 1,030 feet above 
the sea and twenty feet above the station. At the base of the Desert Sandstone table
land, west of the station, the Manager, Mr. Beck, informed me that there are springs 
capable of watering four thousand sheep in the driest season. In a well in the north
west corner of Britomart Block, thirty miles west-south-west of Milo Station, a well was 
being made through the Desert Sandstone. The section was described by the sinker as 
follow s:—

Feet.
Yellow and brown sandstone [Desert Sandstone].....................................138
Blue-grey clay shales, with indistinct plant remains [Rolling Downs] 19

157
Brackish water was met with at fifty fe e t ; the supply is only about six hundred gallons 
per day.

The direct road from Adavale to Windorah, on the Thomson River, crosses the 
Desert Sandstone tableland in Lat. 25° 50' S. North of the road the tableland bifurcates, 
the western limb being known as the Cheviot Range, and the eastern limb retaining the 
name of the Grey Range. The public-house “  Jack on the Rocks”  affords a welcome to 
the Aveary bushman near the summit of the range, although rather on the Barcoo fall. 
A  shallow well near the house collected, even in the terrible drought of 1885, sufficient 
soakage water from the Desert Sandstone to supply the house. Mr. Beck informed me 
that springs break out— (1) A t the base of the sandstone at the bifurcation of the Cheviot 
and Grey Ranges (head of Coonabilla Creek) ; (2) in Oxford Downs Block, halfway up 
the range ; (3) in the same block on the top of the range ; (4 ) at the base of the Grey 
Range, near the head of Durilla Creek; and (5) round the base of an isolated tableland

2 i
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"between Coorajah and Spencer Creeks (between Grey and Cheviot Ranges). Two of 
these springs were capable of watering one hundred thousand sheep each, and another 
of watering twenty thousand, even in the drought of 1885.

Opals are found in the Cheviot Range, on Bulgroo Run, and in the Grey Range, on 
Nickavilla Run. At the latter place, Mr. Fitz waiters, of Adavale, one of the owners of 
the mine, informed me that the opals are found by driving into the conglomerate or 
sandstone cliffs, the opals beiug found in nodules of siliceous ironstone. Elsewhere they 
are found in similar nodules scattered over the surface of the Rolling Downs, and 
evidently derived from the waste of the Desert Sandstone. Some of the finest opals I  
have ever seen came from Kyabra Creek, in this neighbourhood. The “ change in popular 
fancy” and the “ eradication of prejudice”  which I  observed in 1886 * were all that was 
required to make the Queensland opals “  as valuable as the most appreciated gems from 
Hungary,” appear to have already in some measure been brought about.

In the whole of the region described, from Dulbydilla to the Grey Range, the 
Desert Sandstone tablelands rest on the Rolling Downs beds at elevations varying 
from 1,463 feet to about 1,000 feet The late Mr. Charles S. Wilkinson, Government 
Geologist of New South Wales, informed me, however, that the Palaeozoic rocks of the 
Barrier Ranges are continued into Queensland at the southern end of the Grey Range, 
and it is probable that the Desert Sandstone in that locality rests directly on the Palaeozoic 
rocks.

W est of the Grey Range the Desert Sandstone forms a tableland extending from 
north to south for nearly one hundred and fifty miles, with a breadth varying from 
seven to thirty-six miles. I have not visited this outlier, but it is evident from the Runs 
Map, published by the Lands Department, that the rainfall soaked up by the Desert 
Sandstone escapes in springs around its base— that is, as soon as it comes in contact 
with the argillaceous rocks of the Rolling Downs Formation. The same is true of 
W illie’ s, Walter’ s, and Hood’s, three little ranges north of Hungerford, and which are 
surrounded by springs.

The Desert Sandstone of the Cheviot Range, although it has been breached by 
the Thomson River at Windorah, is doubtless continued to the north for nearly two 
hundred miles by the range which divides the Diamantina waters from those of the 
Thomson. The south end of this range is unknown to me, but I had an opportunity in 
January, 1882, of seeing its northern extremity near Winton. It presents a long line 
of bold mural cliffs to the north, and is surrounded by outlying fragments, once a part 
of it, to north, south, east, and west. I visited the “ Lancewood Range,”  between the 
Diamantina River and Wokingham Creek, and found it to be composed partly of gritty 
white sandstone and partly of hardened white clay, horizontally bedded.

In the “ Opal Range,” south of W inton, and in the tableland between the 
Diamantina and Mayne Rivers, both outliers from the long tablelands, opals are found.

Between Morven and Tambo something is again seen of the Desert Sandstone, in 
the spurs from the western side of the range dividing the Warrego from the Balonne 
waters, and of the fragments into which the range has been cut. Seven miles west of 
Clara Creek is a tableland of horizontal beds of fine-grained hard sandstones, with 
layers and bands of hardened felspathic clay, presumably the north end of the Angellalla 
Range already mentioned. The beds have a total thickness of a little less than eighty 
feet, the road being 1,400 feet and the top of the tableland 1,480 feet above the sea- 
level. Several fragments of the Desert Sandstone tableland are seen to right and left 
of the road between Clara Creek and the township of Ellangowan, on the Warrego

* Handbook of Queensland Geology, p. 77.
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River. The road also crosses several ridges covered with stony dibris of the Desert 
Sandstone, but as a rule it keeps on the lower Rolling Downs Formation. Between 
Augathella and Nive Downs the road for eight miles is carried over a red sandy ridge, 
obviously formed from the dibris of the Desert Sandstone, which is probably in situ 
The road up the right bank of the Nive River shows nothing but the Rolling Downs 
Formation, and the divide between the heads of the Nive and Barcoo is crossed almost 
imperceptibly, and Tambo is reached without the Desert Sandstone being met with, 
although its cliffs are seen in the distance to left and right.

As the road from Tambo to Blackall follows the course of the Barcoo River below 
the level of the base of the Desert Sandstone, nothing of that formation is seen, but 
there can.be no doubt the “ Broken Sandstone Ridges,”  seen in the distance towards 
the heads of Dismal, Birkhead, and Windeyer Creeks, and which are laid down on the 
Runs Map of Mitchell District, issued by the Lands Department, are outliers of the 
Desert Sandstone Range, between the heads of the Barcoo and Belyando. The Runs 
Map of Mitchell District shows the edge of the Desert Sandstone tableland east of 
Aramac, and also shows distinctly how the water absorbed by the porous sandstone 
escapes at the edge of the tableland to form springs and waterholes (Friendly Springs, 
Lake Mueller—a soda lake—&c). On the Blackall and Aramac Road, between Home 
and Evora Creeks, the country is saudy, and the southern half o f the district is covered 
with blocks of stone derived from the Desert Sandstone, clothed with Spinifex grass 
( Triodia) ;  but the Rolling Downs strata are the rocks in situ. - It is evident, however, 
that the Desert Sandstone has but recently been denuded from this locality. The 
crossing of the Alice uear Evora Creek is 1,150 feet above the level of the sea.#

The road from Blackall to Jericho Railway Station, which was the terminus of 
the Central Railway when 1 visited the district in November, 1885, after the first 
twenty-five miles up Dismal Creek, is carried through heavy sand clothed with Triodia, 
evidently the dtbris of Desert Sandstone; but it is at fifty-six miles from Blackall that 
the formation is first seen in situ at a place locally known as “  The Rocks. ”  The 
sandstones are hard, fine-grained, yellow, ferruginous, and micaceous. Three miles 
further low hills rise on the north to an elevation of 1,930 feet above the sea and 50 
feet above the road. The beds o f which these hills are composed dip at 3° to the 
west. A continuous cliff-section could not be seen. The uppermost beds are, of course, 
hard yellowish grit (which would make a fine building stone) with imperfect plant- 
impressions, and a beautiful fine-grained, hard, white, siliceous grit, with a vitrified 
appearance. One piece of a silicified tree which I saw lying flat on the grit was three 
feet long and about eight inches in diameter. The talus below the cliffs shows that 
among the strata are some of ironstone and conglomerate (with round milk-white quartz 
pebbles), although these beds are concealed by the talus. From the hill-top similar hills 
are seen to the north and south, all presenting their scarps to the east and dipping 
gently to the west. From this point to Jericho the road is heavy white sand formed 
from the waste of the Desert Sandstone in situ. Ten miles short of Jericho is a small 
spring on the roadside, the water standing only a foot below the surface (even in the 
terrible drought of 1885), and tasting strongly of lime. Tt is surrounded by calcareous 
tufa .f *

* The Aneroid altitudes taken on this journey are given, as being at least of value relative to one 
another, although they are undoubtedly incorrect. The Railway Survey, for instance, makes the Barcaldine 
Terminus 953 feet, and this locality must be at least a little higher than the crossing of the Alice, where our 
Aneroid read 1,150 feet.

t  Jericho, according to the Railway Survey, is 1,220 feet above the sea: the Aneroid made it 1,410 feet. 
The readings between Dulbydilla and Jericho will have to be corrected accordingly
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Stewart’s Bore has been sunk for artesian water by the Government through 
Desert Sandstone rocks, approximately in Lat. 24° 20;, Long. 146° 20'.

The bore is situated about midway between Tambo and Alpha Railway Station, 
It “ was completed to the coutract depth of 2,000 feet, unfortunately without tapping 
overflowing water, and this is the first Government bore in which no overflowing artesian 
water has been tapped- since the present system of boring was introduced in 1887. The 
strata pierced have been clays, shales, conglomerates, and sandstones of the Desert 
Sandstone or Upper Cretaceous Formation.” *

This bore is interesting and unique. All the successful bores in the Western 
District have obtained their supply of water from the Lower Cretaceous rocks. It is quite 
possible that if the bore had been continued to the base of the Desert Sandstone, water 
would have been met with, but it is unlikelv that it would have overflowed at the surface, 
as the moisture with which the Desert Sandstone is generally saturated has abundant 
facilities for escaping (as it frequently does) at the base of the formation, where it 
comes in contact with the argillaceous shales of the Rolliug Downs (Lower Cretaceous).

According to the Railway Survey the highest point on the divide between the 
Barcoo and Belyando Rivers crossed by the Central Railway is 1,448 feet. The Desert 
Sandstone extends past this to a few miles east of Pine Hill Station (1,158 feet— 255 
miles from Rockhampton), where it probably overlies the rocks of the Drummond Range 
(Star Formation).

This same tableland is by far the largest fragment of the Desert Sandstone which 
has escaped denudation, extending, as it does, from the heads of the Warrego to the 
heads of the Flinders, a distance of three hundred and thirty-six miles, with a breadth, 
on the line of the Central Railway, of seventy-two miles. Further north, where I  
crossed it in January, 1882, between the Thomson and Cape Rivers, its breadth is one 
hundred and twenty miles. Travelling from west to east,f a “  jump up” of about 
fifty feet near the head of Jirkiug Creek, brought us from the Rolling Downs Formation 
to the top of the Desert Sandstone Tableland. The junction of the two formations is 
unconformable. The base of the Desert Sandstone, as seen at the “  jump up,” is highly 
ferruginous, and apparently of volcanic (ashy) origin. The immediately succeeding 
beds are of tough hardened sandstone, almost quartzite.in places. Pebbles of the latter 
are scattered all over the Rolling Downs to the west. The tableland extends eastward 
to a line between Manoa Creek and the Campaspe River, and is so flat that to the eye 
it appears a dead level except where it is intersected by streams. Sections of the rock 
are consequently very rare. Beef-coloured sandstones and thin plates of yellow sandy 
ironstone were seen about eight miles below the upper crossing of Amelia Creek. The 
divide between the Landsborough and Burdekin waters, although marked on the Colony 
Map as a continuous mountain chain, is imperceptible. A great part of the tableland 
is thickly timbered with rather stunted ironbark, bloodwood, box, and gum, and grassed 
with Triodia. Near the Campaspe mica schists are met with, but there is nothing to 
show whether the Desert Sandstone rests unconformably on these, or is faulted against 
them. The former is more probable.

The same tableland is crossed by the Northern Railway from the one hundred 
and twenty-three-mile peg (sav 1,100 feet above sea-level) to about two hundred and 
twenty-four miles (say 1,169 feet). At one hundred and sixty-two miles yellow, 
brown, and white sandstones are quarried for building material, which is employed, *

* Report of the Hydraulic Engineer for Year ending 30th June, 1889. Brisbane : by Authority:
1889.

t  See Reports on the Geological Features of part of the District to be traversed by the proposed 
Transcontinental Railway. By R. L. Jack. Brisbane; by Authority ; 1885.
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e.g., in the foundation course of the Cathedral at Townsville. The level of the 
surface of the Desert Sandstone at Burra (one hundred and sixty-nine miles) is 
1,817 feet. From Coalbrook Railway Station (one hundred and ninety-five miles 
from Townsville—say 1,423 feet) I crossed the Desert Sandstone in January, 
1888,* on a course of N. 29° W . for a distance of eighteen miles to the Flinders. 
The country was flat and tame. Almost from the left bank of the Flinders the waters 
drain through open marshy plains and lightly timbered forest couutry southward into 
Bullock Creek, one of the feeders of Cooper’ s Creek. The divide between the Gulf 
waters and those of the Great Australian Bight is thus crossed imperceptibly, although 
on the Colony Map it is denoted by shading indicative of a chain of mountains. The 
Desert Sandstone is covered by a more recent deposit of weathered, and in part water - 
arranged material derived from its waste, and cemented together with peroxide of iron 
and carbonate of lime. The soil derived from the latter deposit, it may be noticed, 
bears better grass than is usual in Desert Sandstone country. A good part of the 
district is fair pastoral land, with frequent patches of blue grass and only rare clumps 
of Triodia. On the left bank of the Flinders the Desert Sandstone, with a total 
thickness of about twenty feet, rests unconformably on Rolling Downs strata, including 
some coal-seams. The Desert Sandstone here consists of thin, almost flaggy, beds of 
yellow and white siliceous material, sometimes gritty and occasionally pebbly, the 
pebbles being invariably of white quartz. The bedding-planes and joints of the sand
stone are frequently coated with films or layers, up to one-eighth of an inch in thickness, 
of binoxide of manganese.

The thinning out of the sandstones of the great tableland is again well exemplified 
on the head of the Flinders River,f where I  saw it in September, 1881. I may observe 
that I  started on this journey with a broken collar-bone, and was consequently unable 
to do much climbing. The granite range dividing the Burdekin from the Flinders is 
crossed by the Dalrymple and Hughenden Road, at an elevation of 3,040 feet (by 
Aneroid), and is flanked by. a deposit of basaltic lava, disposed in nearly horizontal beds 
and extending to Dalrymple on the east, and to Tatoo Camp, seven miles above Wongalee 
Station, on the west. A t Tatoo Camp a gully cuts through the lowest bed of basalt and 
exposes about fifty feet of the underlying Desert Sandstone. The sandstone is white 
or yellowish, with false-bedding, and with soft ferruginous portions, apt to weather 
into caverns. The only fossils observed were some twig-impressions. Triodia at once 
takes possession of the soil where the Desert Sandstone comes to the surface. It 
occupies, however, at this place, only a narrow belt of country. The basalt occurs in 
outlying table-mountains between Porcupine Creek and the Flinders, as far as Mount 
Beckford, where it rests on the Desert Saudstone at an elevation (by Aneroid) of 
1,800 feet.

The Section (Plate 45, fig. 1) shows the relation of the Desert Sandstone and 
basalt between the Burdekin and the Flinders.

The Runs Map of Mitchell District shows about a score of little isolated table
lands, which are outliers from the large tableland above described, and attest the former 
extension of the Desert Sandstone to the west, although at slightly lower levels than 
that of the base of the mriin tableland. The Desert Sandstone undoubtedly covered 
the whole Mitchell District, and the present surface of the Rolling Downs over the 
whole district is only a little lower than that on which the Desert Sandstone was 
deposited. 1,4

* Report by R. L. Jack., On Coal Discoveries on the Flinders. Brisbane: by Authority : 1888. 
t  See Transcontinental Railway Report. By R. L. Jack. 1885.
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Outliers of Desert Sandstone were seen to the north of the Flinders, opposite 
Telemon (forty miles west of Hughenden), while 1 was travelling over the Rolling 
Downs in 1881.

Tn reporting on the Cape River Diggings in 1868, Mr. Daintree wrote as 
follow s:—

“  The stratified rocks which rest uncomforinably on the auriferous slates to the 
south-west, and so cut off the extension of gold-mining in that direction, are those which 
form that barren desolation, locally called the ‘ Desert,’ from which the eastern tribu
taries of the Thomson and Flinders Rivers take their rise.

“  The upper beds of this series are coarse friable sandstones, supported by thick- 
bedded conglomerates, underlayed in turn by white clays and shales, with inter- 
stratified layers of carbonaceous matter, but no true coal was observed. "Where 
these conglomerates are seen resting on the mica-slates, a s ' is frequently the 
case in the upper branches of Rankin’s Mistake Creek, the gullies have been 
worked, and payable gold obtained where this conglomerate forms the bottom, and 
its broken-up fragments, the ‘ wash-dirt ’ ; but as no attempt has been made to sink 
through the cement (though here very thin) the question of whether gold exists as a 
product of denudation of the old schist rocks, at this early period in the world’s history, 
yet remains uncertain.

“  Conglomerates and sandstones of the same lithological character, and occupy
ing the same relative position in regard to the auriferous slates, were tested practically 
by the Geological Survey of Victoria, in the Bacchus Marsh District, without finding 
the ‘ colour’ of gold ; here, however, is renewed encouragement to re-investigate the 
matter, as the miners in Conglomerate Gully found water-worn gold attached to small 
pieces o f  cement, together with free gold.” *

In 1890 Mr. Rands made a discovery which will revolutionise our ideas of the 
value of the fossil Glossopteris in determining the horizon of the rocks in which it is 
found. The following quotation is from his Report on the Cape Gold Field + :—

“ Following up Betts’ Creek, to within about a mile of Conglomerate Gully, high 
banks of sandstone and shale are seen to the southern side of the creek. The sand
stone at the base is fifteen feet thick. It is a coarse white sandstone, with layers o f 
quartz pebbles in it, like that generally met with in the Desert Sandstone rocks. Above 
this there is a layer of shale, and then alternate white and brown mud rocks. Above 
these is a bed of sandstone, and then a thin bed of shale full of Glossopteris leaves. 
Above this again is sandstone. The height of the bank is forty feet. The beds are 
almost horizontal. I  fortunately had an opportunity of submitting these fossils to Mr. 
R. Etheridge, junr., who pronounced them to be undoubtedly Glossopteris. From the 
character of these beds, and also from the stratigraphical position of similar beds, seen 
in the railway cuttings on the range beyond Pentland towards Hughenden, where they 
certainly overlie the Rolling Downs Formation, I  would pronounce them to be Desert 
Sandstone.

“  I f this be the case, however, then the plant Glossopteris must have a much 
longer range in time than has hitherto been suspected, as it was supposed to be confined 
to the Paheozoic rocks, or at most to range as high as the Lotver Mesozoic. Mr. Etheridge 
has determined the supposed Glossopteris o f the Burrum Coal Field and of Stewart’s Creek, 
near Rockhampton, to be a form of Tceniopteris.% . . . .

* Report on the Cape River Diggings and the latest Mineral Discoveries in Northern Queensland. By 
Richard Daintree. Brisbane : by Authority: 1868.

t  Brisbane: by Authority : 1891, p. 10.
X Phyllopteris, (R%. Junr.)
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“ In the bed of White Mountain Creek, opposite the mouth of Oxley Creek, 
there is a bed of brown shale in which the plant Catamites * occurs in great numbers. 
Above the shale the rock consists almost entirely of coarse white sandstone, with layers 
of quartz pebbles, and also thin beds of shale and conglomerate. Catamites occurs again 
in aa iron-stained sandstone higher up the cliff. Near the junction with the schists 
these beds are dipping S.W. at 25°, but further in they are horizontal.

“ These beds extend away down to Betts’ Creek, crossing the railway line at the 
range. They can be seen as far as eye can reach from Mount Black and the range 
behind Mount Black.

“  White Mountain Creek has cut a deep channel through the sandstone from 
Oxley Creek to its junction with the Walker or Flinders River, a distance of about three 
and a-half miles.

“  Following up Walker River, the stream has cut a somewhat narrow channel or 
canon, two hundred feet in depth, through the Desert Sandstone and the basalt which 
here overlies it. The Desert Sandstone consists of a coarse, thick-bedded sandstone, 
with layers of quartz pebbles, beds of conglomerate, and thin beds of shale. The sand
stone shows false-bedding in parts. The overlying basalt is about 50 feet in thickness.

“ About two and a-half to three miles up the river from the junction of White 
Mountain Creek, the Desert Sandstone is seen faulted against the schists by a fault 
running east-south-east and dipping south-south-west. The schists and Desert 
Sandstone are both covered with basalt. The Desert Sandstone is bent up near the 
fault, and is dipping south-south-west. The section is well seen in the bank of the 
river.”

Mr. Rands’ observations on this point seemed of so much importance that in July, 
1891, I visited the scene of his discovery with the view of settling whether the beds in 
which he found Gtossopteris really belonged to the Desert Sandstone.

About a mile south-west of the junction of Paddy’ s Gully with Running Creek, 
I  struck Betts’ Creek, which I traversed for a little over a mile to its junction with 
Conglomerate Gully. The latter I  identified from the description on page 10 of Mr. 
Rands’ Report on the Cape, of a section of sandstones and shale. I ran up Betts’ Creek 
for about a mile further, and then returning to where I had first struck the creek, rode 
down the creek to the crossing of the old road and telegraph line from Capeville t o , 
Hughenden. Nearly horizontal conglomerate sandstones and shales were met with on 
both sides of Betts’ Creek for the greater part of the distance. I was not fortunate 
enough to find the “ thin bed of shale full of Gtossopteris leaves” referred to by Mr. 
Rands, although in several beds of shale I could see indistinct and fragmentary plant- 
remains, and the sandstones occasionally retained impressions of large limbs or trunks o f 
trees.

The sandstone rocks are traversed by the Northern Railway Line from the 1521- 
mile peg (from Townsville) to the 215-mile peg. A t the former they overlie the 
auriferous schists of the Cape Gold Field, and at the latter they overlie the shales of the 
Rolling Downs or Lower Cretaceous Formation, in both cases unconformably. On the 
Flinders, as described elsewhere, they overlie the coal-bearing Lower Cretaceous rocks. 
There can be no doubt of the continuity of the Desert Sandstone over this immense 
area, and it must be accepted as an established fact that Gtossopteris, which is abundant

“ At the mouth of Oxley Creek bold cliffs of white sandstone occur which extend
away in an east-south-easterly direction. The cliffs here are about three hundred feet
in height.

* Probably Equisetum. (R.E. Junr.) .
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in the Permo-Carboniferous Coal Measures, re-appears in the Desert Sandstone. As yet 
its presence has not been detected in the Tceniopteris-bearing Burrum Beds, nor in the 
Teeniopteris-be&ving Ipswich Beds, nor in the Lower Cretaceous Rolling Downs Formation. 
Whether its absence from these formations is simply due to imperfect collecting, or 
whether the plant really migrated from the Australian Region after Permian times, to 
re-appear at the close of Mesozoic times, there is no evidence to show. It may any day be 
found in the lower members of the Mesozoic Period. A long controversy was carried on as 
to the age of the Glossopteris-bearing beds, the late Rev. W . B. Clarke aud Mr. Daintree 
insisting that the plant was Palaeozoic— a view which received confirmation when it was 
found on the Bowen River, together with Productus, Spirifer, and other Palaeozoic 
fossils of the Lower or Marine Series. of the Bowen River Coal Field; while Pro
fessor McCoy restricted the plant to the Mesozoic formations. It has been generally 
understood that the question had been settled triumphantly in favour of Mr. Clarke’s 
view, but we must now admit that Glossopteris also, as a genus, existed in Permo- 
Carboniferous times, and survived till the close of the Mesozoic Period. Glossop
teris occurs in India in Jurassic beds, and it may for some unknown reason have 
migrated to that country during the period in which it has been missed from Australian 
formations.

Mr. Rands’ discovery leaves no further room for doubt as to the correctness of 
the observation of Mr. Norman Taylor, who refers to Glossopteris in the sandstone 
tablelands between the Mitchell and the Walsh, as will be subsequently mentioned—-an 
observation which I  was inclined to explain away by some theory of the Desert Sand
stone of that region being a distinct formation from that in which Glossopteris was 
found to occur. I believed that the section must be something like that seen on Oaky 
Creek and the Normanby and Little Kennedy Rivers in the Cooktown District, where 
the Desert Sandstone rests unconformably on the upturned edges of Glossopteris- 
bearing strata. Mr. Taylor, naturally, considering the views accepted at the time 
regarding the age of Glossopteris, mapped the tableland in question as Carboniferous ; 
but there can no longer be any difficulty in recognising it as belonging to the Desert 
Sandstone, of which it is evidently a denuded fragment.

Mount Nicholson, on the west side of the Cloncurry River, about four miles 
north of the Township of Cloncurry, is a tableland which, as seen from any point of the 
compass, shows unmistakably a horizontal capping of stratified rocks resting on older 
rocks. I found (in September, 1881) the slopes to be of a decomposed gneissose rock, 
and the top* had a thickness of twenty feet of coarse, gritty, siliceous sandstone, 
occasionally pebbly (the pebbles mainly of white quartz), horizontally bedded. The 
sandstone was “ baked”  throughout, and in parts might be fairly described as a quartzite.

Up the Cloncurry the “ Soldier’s C ap” and two other small tablelands show 
cappings of horizontal Desert Sandstone resting on slate.

Two outliers of horizontal Desert Sandstone rest on upturned slate and quartzite 
rocks near the head of Cabbage-tree Creek, a tributary of the Leichhardt.

The late Mr. Richard Daintree refers + to the Desert Sandstone as extending from 
Donor’ s Hills on the north to the Dugald River on the south (left bank of Cloncurry 
River). “ Again, on the same parallel, between the Norman and Gilbert, two degrees 
of longitude could be passed over without seeing any but the ‘ Desert Rocks ’ exposed, 
except in the deeper valleys.”  The rocks here referred to come down to not very far 
above the sea-level.

* About 1 ,2 00  feet above the sea-level, but my Aneroid had become unreliable.
t  General Report upon the Northern District. By Richard Daintree, Esquire, late Government 

Geologist for Northern Queensland* Brisbane : by Authority : 1870.
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Mr. (now the Honble.) "W. O. Hodgkinson, in his “  Diary of the North-Vfestern 
Expedition, 1S76,” * refers to Desert Sandstone capping slates at the head of the 
Templeton.

Mr. A. 0. Gregory, in travelling down the Nicholson in August, 1856,t  noted 
near the head of that river “  country consisting of steep sandstone ridges covered with 
Triodia and a few stunted eucalypti,”  leaving little doubt that the Desert Sandstone 
fragments extend to the extreme western boundary of the Colony. In fact, Mr. Gregory, 
who among Australian Explorers, stands conspicuous for accuracy and power of observa
tion, had no hesitation in recognising the Desert Sandstone far to the west of these 
limits.

On the divide between the Burdekin and the Lynd, in Lat. 18° 50' S., a low 
tableland of ferruginous Desert Sandstone is seen on the north side of the Townsville 
and Etheridge Hoad. The sandstone rests directly on granite. On the same road, near 
Doughboy Creek, sixteen miles south-east of Grey’s Creek, are cliffs of about fifty feet 
in height, of soft, red, ferruginous sandstones and conglomerates, the pebbles of the 
latter being mainly of the brown and yellow Devonian Sandstones. The cliffs are the 
edge of a tableland of Desert Sandstone, which extends south-westward nearly to the 
Broken River. Other fragments of the Desert Sandstone are seen to right and left of 
the road a few miles west of the “  Continong ” Gold Mine.

In his Report on the “  Geology and Mineral Resources of the Upper Burdekin,”  + 
Mr. Maitland describes, as follows, certain stratified rocks in the valley of the 
Burdekin:—

“  Throughout the district, at all elevations, there occur isolated fragments of 
reddish-coloured sandstones and conglomerates, which are provisionally regarded as being 
of Desert Sandstone age. Nowhere were they found to contain auy fossils, nor was there 
any great thickness of them visible in one section.

“  The first exposure of these rocks is met with in the country drained by the 
heads of Oakey Creek, at an altitude of about 2,300 feet above the level of the sea. 
Here the rock consists of an angular quartzose grit, which further south passes into a 
brecciated conglomerate.

“  Lower down the creek, near its junction with the Burdekin, a series of well- 
nigh horizontal conglomerates and grits is crossed by the track from Kangaroo Hills 
Station to Donnybrook ; a conspicuous escarpment of a higher member of the series 
can be traced by the eye for a considerable distance east and west.

“  Near the head o f one of the branches of the Douglas River a similar series of 
angular grits and conglomerates is seen to overlie the granite. The area occupied by 
these rocks is small.

“  The road from the crossing of the Burdekin, near Greenvale Station, to the 
Valley of Lagoons, is flanked on its western side with tables of red sandstone, which 
doubtless belong to the Desert Sandstone system. In the vicinity of the Valley of 
Lagoons Station these rocks form well-marked escarpments, running up to the heads of 
minor gullies, which empty themselves into the lagoons with which the eastern bank of 
the Burdekin is studded. In one place these rocks are seen to consist of brecciated 
conglomerates made up of large sub-angular fragments of quartz and mica-schist set in 
a reddish-brown sandy matrix. These rest upon the upturned edges of the quartzites, 
schists, &c.

* Brisbane : by Authority.
+ Journals of Australian Explorations—by A. C. Gregory and F. T. Gregory. Brisbane : James 

C. Beal, Government Printer : 1884, p. 169.
X Brisbane : by Authority : 1891.
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“  A creek entering the Burdekin from the west exposes in a cliff on its northern 
bank a bed of conglomerate similar to that above described, resting upon schists, and 
covered by a compact basalt sheet.

“  The divide between the Herbert and Burdekin is capped by horizontal beds of 
friable ferruginous sandstone, derived apparently from the denudation of granitic rocks; 
these rest alternately upon acidic lavas and granite.

“  In Blackwater Creek, a tributary of the Burdekin, what are taken to be 
representatives of the Desert Sandstone make their appearance on either bank of the 
river, and are seen to rest upon granite. From this section it appears that the Desert 
Sandstone beds were laid down in the already denuded Burdekin Valley.

“  Coarse ferruginous conglomerates or breccias, in the more immediate vicinity of 
Wairuna Station, rest upon the vertical edges of the slates, &c , which make up a large 
portion of the neighbourhood. On the south side of the Burdekin, between Wairuna 
and Lake Lucy, these Desert Sandstone rocks are well developed; they often form con
spicuous cliffs, of no great height, which can be followed by the eye for some distance.

“  The bridle-road from Wairuna to Lake Lucy crosses a tableland of ferruginous 
sandstone for about four miles in a southerly direction. The southern face of this is 
made up of a very red ferruginous grit, the material cementing the quartz grains being 
an earthy haematite.

“  From Oakhill Station to the summit of the Main Coast Range several exposures 
of ferruginous sandstones are met with on either side of the road. These present a 
considerable lithological resemblance to those beds which cap the Main Range in the 
vicinity of the Kangaroo Hills Tin Field.

“  The occurrence of fragments of these Cretaceous rocks throughout the whole 
of the Upper Burdekin seems to indicate that they originally occupied a very extensive 
tract of country. That their thickness must have been considerable is evidenced by the 
fact that their base occurs at all elevations above the sea-level. Taking the lowest 
elevation (near the mouth of Oakey Creek) at which these beds are met with as being 
1,300 feet, and the highest elevation of their base [?] as being 2,200 feet above the sea, 
there cannot have been less than nine hundred feet of them ; how much more it is at 
present impossible to give any idea.”

A  “  Geological Sketch Map o f the Upper Gilbert ” was "published in 1869 by 
Mr. Daintree. This map gives a very graphic idea of the relation of the Desert Sand
stone to the older rocks, but as the topography of the map on which the geological lines 
were laid down was very inaccurate, it must be regarded rather as a diagram than as a 
delineation of the facts of the case. It shows correctly the Desert Sandstone resting 
unconformably on older rocks, such as granite, porphyry, mica-schist, slate, &c., on the 
summit of the Newcastle Range, forming the tableland between Gilberton and the 
Woolgar, and extending in isolated denuded tables over the high lands intersected by 
the Gilbert, Robertson, and Percy Rivers, and Agate, Cave, and other creeks. As, 
however, I  found, on travelling over the country in 1889, that many of Daintree’s 
names have not passed into general use, and that owing to the inaccuracies of the map 
on which he laid down his work his localities often could not be identified, I  shall 
content myself with recording some of the observations recently made by myself in this 
region.

The Delaney River, a large tributary of the Etheridge, into which it empties 
itself at Georgetown, splits up near its head into Delaney Creek, Goldsmith’s Creek, 
Caledonian Creek, and others. These creeks rise on the edge of a tableland of Desert 
Sandstone, denuded into numerous fragments partly covering the gneisses, schists, 
slates, and granites which form the groundwork of the high lands between the Robertson
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and the Etheridge waters. Two miles west of the confluence of Goldsmith’s and 
Caledonian Creeks a tableland, known as “ Goldsmith’s Flat-top,”  rests on granite. A 
similar tableland occurs a mile or so to the north. “ The Castle” is a tableland 
having an area of about a quarter of an acre, three miles to the west of “  Goldsmith’s 
Flat-top,”  showing a thickness of about thirty feet of white pebbly sandstone or 
conglomerate, the pebbles being of quartz. It rests on granite, on the highest ground 
in the neighbourhood. From this summit “  Mount Flat-top ” and another Desert 
Sandstone tableland can be seen about twelve miles to the west, near the head of 
Western Creek, a tributary of the Gilbert.

About four miles north of Goldsmith’s Township a long tableland of Desert 
Sandstone, on the high lands between Goldsmith’s Creek and the Sandy Etheridge, is 
crossed by the direct road from Goldsmith’ s to Townsville.

The broken fragments of the Desert Sandstone tableland on the divide between 
the head of Goldsmith’s Creek and the Robertson River, rise to an elevation of about 
2,200 feet above the sea, while the base of the sandstone rests, at 2,110 feet (by 
Aneroid), on schists and slates.

On the Robertson waters, about two miles south of the divide between the 
Robertson and Goldsmith’s Creek, a-lofty bluff of bedded trachyte lava rests directly on 
a coarse volcanic ash, which passes in places into a conglomerate. PI. 50, fig. 3, is a 
section explanatory of the supposed structure of this region. The volcanic ash and 
overlying bedded trachyte are probably contemporaneous with the altered ashes of the 
Newcastle Range. Although the trachyte and ash have not been observed in the 
district actually in contact with the Desert Sandstone, it is likely enough that it dates 
from the earlier part o f the same period. Between Mount Hogan and Gilberton, on 
Chance Creek, a mass of coarse volcanic ash occurs, resting on slates and schists. The 
alteration which the ash has undergone is greater than that of the Robertson and less 
than that of the Newcastle Range, but I think it represents a contemporaneous deposit. 
The section of the ash and trachyte is very much like some of those observed by Mr. 
Maitland in the Mackay District, afterwards referred to.

Twenty-four miles south of the head of Caledonian Creek, the track from Gold
smith’s to the Homeward Bound Mining Camp on the Percy River, after crossing the 
Robertson and running up McCoy’s Creek to its source, goes through a gap on the 
divide between the Robertson and Percy waters, fifteen miles north of the Homeward 
Bound Camp. To east and west of the gap are cliffs of Desert Sandstone— white, 
cross-bedded, siliceous, pebbly grits, the pebbles being of quartz and slate. Considering 
that the sandstone rests directly on grey granite, th.e absence of granite pebbles (for 
which I searched in vain) is very remarkable. I saw one agate pebble, and ferruginous 
siliceous concretions very like those which form the matrix of the opal in the west. 
The sandstone is in one bed about thirty feet thick. In other places a higher bed of 
about the same thickness is seen. The base of the sandstone (by Aneroid) is 2,135 feet 
above the sea-level.

The track from Charleston, via Tweedside, to the Homeward Bound Camp on 
the Percy, about three miles north of the Percy, passes over a gap in granite country, 
between two walls of conglomerate belonging to the Desert Sandstone series. The base 
of the conglomerate is 2,240 feet above the sea. The same conglomerate is seen 
capping the hills between Agate Creek and the Percy, to right and left of the road. 
Between the Percy and Mount Hogan Creek the Desert Sandstone is seen capping the 
granite on the divide for six miles to right and left of the track.

Mount Nation, a conspicuous hill o f Desert Sandstone, is on the right bank 
o f the Gilbert River, about two miles above Commissioner’s Hill. The hill consists o f
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a single bed of coarse, gritty, sharp, white sandstone, about thirty feet thick, containing 
imperfect plant-remains. The sandstone rests on slates and quartzites of the same age 
as the goldfield at Commissioner’s Hill.

From Mount Nation, cliffs of the Desert Sandstone can be seen on the horizon to 
the south and west, the edges of tablelands dividing the Gilbert from the Woolgar and 
Norman.

In crossing the Newcastle Range, between Carpentaria Downs and the “  Stony 
Etheridge,”  the summit for about five miles is a tableland of soft yellow Desert Sand
stone. It rests on a thickness of about five hundred feet of a clastic rock, resembling 
a felspar porphyry, which in its turn lies on gneiss and mica schist. The Desert 
Sandstone is nearly horizontal, but has a very slight dip to the west.

Some twenty-five miles further north, where the same range is crossed by the 
telegraph line and road from Herberton to Georgetown, the road passes over a similar 
clastic rock, on which, at an elevation of about 2,150 feet, by Aneroid, is an outlying 
tableland of Desert Sandstone.

Down the right bank of the Etheridge River, below Georgetown, Mr. A. Gibb 
Maitland, Assistant Geologist, noted in 1889, “ at the head of Conglomerate Creek, a 
tributary of Lane’ s Creek, a tableland of Desert Sandstone, the beds forming which 
lie horizontally. The rocks are very coarse-grained, ^wasi-vitreous grits and fine 
conglomerates, the base of which is, by Aneroid, one hundred feet above the town of 
Georgetown.” * The latter is by Aneroid measurement 1,200 feet above sea-level. The 
sandstone rests on quartzites, shales, and diorites very much resembling the rocks 
prevalent on Commissioner’ s Hill, Gilberton.

Down the Gilbert River, below Crooked Creek, the Desert Sandstone occurs at 
a level probably one thousand feet lower than at the heads of the river. At one point 
seven miles down the river from Crooked Creek, and two miles to the west, a small 
isolated hill had the following cliff-section:—

Feet.
Yellow, brown, and white sandstone...........................................................50
Hard, brown, ferruginous, and siliceous sandstone, in part gwasi-vitreous 2 
Soft, fine-grained, white sandstone 15
Brown and yellow siliceous grit 15
Granite debris, not waterworn ... 6

Total 88
These beds rested on granite, about one hundred and thirty feet above the level 

of the Gilbert River. Smaller Desert Sandstone hills could be seen about three miles 
to the south, and extending from north to north-east, at a distance of about five miles 
from the river.

A mile west of O’Brien’ s Station, on the Georgetown and Croydon Road, sand
stones and conglomerates of the Desert Sandstone Series are seen on both sides of the 
road, and nearly at the level of the road. The road and telegraph line, a little further 
west, get upon a low Desert Sandstone tableland, over which they are carried as far as 
the Gilbert River Telegraph Station. The road, after crossing the Gilbert River at the 
telegraph station, traverses Desert Sandstone for five miles and a-half. Some porphyry 
ridges are next crossed over, rising to a height of perhaps one hundred feet above the level 
of the Desert Sandstone. Three miles further a red bluff, and. a mile further a white 
bluff of Desert Sandstone, are seen on the south side of the road. After crossing the 
Little River, the road rounds a cliff of Desert Sandstone on the south, and another is

Report on the Lane’s Creek Diggings. Brisbane : by Authority : 1890.
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seen at some distance to the north. Four miles short of Flanagan’s or “  The Springs ”  
Camp, the divido between the Gilbert and Norman waters is crossed. This watershed, 
although marked on the Colony Map as the prolongation of the Gregory Range, is a 
quite insignificant elevation, composed of gritty Desert Sandstone, resting on granite 
and porphyry, at probably less than seven hundred feet above the sea-level.*

Opposite Flanagan’s, the eastmost camp on the Croydon Gold Field, are “  The 
Springs.”  These well out with a volume which supplies a five-head battery at the base 
of a cliff of about thirty feet of Desert Sandstone, which rests on granite about one 
hundred feet above the camp. This sandstone is plentifully charged with impressions of 
marine Mollusca.

The same tableland extends for about three miles to the south-west to the 
“  Alluvial Springs”  (near Goldfield Homestead Area No. 120), and how much further I  
do not know. The springs amply supply a vegetable garden below the cliffs, owned by 
a Croydon Company. A little alluvial gold is found in gullies draining from the sand
stone tablelands near the Alluvial Springs.”

About one mile north-east of the King of Croydon Claim, the “  Richmond”  auri
ferous reef occurs in granite country, and its cap is covered by a horizontal cake of 
Desert Sandstone, at a level of about one hundred feet above the surrounding flat 
country. The lowest bed is a very coarse conglomerate, about twenty feet in thickness, 
and above it is a thin bed of quasi-xitrified sandstone with indistinct plant-remains.

Ou the divide between Belmore and Cork-tree Creeks, about two and a-half miles 
east of Croydon Township, the “  Connaught Ranger”  aud another auriferous reef, in a 
country rock of semi-vitreous quartz porphyry, are capped by a cake of Desert Sandstone 
named Mount Angus, consisting of two bods, the upper of ^wasi-vitrified white 
sandstone with plant-remains, and the lower of yellowish gritty sandstone with 
molluscan fossils.

North of Belmore Creek, above the mouth of the Mountain Maid Creek, there 
are three small outliers of Desert Sandstone. These, especially the two easternmost ones, 
contain plentiful but imperfect impressions of jointed bamboo-like plants. I  was informed 
that ferns have been obtained from the westernmost of the three, and searched for them, 
but without success.

The summit of the ridge between the Queen of Croydon Reef and the Pioneer 
Machine on Belmore Creek is capped by sixty feet o f horizontal white sandstone (De 
Yis Hill). In this sandstone, which is in part quasi-vitreous, I saw some impressions of 
Pelecypoda, which, however, were not in sufficiently good order to be worth collectings 
and impressions of branches of trees up to four feet in length.

The True Blue Reef, in granite country, north of Croydon, is worked up to the 
base of the Desert Sandstone. At the Prospecting Claim there are only a few feet o f 
sandstone ou the cap of the reef, while on the “  Numbers,”  to the south-east, the sand
stone rapidly deepens. The diagram section (PI. 45, fig. 2) from north-west to south
east across the True Blue Hill shows the relation of the Desert Sandstone to the granite. 
It will be observed that the beds of the former overlap. The uppermost bed is quasi- 
vitreous, and contains twig-impressions and ferns, viz.— JDidymosorus (?) yleichenoides, 
Old. and Mor., var.f 1 received from Mr. Spencer, Manager of the Queensland National 
Bank at Croydon, some handsome specimens of this fern, now in the Geological Survey 
Museum.

* Geological Observations in the North of Queensland, 1886-7. By R. L. Jack. Brisbane: by 
Authority : 1887.

f  R. Etheridge, Junr., Additions to the Fossil Flora of Eastern Australia. Proc. Linn. Soc. 
2f. S. Wales, iii. (2), PI, 38. fig. 3.
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The beds beneath are of white gritty sandstone with a few quartz pebbles, which 
have yielded several species of Pelecypoda, &c.

The upper level in the “ True Blue No. 2 South”  Claim shows that the sandstone 
is locally faulted agaimt the granite as in the section (Plate 45, fig. 3).

A series of shafts sunk to the south-east of the hill in search of the True Blue 
Reef, commencing below the level of the lowest bed of sandstone seen on the hill, shows 
that a thickness of from thirty to sixty feet feet of white sand rarely consolidated to 
saudsfotte, underlies the strata seen on the summit of the hill, and rests on granite. 
But for the sections laid bare by these shafts the heavy sandy country south and east 
of the True Blue Hill, and connecting it with De Vis Hill to the north-east, would 
certainly be taken as mere debris washed from* the hill. Some of the Southern areas 
therefore, already described as covered with sandy “  debris of the Desert Sandstone 
tablelands,”  may represent the formation actually in situ.

By the Railway Survey Croydon is three hundred and sixtv-one feet above the 
sea-level, just on the edge of the sandy country. The base of the Desert Sandstone, 
therefore, has come down from 2,240 feet at the heads of the Percy, to three hundred 
and sixty feet at Croydon.

From a few miles north of Croydon to Normanton,the road passes over a dreary 
expanse of low, level, sandy country, which falls indeed towards Normanton, although 
the grade is tod gentle to be detected by the eye. In all probability the greater part of 
this district is covered by Desert Sandst >ne, although it is devoid of sections throwing 
any direct light on its structure, or at least none were to be seen wheu I travelled over 
it in December, 1889, the whole country being almost one sheet of water. The precisely 
similar country to the east of Normanton is described by Daintree * as covered, over 
two degrees of latitude, from the Norman to the Hilbert, by Desert Sandstone.

In a Report by Mr. A. Gribb Maitland, “  On the G-eological Features of the 
Environs of Normanton,”  f  the Desert Sandstone Rocks of that neighbourhood are 
thus described:—

“  Apart from the superficial deposits, the beds of the Desert Sandstone Series 
occupy by far the greater portion of the surface of the district. In the absence of any 
trustworthy data it is impossible to give any idea of their thickness. A  variable 
thickness of concretionary ferruginous sandstone, not unlike a conglomerate in appear
ance, forms the upper portion of the series. Beneath this lie clayey sandstones, red, 
brown, and even white in colour, which pass in places into rocks possessing all the 
characters of true clays. In the well-sections seen within the municipal boundary, 
these sandstones are associated with clay shales and true clay beds, often lenticular in 
shape and of no great horizontal extent, and which in colour are generally yellowish- 
white. A bore put down in 1885 by the Carpentaria Divisional Board at the junction 
of Thompson and AVoodward Streets, within the municipal boundary, shows ‘ ironstone 
rock,’ ‘ mild rock,’ sandstone, and clay to a depth of two hundred and twenty-four feet. 
The height of Ihe surface of the bore is thirty-seven feet above high-water mark. It is 
greatly to be regretted that no samples of the material passed through have been kept, 
more particularly the ‘ very hard rock ’ met with when it was decided that boring opera
tions should cease. From an examination of the record and from what is actually seen 
in the well-sections, the whole thickness of rocks is provisionally classed with the Desert 
Sandstone. It is, however, probable that what are described as * clays ’ are not all true 
clays, but merely sandstones and shales containing a high percentage of argillaceous matter.

* General Report upon the Northern District. Brisbane : by Authority: 1870. 
f  Brisbane: by Authority : 1890.
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“  On the western side of the ridge upon which the Hospital now stands, a quarry 
has been opened. The rock quarried is a very ferruginous fine-grained argillaceous 
sandstone; but the percentage of clayey matter is not so high as in the beds more 
immediately above. Beneath this, now covered by water, lies a bed of fairly porous 
reddish sandstone, the thickness of which has as yet been undetermined. The escarp
ment of these beds can be easily traced round to a point on the western bank of the 
Norman, within six yards of the bank of the river.

“ Similar sections are seeu in a conspicuous cliff which can be traced along the 
Gloncurry road as far as the Four-mile Creek, and also at intervals along the Burketown 
Hoad, near Selection 72.

“  At the Red Bluff, twenty miles north-west of Normanton, and on the western 
bank of the Norman River, a tableland of Desert Sandstone identical in physical 
characters with that forming the rest of the district occurs. Its summit is sixteen feet 
above high-water mark, and nowhere is the lower portion seen, being concealed beneath 
superficial accumulations, which here attain a considerable thickness.

“  A very thin capping of the concretionary sandstone of Desert Sandstone age 
overlies the ‘ Rolling Downs ’ formation, on a ridge about ninety feet above the sea, 
at Magowra Station, between the Bynoe and Norman Rivers.”

The Stokes Range, to the north of Magowra, is a tableland of Desert Sand
stone rising to ninety or a hundred feet above sea-level. The Reap Hook Range, further 
to the south, is a similar Desert Sandstone tableland. The poverty in nomenclature 
which applies the epithet of “  range ”  to such elevations may be noticed in passing.

In the Cape York Peninsula the Desert Sandstone is well developed. It is most 
conspicuous at Mount Mulligan, on the left bank of the Hodgkinson River, where it 
rests unconformably on the vertical greywackes and shales of the Hodgkinson Gold 
Field. As seen to the west of Woodville, the lowest bed is a coarse conglomerate, with 
a grey matrix of grauite debris. The pebbles of this conglomerate are mostly of quartz 
and quartzite, with a few of porphyry and granite. Some are of hardened greywacke 
and a few of hardened shale. The conglomerate is about sixty feet in thickness, and 
contains occasional partings of red shale or laminated mud. The next succeeding bed is 
of red sandstone, and forms mural precipices one hundred and fifty feet high, without a 
single practicable gap in a distance of ten or twelve miles. The Mount Mulligan 
Plateau, a few years ago, was one of the strongholds of the Aboriginal population.* From 
the summit, the Desert Sandstone can be seen in isolated tablelands stretching far to the 
west. Mount Mulligan is probably about 1,900 feet above the level of the sea, while 
the greywackes and shales of the Hodgkinson Gold Field rise in the range between 
Thornborough and Kingsborough, to an elevation of 2,530 feet. This range must have 
formed part of the shore of the waters in which the Desert Sandstone was deposited. 
The late Rev. J. E. Tenison Woods gives the thickness of the sandstone beds of Mount 
Mulligan as six hundred feet,f which is obviously an over-estimate.

From the head of Limestone Creek, a tributary of the Mitchell, south of May- 
town, I  saw, in 1887, that some of the low hills south of the Mitchell were capped by 
horizontal beds of stratified rock, probably the continuation of Mount Mulligan. This 
is the place referred to by Mr. Norman Taylor, the Geologist who accompanied Hann’s 
Expedition in 1872, who has kindly placed his notes at my disposal:—

“ At Camp X V I., on the Mitchell River, which was also Camp L X X V III. on our 
return journey, I  found in the river-bed fragments and blocks of coal shales, with thin

* Report on the Hodgkinson Gold Field. By R. L. Jack. Brisbane : by Authority : 18*84. 
t  The Hodgkinson Gold Field, Northern Queensland. Trans. R. Soc. Viet., 1881, xvii,, p. 1 .
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seams of coal, and on searching carefully I  discovered pieces of a whitish indurated 
shale, containing indistinct plant-remains, and an undoubted fragment of Glossopteris. 
(The shales are identical with some in the Blue Mountains of New South Wales, north 
of Wallerawang, and again at Tallawang, north of Gulgong.) About a mile south of 
this camp is a low table-topped rise, consisting of horizontal white and grey shales, 
and a cherty-looking rock with fragments and stems of plants and traces of Glossopteris 
in situ. This rests on porphyry, which forms a series of rocky hills two miles further 
south, extending seven miles south-easterly to the foot of, and underlying, some high 
table-topped Carboniferous ranges (composed of sandstones, grits, and conglomerates, 
with silieified wood) in that direction. The Carboniferous range is about five hundred 
feet above the river.” *

I  have always found it very difficult to reconcile Mr. Taylor’ s observations with 
my own ideas on Lhe subject of the age of these sandstones. That the “  high table- 
topped ranges ”  are denuded fragments of the Desert Sandstone I have no doubt 
whatever. Mr. Taylor naturally, while it was the almost universal belief that the 
presence of Glossopteris proved the formation in which it occurred to be Palaeozoic, 
mapped the tableland as “ Carboniferous,”  and the “ Carboniferous R ange”  still 
figures ou the Map of the Colony. Since, however, Mr. Rands has detected Glossop
teris in beds belonging to the Desert Sandstone, and resting unconformably on the 
Lower Cretaceous strata of the Rolling Downs, there need no longer be any difficulty 
in admitting the Desert Sandstone age of Mr. Taylor’s tableland.

Mr. A. Gibb Maitland describes + the Carborough Range at the heads of the 
Isaacs, as “  composed of a series of conglomerates, grits, and sandstones, about five 
hundred feet in thickness, which are arranged in a series of synclinal troughs, whose 
longer axes run generally north-west to south-east. The base consists of a coarse, 
somewhat felspathic grit, dipping at angles from 7° to 9° to S.W .W ., the upper portion 
being much finer in grain, and made up of a fairly fine-grained ferruginous sandstone. 
Beneath these beds the upper or freshwater series of the Bowen River Beds is observable.” 
The summit of the range is 1,750 feet above the level of the sea, and about seven 
hundred feet above that of the surrounding country.

The Redcliff Range and its outlying fragment to the north, between the heads 
of the Bowen River and Cerito Creek, consist o f over eight hundred feet of rigidly 
horizontal beds, mainly of a coarse grit of well-rounded grains of silica with a few 
quartz and felstone pebbles. Some beds are more felspathic. The grit is white or 
yellow, but often wreathers with a reddish tinge. These tablelands rest unconformably 
on the Upper or Freshwater Series of the Bowen River Coal Field.| When I  first saw 
the Mount Leslie Sandstones in 1878 I doubted their identity with the Desert Sandstone, 
but a much more extensive acquaintance with that formation has long since removed 
the difficulties which I  then saw.

Mr. Maitland,§ writing in 1889, observes that Mount Leslie is “  made up of 
sandstones, grits, and conglomerates similar to those forming the Carborough Range, of 
which, physically, it is a continuation.”

Between the Sellheim Silver Mines and Mount Conway Station, the granite on 
the divide between the Two-Mile and Percy Douglas Creeks is covered in places by 
isolated table mountains, fragments of a once widespread tableland of horizontally * * * §

* Mr. Taylor’s MS. notes, penes me.
t  Report on Geological Observations at the heads of the Isaacs, the Suttor, and the Bowen Rivers, 

p. 4. Brisbane : by Authority : 1889.
I  Report on the Bowen River Coal Field. By R. L. Jack. Brisbane: by Authority: 1879.
§ Op. cit.y p. 5.
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bedded Desert Sandstone. One of these, which I  visited, showed, in the escarpment by 
which it was bounded, fifty feet of yellow siliceous sandstone, somewhat ferruginous, on 
fifty feet of white aluminous grit with quartz grains. Again, on the divide between the 
Sellheim and Rosetta Creek, fragments of the Desert Sandstone tableland are seen on 
either side of the road from the Silver Mines to Mount Conway, resting on syenite.*

“  On the divide between St. Paul’ s Creek and Cattle Creek, the granite is capped 
with beds of Desert Sandstone, which is made up of beds of white sandstone with 
layers of quartz pebbles, and beds of conglomerate made up chiefly of pebbles of 
quartz. The Desert Sandstone forms bold cliffs which face the north, and it has 
gradually thinned away by denudation towards the south. It extends about three miles 
across in a north and south direction. Beyond this, granite shows again in the creeks 
and gullies. The Desert Sandstone beds are nearly horizontal.” +

In the neighbourhood of Cooktown the Desert Sandstone is seen under some of 
its most interesting aspects, insomuch as it contains coal-seams, and is associated with 
immense outbursts of volcanic activity.

On the north shore of the estuary of the Endeavour River, I  saw, in 1879, the 
lowest beds o f the formation resting horizontally on five hundred feet or more of vertical 
slates. A  thick bed of conglomerate at the base was succeeded by about four feet of 
grey shales, the uppermost eight inches of which were mixed with thin layers of coal.J 

A t the heads of Oakey Creek, the Desert Sandstone is seen resting horizontally 
on the upturned edges of the Bowen River (Permo-Carboniferous) Coal Measures, which 
in turn lie unconformably on older slates and quartzites.

In 1879 I  wrote as follows § :—
“  From the starting-point at Cooktown an extensive view is obtained to the north 

and west, the valleys of the Endeavour and its tributaries forming a depressed fore
ground, which has the effect of throwing into strong relief the contour of the mountains 
beyond. No one can fail to be struck by the immense masses of horizontal sandstone 
which cap the mountains in continuous tablelands at the heads of the Endeavour and 
Oakey, and in isolated fragments at Cunningham’s Range, Connor’ s Knob, and Cape 
Bedford. It must be obvious to the most superficial observer that the horizontal deposit 
must have been continuous at no very distant date, even over the area where it is now 
only represented by fragments standing alone on pinnacles of slate or granite, and that 
the southern shores of the waters in which it was deposited were formed by the lofty 
ranges from which the Annan, Normanby, and Laura Rivers take their rise. North of 
this limit, or ancient shore, all the mountains which rise to the height of about eight 
hundred feet above the level of the sea ‘ catch’ (to use a graphic mining term) the even || 
bottom of the sandstone, while from those which do not attain this altitude, as well as 
from the valleys, the deposit has been entirely removed by denudation.

“ W ith one notable exception, the sandstone, from the Byerstown Road northward 
to the Morgan, rests upon a formation of nearly vertical strata of alternating slate, 
quartzite, and greywacke. The edges of the slates and other upturned strata bear for 
the most part north and south. The exception referred to occurs in the valley of Oakey

* Report by R. L. Jack on the Sellheim Silver Mines and Surrounding District. Brisbane: by 
Authority : 1889.

f  Report on the Cape River Gold Field, by William H. Rands, p. 16. Brisbane: by Authority :
1891.

+ Second Report by R. L. Jack on the Progress of the Search for Coal in the Cook District. 
Brisbane : by Authority : 1879.

§ Report on Explorations in Cape York Peninsula, 1879-80. By R. L. Jack, Brisbane : by Authority ;

II Very uneven I have since found it.
2 K

1881.
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Creek, between the Palmerviile and Byerstown Roads. There the sandstone overlies, not 
the slates, quartzites, &c.t but a great thickness of strata containing Qlossopteris 
[Permo-Carboniferous or Bowen River Beds]. The beds of this formation dip at high 
angles to the north-west under the horizontal sandstone [Desert Sandstone] of the 
‘ Brothers,’ which is therefore separated from them by a violent unconformability. As 
a great thickness of the coal-bearing strata dips under the sandstone of the ‘ Brothers’ 
on the east side of that range, and does not reappear on the west side (where the sand
stone rests immediately on slates), the coal-bearing strata must be bounded on the west 
by a fault which passes beneath, and does not disturb the horizontal sandstones.

“  The horizontal sandstone varies in texture from a coarse grit to a fine, hard, 
compact rock. The materials are for the most part siliceous, but occasionally felspathic. 
Generally white or yellow, they sometimes have a faint red tinge from the presence of 
peroxide of iron. Where much iron is present, nodules of fine haematite are frequently 
met with. Pebbles of quartz, quartzite, slate, lydian stone, greywacke, and granite occur 
near the base o f the formation, forming a few beds of conglomerate. In the far north 
of the Cape York Peninsula, as will be hereafter seen, the upper beds of the forma
tion assume an entirely different aspect. There are very few shaley beds among the 
sandstones. On the north side of the estuary of the Endeavour, however, some shales 
are seen crowded with debris. Indistinct plant-remains have also been met with
on .Tane’s Tableland. Thin (quarter-inch) coal-seams occur on the north shore near 
Cooktown, and in Temple Bay.”

The Morgan Tableland is a fragment of the Desert Sandstone, about four miles 
across, and resting on upturned slates.

West of the Morgan Tableland is another large tableland of Desert Sandstone, 
resting at an estimated elevation of four hundred feet above the sea-level, sometimes on 
slates and greywackes, and occasionally on granite or porphyry. Its northern edge 
trends west-north-west, and is drained by the Starqke and Jeannie Rivers. A  tributary 
of the left bank of the Jeannie divides this tableland from another, though less extensive, 
fragment extending towards Cape Melville. Cape Melville itself, as seen from the sea, 
consists of apparently a thickness of three or four hundred feet of Desert Sandstone, 
coming down to the sea-level and slightly undulating. Cape Bowen, to the south, shows 
also a great thickness of Desert Sandstone, apparently quite horizontal, and resting on 
slates (?) perhaps one hundred feet above sea-level. At Cape Flattery a great thickness 
of gently undulating Desert Sandstone beds comes down to the sea in places, and in 
others highly inclined schists are seen underlying the sandstone in the sea-cliffs. Here 
the lower third or so of the formation is of brown sandstones and shales, and the upper 
two-thirds of white sandstone.

At Cape Bedford, as seen from the sea, the Desert Sandstone forms a small 
isolated tableland perched on slaty rocks, at apparently about four hundred feet above 
the sea-level.

The tableland, whose eastern extremity at the heads of the Endeavour has already 
been referred to, is reached by the Cooktown and Palmerviile Road, a few miles east of the 
Normanby River. A t its edge'it is seen resting on nearly vertical slates and greywackes. 
After making a “  jump-up” of two or three hundred feet, the road passes over horizontal 
beds of white sandstone, for many miles, but on the left bank of the Normanby a 
mountain-mass of grey granite is seen, possibly of later date than the Desert Sandstone, 
at least the absence of granite pebbles at the base of the latter appears to favour that 
view. After passing the Norman by the road, as far as Battle Camp, passes over, or 
rather ploughs through, heavy, sandy, level country, the soil being probably all derived 
from the waste of an underlying horizontal bed. At Battle Camp the road clears the
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northern extremity of a “ range”  of hills (where the blacks made a determined stand 
against the intrusion of white men on the first rush to the Palmer), and makes 
more directly for the Palmer. The Battle Camp Range rises to about two hundred 
feet above the general level of the tableland, and is composed of greenish-grey and 
sometimes reddish sandstones. Mr. Norman Taylor, of the Geological Survey of 
Victoria, who accompanied Hann’s Exploring Expedition in 1872, found in the Battle 
Camp Range some fossils, which Mr. Robert Etheridge, E.R.S., described as “  a Flinnites 
like H. lavetrix, and an Ostrca like 0. Soioerbyi, Eth.”  The discovery of two fossils not 
specifically determinable, and of genera which have a wide range in time, does not count 
for much, but the undoubtedly marine character of the fossils proves at least that this 
portion of the Desert Sandstone was not of lacustrine, fluviatile, or aerial origin. Mr. 
Taylor’s description of the locality is given (from his manuscript notes), as it may aid 
in the re-discovery of the fossiliferous bed, which Mr. A. C. Macmillan has seen, but 
which I have searched for in vain on four different occasions:—

“  At a point on the north-east side of an isolated table range (since named I  
believe ‘ Battle Camp’) about four miles west of Camp 42, and close by a blacks’ corrob- 
boree ground, I  discovered, at the foot of the escarpment of horizontal sandstones, a very 
hard siliceous greenish conglomerate, full o f lydite and quartz, and, at its junction with 
the overlying sandstones, numerous bivalves (Hinnites aud Ostrea). Above is a thick 
series of greenish and reddish-brown, and also white fine grits and sandstones, with 
concretionary ironstone bands. The sandstones contain a large quantity of silicified 
wood, which, with the concretionary ironstone, lies scattered at the foot of the escarp
ment.”

At the “  Kennedy Bend ”  (in “  Osmer No. 3”  Block),* the river cuts through a 
conglomerate (below the level of the base of the Battle Camp Range), containing 
pebbles of conglomerate, quartzite, quartz, greywacke, slate, and a few of granite. 
Higher beds of the series rise north of the Bend, to about three hundred feet above the 
Kennedy. These are horizontal gritty sandstones, white and yellow in colour, with 
much peroxide of iron, often segregating into concretionary masses. It may be 
mentioned that these beds are seen to be penetrated by an intrusive mass of pink 
felstone.

In 1879 I made two traverses across the western portion of the Desert Sandstone 
Tableland, the first in a south-east direction to the Kennedy Bend, when returning from 
the Coen Gold Field, and the second from the Bend, and keeping a few miles further to 
the west, when starting out for Somerset with a Prospecting Party.

On the first course, a distance of thirty-five miles was travelled withoujfc seeing 
anything but red sandy soil, with the exception of a slight ridge of ferruginous conglome
rate, another of ferruginous sandstone, and some horizontal beds of white and yellow 
gritty sandstone in a creek, while to the north-east the continuation of the low range of 
higher beds seen at the Bend was visible in the distance. It ended in a bluff of one 
hundred feet of sandstone resting on granite. Our party had to beat about the bluff 
for five miles before a place was found where the horses could get up. The sandstone 
of the bluff was a very hard, coarse, ferruginous grit, with ironstone nodules and indis
tinct plant-remains.

On the second course, we met with very much similar country, but the edge of the 
tableland was found to present a thickness of at least five hundred feet of sandstone, 
which we found difficult to descend from on to the underlying granite.f It may

* See Two-mile Map Kennedy District, Sheet 12, 1889.
t  Report on Explorations in Cape York Peninsula, 1879-80. By R. L. Jack. Brisbane: by 

Authority: 1881,
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be mentioned that this part of the tableland is fair pastoral country, to which the term 
of “ Desert”  by no means applies.

The base of the tableland is here considerably higher than the watershed of the 
Cape York Peninsula crossed by us to the north-west.

The Bailway from Cooktown to the Palmer (now open as far as the Laura) passes 
to the south of the Battle Camp Kange. After passing the Palmer Boad Station (thirty- 
one miles), and traversing granite country for a few miles (intrusive through the Desert 
Sandstone, or forming a vary uneven bottom, over which it was laid down), for six miles, 
gritty, white, and brownish sandstones, with grey and dark shales, are seen in the rail
way cutting, dipping at about 15° to the west. Similar strata continue to be seen in the 
railway cuttings at least as far as forty-one miles and three-quarters, dipping on the 
whole to the west. At forty-one miles sixty-two chains, I was informed by Mr. W ebb, 
that a two-inch coal seam was exposed by a man engaged in quarrying railway ballast, 
but the water was so high that I  was unable to see it.

A  mile south-west of the thirty-nine miles sixty chains peg a branch of Welcome 
Creek exposes some black shales with coaly streaks. Two miles south-east of this place 
a shaft has been sunk in the bed of a gully below a waterfall, and on the banks and in 
the bed of the gully were seen teu feet of grey gritty sandstone, with dark seams and 
coaly streaks, overlying eight inches of black gritty sandstone, with coaly streaks. The 
shaft was said to have been sunk eight feet on coal, but when I  visited the place (in 
February, 1887) the creek was, unfortunately, in flood, and I  could only grapple for a 
few samples. The coal had a specific gravity of 1'83, and on analysis gave the following 
results:—

Per cent.
Moisture ... ... ... 8*25
Yolatile hydrocarbons ... 30'42
Fixed carbon ...............  42*31
Ash. ... ... ... ...............  19*02

Puckley’s Creek (which crosses the Bail way near the thirty-seven mile peg), 
about, two miles south of the railway, falls about fifty feet over a wall of granite, which 
is capped by horizontal gritty sandstone. A  mile above the fall, I  saw grey sandstone 
with bands of dark argillaceous sandstone containing imperfectly preserved plant- 
remains, and little kernels of very good coal dipping down the creek (north) at about 
7°. A  mile further up, Mr. W ebb pointed out a place where he informed me that 
there was a seam of coal eight inches thick, then under water. About a mile further 
up the stream the following section was seen dipping slightly down stream (north) :—-

Gritty sandstone
Coal ..............
Black sandstone 
Coal, said to be

Ft. in.
o o 
0 1 

... 0 10

... 1 6
Into the last-mentioned coal-seam I could only grapple for samples, 
level of the water in the creek. The coal had a specific gravity of 
following results on analysis:—

Moisture
Yolatile hydrocarbons 
Fixed carbon 
Ash ...

owing to the high 
1*55, and gave the

Per cent,
7*16

20*96
35*35
36*53

It will be observed from the two analyses that the proportion of ash is very high, 
but it is quite possible that owing to the floods I  may not have succeeded in procuring 
good, or even fair samples. The samples, however, resemble closely enough some which
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I  saw in Mr. W ebb’s possession, and at Cook town, and which may be presumed to have 
been collected under more favourable conditions than those obtained by me. Supposing 
the mechanical impurities represented by the ash, and consisting, in the case of the 
Welcome Seam, mainly of siliceous, and, in the case o f Puckley’s Seam, mainly of 
felspathic materials, to be lessened by about two-thirds, the coal would be valuable for 
steaming purposes. As it is, the coals burn well enough, but their high percentage of 
ash would interfere with their usefulness as fuel.

It is reported that in a well at Brown’s Station, about a mile north of the 
northern escarpment of the Battle Camp .Range, or Tableland, grey shales were met 
with, which were supposed to belong to the coal-bearing series of Welcome and 
Puckley’ s Creeks.

On the.left bank of the Little Laura, opposite Cobb’s Coach-stage, while halting 
there on the journey from the Palmer, I  saw an outcrop of horizontal grey clay-shales, 
which I  believed to be part of the Welcome Coal-bearing Series.

Regarding the age of these coal-bearing strata I  could ascertain little or nothing, 
having searched in vain for any recognisable fossils, and found only plentiful carbon
aceous streaks representing decayed plant-remains. Mr. George Sweet, of Brunswick, 
Melbourne, went to the Welcome Valley in June, 1880, expressly to make a similar search, 
but was hardly more successful, although his collection included what could be recognised 
as a fern and some reed-like plant-impressions. The strata are characterised by a great 
paucity of fossils, which is itself a circumstance presenting a marked contrast to the 
Permo-Carboniferous strata at Deep Creek, Oakey Creek, and the Little River. I  
suspected from the first that the coal-bearing rocks of the Welcome Valley were part 
and parcel of the Desert Sandstone, representing, like the coal-bearing rocks on the 
north shore of the estuary o f the Endeavour, a terrestrial or fresh-water phase of the 
formation,* and this view has been abundantly confirmed by Mr. Maitland’s recent 
investigations.

Mr. Maitland examined the coal-bearing deposits in the neighbourhood of Cook- 
town in the end of 1890. His observations, which definitely settle the question of the 
age o f the deposits, are quoted below :—

“  The beds of the Endeavour River, the Normanby River, and the Welcome 
Valley have been examined and described by Mr. R. L. Jack in the years 1879 and 1887. 
In  the description o f the latter, no definite conclusion as to the age o f the Welcome 
Valley Beds was arrived at. Subsequent examination shows them to be of Desert 
Sandstone age.

“  Wherever examined they present very much the same lithological characters. 
For the most part they consist of coarse saudstones, grits, and conglomerates. Many 
of the sandstones in the higher portions o f the series contain large quantities of haematite 
in the form of irregular nodules. Fine-grained flaggy sandstones (with streaks of coal), 
shales (some of a buff colour), and thin coals also occur, but they form a relatively 
small portion of the series. A  fine ashy sandstone, similar to the sandstone described 
as occurring at the base of the Desert Sandstone in the Cape York Peninsula, near the 
Lukin River, at Pera Head, north of the Archer River and Pisonia Island, one of the 
Wellesley Group, off Point Parker, is to be seen at one portion of Battle Camp Range, 
resting upon the sandstones and grits to be described below. Nowhere do these rocks 
appear to have undergone much disturbance since they were formed.

“  A t Guppy’s Tableland, between Cape Bedford and Indian Head, the base of the 
Desert Sandstone, which rests, with a violent unconformability, upon the upturned edges

* Geological Observations in the North of Queensland, 1886-7. By it. L. Jack. Brisbane: by
Authority: 1887.
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of the quartzites, greywackes, and slates, is, by Aneroid, five hundred and sixty feet 
above the high-water mark on the beach. The lowest bed consists of a coarse quartzose 
conglomerate of seventy feet in thickness, succeeded by about fifty feet of fine-grained 
flaggy sandstones, with shales and thin coals, and in turn overlain by about three hundred
feet of coarse massive grits.

“  The following is a section in descending order:—
Ft. in.

Massive grits with coal streaks.........................  300 0
Carbonaceous shale with thin sandstone partings 7 0
Coal (Guppy’s seam) ..................................... 0 6
Fine-grained sandstone with thin shales ... 6 0
Black sandy shale with coal streaks ... 3 10
Sandstone ... 2 0
Shale... 0 6-8
Sandstone .........................  ... 0 10”
Dark shale with coal streaks ... ... ... ... ... 0 6
Fine grained sandstone (with an irregular base) and thin shales ... 6-8 0
Fine grained flaggy sandstone with thin lenticular beds of sandy

shale .............. ... ...10-12 0
Quartzose conglomerate ...   70 0

“  Guppy’s coal-seam has been opened up, but no fresh light is thrown upon the 
section. There is no underclay or ‘ seat earth ’ beneath the coal. A  sample of this 
seam, collected by myself, yielded on analysis :—

Moisture . . . . . .  ... 2’32
Volatile hydrocarbons ... 15'20
Fixed carbon ... ... 72’83
Ash ... ... 9*65

100-00
The specific gravity is T86. The ash is of a yellow colour.

“  None of the beds in the section at Guppy’s Tableland have yielded any fossils 
with the exception of a few plant-remains, rootlets and fragments of leaves, from some of 
the carbonaceous shales. Fragments of coal are not uncommon in the upper grit.

“  The section exposed at Indian Head is similar to that at Guppy’s Tableland, with 
the exception that the total thickness of strata is not so great, there being only about 
three hundred feet. The base lies at an altitude of about eight hundred feet above 
high-water mark. The lower and upper grits are continuous from Guppy’s Tableland, 
but they are separated by a smaller thickness of flaggy sandstones and very sandy 
shales. A  seam of coal is said to occur among these beds, doubtless a continuation of 
that seen in Guppy’s Tableland.

“ From this point westwards, the next outlier of sandstone is at Mount 
Fantastic; this consists of about one hundred feet of sandstone, with neither shales nor 
coal. *

“  The tableland between Mount Fantastic and Connor’ s Knob is of sandstone, as 
is also Connor’ s Knob.

“  In examining the cliffs to the north of the Endeavour, near its head, I  saw 
nothing of any of the shales, the whole section appearing to be coarse massive sand
stones.

“  The hills in the neighbourhood of Brannighan’ s Bluff, in Isabella Creek, are 
reported to contain a thin seam of coal.

“  Crossing the divide into the waters of the Normanby, the Desert Sandstone 
Beds are found to be represented by sandstones and grits without any of the intervening
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shales. The base, near the railway, is at an altitude of four hundred feet above the 
sea-level. In the distance intervening between Indian Head and the Normanby the 
coal-bearing shales have disappeared. The shales make their appearance, however, in a 
small synclinal trough seen in the railway cuttings near the thirty-seven-mile peg, at an 
altitude of about four hundred and thirty feet above sea-level, or two hundred feet 
below the horizon of those at Indian Head. At the eastern end of the section, at the 
thirty-six-mile peg, the Desert Sandstone Beds rest presumably upon granite, which is 
seen in situ two hundred yards distant to the southwards. A  ridge of massive quartzite 
is seen to rise from beneath the sandstones at the thirty-seven-mile peg.

“ A  cutting to the east of Battle Camp Creek exposes a conglomerate, with 
pebbles of greywacke and quartzite, resting unconformably upon the massive quartzite 
mentioned above. The conglomerate is covered with four feet six inches of black shale, 
and that again by sandstone, the whole series dipping at angles varying from 5 to 
7 degrees to the east. Buff-coloured sandstones are seen to lie beneath those at the 
thirty-seven and a-quarter-mile peg.

“ A  cutting at the 37|-mile peg shows nothing but very false-bedded sandstones 
o f a reddish-white hue, with a few ‘ false dykes ’— i.e., fissures which have subsequently 
been filled in with sandy matter. Beneath this false-bedded sandstone lies three feet of 
shale, which dips at 5 degrees to the west. This rests on a continuation of the 
sandstone seen at the 37i-mile.

“  Dipping at 3 to 5 degrees to the north is a bed of black shale, at the 38-mile. 
A t the 38i-mile this is underlain by greyish sandstone with ironstone nodules. The 
hills on either side of the line are made up of nearly horizontally bedded rocks.

“  Coarse grit, conglomerate, and a thin bed of shale are seen in the cutting at 
the 38f-mile. Some of the coarser grits and conglomerates contain kernels of shale. 
On the south side of the line, near the 39-mile peg, granite rises from beneath the 
grits.

“ About a mile and a-half south of the 40-mile peg a bed of carbonaceous 
shale with coal streaks, crowded with reed-like plants, too fragmentary for determina
tion, is laid bare in one of the branches of W  elcome Creek. The shale has a dip of 
5 degrees to the west-south-west; it rests upon a bed of fine-grained sandstone of a 
greenish hue. A  shaft has been sunk upon the shales, but apparently abandoned a long 
time previously.1*1 A  traverse from this point to the foot o f the highest point in the 
district— a conspicuous hill two miles to the south— shows nothing else but well-nigh 
horizontal sandstones. The sandstone capping the summit of the hill is very fine
grained ; its mural face contains many small caves, which have apparently served as 
hiding-places for the natives. As viewed from the summit, the whole of the Welcome 
Valley appeared to be made up of similar bedded rocks.

“  Fine-grained yellowish sandstone, with a low dip to the west, is laid bare at 
the 40f-mile peg.

“  The Battle Camp Range lies to the north of the line at this point. It is 
composed of alternations of grits and sandstones, disposed with a gentle dip to the 
south-east: one bed was found to contain annelid tracks (?). The summit, 870 feet above 
sea-level, is made up of a fine ashy (?) sandstone, which rests apparently conformably 
upon the other rocks. This ashy (?) sandstone only attains a thickness of about forty 
feet, and is not continuous over a larger area. In its lithological characters it agrees 
with those occurring further north in the Cape York Peninsula. I  searched in vain for 
fossils, annelid tracks (?) being all I  could discover. (It was from the northern face of this

* See p. 532.
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range that Mr. Norman Taylor, the Geologist attached to Hann’s Expedition in the 
year 1872, discovered Hinnites and Ostrea.) From the summit, as far as the eye could 
reach, nothing but horizontally bedded rocks could be seen.

“  A  little distance east of the 411-mile peg a quarry has been opened for ballast 
on a horizontal sandstone of the usual type. A  similar sandstone is seen in a cutting 
between the 43| and the 43£ mile pegs.

“  Another ballast quarry has been opened to the south of the line—the 44£-mile, 
and distant about one hundred and fifty yards ; the sandstone is fine in grain and of a 
white colour.

“  Reddish-yellow, fine-grained sandstone dips to the east at angles varying from 
5 to 10 degrees in the vicinity of the 44i-mile peg.

“  A conspicuous escarpment of coarse gritty sandstone trends east and west, 
distant about two hundred yards to the south of the 47£-mile peg ; a similar cliff—  
probably a continuation— occurs about half-a-mile to the south-east of the 49-mile peg.

“  In the vicinity of the 55£-mile, within two hundred yards of the line, on the 
south, a series of fossils were collected from a bed of fairly coarse grit which occupies 
the greater portion of the neighbourhood. The fossils, which resemble very closely 
those occurring in the Desert Sandstone of Croydon, consist of Maccoyella (?), internal 
casts of Rhynchonellci, and others which I  have not yet been able to determine.*

“ From this point to the railway terminus at the Laura River, nothing but 
sandstones of the usual type occupy the country on both sides of the line.

“  Five miles up the Laura from the railway crossing, the following section is
seen, in descending order, in a cliff in the river:—

Ft. in.
Grits with pebbles ... ... ... ... 8 10
Shale... ... ... ... ... ... 1 0
Coal ... ... ... ... ... ... 0 2
Shale ... ... ... ... ... ... 0 3
Grey sandstone ... ... ... ... 0 0
Sandy shale ... ... ... ... ... 0 10
Fine-grained sandstone... ... ... ... ... 1 8
Bluish sandy shale ... ... ... ... ... 1 9
Coal ... ... ... ... ... ... ... 0 5
Sandy shale ... ... ... ... ... ... ... 1 6
Sandstone ... ... ... ... ... ... 0 0

“  The whole of the beds lie horizontally. In this section there is an absence of 
underclay or seat-earth beneath the coal.

“  An instructive section is to be seen in Puckley or Sandy Creek. The altitude 
o f Mount Ruby Station is, by Aneroid, 420 feet above sea-level. A  traverse from this 
point to the divide between Leichhardt and Puckley Creeks showed coarse grits, lying 
horizontally upon granite, at 1,000 feet above sea-level. The summit of the divide is 
1,250 feet, thus giving a thickness of two hundred and fifty feet of sedimentary rocks at 
the head of Leichhardt Creek. When, however, the waters of Puckley Creek are 
followed down, it is found that the thickness o f the sedimentary beds has increased to 
five hundred and twenty feet.

“  From the summit to 850 feet the whole of the rocks consist o f coarse grits and 
conglomerates. At 380 feet below the summit, or 870 feet above sea-level, two seams 
o f coal are seen to be interstratified with the grits. A. section in the bank of the creek 
shows the lower seam of coal to be nine inches in thickness, three inches of the base 
of which is crowded with quartz granules 'to such an extent as to make it an

* This locality, by the Bailway Survey, is about 466 feet above sea-level.
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open question whether the rock should he called coal or merely a carbonaceous grit. 
Above this nine-inch seam lies a bed of grit two inches thick, and this is covered by 
another coal seam of four inches. A sample of the coal from the upper portion of the 
nine-inch seam was taken and submitted to analysis, with the following result:—

Moisture ... ... 0*33
Volatile hydrocarbons 30'13
Fixed carbon ... ... 39 34
A s h ...............  ... 3020

10000
The specific gravity is 1-51. The ash is grey in colour.

“  A little distance west-north-west from the outcrop in the creek a shaft had 
been sunk through sandstone, to a depth unknown to my informant, with the object of 
meeting the coal. The shaft had been abandoned some time, and I  was unable to descend.

“  In the section described above there is an absence of underclay or seat-earth. 
The coal rests directly upon coarse grit. It would appear as though the coal had been 
formed in such a position as would allow of the access of sandy matter. The high 
percentage of asb, as well as the gritty character of the base, gives credence to this view'.

“  Following the windings of the creek for a mile or two down its course, sections 
show nothing but fine-grained argillaceous and micaceous sandstones, with nodules of 
ironstone and small pellets of coal. The beds roll about a good deal, but their dip 
never measured more than from 5-7 degrees northwards. They rest upon a coarse sand
stone described * as occurring at the spot where Puckley Creek falls over a wall of 
granite 50 feet high. From this point to the railway the country is occupied by granite 
of the usual type.

“  About a mile below the Eailway Bridge a bed of coarse sandstone dips at a low 
angle down the creek; it is seen to rest upon granite.

“  It will be seen from the altitudes given that the W elcome Valley beds occupy a 
position below those at the head of Puckley Creek.

“  For the purpose o f comparison, the analyses made of the Desert Sandstone 
coals have been thrown into a tabular form.

“  The description of the localities from which the coals analysed by Mr. R. L. 
Jack were obtained need not be repeated— it will be found by referring to the Report 
on ‘ Geological Observations in the North of Queensland’ already quoted.

“  Analyses op the Cbetackous Coals of the Cooktown D istrict.

— i 2 3 4

Moisture ... 8-25 716 0-33 2-32
Volatile hydrocarbons 30-42 2096 3013 15-20
Fixed carbon 42-31 35-35 39-34 72-83
Ash ... 1902 3653 30-20 9-65
Specific gravity 1-83 1-55 1-51 1-66

“ 1. Locality.— About tliree miles south of the 4-mile peg, Cooktown Railway; analysed by R. L.
Jack.

“ 2. Locality.—About four miles up the Valley of Puckley Creek, above the Railway crossing; 
analysed by R. L. Jack.

“ 3. Locality.—Near the head of Puckley Creek; analysed by A. Gibb Maitland.
“ 4. Locality.—Guppy’s Tableland, North Shore; analysed by A. Gibb Maitland.

* “  Geological Observations in the North of Queensland.” R. J. Jack. Brisbane: by Authority.
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“  After entering the valley of Welcome Creek, it will be seen that the thickness 
o f the Desert Sandstone beds increases somewhat rapidly to the westwards. At the 
36-mile peg their base is, from the Railway Survey, 318 feet above sea-level. Between 
this point and the Laura Terminus, which is 269 feet in height, the country is occupied 
by one continuous series of sedimentary rocks, disposed in a series of scarcely 
perceptible undulations, but with a gradual dip westwards.

“ The total thickness of strata at the head of Puckley Creek is five hundred and 
twenty fee t ; betweeu the base of these and the top of the grits seen below the Puckley 
Creek Bridge, 350 feet above sea-level, there is room for not less thau five hundred feet 
of rock. The sandstones of the Battle Camp Range, which rise to a height of 500 feet 
above the beds at the 36-mile peg, are probably the representatives of the beds which 
occupied this gap.

“  The Welcome Valley beds—by which term is meant the whole of the series o f 
rocks between the 36-mile and the Laura terminus—thus occupy a position below those 
described as occurring at the head of Puckley Creek, and also below those of the Battle 
Camp Range. It would be rash to venture upon an estimate of the thickness of the 
beds of the Welcome Valley, for there has been no evidence brought forward to throw 
any light upon this point.

“  The minimum thickness of Desert Sandstone lying above the 36-mile peg, 
where the Welcome Valley beds are first seen, is not less than one thousand feet— more 
than double that occurring in the Endeavour waters.

“  Another point which the examination of this district has brought out is the 
existence of a ridge running approximately parallel with the Normanby River north 
and south. To the west of this ridge was a valley or hollow in which the Welcome 
Valley beds were deposited. Where the western boundary of this hollow existed it 
would be premature, with the meagre evidence before us, to state. To the southwards, 
however, near the head of the Laura River in the Palmer River waters, the Railway 
Survey gives the altitude of the base of the Desert Sandstone as being 1,100 feet above 
sea-level.

“  A circumstance worthy of note is the entire absence of an ‘ underclay ’ or 
* seat-earth ’ from any of the Cretaceous coals of this district which have yet been 
described. The coals either rest directly on grit or very sandy shale, and one of the 
coals—that from Puckley Creek—has its base crowded with quartz grains. Some of 
the shales contain very thin laminae of coal, which are not continuous for any great 
distance. These peculiarities are due to the conditions under which the coals were 
formed.”

In the Valley of the Little Kennedy, one of the heads of the Kennedy River, 
highly inclined slates are seen on the left wall o f the valley,- capped by horizontally 
bedded conglomerates and coarse gritty sandstones, forming a portion of the tableland 
which has already been partly described. On the right wall of the valley the slates rise 
to a much greater elevation than on the left, and must have formed a portion of the 
shore of the waters in which the Desert Sandstone was deposited. The floor of the 
valley shows Permo-Carboniferous rocks (including coal-seams) let in by two north and 
south faults between the two masses of slate. The Permo-Carboniferous rocks, as well as 
the older slates, must have been covered unconformably by the Desert Sandstone.*

On the Road from Cooktown to Palmerville, about four miles short of the 
latter, the base of the Desert Sandstone forming this extensive tablelaud is again seen 
resting on vertical slates and a thick limestone bed. The Desert Sandstone here presents

* Report by R.L.J. on the Little River Coal Field, near Cooktown. Brisbane: by Authority: 1882.
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a precipitous escarpment of about four hundred feet in height, and consists mainly of 
two beds— the upper of red sandstone, with a white band in the middle ; and the lower 
of a coarse conglomerate containing pebbles of quartz, gneiss, and granite in a matrix 
o f sharp white sand. The same escarpment can be traced eastward to near the head 
of the Palmer, forming the right wall of the valley. The surface of the tabeland on the 
Road from Cooktown to Maytown (on the top of the cliff overlooking the latter) is 
given by Mr. Surveyor White as 1,500 feet, while Maytown is S00 feet. Mount Hann 
and the “  High Mountain ”  between the escarpment and the Palmer River rise 
respectively to 2,250 and 2,300 feet, and must have stood up as islands in the Desert 
Sandstone waters.

Mount Daintree, about ten miles west of Palmerville, is an outlier of the Desert 
Sandstone, resting on gneiss, and forms a tableland of about ten acres in extent, 
bounded by sheer cliffs, two or three hundred feefrin height, which can only be scaled in 
one place. On this tableland the timber is stunted and the grass (Triodiet) is totally 
different from that on the surrounding land. The cliff is composed of thick-bedded red 
and white siliceous sandstone. One fine-grained white laminated bed is full of plant- 
remains, which, however, are quite undistinguishable, though somewhat reed-like in 
general appearance. This bed is probably identical with the “  white band ”  above 
referred to as occurring in the middle of the upper bed seen on the Palmerville and 
Cooktown road.

Prom Mount Daintree I  obtained (in 1887) a good view of the surrounding 
country. Escarpments o f Desert Sandstone extended along the north wall o f the valley 
o f the Palmer, at distances varying from three to twelve miles, almost without 
interruption, from a point bearing N .N .W . of the mountain to beyond the Maytown and 
Cooktown roads. Subtending an angle from N .N .W  to S.W . of Mount Daintree, the 
whole, o f the country, as far as the eye could reach, was low and nearly level. (This 
is the position assigned by Mr. Norman Taylor to a “  Carboniferous Range ”  in the 
Map attached to the account of Hann’s Northern Expedition.) About ten miles 
south-south-west of Mount Daintree, high escarpments of horizontal strata were visible, 
probably further outliers of the Desert Sandstone.#

In a Map of the Squatting Runs down the Palmer furnished to the Lands 
Department by Messrs. W hite and Embly, the words “  Desert Sandstone ”  are 
written across the back of “  Meron Downs ”  Block on the left bank of the Palmer, and 
across the centre of “  Strathleven No. IV .”  Block on the right bank of the same river 
(opposite its junction with the Mitchell). I have not seen these localities, but as I  
know Mr. W hite to be a trustworthy observer, I  regard the information as reliable? 
especially as it agrees with Daintree’ s observations on the Lower Gilbert.

Mr. James V. Mulligan, after leaving Palmerville on a prospecting trip, keeping 
round the south-western end of the Main Desert Sandstone tableland, had to cross 
another small table-land between the Palmer and Fahey Creek.f

Much o f the alluvial gold of the Palmer Gold Field has been derived from the 
immediate neighbourhood of the “ Conglomerate”  or Desert Sandstone tableland, and 
in positions where it is impossible to ascribe its presence to the degradation of local 
reefs. As there is no evidence of any submergence of this district beneath the sea 
between Permo-Carboniferous and Cretaceous times, it is probable that the area covered 
by the Desert Sandstone was a land surface for an immensely greater period prior to the 
deposition than it has been since the elevation of the Desert Sandstone, and the uneven *

* Report of the Government Geologist, in Annual Report of the Department of Mines for 1887. 
f  Report on Expedition in Search of Gold, &c., in the Palmer District by Mulligan and Party. 

Brisbane : by Authority : 1876.
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bottom on which the Desert Sandstone has been deposited corroborates this view. Now, 
if we admit that what was a land surface from Permian to Cretaceous times still lies 
beneath the Desert Sandstone, we may confidently expect to find beneath it numerous 
ancient watercourses, in which the debris from a very much larger area of auriferous 
rocks than has been exposed since the denudation of the Sandstone must have been 
“  sluiced ”  again and again, so that the gold maybe in “  leads ”  in a highly concentrated 
form. I  began to insist upon this view in 18S6, and it is satisfactory to note that since 
then payable gold has been obtained in consolidated drifts or “  cements ”  between the 
base of the Desert Sandstone and the surface of the slates to the north of the Palmer.

Mr. Daintree, in 1872, expressed the opinion* that “  the very nature of its [the 
Desert Sandstone’s] deposition seems to preclude the idea that gold will be found in 
paying quantities, except where direct local abrasion of a rich auriferous veinstone has 
furnished the supply. It is, indeed, doubtful if any marine or extensive lacustrine beds, 
except on their shingle margins, have produced, or are ever likely to produce, remunera
tive workings of fr e e  gold, for the simple reason that the majority of the sediments of 
which they are composed are derived from formations the greater part of which were 
non-auriferous.”  M y own conviction is that in the Palmer district deep leads, containing 
an amount of gold which will dwarf into insignificance the four or five million pounds 
worth already obtained from the field, will yet be found beneath, if not in, the Desert 
Sandstone. Where an old land surface composed of auriferous rocks is covered over by 
a newer deposit, it is likely that the deep leads thus preserved from denudation will 
prove rich in gold. It matters nothing whether the covering be of basalt or sandstone.

The same remarks as to the presence of alluvial gold beneath the Desert Sand
stone apply to many other fields in the Colony. A t the Upper Gilbert, at Croydon, 
at the Cape, at the Hodgkinson, at the Starcke, and at Cania, the bulk of the alluvial 
gold has been obtained from localities from which the Desert Sandstone has .been 
recently denuded. In fact, when one thinks of it, the places where alluvial gold has 
been found in conspicuously large quantities are just the places whore these conditions 
prevail, and not the places where the local reefs are richest. I  have seen some 
suggestive instances on the Palmer where rich gold has been obtained from gullies 
within the whole drainage area of which there was no reef whatever. This may seem 
a bold assertion, but the country was dry, the grass had been recently burnt, and every 
bed of shale and sandstone in the drainage area was laid bare. Again, north of Tambo, 
alluvial gold (I  believe in small quantities) has been found in Windeyer Creek and 
gullies which rise in the Desert Sandstone and flow over the underlying Rolling Downs 
rocks. As the latter certainly contain no auriferous reefs, the probability is that the 
gold was derived from “ leads” beneath the Desert Sandstone.

On our northward course to Cape York in 1879-80, we first struck the Desert 
Sandstone between the Lukin and Kendall rivers, in about Long. 143° E. The sand
stone at its eastern escarpment had a thickness of about fifty feet, and was about 200 
feet above the level of the plain. It was ferruginous and very hard, and appeared to 
be partly composed of fine volcanic dust. It contained little pebbles of quartz and 
larger pebbles of slate and quartzite. A  granite mountain attaining a higher elevation 
than the sandstone lay between it and the Lukin River. It is very probable that the 
base of the Desert Sandstone rises gradually from near the sea-level on the Lower 
Norman and Gilbert (where Daintree observed it) to the higher level near the junction 
of the Palmer and Mitchell, where it is marked on the Plan of “  Strathleven No. IV .”  
Squatting Block, where palaeozoic rocks rise from beneath it. It would thus have *

* Q. J.G.S., xxviii., p. 278.
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a gentle dip to the coast of the Gulf of Carpentaria. Its eastern escarpment, in all 
probability, from “ Strathleven No. IV .”  Block, keeps nearly the meridian of 143° E. 
as far north as the divide between the Lukin and the Kendall.

Between the South Coen and the Peach Biver, our course took us over a con
siderable area of the Desert Sandstone, presenting a steep escarpment to the east, which 
I  named the Geikie Bange. The sandstone lies on granite. The Geikie Bange is cut 
through by the Peach. Our course, however, lay among the mountains (at a much higher 
elevation) to the east, so that we only saw this portion of the Geikie Bange or tableland. 
I  may say, in passing, that on this portion of our journey we had a good deal of skirmishing 
with the natives, who managed to kill the horse I  was riding by a spear-thrust just behind 
the saddle, and to wound the horse which carried another member of the party, so that 
the acquisition of geological information was not altogether unattended with difficulty.

Between Canoe Creek and the Pascoe, outliers of the Desert Sandstone rest on 
the tops o f granite hills, while on the western or left bank of the Pascoe the 
escarpment which prolongs the Geikie Bange to the north continues in an unbroken 
line. Granite mountains (the Janet Bange) rise to the east of Canoe Creek to a height 
of 1,245 feet. Far to the west (the eastern escarpment of the tableland forming the 
watershed between the Batavia— Gulf waters— and the Pacific waters at the heads of 
the Pascoe), a second escarpment marks the eastern limit of a higher bed of the Desert 
Sandstone. This, which I  named the Wilkinson Bange, is now included in “  Merkunga”  
and “ Merkunga South ”  Squatting Blocks. The greater part of the Desert Sandstone 
country between Latitudes 12° and 16° S. is now taken up on pastoral leases (except 
within the nominally “  settled district ”  extending thirty miles from the coast on both 
sides of the peninsula, and in which the terms are less easy), so that the term “ Desert” 
cannot apply to it.

Near the mouth o f Canoe Creek we found the Desert Sandstone occupying both 
sides of the creek. Where this creek joins the Pascoe we built a canoe, or dug-out, by 
which we crossed the flooded river. This must be about fifteen miles above the spot 
where in 1848 the gentle and unfortunate Explorer Kennedy left the remainder of his 
party when he set out on foot, accompanied only by his blackboy “  Jacky-Jacky,”  to 
meet his fate at the “ Escape Inlet,”  within sight of the ship which was to bring him 
relief. The hills at Fair Cape were doubtless the last objects that met the eyes of his 
companions as one by one they sickened and died, while waiting for the relief which 
was to come too late for all but two of the number.*

North of the Pascoe we ascended to the top of a high escarpment of Desert 
Sandstone (to which I  gave the name of the Sir William Thompson Bange). This 
tableland extends from the valley of the Pascoe in Long. 143° 3' E., and Lat. 12° 40' S., 
north-north-eastward to the 12th parallel, and presents a steep escarpment to the 
Pacific, and a long gradual slope towards the Gulf. The bed of sandstone of whicb the 
tableland is composed is about five hundred feet in thickness, and is reddish and cemented 
with iron oxide. A  lower shelf which crops out from beneath it is of yellow and white 
sandstone, occasionally containing a few pebbles. The tableland and the lower shelf 
decompose into soils which have a worldrwide difference, the former being clotted with 
good grass, and well timbered with stringy-bark, bloodwood, Pandanus, and Xanthorrhcea, 
while the latter was mainly covered with thickets of heath, and, as far as grass was con
cerned, was a veritable desert. The lower beds of the shelf abut to the east against 
serrated mountains rising to 2,342 feet, which I  named the Carron Bange, in commemora
tion of the tragic circumstances connected with Dr. Carron’s stay when Kennedy left him

* Narrative of the Voyage of H.M.S. “  Rattlesnake.” By John McGillivray, F.R.G.S. Vol. ii. 
London, 1852.



542

to set out on his last forlorn expedition. About Lat. 12° 30' S. we saw the base beds of 
the Desert Sandstone resting on granite. At the south-west corner of Temple Bay we 
descended for about two hundred feet over the edges of the lower shelf of Desert 
Sandstone to the porphyry on which it rests. The Desert Sandstone comes down to 
the sea-level at Temple Bay. At Bolt Head, in Temple Bay, thirty feet of horizontal 
reddish sandstone lay unconformably on a blue limestone, at least a hundred feet in 
thickness, and dipping at 45° to the east.

Further north the “  Remarkable Red Cliff”  of the Admiralty Charts showed two 
coal-seams, each a quarter of an inch in thickness, in the midst of red sandstone.

As far north as Camisade Creek the thick upper bed of sandstone forming the Sir 
William Thompson Range and the lower shelf continued to present the same features, 
the top of the eastern scarp of the former, although only a few miles from the Pacific, 
being the watershed of the Peninsula. Camisade Creek and Bay, it may be mentioned, 
were so named from the circumstance that here we had further trouble with blacks, 
who this time, in the middle of the night, threw, among others, a spear which went 
clean through the deltoid muscle on the right side of my neck.

An uncharted island, close to the coast, at a point bearing S. 26° W . from the 
south-east end of Fern Island, is of horizontal Desert Sandstone. At this point and 
at the mouth of lieuderson Creek the red sandstone is highly ferruginous and has a 
pisolitic structure. There is evidently a very gentle dip in the sandstones northward 
from the Carron Range, so that' although the dip is almost imperceptible we gradually 
pass over higher beds.

Among the intricacies of the swamps between the Escape Inlets and the Jardine 
River we found the sandstone to be brown and ferruginous, with a pisolitic structure.

Both sides of the Albany Pass are composed of nearly horizontal beds of sand
stone. Similar beds of sandstone are seen in Mount Adolphus Island to the north. 
Towards Cape York slates rise from beneath the sandstone. At Thursday and 
adjacent islands slaty rocks rise to a considerable altitude, but the Desert Sandstone is 
seen in numerous headlands at the level of the sea.

About a mile west of Mount Morgan, near Rockhampton, is a mass— 
apparently about a hundred and fifty feet in thickness—of horizontally bedded 
Desert Sandstone. It rests, at this point, apparently on a mass of diabasic dolerite,# 
but in other places it may be seen lying on the upturned edges of quartzite and 
greywacke strata of Permo-Carboniferous age (like the Grympie beds) similar in 
character to those of the “  country ”  round Mount Morgan. The base of the Desert 
Sandstone is a mass of fine volcanic dust, while the upper beds are coarsely gritty, and 
for the most part siliceous, varying from white to brown and red. I  should judge the 
base of the formation to be about one hundred feet lower than the summit of 
Mount Morgan, or one thousand one hundred and twenty-five feet above the sea. 
The grit and conglomerate beds at the base of the Desert Sandstone in this district 
contain, as in the Palmer District, gold, apparently inpa yable quantities. (Mount 
Victoria.)

Standing on the sandstone cliffs, so as to look eastward past the south side o f 
Mount Morgan, the observer can descry, across the valley of the Dee, the familiar 
contour of horizontally bedded sandstone cliffs stretching from north to south over the 
divide between the waters of the Dee and Gravial Creek. As nearly as can be judged 
by the eye they are on the same level as the cliffs on the opposite side of the valley, and *

* See Notes on a Collection of Rocks and Minerals from Mount Morgan. By C. S. Wilkinson, 
T. W. Edgeworth David, and William Anderson. Records of the Geological Survey of N.S.W. Yol. ii., 
Part 3, 1891.
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there can be no doubt that the valley has been carved out of a once continuous cake of 
sandstone. In this valley the hot spring which gave rise to the auriferous deposit of 
Mount Morgan subsequently broke out, as will be seen in a succeeding chapter.

In describing the Cania G-old Field * Mr. Hands writes :—
“  A very conspicuous feature of the neighbourhood is the two long and lofty 

lines of sandstone cliffs, which at the Cania Diggings are some six or more miles apart; 
but further down the creek, six or seven miles towards Cania Station, they approach one 
another, forming high precipices on either side of the creek, and leaving only a narrow 
gorge through which the road to the station passes.

“  The cliff on the left-hand side, going down the creek, is perpendicular and 
almost continuous for over twelve miles, and is never much more than a mile distant 
from the Three Moon Creek. About two miles from the Township, where it must be at 
least three hundred and fifty feet high, it has the appearance of the walls and battle
ments o f an old castle, giving to the hill the name of the “  Castle Mountain.”  The cliff 
on thd opposite or right-hand side of the creek is only perpendicular for short distances 
here and there, and generally presents more of a sloping face.

“ These cliffs consist of a white gritty sandstone, in parts stained red or brown 
with oxide of iron. Every few feet, or even oftener, there are layers of a coarse grit, 
or bands of rounded pebbles of white quartz, varying in size from one-quarter to three 
inches in diameter. These bands serve to show the original stratification of the mass, 
which is overlying the older rocks unconformablv, dipping 5 degrees to S., 15 degrees 
E. False-bedding in this sandstone is very frequent. The sandstone is very cavernous; 
the face of the cliff has weathered, and where there has been least cohesion between 
the particles of sand large caverns have been formed.

“  These cliffs, standing perpendicularly, as they do, two or three hundred feet 
high, and opposite to one another, bear witness to the great amount of denudation 
which has taken place, for the whole country round about must have been formerly 
overlaid by this formation ; its horizontality points to the fact that there has been but 
little disturbance since its deposition.”

Mr. Rands estimates the altitude of the base of the Desert Sandstone in this 
locality roughly at 1,400 or 1,500 feet.

In Mr. Rands’ Report on the Albert and Logan District,f he writes of the 
Desert Sandstone as follow s:—

“ This formation, which at one time covered the greater part of Queensland, is 
met with towards the heads of Nerang Creek, near Mr. Nixon’s selections. It forms 
the summit of the ranges between Mudgeeraba and Nerang Creek, and between Nixon’ s 
Creek and Back Creek.

“  The thickness of this deposit is about one hundred and fifty feet, some distance 
down the ranges; and increases to three or four hundred feet towards the heads 
of the creeks. It stands out in bold perpendicular cliffs, full of small hollows or 
caves. At its base the deposit is a conglomerate, composed of rounded pebbles and 
boulders of basalt, similar to that met with in the neighbourhood. Some of these 
boulders are over 15 inches in diameter. Higher up, the rock consists of granular 
siliceous sandstone, with thin layers of coarse quartz pebbles.

“  The formation here certainly appears to be an ordinary sedimentary deposit, 
and not of volcanic origin, as suggested by the Rev. J. E. Tenison W oods in a paper 
read lately before the Royal Society of New South Wales.”  *

* Report on the Goldfields of Raglan, Calliope, Milton (Norton), and Cania, &c. By William H. 
Rands. Brisbane : by Authority : 1885. 

f  Brisbane: by Authority : 1889.
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The sandstone overlies part of the mass of basalt “  which is found capping nearly 
all the higher ground of the district right away from the plains of the Darling Downs, 
near Laidley, Grandchester, Ipswich, Waterford, Mount Tambourine, on the dividing 
ranges between the Logan, Albert, and Coomera Rivers, and Nerang, Mudgeeraba, 
Talleebudgera, and Curambin Creeks.* It is also met with at Burleigh Heads, Cor- 
rumbin Heads, Point Danger, and on the Macpherson Range.”  Mr. Rands informs 
me that the base of the Desert Sandstone in this locality must be at least one hundred 
and fifty feet above the sea.

In the Gympie District Mr. Rands describes the Desert Sandstone as follow s:—
“  This is a coarse-grained silicious sandstone, or freestone, which overlies the 

Gympie Beds [Permo-Carboniferous] in various places. The rock is made up of coarse 
granules of quartz. It lies horizontally, but nearly everywhere exhibits ‘ false-bedding’ ; 
the true bedding of the rock can be detected by thin layers of coarse pebbles of quartz. 
A  large outlier of this sandstone can be traced from Eel Creek, crossing the Mary near 
the Eisherman’s Bend, where it forms high banks to the river. It has been quarried as 
a building stone near Eel Creek, on Mr. Dan. Henry’s Selection, No. 882, and it has 
•been used in several of the principal buildings in the town. Outliers of this stone also 
occur a few miles north of Gympie, near the Maryborough and Gympie Railway 
Line.”  f  Mr. Rands believes the base of the Desert Sandstone to be here one hundred 
and fifty feet above the sea-level.

Mr. Daintree, in 1872, J referred to certain beds which “  crop out at the township 
of Maryborough, and have been used by the Corporation as quarries for road-metal,”  
and gave a list of fossils therefrom, as determined by Mr. Robert Etheridge, E.R.S. 
These beds Mr. Daintree regarded as the upper portion of the Burrum Coal Measures, 
and occupying “  a position between the Gordon Downs and Hinders River series.”  
More recent and extensive collections of fossils do not at all,bear out this view, the fossils 
on the contrary bearing a very close correspondence with those of the Desert Sandstone 
at Croydon. Probably Mr. Daintree made only a hasty collection of fossils, as he does 
not even give a description of the strata.

Mr. Rands has within the last few years carefully mapped out the beds and 
shown their relation to the underlying Burrum Coal Measures. In his “  Report on the 
Burrum Coal Field,” § he says, “  The Maryborough Beds have been quarried about one 
mile west-north-west of the Railway Station by the Corporation for road-metal, and by 
the Government two miles further out in the same direction for railway ballast. The 
rock quarried is a fine-grained, light brown or grey sandstone. These beds contain 
numerous shells.

“  At the Corporation quarry the strata consist o f light-coloured, fine-grained 
sandstones, dipping 12° to N. 35° E.

“  About a mile and a-half further along the Gayndah Road, and close to the 
Mary River, about half a miie from what is known as the Copenhagen Bend of the river, 
is the first of the Government Quarries. The dip is about 7° E. The rocks showing 
are :—

F t .  in .

Broken sandstone ....................................  ..............  8 0
Grey, fine-grained sandstone (fossiliferous) ......................... 2 0
Band of laminated sandstone ........................................................... 0 6

* I, for one, rejoice that the sentimental feeling which leads to the retention of unpronounceable 
native names, for the most part conveying no meaning, and which, I  believe, in some cases, will not bear 
translation, is not universal. R.L. J.

t  Report on Gympie Gold Field, By William H. Rands. Brisbane : by Authority : 1889.
+ Q.J.G.S., vol. xxviii., p. 283. § Brisbane : by Authority : 1886.
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Grey sandstone (fossiliferous)
Band of laminated sandstone 
Brown sandstone ... ...
Brown shaley sandstone 
Greyish-brown sandstone (fossiliferous)
Fine laminated grey shale ...
Grey sandstone (fossiliferous)
Shaley b a n d .........................
Grey sandstone (fossiliferous)
Black shale ...........................................................
Hard dark-grey laminated sandstone (fossiliferous)
Shale .........................
Grey sandstone (fossiliferous)
Laminated argillaceous sandstone ...
Dark-grey sandstone ...

rt. in. 
2 0 

... 0 8 

... 6 0

... 0 4

... 7 6

... 0 5

... 2 a

... 0 4

... 4 0

. . .  0 10

... 2 4

... 0 2

. . .  1 9
... 0 8
... 2 0

41 9
“  A quarter of a mile further up, exposed in another quarry, dip 7-8° N. 35° E .t

Brown sandstone with band of carbonaceous shale ... 6 6
Black carbonaceous arenaceous shales (fossiliferous) ... 2 7
Soft yellow sandstone ....................................................  ... 6 2
Shale and soft carbonaceous sandstone ..............  . . . 8  0
Coarse gritty sandstone .............. ... 10 0

33 3
“  Just a couple of hundred yards on the Maryborough side of the Copenhagen 

Bend, in a quarry, are showing thirty feet o f grey sandstone, containing the ordinary 
fossils met with in these beds, and also numerous casts of Belemnites.* Below this is a 
thin bed of carbonaceous sandstone, and below this again fifty feet o f  brown and grey 
sandstones (fossiliferous), dip 9° N. 35° E. Just in the centre of the bend, in a small 
gully cut into the steep bank of the river, are exposed:—

Ft. in.
Horizontal sandstone, consisting of small quartz crystals cemented

together ..............    16 0
Soft argillaceous sandstone... ... ... ... ... 9 0
Soft yellow sandstone ............................. 11 0
Grey shale and nodular carbonaceous sandstone 10 0
Black shales with bands of brown and grey sandstone... 11 0

67 0
“ These beds, it will be noticed, dip in the same direction, and have about the same 

angle of inclination as the coal-bearing beds of Saltwater Creek and the Burrutn B iver; 
and as they are not seen again beyond this point, it is possible that there is a fault 
between them and the Burrum Series. Similar sandstones, too, with the characteristic 
fossils of the Maryborough Beds, are met with in the Isis Biver, about a quarter of a 
mile south-west of the Maryborough and Bundaberg Boad, with a dip of from 30° to 
45° to E. 40° N. These beds, which overlie the coal strata, can be traced for about 
a'mile up a gully running into the Isis about half a mile higher up, but are not met with 
in the river again.

2 L
* See Note under Belemnites, p. 574.
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“  I met with sandstone, belonging to the same series, containing the Cretaceous 
fossils Avicula alata, Leda elongota, and Nucula, &c., &c., about thirty-two miles 
north-west of Bundaberg, and about ten miles south of Rosedale Station. Their dip was 
uncertain, but they were evidently overlying the [Burrum] Coal Measures Series, which 
is exposed about two miles south, in Littabella Creek, dipping 12° to the N .E.”

Mr. Rands writes me under date 16th September, 1889:—“  I  have come to the 
conclusion, after another examination, that the Maryborough Beds have been brought 
into their present position by a fault, and that they are unconformable with the Burrum 
Series, occupying some local hollow, as shown in the section.”  (Plate 46, fig. 3.)

Professor Ralph Tate, of Adelaide, after a careful study of the Organic Remains of 
the Cretaceous rocks of South Australia, records his opinion that the Maryborough 
Beds (Queensland) are of Cretaceous age.*

In a Report on the “ Geological Features and Mineral Resources of the Mackay 
District” f  Mr. Maitland describes as follows certain “ rocks probably the equivalent 
of the Desert Sandstone Series” :—

“  The rocks mapped as being the equivalents of the Desert Sandstone Series are 
classed with them more on account of their analogy to rocks of that age in widely 
separated localities than any stratigraphical or palaeontological evidence collected would 
warrant. Nowhere are they seen to rest upon any rocks the relative age o f which has 
been satisfactorily made out, and all that can be at present said o f them is that they 
overlie unconformably all the other rocks of the district, save upon those referred to 
Post-Tertiary age.

“  The strata consist of a series of trachytic lavas and subaqueous ashes, seen at 
several localities in the country to the north of the Pioneer, and about four hundred 
and fifty feet of sedimentary rocks, occurring in the cliffs forming the Cape Hills
borough tableland, and an isolated fragment of coarse conglomerate near Cape 
Palmerston.

“  The lavas and ashes will be dealt with first, as in all probability they were 
formed in the early days of the history of this period.

“  One of the most conspicuous examples of the lavas is to be found at Mount 
Mandarana, better known as the Black Gin’s Leap, close to the Bowen Road, about 
twelve miles north-west of Mackay, where it forms a broad table-like mass, rising to a 
height of 650 feet, by corrected Aneroid, above the level of the road. The rock o f 
which the Leap is made up is lithologically a trachyte, and may be generally described, 
when examined with a lens, or the unaided eye, as consisting of a light-coloured porous 
matrix, in which crystals of sanidine and minute crystals of what appear to be horn
blende are embedded. It is seen (Plate 46, fig. 1) to rest upon black shales, at a 
point in a gully flowing from the north-west corner of the mountain three hundred feet 
above the road. At the junction of the two, the shales for a few inches are slightly 
hardened. The lower portion of the sheet is made up of rudely hexagonal curved 
columns, the outward curvature being northwards. The structure of certain parts o f 
this rock would seem to imply that in reality it is a succession of lava-flows of variable 
thickness; the estimated thickness of the sheet is not less than three hundred and 
fifty feet.

“  On the low hills on either side of the road, at no very great distance from the 
Leap Post Office, a bed of fine-grained, yellowish-white, ashy sandstone, with scarcely a 
trace of bedding, is seen to overlie the sandstones and shales. (Plate 46, fig. 1.) From

* On the Age of the Mesozoic Rocks of the Lake Eyre Basin. Proc, Austr. Assoc. Adv. Sci., it,
1888, p. 228.

f  Brisbane : by Authority : 1889.



547

the similarity of the components of these sandstones to those of the Mandarana lavas, 
and their apparent unconformability to the underlying rocks, they are regarded as being 
subaqueous trachytic tuffs of the same age.

“  Another fragment of rock of this class is seen capping the Finlayson Hills, 
twenty-two miles north-west of Mackay, and about a mile and a-half from the sea- 
coast, where it forms a sugarloaf-shaped peak, resting on granite, and risiug to a height 
of about one hundred feet above the summit of the hills. (Plate 46, fig. 2.) This rock 
has a matrix of a purple-grey hue, with well-marked banded or ribboned structure, in 
which the lines of flows can often be seen to bend round the larger sanidine crystals 
embedded in the base. As a whole, the rock is much more compact than the Mandarana 
trachyte, and, like it, forms rudely hexagonal columns.

“  On the eastern bank of the Yictor Creek, in Selection 590 (Parish of Ossa), a 
well-marked escarpment of trachyte, forming McKenzie Crags, occurs. Here the lava 
rests upon the volcanic series.* Several other isolated fragments occur near highwater 
mark at Rocky Bluff, about four and a-half miles south of Cape Hillsborough. 
Near the head of Niddoe’ s Creek, one of the watercourses draining the western side 
o f that range of hills lying between the main range and the coast, a trachyte lava of 
a somewhat different character is seen, dipping south-east at an angle of 12°, and 
resting upon the sedimentary rocks of which this range is made up. Lithologically, 
the rock may be called a quartz-trachyte, and throughout it presents a great uniformity 
in its physical characters; it is made up of a light-grey porous matrix, in which 
quartz, sanidine, and small specks of what appear to be hornblende are embedded.

“  In the Parish of St. Helens, on the south bank of Alligator Creek, a lofty range 
of mountains, the * Pinnacles,’ which form a ‘ corry,’ encircling one of the branches of 
this creek, a great thickness of lava occurs. The rocks are trachytes of a brownish-grey 
colour, and with which fine-grained trachyte tuffs are associated. The lava sheets have 
their steeper faces southwards, and appear to dip in a general northerly direction.

“  One of the sources from which some of these lavas and ashes have been ejected 
appears to be Mount Barren, a steep, triple-peaked mountain, the highest summit of 
which is about 2,000 feet above sea-level, and which is almost surrounded by the head 
waters of St. Helen’s Creek. The rock of which this mass is made up is greyish-white 
in colour, and somewhat porous, with a mean specific gravity of 2 ’56. In the matrix 
small crystals of sanidine and minute specks of a black mineral—probably hornblende 
— can be recognised; throughout the whole o f the mass the rock retains very much the 
same character. The mountain rises perpendicularly from the alluvial flat on the north 
bank of St. Helen’s Creek, and in Barren Creek the mass is seen to be intrusive 
through an ‘ orthoclase porphyry,’ upon which the sedimentary strata [of the Bowen 
River Series] are seen to rest. No perceptible amount of alteration was detected in 
any of the sections in which its intrusive character was observed.

“  Another denuded wreck of an old volcano is to be found in Mount Jukes, some 
1,800 feet above sea-level, and situated on the bank of Neilson’s Creek, and abou 
twenty miles distant from Mackay in a north-westerly direction. The mean specific 
gravity of the rock, from specimens in different parts of the mountain, was found to be 
255. Different parts of the mass present different characters, but generally two 
varieties can be recognised :—

(a) A  coarse-grained rock in which a matrix can scarcely be said to exist, and 
(J) A  second in which crystals of sanidine and plagioclase are embedded in a 

micro-crystalline base, which, with the aid of a lens, is seen to be made up 
of small crystals and crystalline grains of sanidine and hornblende (?).

* At the base of the Bowen River or Permo-Carboniferous Formation.
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The former variety, owing to its coarse grain, would be called a nevadite, whilst the 
latter would be best described by the term sanidine trachyte: both, however, are 
merely varieties of one and the same rock. The rock is intrusive through the volcanic 
series, and sends out here and there dykes of no great thickness and of a somewhat 
similar character to the rock forming the main mass; hardly any apparent alteration 
has taken place in the rocks through which the mass has burst.

“  On the north side of the Bowen Road, near its crossing of Murray Creek, a 
low hill opposite to Mount Ossa, known as Hammel’s Hill, is found to consist at its 
base of a coarse volcanic ash or agglomerate, made up of trachytic materials, and above 
which a rock not unlike that forming the ‘ Sugarloaf ’ at Seaforth lies. This, seen in a 
bare scaur visible from the road, shows fluxion structure to the unaided eye, and in 
places fragments of the ash appear to have been caught up in the lava when in a molten 
condition, and dragged along with the viscid mass. The whole rock subsequently has 
been pierced by a fine-grained granite, and the agglomerate much altered, rendering it 
often, except on its weathered face, a matter of some difficulty to distinguish it from 
some forms of the lava beds.

“ The Scrubby Hill, Mount Ossa, behind the house in Selection 1585 is, judging 
from the screes on its face, made up of a rock almost identical in physical characters 
with that forming McKenzie Crags.

“ As a whole, these rocks bear a remarkable resemblance to those o f Mount 
Britten. Some of the rocks there are very fine volcanic ashes, whilst others are true 
lavas. The ‘ Stalk,’ a conspicuous pinnacle of rock on the divide between the waters o f 
the Fitzroy and the Burdekin, ‘ possibly one of the vents from which the volcanic 
material of the bluffs in the neighbourhood of Mount Britten was ejected,’ # is almost 
identical with the trachytes of Mounts Barren and Jukes.

“ The Mount Britten rocks have been conjectured by Mr. R. L. Jack to belong 
to the Desert Sandstone series, ‘ whose base is often made up of similar volcanic dust.”  
The Mount Funnel conglomerate, merely an outlier of this series, rests upon the 
altered grits and conglomerates of Carbonifero-Permian [Permo-Carboniferous] age, 
and is distant not less than forty-five miles from any rock its equivalent in age, 
and forms an impressive evidence of the power of denudation.

“  The sedimentary rocks at Seaforth overlie a mass of porphyrite regarded as 
being newer than those of the ‘ Volcanic Series,’ and which is well seen in a little bay 
at Cape Aberdeen, a mile to the south of Cape Hillsborough. Here the porphyrite is 
well seen in the cliffs at low water. It weathers into rude spheroidal masses, and where 
a freshly-broken surface is examined it is often found to be amygdaloidal, the 
greater part of the cavities being filled with carbonate of lime, though in some leucite 
can be detected.

“ Overlying the porphyrite, a thickness of grits and fine conglomerate, and, in 
some places, nearly pure white and calcareous sandstones, occur. ,At one place directly 
overlying the porphyrite a bed of ‘ mudstone ’ is seen. Some little distance north this 
covers a great bank of conglomerate, which in turn is succeeded by the main mass o f 
grits, &c.

“ The Cape Table-land is made up of about four hundred and fifty feet of 
sedimentary materials, dipping at an angle of about 10° to W .S.W . The base con
sists of a thick mass of cavernous and ferruginous sandstones, succeeded by whitish 
conglomerates and breccias with thin beds of banded siliceous matter. Whether these *

* Report by R.L.J. on the Geological Features of the Mackay District, p. 7. Brisbane: by 
Authority: 1887,
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bands are formed by slow precipitation from springs charged with siliceous matter, or 
are beds of fine volcanic dust subsequently cemented, there is no evidence, at present, 
forthcoming to show. Hot springs are frequently met with in those districts where 
volcanic action is or has been rife ; hence the siliceous bands occurring among the beds 
of the Cape may only be the indirect result of that activity which is conjectured to have 
taken place in the earlier stages of this period.”

Mr. H. T . L. Brown* thus describes the Cretaceous rocks as seen by him 
between the 139th parallel and the Queensland Boundary from Lat. 26 to Lat. 32 S .:—  

“  The strata consist of- brittle clays and calcareous shales, with bands of limestone 
and gypsum, clay, ironstone and ferruginous sandstone, and sandy beds ; they are, as a 
rule, originally horizontal or gently undulating, and have a thickness, so far as at present 
known, o f three hundred feet to four hundred feet. Overlying this formation are beds 
o f sandstone, argillaceous sandstone, kaolin, grit, and pebbly conglomerate, forming 
table-lands and hills almost invariably capped by a thin bed of yellow and red flinty 
quartzite or jasper-rock, the total thickness varying from one hundred to two hundred 
feet. The pebbles found in this conglomerate consist of agate, jasper, chalcedony, opal, 
and coloured quartz, flint, white and crystallised quartz, and fossil wood showing a 
brilliant polish or glaze. The composition of these Supercretaceous beds is the same 
over wide areas, from the Warrego, in New South Wales, to the Diamantina. The 
topmost bed o f yellow flinty quartzite or porcelainised sandstones, which forms the 
capping of the table-land formation, varies in thickness from ten to thirty fe e t ; it has a 
conchoidal fracture, and sometimes shows an amorphous structure, at others encloses 
grains o f sand or quartz pebbles (often coated by hyalite and opaline quartz), in which 
case it may be considered a conglomerate. This porcelainised rock is intensely hard, 
and its particles are at a tension; the most common appearance it presents is that of 
hard red or yellow boulders fitting close together, splintered, cracked and jointed into 
rounded and. roughly prismatic shapes. It lies in patches on the argillaceous sandstones 
and clays, forming in some places a mere coating, in others a deposit of thirty or forty 
feet thick. Large and small cellular boulders and slag-like masses, with hollow 
stalactitic forms, are often found. Whether in masses or pebbles the rock is invariably 
glazed, so as to present a shining red or yellow surface. The most likely theory that 
can be advanced to account for the formation and glazed surface of this rock is that it 
has been formed by the infiltration of siliceous water from hot springs into beds of loose 
sand or porous sandstone. The stalactite-like forms of some of the specimens from 
Cooper’ s Creek, the occurrence o f siliceous cores round nuclei of cemented sand in 
loose sand, and fragments of quartzite cemented together by silica, seem to prove this. 
The downs which flank the table-lands and hills are undulating and level plains, covered, 
as a rule, with a pavement-like coating of blocks or pebbles, or a red and yellow glazed 
porcelainised quartzite and flinty rock resting on soft yellow and reddish clayey loam ; 
the glazing of these stones is also probably due to the action of siliceous water. The 
table-lands and hills composed of these Supercretaceous rocks are elevated to a height of 
some one hundred to two hundred and fifty feet above the level of the surrounding 
plains; though generally horizontal they are sometimes inclined at a low angle. On the 
Nilpie Nilpie Creek the flinty quartzite forms steep bluffs, and also occupies the creek- 
flat below, and undulates beneath the soft silt flats. . . . The elevated table-lands
and hills occupy the country north and south of Cooper’ s Creek, in the vicinity of the 
eastern boundary line [of South Australia] to Haddon Station, near which place the 
range branches off eastward and northward into Queensland; Kirby’s Knob, Mount *

* Report of Government Geologist. Adelaide: by Authority : 1883.
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Kingsmill, Edinboro’ Castle, and Kertietia Hill being some of the chief points of 
elevation. The Grey Ranges of New South Wales and Queensland belong to the same 
formation.

“ Overlying the Cretaceous and superincumbent hard rocks are deposits of 
loose and consolidated clay, loam, silt, sand, gypsum, limestone, &c., all of Tertiary and 
Recent age.

“  Strewed over the surface of many of the plains and flat areas lie fragments of 
gravel, ferruginous sandstone and quartzite, with agates, chalcedony, and other pebbles 
derived from the table-hill formation, which prove the existence of these beds beneath 
the surface at no great depth.”

It will be seen that Mr. Brown does not distinctly aver that the “  Super-Cre
taceous ”  rocks described by him lie unconformably on the Cretaceous ; there can be no 
doubt, however, that he so understands their relations, as is evident from the sections 
accompanying the report. The identity of the “  Super-Cretaceous ” of South Australia 
with the Desert Sandstone of Queensland, in Mr. Brown’s mind is settled by his remark 
that “ the Grey Ranges.of New South Wales and Queensland belong to the same 
formation.”  The “  porcelainised ”  condition of a portion of the sandstone on the South 
Australian side of the border is a very interesting observation, in view of the “  quasi- 
vitreous ”  appearance of the formation at Cloncurry and Croydon on the Queensland 
side. The superposition of Tertiary rocks on the Desert Sandstone of South Australia 
is an observation of the highest importance, as direct evidence of this nature is quite 
wanting in Queensland, and Daintree ascribed a Tertiary age to the Desert Sandstone 
itself.

Mr. Brown, in a Report to the Under Secretary for Mines of New South Wales, 
dated 17th Oct., 1881,# observes that in the Mount Poole district [in the N .W . corner 
of New South W ales] the Cretaceous Formation “ forms the undulating plains or downs 
of what was formerly known as the ‘ Stony Desert,’ and is capped by the table-hills of 
the Grey and Mount Stewart Ranges, which rise in steep escarpments above it . . .
Resting on the soft Cretaceous Formation, in outlying hills and tablelands, and in some 
cases covering it, over large areas, is a series of kaolin, sandstone, grit and pebble- 
conglomerate beds, capped by a layer of quartzite boulder-conglomerate, having often a 
slight dip in various directions, but being generally horizontal. The pebble-conglomerate 
is formed of large rounded boulders and pebbles of a yellow or reddish colour, together 
with yellow flint, quartz, &c., porcelainised in some way or other to an intense hardness, 
and bearing the appearance of having been fused. The total thickness from the bottom 
of the kaolin and sandstone to the top of the quartzite averages about one hundred feet. 
Mount Poole itself is an outlying mass of quartzite and flint conglomerate, forming a 
capping on ferruginous yellow and white sandstone resting on Cretaceous marly clay 
with gypsum ; as also are The Turrets and other hills near. Near Whampa Waterhole, 
close to the 215-mile post on the N. S. Wales and Queensland boundary line, there is a 
section of about two hundred feet caused by the falling away of part o f an isolated 
hill, as follow s:—

(1.) Hard flinty quartzite.
(2.) White kaolin and sandstone, with veins of gypsum.
(3.) Gray marly clay, with gypsum nodules.
(4.) Yellow marly clay, with thin bands of clay iron ore.f *

* Legislative Assembly Paper, N.S.W ., 4th Nov., 1881.
+ Nos. 3 and 4 probably in Cretaceous, and Nos. 1 and 2  in “  Super-Cretaceous,” according to Mr 

Brown, or Desert Sandstone according to Daintree’s nomenclature.
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“  The continuation of the range whereof this hill is an outlier, extends north- 
wrards into Queensland and southward to Mount Stewart, and to the eastward of 
Milparinka. A  portion of this range near Tipperberry Creek has a claystone-con- 
glomerate instead of quartzite forming the capping of the hills, the lower beds being the 
same.

“  At Mount Stewart the section is :—

(1.) Quartzite conglomerate................................................
(2.) Yellow sandstone, with grit and pebble conglomerate
(3.) White kaolin and sandstone
(4.) Pink „  „ ....................................
(5.) Gray marly clay, with iron ore and gypsum merging into the plains.#

“ The Grey Range enters Queensland about eight or ten miles to the west of 
Whampa, and is of the same formation but of larger extent than the last mentioned.

“  On the top of one of these small tablelands, eight or ten miles south-west of 
Whampa, there is a grove of fossil tree-stumps standing in an upright position. There 
are thirteen or fourteen large ones, the greatest diameter being about four feet, 
and the height four and a-half feet. The woody portion is represented by a white 
quartz rock, and the bark by a brown quartzose sandstone and grit. Many of them are 
hollow, and fragments are lying about in all directions. Originally they must have 
been covered up, while erect, by a deposit o f mud or other soft material like that on 
which they grew, and became petrified by the infiltration of silica and deposition of sand 
in their hollow portions; the matrix having since been denuded, they stand as evidences 
of how trees have degenerated in size in this part of the country since Cretaceous 
times.

“ These hills extend a long distance westward and south-west. The Sisters, 
Mount Shannon, and many other flat-top hills, are of the same formation, which thins 
out to the south towards Mount Arrowsmith and the other outcrops of Silurian and 
Devonian rocks.

“  Near Mullyeo and Killara Run there is a section showing quartzite con
glomerate on pebble conglomerate, with a deposit of chalky limestone conglomerate at 
the base of the hill, pieces of which, together with flint and chert, are contained in it. 
Quartzite conglomerate hills of low elevation extend from Mullyeo to the Warrego, and 
up both sides of that river beyond Yantaballa on one side, and Shearers Springs on the 
other, into Queensland. What may be the geological age of those beds is not known, 
other than that they overlie deposits o f Cretaceous age, as no fossils have been found 
in them. It is possible that they are upper beds of the Cretaceous period. They 
occupy the same position as the Queensland Desert Sandstone of Daintree, which has 
been lately proved by Mr. Jack, Government Geologist o f Queensland, to be of 
Cretaceous age.

“ Nearly the whole surface of the Downs country in the neighbourhood of Mount 
Poole, and particularly the soft Cretaceous plains, is covered with a layer of angular and 
rounded stones, consisting of quartz, slate, sandstone, limestone, flint, ironstone, trap, 
quartzite, jasper, chalcedony, gypsum, and fossil wood. Near the Silurian ranges these 
fragments are generally quartz and slate, directly derived from the ranges, while on the 
plains they are quartzite, sandstone, &c., derived from quartzite and sandstone con
glomerate, which at one time covered this area, and of which the table hills and ranges 
alone remain. *

Ft. In. 
10 0 
20 0

100 0

* The dividing line between the Cretaceous and “  Super-Cretaceous” rocks is probably the base of 
No. 4 in the above section.
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In a “  Report on a Journey from Adelaide to the Hale River ”  * Mr. Brown 
refers to the prevalence of “  Cretaceous clays and shales overlaid by sand and Super- 
Cretaceous rocks in the form of tablehills and tablelands ”  from Finnis Springs to Anna 
Creek, and from Anna Creek to Algcbuckina on the Neales River. “ From Mount 
Dutton northward to the vicinity of Mount Burrell, some two hundred and fifty miles, 
the whole country is occupied by the Cretaceous and Tertiary formations.”

“  The tableland, tablehill, sandhill, plain, and stony downs country presents a 
very similar aspect all over the area occupied by it. The jasper rock and porcelainite, 
or Desert Quai’tzite, forms the uppermost bed or capping of all, or nearly all, the flat- 
topped hills. This rock seems to have been formed by the infiltration of silica into the 
sands or sandstone and clay beds, which have been converted into jasper and porcelainite. 
The same will also occur in dykes in the sandstone and older rocks, and in many places 
has the appearance of having been deposited from springs. Travertine limestone and 
brown iron ore, which occurs as cappings to the flat-topped hills, and in large masses, 
have apparently been deposited in this way, as they can be seen directly connected with 
the present springs, although to a limited extent.

“ Fragments of these rocks— viz., jasper, porcelainite, quartzite, and brown iron 
ore, together with flint, common opal, and opaline quartz—are scattered over the 
Cretaceous Clay plains and tablelands forming what are known as ‘ Stony Downs.’ 
The sandstone forming the lower parts of the tablehills also contains pebbles and 
boulders of quartz, quartzite, and other waterworn siliceous pebbles, which are also in 
many places thickly scattered over the Plains. The thickness of these Super-Cretaceous 
(or Tertiary) rocks varies greatly. They become thicker in going north.”

It will be noticed that the Writer now refers to the “  Super-Cretaceous ’ ’ as Tertiary- 
Mr. Brown, in a “  Report on the Country between Port Augusta and Eucla,”  + 

refers to “  horizontal beds of Desert Quartzite, grit, conglomerate, sandstone, and kaolin, 
identical with the beds constituting the table-hills o f the Cretaceous Formation,”  seen 
capping the lower portions o f the granitic and metamorphic Warburton Ranges.J

Between Kingoonya and Coondambo (north o f Lake G-airdener) red loams and 
sandy plains alternate with stony downs and tablelands of desert quartzite.

Mr. Brown’s latest views on the Desert Sandstone, as developed in South 
Australia, are given in a paper “  On the Mesozoic Plains of South Australia, &c.,”  read 
in Section C, at the Sydney Meeting (1888) of the Australian Association for the 
Advancement of Science. § After describing the “  Lake Eyre Basin ”  and other regions 
consisting of the Rolling Downs Formation, Mr. Brown says:—

“  The tableland and tablehill country occupy a large area in many places, as in 
the north-east corner of the colony. The general elevation above the plains is about one 
hundred to two hundred and fifty feet, the upper bed is almost invariably a yellow flinty 
jasper rock, or porcelainized sandstone and quartzite, varying in thickness up to thirty 
or forty feet. Sometimes it is a conglomerate, and at other times a sandstone. It rests 
on sandstone, argillaceous sandstone, kaolin, and grit, with thin bands of a loose pebble 
conglomerate. The pebbles found in the conglomerate consist of agate, jasper, 
chalcedony, opal, coloured quartz, flint, white and crystallized quartz, and fossil wood, 
all showing a brilliant polish or glaze.

“  As these tablehills generally have sharp, well-defined cliffs and escarpments, the 
stratification can be easily studied. They are either of Upper Cretaceous or Lower 
Tertiary Age, and rest directly on the upper beds of the Cretaceous Formation, in 
horizontal and sometimes gently inclined layers; their composition and arrangement is *

* Adelaide: by Authority : 1889. t  South Australian Legislative Assembly Paper, 9th July, 1885. 
+ Approx. Lat. 30° 50' S .; Long. 134° 40' E. § Proe. Austr. Assoc. Adv. Sci., 1888, i., p. 241.



553

the same over wide areas in South Australia, New South Wales, and Queensland, as far 
east as the Warrego River, where I  have had an opportunity of examining them. The 
topmost bed of jasper rock has generally a conchoidal fractui’e and amorphous structure, 
although sometimes containing grains of sand and pebbles, and becoming a conglomerate; 
it also occurs as rounded fragments and pebbles of yellow jasper rock cemented together 
in masses with glazed surfaces.

“ The Stony Downs are undulating and level plains, flanking the tablelands and 
extending for miles over the country, and covered with blocks and pebbles of the flinty 
jasper and other siliceous rocks, with sometimes veiu quartz, slate, and sandstone ; these 
fragments of rock are scattered over the surface of the plains and rest on soft yellow and 
reddish clay loam, derived from the denudation of the underlying shales. In many 
places the ground is covered with a smooth pavement-like covering of glazed fragments 
and pebbles, as in the Stony Desert of the Diamentina; in others the jasper rock lies 
scattered in slag-like masses and lumps on the soft loamy surface of the plains, together 
with gravel, shingle, and fragments of agate, chalcedony, quartz, flint, &c. It is difficult 
to account for the even distribution of these gravel and rock fragments over such a large 
extent of plain surfaces, floating ice being the only agent likely to produce such results. 
Below and surrounding the tablehills and stony downs are the soft silt plains, which, 
together with the former, cover the gypseous clays, marls, calcareous shales, limestone, 
sand, and gravel drifts of the Cretaceous age.”

The late Rev. Julian E. Tenison W oods held that the Desert Sandstone was of 
sub-serial or seolian origin, and was deposited in the position and at the levels at which 
it is now met with. In a Paper “  On the Hawkesbury Sandstone,”  read before the 
Royal Society of New South Wales in 1882,* speaking of the views of Messrs. 
Darwin, Daintree, Clarke, and Wilkinson, regarding the Hawkesbury Sandstone, but 
applying his remarks also to the Desert Sandstone of Queensland, Mr. W oods observed:—  

“  One fact seems to be lost sight of in all these theories, and that is that there 
has been no upheaval. The beds are horizontal in nearly every case, and there has been 
very little alteration of level since they were deposited. This is true wherever the 
formation is found, and it is a most significant fact connected with our eastern mountain 
range. The highest portions are recent volcanic, granitic, or horizontal sandstones, 
which have not been upheaved from the sea. There has been evident depression about 
such places as Sydney Harbour, but no elevation anywhere.”

Again, in the same Paper, Mr. Woods observed:— “ I do not think that the 
denudation [of the Desert Sandstone] has been very great, for most of these aerial hills 
were never united. It used to be the custom to refer the small horizontal caps and 
outliers on the tops of mountains to the remains of an enormous formation which had 
been denuded away. I  myself thought this of O’ Connor’ s N ob,f near Cooktown, and 
Mount Pigeonhouse, near Jervis Bay. Such stupendous denudation on horizontal 
strata, without any upheaval or subsidence, baffles comprehension ; but when the aerial 
origin of these outliers is understood, the difficulty vanishes. There has been little or 
no denudation. The sandstone has beeu deposited just where it is found, and was 
never much larger than we see it now.”

Had Mr. Woods lived to hear of Mr. Maitland’s discoveries of an abundant and 
identical marine fauna foundat high levels in the different fragmentary tablelandsof Desert 
Sandstone, in the neighbourhood of Cooktown, I  have no doubt that he would, with his 
well-known candour, have admitted the cogency of the evidence in favour of elevation. J

* Journ. R. Soc. N. S. Wales, 1882, xvi., p. 53.
t  “ Connor’s Nob.” (R .L .J .)
1 1 can testify that, during the severe illness from which lie never recovered, Mr. Woods in a very great 

measure abandoned the aeolian theory of the origin of the Hawkesbury and Desert Sandstones. {R .E. Junr.)
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It may be noticed, from the first paragraph above quoted, that Mr. W oods appears to 
have confounded elevation with disturbance, or at least to have considered the one as 
necessarily accompanying the other. I fear that it will continue “ to be the custom”  to 
attribute such phenomena as Mr. Woods referred to, to elevation and subsequent 
denudation. So far from “  such stupendous denudation on horizontal strata ” baffling 
comprehension, the earth is so full of examples of the same kind, that they may be said 
to be part of the everyday experience of every geologist. It is only necessary to 
instance the Canons of Colorado, the Felsenstadt in the Riesengebirge and the Blue 
Mountains of New South Wales, and I venture to say that most of my readers can 
supply other instances from their own observation.

The Upper Group of the Cretaceous Rocks, or Desert Sandstone, was, until recently, 
regarded as almost unfossiliferous. Organic remains appear to have been first found in 
these strata in 1872, by Mr. Norman Taylor, at Battle Camp, near Cooktown. In 1885, 
Mr. Warden Samwell collected fossils from the Desert Sandstone at Croydon, and 
subsequently the Writer made further collections from the same district. In 1890, 
Mr. A. Gibb Maitland discovered fossils in the Desert Sandstone near Battle Camp 
Range, on the Cooktown and Palmer Railway. But even of more importance than these 
is the history of the Maryborough Beds, which, formerly regarded only as a portion of 
the great Cretaceous Series, are now known to occupy a higher position, representing 
the Desert Sandstone of other parts of Queensland. The organic remains of the Desert 
Sandstone and Maryborough Beds, my Colleague says, “  partake in a great measure of 
the facies of the Rolling Downs Formation, with an admixture of forms not hitherto 
recognised in the latter.”

AGE OF THE DESERT SANDSTONE AND LIFE OF THE PERIOD.
The following is my Colleague’s List of Fossils from this Formation. The 

different localities are denoted by initial letters, as follows :—
True Blue Hill, Croydon, T ; Bett’s Creek (Cape River), B ; Mitchell River, MR; Mount

Angus, Croydon, a ; Maryborough, M; Mullet Creek, 
the Desert Sandstone proper, and the last three in the

PLANTiE.
A cotyledones.

Eidymosorus ? gleichenioides, Oldham
and Morris ... t

Glossopteris, sps. B, MR

ANIMALIA.
E chinoidea.

Micraster Siveeti, Eth. fil. M

B rachiopoda.
Rlvynchonella croydonensis, Etli. fil. T, A

P elecypoda.
Ostrea, sp. ind. (PI. 43, fig. 8 ) ... T
Placuna, sp. ind. (PI. 43,, fig. 9) T
Lima (Raditla) Raitdsi, Eth. fil. M, MC

„ sp. (PI. 2 1 , Fig. 1 1 ) I
Psqudavicula, alata, Eth. M
Maccsyella BarTclyi, var. mariceburiensis,

Eth. fil. ... T
corbiensis, Moore M

„ rejlecta, Moore I
„  ? substriata, Moore M

MC; Isis River, I ; the first four localities being in
Maryborough Beds.

M accoyella  1 mnbonalis, Moore M
Cucullcea robusta, Eth. M
N ucula quadrata, Eth. M

„  gigantea, Eth. ... ... M, MO
K i t e ulana (? Y oldia ) Bandsi, Eth. fil. ... i
A drana elongata, Eth. ... M

Tngonia nasula, Eth. ... ... M

„ sp. ind. (a.) (PI. 26, fig. 5) M
Cyprina ClarJcei, M oore... ... . . .  M

Unicardium ? E theridgei, Eth. fi l .  . . .  M

Palreomoera mariceburiensis, Eth. ... M
„ ? sp. ind. (PI. 26, fig. 17) M

G lycim eris sulcata, Eth.... ... M
„  rugosa, Moore ... M

Cerom ya ? sp. ind. (PI. 26, fig. 20) M
L utraria , sp. ind. ... ... ••• ... M

Teredo, sp. ind. (PI. 43, figs. 11 and 12) T

G -a s t e r o p o d a .

Siphonaria Samtvelli, Eth. fil. ... t
N atica  variabilis, Moore ... m

Cephalopoda.
Belem nites, sp. m
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To the foregoing list there are to he added the fossils from the Cooktown and 
Palmer Railway, collected by Mr. Maitland, as already mentioned. Mr. Maitland refers* 
to Maccoyella ? and Rhynchonella, but the collection has not yet been examined by my 
Colleague, and so far as we know, adds no new species to the Desert Sandstone list.

O f the above, the following species of Pelecypoda are common to the Desert 
Sandstone (including the Maryborough Beds) and Rolling Downs Formations; 
Maccoyella BarJclyi, M. rejlecta, M. umbonalis, M . corbiensis, M. substriata, Narnia 
quadrata, Cyprina Clarkei, and Qlycimeris rugosa, and also the Gasteropod Natica 
variabilis, and the following genera— Rhynchonella, Ostrea, Lima, Pseudavicvla, 
Maccoyella, Cucullcea, Macula, Trigonia, Cyprina, Palceomcera, Qlycimeris, Pecten, 
Natica, and Relemenites ; so that a strong case can be made out in favour of a connection 
between the Rolling Downs and Desert Sandstone. It must, however, be remembered 
that the original fossils from Wallumbilla, Mount Abundance, and Mount Corby, upon 
which several of the above identifications rest, were collected without any idea that a 
distinction could be made between the Desert Sandstone tablelands and the underlying 
Rolling Downs Formation. It is just possible, therefore, that some of the fossils quoted 
as belonging to the Rolling Downs ought to be credited to the Desert Sandstone.

In the above list we have an assemblage of fossils of decidedly Cretaceous types, 
and possessing much in common with the Rolling Downs Formation. W e may therefore 
with safety separate the Cretaceous rocks met with in Queensland into a Lower and 
Upper Series, the latter being our Desert Sandstone, which is separated from the Rolling 
Downs Formation by an unmistakable unconform ability. At the time when Mr. 
Daintree and Mr. R. Etheridge, F.R.S., wrote their Papers on the Geology and 
Palaeontology of Queensland (1872), no determinable fossils had as yet been obtained 
from the Desert Sandstone, but the Maryborough Beds had .yielded a considerable 
number, on the strength of which Mr. Etheridge placed the latter beneath the 
Hughenden and Marathon beds. W e now unite the Desert Sandstone and Mary
borough Beds, on the ground of the similarity of their organic remains, and the Desert 
Sandstone has been observed to rest unconforinably on the Hughenden Beds. Taking 
this break into consideration, Daintree regarded the Desert Sandstone as Tertiary. The 
fossils which, in the last few years, have been discovered in the Desert Sandstone at 
Croydon and Cooktown show that the formation has much in common with the Rolling 
Downs or Lower Cretaceous, and nothing in common with the Tertiary. Lithologically 
it has always seemed to me that the well-cousolidated and occasionally quasi-vitrified or 
porcellanised strata of the Desert Sandstone were singularly unlike any of the compara
tively loose and unconsolidated deposits ascribed in Australia to the Tertiary age. The 
late Rev. J. E. Tenison W oods even went so far at one time as to regard the Desert 
Sandstone, on the ground of lithological similarity, as the equivalent of the Hawkesbury 
Sandstone—which, however, is quite untenable in the face of the fact that it is newer 
than the Lower Cretaceous. Lithological resemblance iu such a case does not count for 
much, as one siliceous sandstone is very like another, whatever may have been the date 
of its deposition.

MINES CONNECTED W ITH  THE DESERT SANDSTONE.

The presence of coal in the Desert Sandstone is now well known. In a previous 
portion o f this chapter descriptions o f the coal at Cooktown and in the Cape York 
Peninsula have been given.

Speculations as to the existence o f deep auriferous leads beneath the Desert 
Sandstone will be found on page 539.

* And in all probability correctly so. (E.E. Junr.)
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Opals and other precious stones form at present the chief mineral wealth o f the 
formation.

The opals are found in nodules of ferruginous siliceous sandstone and siliceous 
ironstone, either in the “  Desert Sandstone ”  or denuded out of it, and lying on the 
surface of the underlying “ Rolling Downs ”  formation.

From the following places valuable opals have been obtained:—
o /  o /

Pleasant Creek ... 
Bulgroo and Kyabra Creek 
Costello’s Creek ...
Mayne River 
Nickavilla...
Win ton 
Boulia

S. Lat. 25 23 
„ 25 50
„ 25 57
„ 23 32
„ 26 20 
„ 22 32
„ 22 55

E. Long. 145 15
„  143 35
„  142 47
„  141 32
„ 144 20
„  143 12
„  143 0

J.



CHAPTER X X X IV .

THE O R G A N IC  REM AIN S OF THE DESERT SANDSTONE FO RM ATIO N
(UPPEE CEETACEOUS),

^Vith  D escriptions of the Species.

Kingdom—PLANT.®.

Section—C R Y PT O G A M I® .
C l a s s — A c o t y l e d o n e s .

Order—FILICES.
Family— GLEICHENIACE2E.

Genus— D ID  YM OSOR US, Debay and JEttingshausen, 1859.
(Denk. K. K. Akad. Wissensch. Wien, xvii., 1 Abth., p. 186.)

D idymosorus ? GLEiCEENiorDEs, Oldham and Morris, var.
Pecopteris (Gleichenites) linearis, O. and M., Mem. Geol. Survey India, ii., p. 324.

, ,, gleichcnioides9 0. and M., Pal. Indica (Gondwana Flora), 1862, i., Pt. 1, p. 45, t. 25,
t. 26, f. 1 , 3.

Gleichenites (Gleichenia) bindrabunensis9 Feistmantel, Ibid.9 p. 93.
Gleichenia bindrabunensis9 Schimper, Traite Pal. Veg., 1869, ii., p. 670.
Didymosorus ? gleichenioides9 Etheridge fil., Proc. Linn. Soc. N. S. Wales, 1888, iii., Pt. 3, p. 1308,

t. 38, f. 3.
Sp. Char. Frond [bipinnate] long, narrow, parallel-sided, tapering but very

slowly. Pinnae long and linear, opposite or sub-alternate, rarely alternate, obtusely 
pointed at their apices, springing from the rachis at right angles, and in close contiguity 
to one another. Rachis straight, non-flexuous, small and delicate. Pinnules short, 
entire, broad-ovate, sub-alternate on the pfriuae, and decurrent.

Ohs. The present plant is, I  believe, identical with the Pecopteris gleichenioides, 
Oldham and Morris, which should be placed in the genus Didymosorus, Debey and 
Ettingshausen,* one of the Gleicheniaceae. This genus resembles the recent Gleichenia 
but possesses a different fructification. The frond in Didymosorus is dichotomous and 
bipinnate, each division being very long, narrow, and nearly parallel-sided; the pinna 
are quite linear, either opposite, or sub-alternate, on a very narrow rachis.

The typical species of Didymosorus, D . comptonifolia, D. and E., occurs in the 
Cretaceous rocks o f Aix-la-Chapelle, whilst Pecopteris gleichenioides is found in the 
Mesozoic rocks of the Rajmahal Series of India.

The Australian plant corresponds with the description of the genus in every 
particular, but we do not possess enough of the frond to show dichotomisation. It is 
either identical with the Indian species, or a mere variety of it, although it has points in 
common with the European form. Unfortunately for the purposes of strict identifica
tion, the specimens are preserved in a fine siliceous grit, which has obliterated all evidence 
of fructification, if any such existed, and also of the nervation. As regards size the

* Denks. K. Akad. Wissensch. Wien, 1859, xvii., 1 Abth., p. 186.
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specimens now under description agree entirely with the Indian species, but seem to be 
rather smaller than the European, the general width of a pinna being two-sixteenths of 
an inch.

The figures of Oldham and Morris* represent portions of fronds as long as seven 
inches, and two and a-half inches wide, but the largest of our specimens is four inches 
long and one and a-quarter wide. The pinnae are certainly narrower than D. gleichenioides, 
but as this point may entirely depend on the position occupied by the specimen in the 
frond, it cannot be taken as a point of much importance.

As no fructification has been seen, it would perhaps be more advisable to place 
the Croydon fossils, “  characterised by the slenderness of the whole leaf, and by the 
delicate linear form of the pinnae”  (Feistmantel), in Gleichenites, as Oldham and 
Morris have done with their species; although, be it noted, they refer to the general 
resemblance of the latter to Didymosorus. On the other hand, so close a resemblance 
can hardly have existed without some corresponding affinity in the productive state, and 
I  shall therefore venture to place Gleichenites gleichenioides in Didymosortis, and pro
visionally refer the Australian form to it.

The general relations of this peculiar fern have been ably discussed by the late 
Messrs. Oldham and Morris ; but in their description they state the pinnae are alternate. 
Their figures, however, show as much variation from alternate to opposite as do our 
specimens. At the same time the pinnae are apparently closer in the Indian fossils.

The small ovately-pointed pinnules, entirely decurreut as they are, give to the 
pinnae a fret-saw-like appearance, and are evidently a very characteristic feature of the 
fern. In consequence of the gritty nature of the matrix the venation is obscure, but 
Oldham and Morris say generally— “ The nervation of the pinnules is very indistinct, 
but seems to consist of a small flexuous midrib becoming nearly obsolete at the end of 
the pinnules, and from which secondary veins pass off obliquely at irregular intervals.” f

Loc. and Horizon. True Blue Hill, Croydon Gold Eield, North Queensland 
{R . L . Jack).

Family— DICTYO TiEN IO PTERID iE .

Genus— GLOSSOPTRRIS, Brongniart, 1828.
(Prodrome Hist. V^g. Foss., p. 54.)

Obs. The discovery of this genus by Mr. W . H. Rands, in beds believed to be of 
the age of the Desert Sandstone, has already been referred to.+ That the plant-remains 
so discovered are portions of the fronds of Glossopteris is unquestionable. The majority 
I  am simply unable to distinguish from G. Browniana, Brong., two at least possessing 
the broad striated midrib represented in some of Dr. 0 . Eeistmantel’ s figures.§ W ith
these are portions of two other very large fronds, with fine close veins, which stream 
out at a very low angle from the midrib, producing a long, narrow mesh, and recall to 
mind the appearance of G. tceniopferoides, Eeist.,|| and G. ampla, Dana.^f The large 
size that these leaves unquestionably attained indicate the latter species as that to 
which they are more nearly allied It will be remembered that both G. Browniana and
G. ampla occur in the Bowen River Series of the Permo-Carboniferous.## * * * § **

* Pal. Indica (Gondwana Flora), 1860, i., Pt. 1 , fas. 6 , p. 45, t. 25, t. 26, f. 2  and 3.
f  Loc. cit., p. 46.
+ See p.p. 169 and 193.
§ Mem. Geol. Survey N. S. Wales, Pal. No. 3, 1890, t. 17, f. 1, la.
II Ibid., t. 18, f. 1, la.
IT Ibid., t. 19, f. 1 and 2.
** See pp. 193 and 195.
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This is the first occasion on which Glossopteris has been found in Australia 
outside beds of Permo-Carboniferous age, i.e., beds which could be shown so to be by the 
associated fossils. Hitherto, the occurrence of Glossopteris in our Palaeozoic, and 
Tceniopteris in the Mesozoic strata, has beeu regarded as an article of faith, the first 
never having been, to my knowledge, found above the Upper Coal Measures, and the 
second plant below the Clarence Series. So Iona: has this stood the test of inquiry in 
the field, and so closely do the leaves found by Mr. Hands correspond to two of our 
most characteristic Permo-Carboniferous species of Glossopteris, that were it not for a 
personal knowledge of the extreme care and wide stratigraphical experience of my 
Colleague and his Assistant, I should be tempted to question the reference of the beds 
yielding these leaves to the Desert Sandstone Series. It must, at any rate, be regarded 
as a very remarkable survival. In India, it is true, Glossopteris passes, according to 
the stratigraphy of the late Dr. O. Feistmantel, into the Trias,# and the same appears 
to be the case in South Africa. There the upward course of Glossopteris, with any 
certainty, appears to cease, according to our previous knowledge of its range in time ; 
for although a species has been described by Prof. Trautschold from the Russian 
Cretaceous, and by Messrs. Yisiani and Massalongo from the Italian Tertiary,f still, 
these determinations require confirmation. Perhaps the present instance may to some 
extent supply this.

Mr. Norman Taylor, when acting as Geologist to W . Hann’s “ Expedition in 
Northern Queensland,”  as long ago as 1872, found Glossopteris in a tableland between 
the Mitchell and Walsh Rivers, to which he in consequence ascribed, and with our then 
knowledge justly so, a Carboniferous age, and it became known as “  Taylor’s Car
boniferous Range.”  J The tableland in question, however, according to my Colleague, 
is a denuded fragment of the Desert Sandstone, and Mr. Taylor’s fossils must in conse
quence be added to the list of the Desert Sandstone Flora.

Loc. Tableland south of Mitchell River (A7". Taylor) ; Bett’s Creek, near Cape 
Q-old Field (TP. H . Rands—Colin, Greol. Survey, Queensland).

Kingdom—ANIMALIA,

Sub-Kingdom— ECHI NODERM ATA.
Class— Echinoidea.

Order—EU ECHIN OIDE A.
Section—RE GULARES (Endocyclica).

Family— SP ATA N GIDiE.

Genus— M IC E  ASTER , Agassiz, 1834.
(Prod. Mon. Ead. Echinod.)

M lC  RASTER SW EETI, Sp. nOV.

Obs. It  affords me much pleasure to associate with this, the first Mesozoic 
Echinoderm described from Australian rocks, the name of my friend Mr. George Sweet, 
o f Brunswick, Melbourne, who has worked with much success amongst the fossiliferous 
rocks of Eastern Australia, and to whom I am indebted for the contribution of a large 
number of specimens. *

* Mem. Geol. Survey N. S. Wale3, Pal. No. 3, 1890, p. 119.
t  Feistmantel, loc. cit.9 pp. 119, 120.
X Proc. R. Geogr. Soc., 1874, xviii., p. 92.
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Two previous but indefinite records of Cretaceous Echini have been made. In 
1860, Dr. A. R. C. Selwvn wrote * : “ I have lately discovered, embedded in our 
Pliocene water-worn gravel, near Melbourne, two specimens, considered by M cCoy to 
belong to decidedly Chalk species. One is a very perfect Echinoderm, the other a 
fragment of a Coral.”  Such specimens have never been described by Prof. McCoy, but 
he has referred to them in very emphatic terms in his Paper “  On the Discovery of 
Cretaceous Fossils in Australia,”  wherein he remarks f :  “  Mr. Selwyn also alluded 
formerly to a specimen of an Echinide in flint given to him as found in sinking a well 
at Prahran, near Melbourne, having been identified by Prof. McCoy as the European 
Cretaceous Conulus albogalerus. The Author had also a flint Ananchytes ovatus of the 
same age, given to him as found at Richmond, near Melbourne, also ; but he considered 
both these specimens were unsatisfactory as far as the proof of their having really 
belonged to any Australian stratum.”  N or is any reference made to these species in 
Prof. McCoy’s second Essay “ On the Recent Zoology and Palaeontology of Victoria,” ;}; 
under the section, “  Cretaceous Period.”

The second reference is to a remark of the late Mr. Charles Moore, who, 
speaking of a collection of W est Australian fossils on view at an Exhibition, says § : “ In 
addition . . . .  there was a silicious cast of a Micraster from the Chalk.”  So far 
as I am aware, no further steps have been taken to test the occurrence of this genus in 
W est Australia.

Pew absolute particulars can be obtained from the present specimen, I  regret to 
say, from its bad state of preservation, beyond the fact that it is one of the Spatangidae, 
and probably referable to 1Micraster, but as neither the fascioles nor tubercles are visible, 
the reference to this genus is even questionable.

The test, in its present state, is two inches long from anterior to posterior, and 
one and a half inches wide. It is spatangoid in outline, with petaloid ambulacra, the 
anterior pair much the longest, odd or anterior ambulacrum reposing in the sulcus, 
which evidently indented the anterior border. The specimen is a cast, the test having 
been entirely removed. The whole of the abactinial surface is concealed in immovable 
matrix. It will be subsequently figured.

Loc. Corporation Quarry, Maryborough (G . Sweet— Colin. Sweet, Melbourne).

Sub-Kingdom— MOLLTJ SCA.
Section—MOLLUSCOID A.

C l a s s — B r a c h i o p o d a .

Order—TRETENTERATA,
Family— R H Y N C H O N E LL D L E .

Genus—B H  Y N C K O  N E L L  A, Fischer, 1809.
(Notice Foss. Gouv. Moscou, p. 35 .)

E/HTNCIio n e l l a  c r o y d o x e n s i s , sp. nov., PI. 41, figs. 13 and 14.
Sjp. Char. Shell moderately transversely elongated, wider than high, feebly 

convex, and sometimes attaining rather large proportions; cardinal margin angular; 
front faintly sinuated. Ventral valve with a wide shallow sinus, and the flanks to some * * * §

* Quart. Journ. Geol. Soc., 1860, xvi., p. 148.
t  Trans. R. Soc. Viet., 1866, vii., p. 50.
+ Ann. and Mag. Nat. Hist., 1867, xx., p. 195.
§ Quart. Journ. Geol. Soc., 1870, xxvi., p. 227.
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degree flattened; umbo sharp and projecting; dental plates, as indicated by the 
impressions left, strong, short, and rather curved; flanks bearing six prominent angular 
ribs, and the sulcus occupied by four fainter costse, with indistinct traces of distant 
transverse lamellae. Dorsal valve depressed, with a faint flat fold ; septum very short; 
costae similar to those of the ventral valve.

Obs. This Bhynchonella is common in the Croydon Grit, but always in the form 
o f casts, and those usually of the ventral valve. At first sight it would appear to have 
some resemblance to B. lacunosa, Schl., from the W hite Jura of Germany, although the 
outline is decidedly more that of B. compressa, Sby., of the European Cretaceous, but 
the costae in our shell are too few and coarse for that species. W ith the exception of 
the inequilateral feature in Bhynchonella asteriana, D ’Orb., our shell comes very close 
to this. The specimens are not large for a Jurassic Bynchonella, but they are so as 
compared with the generality of the Cretaceous forms, and when compared with 
Tertiary or Decent species are very large.

Another shell allied to B. croydonensis is B. major, J. de C. Sby., sp.,* from tho 
Upper Mesozoic Beds of Cutch, but the costae are far too numerous and close.

Associated with B. croydonensis is a smaller cast, apparently that of a dorsal 
valve. It possesses a much more regular degree of convexity, and is without a mesial 
fold, but there is present the same flattened umbonal region as in the above. Its more 
convex form generally and the want of a fold forbids it being the dorsal valve of B. 
croydonensis, but at the same time the two forms do bear an indescribable resemblance 
to one another. As in the former case, the septum is short (PL 42, fig. 8).

Loc. True Blue Hill, Croydon Gold Field (B . L. Jack); Mount Angus, Croydon 
(B . L. Jack).

Section-M O LLU SC A  VERA.
Class— P e l e c y p o d a .

Order—OSTRACEA,
Family— 0  ST REID AS.

Genus— OSTBEA, Linnaeus, 1758.
(Syst. Nat., Ed. x., p. G96.)

Ostrea, sp. ind., PI. 43, fig. 8.
Obs. Some obscure impressions and casts from the Croydon Grit appear 

referable to this protean and widely spread genus. It is difficult to assign any definite 
characters to them, but the casts are irregularly sub-obovate, oblique to some extent, not 
greatly widening towards the front. The umbo of the under valve is thickened although 
not curved upwards, but the left-hand edge or margin of the shell deeply sinuated. The 
grooved cartilage area is roughly triangular, and obliquely inclined towards the sinuated 
side.

This resembles many forms of Oyster, but is not unlike a variety of Ostrea 
patina, which the late Mr. Meek proposed to call Ostrea subsinuata,f except that the 
sinuated margin is on the right side of the attached valve; in our specimens it seems to 
be on the left. In addition to this the ligamental depression is oblique, but in Meek’s 
figure it is not so represented.

There is not sufficient evidence to warrant a specific name being given to these 
specimens.

Loc. True Blue Hill, Croydon Gold Field (W . Samwell).
* Trans. Geol. Soc., 2nd Ser., v., Expl. t. 22 , t. 2 2 , f. 16.
t  Report U. S. Geol. Survey Ter., 1876, ix. (Invert. Cret. Tert. Foss. Up. Missouri), p. 18, t. 11, 

f. 4a and 4b.
2 M
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Family— ANOMIIDJE.

Genus—P L A C U N A , Bruguiere, 1789.
(Encycl. Method., i.)

Placttna, sp. ind., PI. 43, fig. 9.
Obs. The presence of the genus Placuna in the uppermost Mesozoic Beds o f 

Queensland is shown by the occurrence of a small shell, one and a-quarter inch wide by 
the same in height, with a nearly straight cardinal margin. The specimen is only an 
impression, possibly of the interior of the right valve, and shows the indentations left by 
its own diverging teeth, and the impressions of the teeth of the opposite valve. There 
are also traces of the shoehorn-shaped muscular impression, but there is no sign of any 
pit between the “  cartilage fulcra.”

The transverse outline of this species renders it a peculiar one, as it is more or 
less equal to the vertical measurement.

Loc. True Blue Hill, Croydon Gold Field (22. L. Jack).

Family— LIMID.32.

Genus— L IM A , Bruguiere, 1789.
(Tab. Encycl. Method., PI. 206.)

L ima (R adula) R andsi, sp. nov., PI. 21, fig. 13.
Sp. Char. Shell obliquely ovate, more or less compressed, very slightly alate 

posteriorly. Hinge-line very short, straight, and horizontal. Anterior side rounded, 
alate above, margin convex; posterior side small, very slightly alate, with a convex 
margin, slightly emarginate above; posterior slope sharp; ventral margin obliquely 
rounded. Umbones moderately acute, apparently incurved. Surface bearing as many 
as fifteen (twelve to fifteen) broad, to some extent flattened, radiating ribs, with at 
times traces of a few shorter interpolated costae, separated by flat interspaces, con
siderably wider than the width of the ribs, crossed by delicate concentric lamellae; the 
anterior and posterior wings, and the sides of the valves contiguous to them, are devoid 
of ribs.

Obs. This shell, although allied to Lima Gordoni (PI. 24, fig. 16), is believed to 
be distinct. The costae of the former are much more numerous, the margins of the 
shell are quite differently curved, and there does not appear to be any pronounced 
hinge-line. L. Gordoni is also much more obliquely produced towards the posterior 
side. A  fragment of another specimen would seem to show that some of the ribs on 
the anterior side were spinous at their front edges.

From the shell I have called Oxytoma rockwoodensis (PI. 24, fig. 15) the present 
differs in a less convexity, altogether different posterior wing and umbo, and by 
possessing radiating ribs thicker and more obtuse. Our species resembles a shell 
figured by Conrad as Lima leonensis,* but is less oblique.

Named in honour of Mr. W . H. Rands, Assistant Government Geologist of 
Queensland.

Loc. Near Mullet Creek, twelve miles south of Rosedale Station, Port Curtis 
([W '. H. Bands)', Corporation Quarry, Maryborough (W . 3 .  Bands; G. Sweet—  
Colin. Sweet, Melbourne; and T. W. E. David—Colin. David, Sydney).

* Descrip. Cret. and Tert. Foss. Report U.S. and Mexican Boundary Survey, 1857, i., Pt. 2, p. 151,
t. 6, f. 2a-c.
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Lima, sp.
Pl. 21, fig. 11.

Obs. A shell allied to this genus is perhaps represented in the ill-preserved 
example represented in PL 21, fig. 11. The hinge has disappeared, hut a small portion 
of one of the ears remains. The exterior, as seen through the thin shell, is highly 
cancell ate, resembling that of Pecten cequilineaius, Moore (PL 21, fig. 10).

Loc. Isis Kiver, near Bundaberg, and Maryborough Road ( W. H . Rands).

Order—MYTI LACE A.
Pamily— AVICULID^E.

Genus—P  SEJID A V IC U L A , Etheridge jil .
(See p. 449.)

Obs. A description of this new genus comes more conveniently under the head of 
“  Rolling Downs Fossils,” to which the reader is referred.

Pseudayicula ? alata, Etheridge, sp., Pl. 24, fig. 14.
Avicula alata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 342, t. 20 , f. 8 .

Sp. Char. Shell inequivalve, inequilateral; auricles unequal, posterior much 
expanded, anterior small; hinge-line straight, umbones acute and prominent, umbonal 
region th ick ; valves with numerous (thirty-four) radiating ribs, with alternating smaller 
ones, except near the middle of the valve, where the ribs (seven and eight) are all equal, 
and range from the umbo to the ventral margin. (Etheridge.)

Obs. The generic affinities of this species are at present very obscure. It is not 
an Avicula, but may have relations with the present genus.

Loc. Maryborough ( The late R. Daintree).

Genus— M A C C O Y E L L A , Etheridge Jil.
(See p. 451.)

M accoyella Barklyi, var. mariaeburiensis, Etheridge Jil.
Pl. 22, fig. 3 ; Pl. 42, figs. 4 and 6.

(For synonymy and description, see p. 455.)
Obs. The species will be found fully described amongst the Rolling Downs 

fossils ; * particular attention, however, may be called to Pl. 22, fig. 3, which seems to 
be distinguished by the size and rugosity of the primary costae, and development of the 
posterior spines. It is particularly characteristic of the Desert Sandstone Beds. 
Other figures are given, PL 42. figs. 4 and 5, of specimens from Croydon.

Loc. Spring and True Blue Hills, Croydon Gold Field ( R . L. Jack and W . 
Samivell). Occurs also in the Rolling Downs Beds.

M accoyella corbiensis, Moore, sp.
Pl. 22, figs. 8 and 9.

Avicula corbiensis, Moore, Quart. Journ. Geol. Soc., 1870 , xxvi., p. 246, t. 11, f. 7.
Crenatula? yibbosa, Etheridge, Ibid., 1872, xxviii., p. 339, t. 19, f. 3.

Obs. M. corbiensis has been fully described under the “ Rolling D ow ns”  
section from specimens in the combined Collections of the Geological Survey and 

.Messrs. Tate, Sweet, and David. It is a particularly characteristic fossil of the 
Maryborough Beds.

* See p. 455, Pl. 22 , figs. 1-5, Pl. 23, figs. 1 and 2 .
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Loc. Corporation Quarry, Maryborough (R . L . Jack ; G. Sweet— Colin. Sweet, 
Melbourne; T. W. E. David— Colin. David, Sydney). Occurs also in the Rolling 
Downs Beds.

M accoyella reflecta, Moore, sp.
PI. 23, figs. 3-7 and 10 ; ? figs. 1 and 2.

Avicula reflecta, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 246, t. 12, f. 1.
,, Barklyi, var. reflecta, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 2, p. 240, t. 12,

figs. 4-6.
Ois. This species is described under the head of “  Rolling Downs,”  to which 

the Reader is referred.* It has been found in the Desert Sandstone at the following 
locality:—

Loc. Isis River, near Maryborough and Bundaberg Road (W . H . Rands). 
Occurs also in the Rolling Downs Beds.

Maccoyella ? substriata, Moore, sp.
PI. 23, figs. 8 and 9.

Avicula substriata, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 247, t. 11, f. 6 .
Obs. As in the case of the other species of Maccoyella, this is described amongst 

the Rolling Downs Mollusca.f The shells figured (PI. 23, figs. 8 and 9) are believed 
to appertain to the present species. The reference is chiefly made on account of the 
extended posterior wing, but this is accompanied by a peculiar elevation of the hinge or 
dorsal margin at its outward termination. The specimen is in a poor state of preserva
tion, so that a definite opinion may be for the present held over.

Both figs. 8 and 9 occur in close contiguity on the same piece o f matrix, and 
are probably the right and left valves of the same species. They are but casts. Fig. 9 
is a convex valye, and more or less oblique, bearing thirteen or more strong ribs. 
The cardinal margin is long, and produced upwards, forming with the posterior end 
a high elevated wing. The whole length of the cardinal margin is bordered by a 
small longitudinally grooved area, not shown in the figure. The subject of fig. 8 
is a flatter valve than fig 9, with finer and much more numerous ribs, and in addition 
interpolated riblets, with the interspaces cross-striated.

Loc. Maryborough (R . L. Jack). Occurs also in the Rolling Downs Beds.

Maccoyella ? umbonalis, Moore, sp.
PI, 23, fig. 4.

Avicula umbonalis, Moore, Quart. Journ. Geol. Soc., 1870, xxvi., p. 246, t. 12, figs. 2 and 3.
Obs. This species is fully described under the head of “  Rolling Downs,”  to 

which the Reader is referred. J
I  have not seen a perfect specimen of this species, but Mr. Rands has collected 

a large bivalve at Maryborough which has some resemblance to Moore’ s figure. It is 
transversely ovate, with an obtuse umbo, and a sharp, incurved beak. A  large number 
of radiating ribs were present, some being larger and more determinate than the others.

Loc. and Horizon. Corporation Quarries, Maryborough (W . H . Rands;  G. 
Sweet— Colin. Sweet, M elbourne); W harf Railway, Maryborough (W . H . Rands). 
Occurs also in the Rolling Downs Beds.

* See p. 457, PI. 23, figs. 1, 2 , 3-7, and 10. 
t  See p. 459, PI. 22 , fig. 10. 
t  See p. 458, PI. 22, figs. 6 and 7.
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Order—ARCACEA,
Family— ARCIDAil.

Genus— CTJGTJLL2EA, Lamarck, 1801.
(Syst. Anim. sans Verteb., p. 11G.)

Cuculltea robusta, Etheridge, PI. 26, figs. 1 and 4.
Cucullcca robusta, Etheridge, Quart. Journ. Geol. Soc., 1872 , xxviii., p. 340, t. 20, f. 1.

„  costata, Etheridge, Ibid., t. 20, f. 2 .
Sp. Char. Shell trapeziform or rhomboidal and nearly equilateral; body of the 

valves very convex and inflated; dorsal margin straight, lo n g ; area wide and fla t; 
posterior teeth three or four, horizontal crests of the teeth and bottoms of the sockets 
denticulated; ventral margin rounded, closed, the interior wide and flattened; anterior 
and posterior ends truncated ; umbones large, gibbous, distant, and incurved; pallial 
line straight; costae or ribs thirteen to twenty-four in number, equal, sharp, composed of 
from three to five subordinate ribs, the posterior end apparently devoid of r ib s ; inter
spaces wide, filled with very fine riblets parallel to the principal costae.

Ohs. It is very questionable if two species exist at Maryborough, where these 
shells appear to be moderately common. I  have therefore combined both for the present 
under one name.

The ribs, or costae, become wider apart towards the extremities of the valves, and 
are sharp with wide interspaces. The latter are filled with very fine riblets, and the 
whole surface is well cancellated by sub-imbricating frills. The usual number o f 
principal costae is thirteen, three on the anterior end and the remainder confined to the 
body o f the shell, the posterior end being apparently devoid of them, or at any rate 
with the costae very faintly developed. Between each pair are four or five smaller or 
secondary costae, besides the five lines previously mentioned.

Gucullcea virgata, J. de C. Sby.,# from the “ Upper Secondary”  Formation o f 
Cutch, is remarkably like G. robusta, both in shape and ornament.

Loc. Maryborough {The late R. La in tree) ; Corporation Quarry, Maryborough 
(JV. H . Hands;  Messrs. T. W . E. David and G. Sweet— Colins. David and Sweet).

Family— N U CU LID iE .

Genus—N U GU LA, Lamarck, 1799.
(Prodrome—Mem. Soc. Hist. Nat. Paris, 1799, p. 87.)

N tjctjla q u a d  rata, Etheridge, PI. 26, figs. 8 and 9.
Nucula quadrata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 341, t. 19, f. 5, t. 2 0 , f. 3.

Sp. Char. Shell quadrate and tumid, umbones anterior, and anterior side short 
and vertical; posterior side much elongated and sharply rounded; teeth on posterior 
side large and numerous; those on anterior side few (seven or eight) and smaller; 
posterior dorsal margin flat. {Etheridge.)

Ohs. This and the following species appear to be unusually large for Cretaceous 
forms. The muscular scars and pallial line are very strongly marked in the cast. In 
one of Mr. Etheridge’ s original figures of this species the scars of the retractor (?) 
muscles, usually met with on the visceral region of the interior surface of Nuculce, are 
exceedingly developed, and give to the surface of the cast quite a pock-marked 
appearance. It  is a rather thick, heavy species, with fifteen or sixteen posterior, very 
large hinge-teeth. *

* Trans. Geol. Soc., 2nd Ser., v., Expl. t. 22, t. 22, f. 1.
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Loc. Maryborough {The late JR. JDaintree; the Hon. A . C. Gregory; Messrs. 
T. W. JE. David and G. Sweet— Colins. David and Sweet). Occurs also in the Rolling 
Downs Beds.

N ucula gigantea, Etheridge, PI. 26, figs. 6 and 7.
Nuculagigantea, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 341, t. 20 , f. 4.

Sp. Char. Shell ovately oblong; dorsal margin nearly horizontal; ventral 
margin nearly semi-circular; umbones placed very anteriorly and nearly straight; hinge- 
teeth thirteen or fourteen, on posterior side, and five or six on anterior side of umbo. 
( Etheridge.)

Ohs. The ligamentary pit in this species is large and spoon-shaped, and directed 
towards the posterior end. One specimen examined possessed sixteen teeth on the 
posterior hinge, and another from Port Curtis only ten, but this may depend on 
preservation. The exterior was ornamented with fine concentric lines.

Loc. Maryborough ( The late JR. Daintree; Messrs. T. W. E. David and G. 
Sweet— Colins. David and Sweet) ; near Mullet Creek, twelve miles south of Eosedale 
Station, Port Curtis ( W . H . Rands).

Genus— NUCJJLANA, Link, 1807.
(Beschr. Natur. Samml. Rostok, iii., p. 155.)

N uculana ( ?  Y oldia) Rastdsi, sp. nov., PI. 26, fig. 10.
Sp. Char. Shell elongately ovate, rather tumid, moderately large, rostrate 

posteriorly. Cardinal margin or hinge-line somewhat convex in front, excavated or 
concave behind, with about fourteen teeth both on the anterior and posterior sides. 
Anterior end rather produced; anterior and ventral margins rounded. Posterior end 
bluntly rostrate, curved upwards. Umbones sub-central.

Ohs. The surface markings and the pallial line are not visible, but I  believe the 
species is referable either to JYuculana or Yoldia. It is allied to such as Leda protext a, 
Gabb,# and Yoldia scaphuloidea, Stoliczka,f more particularly the latter, but differs in 
size and in having a more acute rostrum.

The species is named in honour of Mr. W . H . Bands, Assistant Government 
Geologist of Queensland.

Loc. Isis River, near Bundaberg Road, W ide Bay (W . H. Rands).

Genus— A D R A N A , H . and A. Adams, 1858.X 
(Gen. Recent Moll., ii., Pt. 33, p. 547.)

Adeana elongata, Etheridge, sp., PI. 33, fig. 8.
Leda clongata, Etheridge, Quart. Journ. Geol. Soc., 1872 , xxviii., p. 341, t. 20 , f. 5.

Sp. Char. Shell elongated, length nearly double the height; umbones nearly 
central, nearer anterior than posterior margin; teeth very numerous on both sides o f 
umbo, anterior twelve or thirteen, posterior iifteeu. {Etheridge.)

Ohs. In form this species seems to approach much nearer to H. and A. Adams’ 
genus Adrana than either to Leda or Yoldia. The resemblance to Leda scapha, d ’Orb., 
does not appear to be so apparent, as stated by Mr. Etheridge. As regards Yoldia 
scaphuloidea, Stol., of the Arrialoor Group of India, the likeness is greater, but the two 
shells are clearly distinct. When perfect, the anterior margin is regularly rounded, and *

* Pal. California, 1864, i., p. 199, t. 26, f. 185.
f  Pal. Indica (Cret. Fauna), iii., 1871, Fas. 5-8, p. 324, t. 17, f. 11 and 12.
+ Non Adrana, Loew, 1873, a genus of Diptera, nec Adrania, St&l, 1863, a genus of Hemiptera.



567

tolerably deep from the dorsal to the ventral. There is no definite evidence of the 
valves gaping, although some appearance of this does exist at the posterior end of one 
specimen. It was evidently a very much compressed species. An example collected 
by Prof. T. W . E. David measures one and a-half inches in length.

Loc. Maryborough (The late R. D aintree; T. W . E. David— Colin. David, 
Sydney).

Family— TRIGONID^E.

Genus— T R IG O N IA , Bruguiere, 1789.
(Encycl. Method, i., PI. 14.)

T r i g o n i a  n a s u t a , Etheridge.
Trigonia nasuta, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. *339, t. 19, f. 2 , 2a.

Sp. Char. Shell triangular or deltoid, much produced or elongated at the 
posterior end ; anterior side truncated; umbones prominent and thick ; hinge area and 
teeth not preserved, save a few on the posterior area. (Etheridge.)

* Ohs. "We possess only the cast of this shell, and had it been found in the 
Cretaceous rocks of Britain we should have allied it to Trigonia alceformis, Park., or 
T. caudata, Ag., but from the umbo to the ventral margin it is much higher or deeper 
than either of the two forms referred to. I  am inclined to believe that the concentric 
folds or ribs supported tubercles upon them, as in Trigonia scahra and T. caudata. 
I  unhesitatingly refer it to the Cretaceous deposits, and it belongs to a type not known 
in the Jurassic rocks. T. sanctce-crucis, Pictet and Camp., much resembles this shell; and 
again, Mr. C. L. G-riesbach describes a Trigonia, from the Umtafuna Fiver, Natal, 
which has an elongated posterior end, and, in general shape and deltoid form, is much 
like our shell. (Etheridge.)

The folds distributed over the umbonal region in Mr. Etheridge’s figure are shown, 
on the internal cast of a left valve obtained by Prof. T. W. E. David, to occur generally 
over the whole valve, except on the posterior slope. They are wide and flat.

Loc. Maryborough (The late R. Daintree; T. W. E . David— Colin. David, 
Sydney).

Trigonia, sp. ind. ( a.), PI. 26, fig. 5.
Sp. Char. Cast subovately elongate, subconvex, but not inflated; anterior side 

rounded from the umbones downwards, and but little produced; posterior side pro
duced into an obtuse, somewhat flattened, nasiform extension, with a straight oblique 
margin ; ventral margin rounded, extended, without apparent undulation or excavation 
posteriorly; hinge-line concave, sloping towards the posterior end; umbones acute, little 
incurved, nearly vertical to the longer axis of the shell; area narrow and elongate, 
bounded by a sub-acute ridge from the umbones, which gradually dies ou t; escutcheon 
not preserved; dental sockets oblique, divergent, the anterior tear-shaped and long, the 
posterior thin ; flanks of the cast but little convex, whilst the posterior end immediately 
below the bounding carina o f the area bears a depression or groove.

Ohs. An exceedingly well-preserved cast, which appears to differ from any of 
the hitherto described Australian Trigonias, but is probably nearest to T. mesemhria, 
Woods. It differs entirely in shape from T. lineata, Moore, and is not sufficiently 
pointed at the posterior end for T. nasuta, Etheridge. In many points this cast agrees 
with Trigonia conocardiiformis, Krauss,* from the Cretaceous rocks of South Africa, but is *

* Nova Acta Acad. C«s. Leop.—Carol. Nat. Curio., 1850, xxii., Pars. 2 ., p. 454., t. 49, f. 1.
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by no means so massive a shell, and some of the internal characters are different; still, 
it is undoubtedly closely allied to Krauss’ species. It  does not in any way agree with the 
other South Africau Cretaceous shell, Trigonia Shepstonei, Griesbach.*

I think it quite likely that the present shell may be an elongated variety of 
T. mesembria, Ten. Woods, but as the figure of this species represents an individual with 
the shell on, and the present fossil is only a cast, it is difficult to compare them. On 
the difficulty of dealing with Trigonia casts, the late Dr. Lycett made the following 
remarks, which are very applicable to these Australian forms. He said:— “ It rarely 
happens that any of the external ornaments are visible upon them; and even under the 
most favourable conditions the impressions of these ornaments are only faintly and 
insufficiently shown, so that by means of these alone the external aspect even of a 
single species could never be fully ascertained, and even when both the mould and test 
have been obtained it is not in every instance that the mould can with certainty be dis
criminated from those of other allied species. The practice of authors, therefore, who 
have described supposed new species even partially, and have named them from internal 
moulds alone, is objectionable, as tending to create doubt aud hesitation in the minds of 
students, and encumbering the list of species with things which for all practical purposes 
are little more then mere names.”

Loc. Maryborough (Hon. A . O. Gregory).

Family— CYPRINID2E.

Genus— C Y E R IN A , Lamarck, 1818.
(Hist. Anim. sans. Vert^b., v.)

Cypeina Claekei, Moore, PI. 27, fig. 9; ? PI. 26, figs. 18 and 19.
(For description see under “  Rolling Downs,”  p. 474.)

Obs. This shell appears to have attained considerable dimensions in the 
Australian Cretaceous seas, being much larger than the Cgprina planata o f the Lower 
Tertiaries of Britain and Prance. In form and habit C. expansa is closely allied to C. 
planata, possessing also the compressed ventral border, deep lunule, and expanded 
anterior or pedi-lateral margin. (Etheridge.)

G. expansa is a-very characteristic species of the North Queensland Cretaceous 
deposits. In the Maryborough Beds it has invariably been met with in casts, but in 
the nodular limestone of the Walsh River portions of the shell are usually attached to 
the specimens. In some individuals the anterior side is longer, and the dorsal margin 
very much more oblique, than represented in Mr. Etheridge’s figure. The umbones are 
much incurved, and the lunule deep. The anterior end rather compressed and flattened 
towards the margins. The pallial line is strongly marked, but the sinus is not deep. The 
shell, where preserved, is thick and concentrically corrugated, with fine intervening 
concentric lines.

Loc. and Horizon. Maryborough (The late R. Daintree; T. W. E. David—  
Colin. David, Sydney; G. Sweet— Colin. Sweet, Melbourne).

In connection with this genus may be mentioned a shell (PI. 27, Pig. 1) 
figured f  by Mr. Etheridge without name. The following is his description :— “  Shell 
apparently smooth, semicircular, nearly equilateral, equivalve; umbones central, slightly 
acute and anterior ; posterior and ventral margins equally rounded and smooth ; hinge
line straight, rounded at the angles, giving the shell an almost circular appearance.”

* Quart. Joum. Geol. Soc., 1871, xxvii., t. 3, f. 11. 
t  Ibid., 1872, xxviii., p. 339, t. 19, f. 4.
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“  Obs. It  is to be regretted that we have not a particle of the original shell 
wherewith to recognise the nature of the markings, or even the ventral margin to aid 
us in determining whether the inner edge was crenulated or plain ; externally the shell 
appears to have been smooth or delicately concentrically marked. The cast of the 
hinge-line is such as to prevent our determining any teeth below the junction of the 
two valves.

“ In outward form this shell much resembles Lucina ( GodaJcici) pcrcrassa, Stol., 
from the Arrialoor Group (India) ; and the shell is nearly equal in length to that of 
this species, but not so high. The pallial line appears to be simple ; and the muscular 
impressions resemble those of JPectunculus. Some Axincea from the Indian Cretaceous 
rocks, but for their size, would very closely resemble this shell. W e possess one 
specimen only, and that a cast of one valve.

Three similar casts have come under my own observation (PI. 27, fig. 1), but I  
am in no way better prepared to offer any definite suggestion as to their generic affinity 

. than was Mr. Etheridge. Cardinal and lateral teeth were undoubtedly present, so that 
the supposed resemblance to Axincea (JPectunculus) may be at once dismissed. The 
hinge characters, however, are too ill-preserved to warrant us in a complete generic, 
reference, but, in all probability, these shells belong either to the Cyprinidso or Luci- 
nidae. Eor a true Cyprina, the umbones are too central, although slightly on the 
anterior side; whilst the absence of crenulations along the ventral interior of the valves 
separates them at once from that section of Godahia referred to by Mr. Etheridge.

Prof. K . Martin has described a large shell, having much the appearance of our 
fossils, but with the shelly matter preserved, from the Tertiary Beds of Java. He 
provisionally refers it to Lucina.*

Prof. J. D. Dana, again, has figured a similar form, referred to the same genus, 
from the Tertiary series o f Oregon, under the name of Lucina acutilineata.f The 
outline corresponds well with our shell.

The almost central beaks, and nearly round outline, with an apparently indefinite 
or smooth surface ornament, are features of too marked a character to be easily passed 
over. The posterior muscular scar was large, deep, and round-oval, and the pallial sinus 
wide and open, and it is not impossible that we may here have the foreshadowing of a 
new genus. In two o f the specimens one of the valves has been thrust upwards, 
producing an apparent inequality of the valves, but in the third they are normal.

Loc. Maryborough ( The late B . Laintrec).

Order—LUCINACEA,
Family— LTJ CINID^E.

Genus— U N IC A B D IU M , d'Orbiyny, 1850.
(Prod. Pal. Strat., i, p. 218.)

U nicabdium ? Etheridgei, sp. nov., PI. 27, fig. 1.
Genus?, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 339, 1.19, f. 4.

Sp. Char. Shell large, more or less semicircular, if anything slightly oval, the 
transverse measurement being slightly the greater, nearly equilateral, convex, and 
inflated in the umbonal region. Dorsal margin nearly straight, rounded at the lateral 
angles; anterior and ventral margins rounded, but the posterior slightly produced.

* Sammlungen Geol. Reichs Mus. in Leiden, 1883, i., No. 5, Heft 4, t. 13, f. 43. 
t  Geology, Wilkes’ U. S. Explor. Exped., 1849, x., Atlas, t. 18, f. 2 .
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Umbones large, incurved, slightly anterior. Cardinal teeth large, apparently one in 
each valve; the dorsal margin thickened internally on the posterior side, and assuming 
a rather lateral, tooth-like appearance. Adductor muscular scars well developed, 
especially the posterior, which is deeply excavated on the outer side. Surface with wide 
concentric laminae, and intermediate finer lines of growth.

Obs. The reference to Unicardium is made provisionally, as the casts of this 
shell have long puzzled me, as did those in Daintree’ s Collection perplex Mr. Etheridge. 
It always occurs as internal casts and from the one locality, the almost equilateral form 
and central beaks being among its chief peculiarities.

The pallial line is simple, although in our illustration (PI. 27, fig. 1) it appears 
sinuated, but this only arises from a fracture, all other specimens having presented a 
perfectly continuous line.

Named in honour of my Father, Mr. Robert Etheridge, F.R.S.
Loc. and Horizon. Corporation Quarry, Maryborough ( The late R. Daintree, 

and R. L. Jack; G. Sweet— Colin. Sweet, Melbourne).

Order—TELLINACEA,
Family—TELLINIDA2.

Genus— PAL2EOMCERA, Stoliczka, 1S70.
(Pal. Indica (Cret. Fauna), 1870, iii., Fasc., 1-4, p.116.)

Paljeoh(era maulebuhiensis, Etheridge, sp.
Tellina Mariceburicnsis, Etheridge, Quart. Journ. Geol. Soc., 1872 , xxviii., p. 341, t. 20 , f. G and 6a.

Sp. Char. Shell compressed, transversely elongated, nearly equilateral, acutely 
rounded anteriorly; posterior margin slightly truncated ; lines of growth strongly 
marked and band-like; these concentric bands are broad and of equal width. 
(Etheridge.')

Obs. In many respects this shell resembles Tellina (Palceomcera) inconspicua, 
Forbes, from Trichinopoly ; but the band-like markings, if in the external shell, which 
they appear to be, remove it from that species ; in form, size, and habit, however, it 
closely approaches the latter. (Etheridge.)

The distant concentric depressions appear to be a very characteristic feature in 
this species.

Loc. Maryborough (The late R. Daintree ; G. Sweet— Colin. Sweet, Melbourne).

Pal.bom(era ? sp. ind., PI. 26, fig: 17.
Tellina sp., Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 341, t. 20, f. 7 .

Obs. This species is less elongated and more deltoid in form thanP. mariceburiensis, 
and apparently possessed a smooth shell instead of the banded structure of that 
species; the anterior side is obtusely rounded, and the posterior more acute. 
(Etheridge.)

A small form resembling this occurs in the Walsh River nodules, but the 
specimens appear to have an inflection in the posterior ventral margin.

Loc. Maryborough (The late R. Daintree).

Genus— G L Y C IM E R IS  (K lein), Lamarck, 1799.
Qlycimeris (Klein), Lamarck, Mem. Soc. Hist. Nat. Paris, 1799, p. 83 [non Lamarck, 1801, Syst. Anim.

sans. Verbeb., p. 126 =  Cyrlodaria, Daudin].
Panopea, Menard de la Groye, Ann. Mus. Hist. Nat. Paris. 1807, ix., p. 135

Obs. Qlycimeris is here used as originally proposed by Klein, and adopted in 
his earlier writings by Lamarck, who was a binomial Author. As employed by the
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latter in his “  Systeme”  it is equal to Crytodaria, Daudin. In this sense Panopea, Menard, 
simply becomes a synonym. The two species described by Mr. Moore it is almost 
impossible to recoguise, the figures are so indefinite and badly executed. They may be 
here described under other names, but in such cases this cannot be avoided.

G lycimeris sulcata, Etheridge, $p., PI. 17, fig. 18.
Panopcva sulcata, Etheridge, Quart. Journ. Geol. Soc., 1872, xxviii., p. 342, t. 21 , f. 2 and 2a.

Sp. Char. Shell oblong, transversely or ovately elongated, thin, with many 
concentric, deeply sulcated plications or furrows ; umbones pointed, anterior side much 
rounded, posterior side acute. (Etheridge.)

Ohs. This shell resembles P . orientalis, Porbes # ; but the concentric sulcations 
are fewer and coarser, the posterior margin is more acute, and the umbones slightly 
more central. It also much resembles P . Prevosti, D KOrb.,+ but our shell is more 
coarsely plicated than either o f the abovenamed species. (Etheridge.)

Crushed examples appear to be plentiful in the Maryborough Beds. What 
appears to be a short variety also exists with few and exceedingly coarse concentric 
ribs. Individuals of G. sulcata vary greatly in appearance, both as regards the 
coarseness of the furrows on the surface, and the marginal outline of the anterior end. 
Impressions of the thickened hinge-margin are usually well displayed on these casts. 
The posterior end gaped but little.

This is certainly distinct from G. rugosa, Moore, judging from the form and 
concentric, corrugated laminae, but it may be allied to Moore’s M y a Maccoyi. The later 
Author says that the anterior margin of his species is truncated and angular, and so is 
that of G. sulcata. I f  the former is also a somewhat long and narrow shell, resembling 
a specimen in Prof. Tate’ s South Australian Collection, the resemblance is intensified. 
Specimens of this species are always so crushed that it is difficult to say what the precise 
structure of the dorsal margin was— Avliether p, ligamental fulcrum existed as in 
Glycimeris, or a cartilage process as in M y a.

The variety is short and obtuse, and is distinguished by having the length much 
less in proportion to the width (PI. 17, fig. 18) than the species proper. It may 
perhaps represent a distinct species.

Loc. Maryborough (The late B. Daintree) ; Corporation Quarry, Maryborough 
(W . PL. Bands; and G. Sweet— Colin. Sweet, Melbourne).

G lycimeris rugosa, Moore, sp., Pi. 28, figs. 4 and 5, ? f. 6.
(For description see under “ Rolling Downs Beds,” p. 478.)

Loc. Prof. T. TV. E. David has collected an internal cast in the Corporation 
Quarry, Maryborough, which appears to be too large a shell for G. sulcata, Eth., and 
may indicate the presence o f the present species.

Occurs also in the Rolling Downs Beds.

Genus— C E B O M T A , L. Agassiz, 1842.
(Etudes crit. Moll. Foss. 2e., p. 25.)

Ceromya ? sp. ind., PI. 26, fig. 20.
Ohs. This ill-preserved, although stratigraphicallv important, cast is pro

visionally referred to the present genus. One valve is much crushed, but the other is *

*Trana. Geol. Soc., 2 nd. Ser., vii., p. 139, t. 17, f. 4. 
t  Pal. Fran9. Terr. Cret., 1843, iii., p. 334, t. 35G, £. 3 and 4.
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fairly intact; but the whole of the test has been removed. It possesses the oblong 
outline of several species of Ceromya, and was similarly inflated about the umbones. 
The dorsal margin is fairly straight; the umbones much inrolled, overhanging a large 
false lunule. The exterior was concentrically and broadly laminated as in several 
Ceromyae. The specimen is five and a-half inches long by three and three-quarter 
inches high. Its relation to the genus will be apparent if such species as Ceromya 
exccntrica, Voltz, sp., are compared with it.

Ceromya is chiefly an Oolitic genus, but Agassiz has described species from the 
Neocomian.

Loc. Maryborough {The Son. A. C. Gregory).

Family— MACTRIDJE.

Genus— L U T R A R IA , Lamarck, 1799.
(Prodrome—Mem. Soc. Hist. Nat. Paris, 1799, p. 85.)

L ctraria, sp. inti.
Ohs. A  very indifferent cast may perhaps be referable to this genus. On the 

other hand it is not unlike some forms of Siliqua or Cultellus. The specimen is two 
inches long, and broken posteriorly. It  is a cast of the exterior.

Loc. Maryborough {The late R. JDaintree).

Order—PHOLADACEA,
Family— PHOLADIDAS.

Genus-—TE R E D O , Linnaeus, 1758.
(Syst. Nat., Edit, x.)

T eredo, sp. inch, PI. 43, figs. 11 and 12.
Ohs. Portions of tubes resembling those of Teredo, especially the Cretaceous 

Teredo amphishaena, occur in the siliceous rock of the Croydon Gold Field. The valves 
o f the shell are unknown. The tube is moderately tortuous and curved, two and 
a-quarter inches long, and seven-sixteenths of an inch in diameter. The test is thick. 
(PI. 43, fig. 11.)

In addition to the species named there is also a resemblance to T. partita, 
Stoliczka,# and T. Requienianus, M ath.,f of the French Chloritic Chalk, but our form 
is rather larger than the latter. It corresponds with species of this description better 
than it does with the smaller forms qf the Oolitic rocks.

A  very interesting specimen (PI. 43, fig. 12) was given to me by the late Rev.
J. E. T. Woods, consisting of a number of shelly tubes of Teredo, most of them straight 
and parallel, but one or two curved, and preserved in a drab limestone. The longest is 
over two inches, with a diameter of three-quarters of an inch, but the average diameter 
is a quarter of an inch. Many of these tubes are seen in section, and at the larger end 
of one of them are two disjointed and displaced valves, probably those of the species. 
The specimens closely resemble Teredo crassula, Stol.,$ and the section of the valves 
would agree intimately with those of our fossils. *

* Pal. Indica (Cret. Fauna), 1871, iii., t. 1 , f. 1 . 
t  D ’Orbigny, Pal. Fran5. Terr. Crfct., iii., p. 303, t. 348, f. 3-6. 
J Pal. Indica (Cret Fauna), 1871, iii., t. 1 , f. 2  a and b.
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Teredo-bored wood also occurs in the Rolling Downs Series, Mr. G-. Sweet having 
obtained such from the Walsh River, and at Hughenden, the borings being from ten to 
fifteen millimetres wide.

Loc. True Blue Hill, Croydon ( W. Samwell).

Class— G a s t e r o p o d a .

Order—PULMONATA.

Family— SIPH ON  A R lID iE .

Genus— SIPHON A R IA , G. JB. Sowerby, 1824.
(Genera of Shells i., PI. 143.)

Siphonaria Samwelli, sp. nov., PI. 42, fig. 9.
Sp. Chai'. Shell patelloid, depressed conical; anterior margin expanded on the 

le fts id e ; posterior contracted; apex recurved and much depressed. Surface with a 
large number of radiating costae, not all equal in size, but about twelve stronger than 
the others proceeding direct from the apex ; the intermediate and smaller costsB proceed 
from the margin for two-thirds the distance between the latter and the apex, but do not 
reach the last-named; the whole are crossed by very wavy and sub-imbricating ridges, 
which become more numerous and delicate as the periphery is approached.

Obs. This shell is known under the condition of impressions of the exterior. 
The unsymmetrical outline suggested to Mr. J. Brazier, who examined the specimens, 
the genus Siphonaria as a more fitting resting-place than Patella. The interior has not 
been observed.

Of Siphonaria, Mr. G-. B. Sowerby remarked: “  Its lateral canal, and the vertex 
being obliquely turned backwards, may be considered as its principal distinctive 
characters, separating it not only from Patella, but from Mmarg inula, whose canal is 
anterior and vertex posterior.”

The nearest fossil ally I have seen is Patella caperata, Tate, from the Uitenhage 
Series (Jurassic) of South Africa. This is, however, a Siphonaria in all probability, as 
the “  periphery is irregular, and slightly sinuated.”

The present species is named in compliment to Mr. W . Samwell, late Goldfield 
Warden, who collected extensively at Croydon.

Loc. True Blue Hill, Croydon (W . Samwell).

Order—PECTINIBRANCHIATA.
Family— N A TIC U LE .

Genus—N A T IC A , Adanson, 1757.
(Hist. Nat. Senegal, Coquilles, p. 172.)

N atica yariabilts, Moore, PI. 31, figs. 2 and 3.
(For synonymy and description, see p. 485.)

Loc. Maryborough ( The late P . Daintree). Occurs also in the Rolling 
Downs Beds.
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Class— C e p h a l o p o d a .

Order—DIBRANCHIATA.
Family— BELEM N ITIDiE.

Genus—B E L  EMJSTITES (G . Agricola), D'Orb., 1840.
(Pal. Fran?. Terr. Cret., 1810, i., p. 37.)

Obs. Mr. Rands notes * the presence of “ numerous casts of Eelemnites” in the 
Maryborough Desert Sandstone in a quarry “ just a couple of hundred yards on the 
Maryborough side of the Copenhagen Bend ”  of the Mary River. I  have not seen any 
of these casts, but Prof. T. W. E. David obtained a portion of the highly altered rock 
at the Corporation Quarry, Maryborough, with an elongated cavity, which may be either 
that left by the decomposition of a Belemnite or a Eentalium.

Another specimen in Mr. Sweet’ s Collection is an elongated hollow, in the proximal 
end of which reposes a portion of a phragmacone. The distal extremity bears two 
lateral ridges indicating the lateral grooves, and the distal outline gradually swells out 
with an oval section resulting in a form much resembling Eelemnites Canhami, Tate, to 
which it is probably allied, although the apex of the guard is too pointed to be that 
species.

E,

* Report on the Burrnm Coal Field. Brisbane : by Authority 188G



CHAPTER X X X V .

TERTIARY.

LOW ER (MIOCENE?) AND UPPER (PLIOCENE?) VOLCANIC ROCKS AND
DRIFTS.

RUSSELL R IV E R  AND M ULGRAVE GOLD FIELDS, MOUNT MORGAN GOLD MINE.

The presence of Tertiary rocks in Queensland is rather inferred than proved.
To begin with, it is in the highest degree unlikely that this epoch passed over in 

Queensland without any deposition of either fresh-water or marine strata, such as 
exist in all the neighbourning colonies. The absence, so far as we know for certain, o f 
Tertiary marine strata may be due to the fact that the elevation which took place after 
the deposition of the Upper Cretaceous (Desert Sandstone) rocks placed the whole of 
Queensland above the reach of the ocean during Tertiary times. But in that case we 
should expect a widespread accumulation of fresh-water deposits.

Daintree, indeed, who describes the‘ Desert Sandstone as “ without doubt the 
most recent, widely-spread stratified deposit developed in Queensland,”  and correctly 
observed that it lies unconformably on the Cretaceous Rocks of the “  Rolling Downs,”  
classed the Desert Sandstone as “  Cainozoic,” adding “  all that can be asserted is that 
its horizon is above and unconformable to the Cretaceous Series of the Flinders.”  As 
will be seen in the Chapter relating to the Desert Sandstone, that Formation must be 
regarded as Upper Cretaceous, the idea of its “  Cainozoic ”  age being no longer tenable.

There is reason to believe that the Tertiary epoch was marked by intense 
volcanic activity, accompanying or following extensive movements of elevation. It 
may be well at the outset to glance at the history of volcanic activity in the other 
colonies in Tertiary times before considering whether Queensland affords any evidence 
of similar activity.

In Victoria, according to Mr. Reginald A. F. Murray, Government Geologist,* 
the Eocene of Europe has no Victorian representative. “  The Victorian Lower Tertiary 
beds, which the term Oligocene has been employed to designate, really belong to the upper
most portion of the Lower Tertiary group, and appear to occupy an intermediate 
position between the Eocene and Miocene.”  These consist exclusively of marine 
deposits.

The Middle Tertiary (Miocene) is extensively developed in Victoria. It  
comprises “  deposits due to marine, lacustrine, and fluviatile agencies, and also the rocks 
o f igneous origin, classed as Older Volcanic, which appear to be the youngest of the 
group, and to form the division between beds of Middle Tertiary and Miocene and 
those jof Upper Tertiary or Pliocene age.”

“  The Older Volcanic rocks are the latest products, and mark distinctly the close 
of the Middle Tertiary or Miocene era. There do occur, occasionally, thin volcanic 
layers, interstratified with the Miocene sedimentary beds, showing that vulcanicity was 
not altogether dormant during the formation of the latter, but the greatest volcanic 
activity evidently took place at the close of the period. Where undecomposed, the 
Older Volcanic basalts are usually dark, dense, and solid, of a polygonally jointed and

* Geology and Physical Geography of Victoria. Melbourne: by Authority : 1887.
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sometimes distinctly columnar structure, and composed chiefly of augite, labradorite, 
olivine, and specular iron. They are, however, as a rule, either wholly or. partly decom
posed. In the former condition they consist of red, yellow, purple, brown, and nearly 
white amygdaloidal clays, containing hard lumps of less decomposed rock showing 
concentric structure; in the partly decomposed state, the rock exhibits in sections the 
appearance of a conglomerate of such concentric masses in a clay matrix.

“  In every locality throughout the Colony where the Older Volcanic rocks are 
at the surface, the soil immediately resting on or derived from them is of great fertility 
and of exceptional value for agriculture. In the Neerim, Brandy Creek, and other 
districts in Gippsland, the natural vegetation growing on such soil is o f a most 
luxuriant, sub-tropical character, forming a serious impediment to the labours o f the 
selectors, who, during late years, have eagerly taken up every available acre of such 
land.

“  The sources whence the Older Volcanic lava streams issued have not yet been 
distinctly recognised ; no well-marked points of eruption, such as are common in the 
Newer Volcanic districts, have been observed, and it would appear that the original 
volcanic cones have been entirely removed by subsequent denudation, so that it would 
only be in what are now narrow or small pipe-shaped dykes, easily passed over 
unobserved, and probably far distant from where the Older Volcanic rocks remain in 
considerable area, that we might look for the vents whence the flows were poured forth. 
The original extent covered by Older Volcanic rocks was once very much greater 
than now. The areas we now see occupied by them are, for the most part, disconnected 
vestiges of what were once long, continuous, and frequently also widespread sheets, 
which have been cut into and through by subsequent denuding agencies, so that in many 
places the Older Volcanic rocks, which, at the time they were poured forth as lavas, 
flowed down and partly filled in the valleys of the period, are now the cappings of 
ranges, owing to the erosion of still deeper valleys on either side. Enough still remains 
to enable some conjectures to be formed as to the areas once occupied by the Older 
Volcanic rocks. The conclusions arrived at will, however, be better understood after 
the existing Older Volcanic areas have been described, and will, therefore, be included 
in the general sketch history of the Tertiary period, given in a subsequent chapter.

“  Older Volcanic rock occurs in patches, filling hollows in Miocene and other 
older formations in the neighbourhood of the Mooraljtool River, near Maude, and in one 
place as an intercalated band between marine Miocene beds ; it also constitutes a 
considerable area of the Bellarine district, south of Geelong Harbour.

“  From between Ballan and Blackwood down to near Bacchus Marsh the Older 
Volcanic rock occurs in a number of localities, especially on the Pentland Hills, where 
some of the undecomposed basalt of this age is highly magnetic.

“  From near Romsey down to Melbourne there are several exposures of this 
rock in beds and banks of creeks that have cut their way down to it through newer 
overlying formations. Near Flemington is an area consisting of Older Volcanic 
decomposed basalt, which maybe seen in natural section on the bank of the Saltwater River, 
passing under Upper Tertiary ferruginous deposits, capped with basalt of Newer Volcanic 
age. From Hoddle’s Creek, a branch of the Upper Varra, a series of disconnected 
patches, in some places underlaid by auriferous gravels, are traceable, in the direction 
of Melbourne, as far as Lilydale. Other patches occur between the Varra and the 
Plenty, near the Kangaroo Ground. This formation occurs again at Berwick and 
Cranbourne, and has been proved by boring operations to exist beneath some two 
hundred feet of Upper Tertiary deposits near Frankston. Cape Schanck and portion 
of the country between Western Port and Port Phillip, also Phillip Island and French
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Island, in Western Port Bay, consist of Older Volcanic rocks, in places undecomposed, 
and consisting of hard, dark, dense basalt. This rock, more or less decomposed, occupies 
a strip extending from Griffith's Point along the east coast of Western Port Bay, and I 
believe this to be portion of and continuous with the French Island and Phillip Island 
layers, and to be united, beneath the Newer Tertiaries, with the Older Volcanic rocks 
which occupy so extensive a tract in the Neerim and Buln Buln district.

“  Large and small strips and patches are found between the Tanjil and La Trobe 
Rivers, and in various portions of South Gippsland. A  well-defined lead, covered by 
two hundred feet of older basalt, has been proved to trend, from between Walhalla and 
Mount Baw Baw, southward to the level country near Toongabbie. Very extensive 
sheets of older basalt probably underlie parts of the low Upper Tertiary country of 
Grippsland, as it may be seen sloping from the hilly country, and passing under the plains 
at Haunted Hill, Toongabbie, Seaton, Glenmaggie, and also at many places on the south 
side of the La Trobe Valley. The basalt of the Dargo and Bogong High Plains has 
been classed as Older Volcanic, because it immediately overlies sedimentary beds 
containing Miocene flora, and its lithological character also justifies this classification. 
Here we find many hundreds of feet in thickness of lava, for the most part undecomposed, 
and often highly magnetic, showing, in many places, columnar structure in a marked 
degree. Portions of the plains where the rock is bare resemble a pavement of five
sided blocks; while, on the slopes below the escarped edges of the plains, acres in 
extent are covered with pentagonal columns of basalt like logs confusedly heaped 
together.

“  Similar outliers of basalt, but of less extent, occur at Connor’ s Plain and 
Fullarton’ s, Spring Hill, both points on the Main Divide between the Gippsland and 
Murray River basins ; also to the southward at Mount Useful and Mount Lookout, the 
ranges between the Aberfeldy and the Thomson, and between the Thomson and the 
Tyers Rivers. A very small outlier occurs on the east slope of Mount Matlock, and 
other patches are found on the Southern Spur, between the sources of the Varra and 
those of the La Trobe.

“  The general evidence obtained from observations of the Older Volcanic areas 
points irresistibly to the conclusion that they are remnants of extensive lava-flows 
which poured down the valleys of the Miocene period, partially filling in the basins and 
covering the sedimentary deposits in them, and also spreading in wide layers over the beds 
o f the estuaries and inlets. Subsequent denudation has cut through and destroyed the con
tinuity of these lava-flows; new channels have been excavated to lower levels tban 
the ancient ones, which they filled, and fresh accumulations have in many places over
spread them.”

Under the head of Upper Tertiary, Mr. Murray says,# “  are included all aqueous 
deposits marine or fluviatile, and associated lava-flows, younger than the Older Volcanic 
and older than the Newest Volcanic rocks, which latter are taken as the latest products 
of the Tertiary period; deposits newer than they being regarded as Post-Tertiary and 
Recent.”

“  The basalts, or anamesite and dolerite lavas, familarly known as ‘ bluestone,’ 
occur in sheets or strips of varying breadth overlying a large extent of the central 
western portion of Victoria. The great plains of the Western district, from Geelong to 
Hamilton, and from Colac to Ararat, are nearly wholly of volcanic origin, while most o f 
the ancient river-beds or leads trending north and south from the Main Divide are 
more or less filled in and covered by lava-flows, which, though often confined between 
elevated Silurian ridges near the hilly country, spread out and unite with the wide sheets

2 N
Loc. cit. p. 113.
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that constitute the plains. To the northward of Ballarat, portion of the Main Divide 
itself is of volcanic formation, and a wide sheet extending to the north, and finally dis
appearing under the Post-Tertiary deposits of the Loddon, covers the system of deep leads 
of Creswick, Clunes, and Daylesford, on their trend towards the Murray. At Ballarat 
there are four, and in other places two or three, distinct layers of basalt covering the leads.

“ The lowest overlie the deepest part of the gutters, and the next in succession 
spread more widely, till, as may now be seen, the uppermost lava-flow forms a wide 
sheet, covering not only the old rivers and their tributaries, but also most of the 
lower ridges of Silurian rock which separate them.

“  Throughout all the Newer Volcanic areas are found the points of eruption 
whence the lava streams issued, mammaloid or conical hills, in many of which well- 
formed crater-basins still exist, while in others the crateriform shape is still 
distinguishable, though the basin has been obliterated. Many of these extinct craters 
are now occupied by lakes or lagoons, as Tower Hill, near Warrnambool, which has an 
insular peak rising from the centre of the lake; Mount Eels, and other crater basins in 
the western district, and Mount Mercer, south from Buninyong. Mounts Buninyong, 
Warrenheip, Pisgah, Franklin, and numerous other volcanic hills in the Ballarat, 
Creswick, Daylesford, and other districts, are familiar instances of points of eruption 
where the outlines of the craters are still discernible.

“  Around nearly all such points are scoriaceous lavas and volcanic ashes, among 
which are frequently found ejected masses of older rocks, from mere dust up to several 
tons in weight.

“  For instance, in the volcanic ash of the Anakies, near Geelong, are found 
ejected blocks of granite. At Buninyong and Hardie’ s Hill, to the south thereof, are 
ash beds, composed principally of large and small fragments of slate and schist. In  
some places, as on the Werribee Plains, near Mount Mary, the ash beds present a 
stratified appearance, as though their materials had fallen into and had been arranged 
by water. It is probable that this may have been the case, but there is no evidence of 
any very considerable submergence since, as, had such taken place, very few, if any, of 
the volcanic hills, composed as they are of loose incoherent materials, would have 
preserved their form as we now see them. It is probable, however, as suggested by Mr. 
Selwyn, that some of them formed low islands in the Tertiary seas.”

Of the New South Wales Volcanic Rocks, th^ late Mr. C. S. Wilkinson wrote * :—  
“  The volcanic rocks, dolerite, basalt, amygdaloid, &c., are almost entirely of Tertiary age. 
They occur in many places on the high lands of the Great Dividing Range, forming 
plateaus, and also upon its eastern and western slopes. They have been chiefly erupted 
from ‘ pipes or fissures,’ without forming any of those conical hills with crater-basins 
which so characterise many of the points of eruption in the volcanic districts of Victoria. 
The lofty Conobolas, near Orange, are, however, extinct volcanoes.

“  In the Gulgong Gold Field we have amygdaloidal basalt containing analcime, 
stilbite, &c. From its position in regard to the drifts, it is probably of Upper Miocene 
age; while overlying the Pliocene drifts (deep leads) in the same locality occur extensive 
flows of basalt, which have filled up old valleys, and here and there spread out over 
considerable areas. Similar occurrences mav be observed in the stanniferous districts 
of Inverell and in several other parts of the colony.

“  Basaltic rocks occupy some of the highest points of the Dividing Range near 
Kiandra, as at Mount Table-top, which is over 5,000 feet above the sea, and which the 
late Mr. Lamont Young, who explored it in 1880, regarded as a point of eruption.

* Notes on the Geology of New South Wales, by C. S. Wilkinson, Government Geologist. Sydney: 
by Authority: 1882, p. 62.
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“  Near Inverell the Pliocene basalt contains large crystals of herschelite, with 
analcime and aragonite, also small rounded masses of olivine. Basalt of the same age 
caps the Bald Hills, near Bathurst; it here exhibits columnar structure.”

Referring to the basalts and associated drifts of New England, Mr. T. W« 
Edgeworth David says * :—

“  During the greater part of that vast period of time (the Mesozoic) the surface 
of the land was being slowly broken up and worn down by the action of rain, frost, 
sunshine, vegetation, and perhaps marine erosion, until a land surface was evolved, 
which in its broad features resembled the present. Vast thicknesses of sedimentary 
material having been removed by these means, the underlying crystalline rocks were 
laid bare, and, erosion proceeding still further, the crystalline rocks themselves and 
their metalliferous veins became disintegrated and their materials transported and 
redistributed by water. In this way were formed the deposits o f gravel, of which the 
outliers at Scrubby Gully and Ruby Hill are the insignificant remnants. The intensely 
worn surfaces of the pebbles in this gravel, and the fact that only the hardest and most 
indestructible minerals—as quartz, tinstone, and gemstones, &e.— have survived in them, 
shows that they must have been subjected to a long process of battering and bruising, 
in which the weaker pebbles of claystone, granite, &c., were completely pulverised. 
The only power in nature capable of doing such a work is the sea, where it breaks on a 
rocky coast. These Tertiary gravels are, therefore, probably of marine origin, a fact of 
great significance as bearing upon the probable richness of stream tin of the ‘ deep 
leads,’ for marine beds must have had a wide extent, and the great richness of these 
small outliers favours the expectation that the far larger portions which have been 
swept away were equally rich ; so that large bodies o f ore derived from this source must 
have gravitated into the lower level gravels subsequently buried under lava. As the 
land continued to rise the sea would recede further west, and the rivers being increased 
in size and power subaerial degradation would proceed more rapidly. The channels o f 
the rivers would be continually deepened, and the whole surface of the land gradually 
lowered to adapt itself to the increasing fall of the rivers. The three terraces of gravel 
at the Surprise Mines mark the levels at which the bottom of a large river stood at three 
successive epochs. What was the exact configuration of the country at the time of the 
first outburst of the basalt lavas geological evidence fails to tell. That part only which 
has been sealed up under the lava sheets has been preserved to the present day, and its 
shape is being gradually restored by the workings on the ‘ deep leads.’ The results of 
these subterranean explorations tend to show that most of the country now covered by 
lava sheets, and forming in places main lines of water parting, was at that time near to 
or part of the principal drainage channels, and that the trend and fall of these 
old rivers agreed approximately with that of their nearest modern equivalents. Of 
course there are no exact modern representatives of these old streams, nor is it always 
possible to determine, even approximately, with what present rivers they should be 
correlated. At the Fishing Grounds, however, near Kangaroo Flat, there can be no 
doubt that the old stream, which produced the coarse shingle now capped by lava, was 
related to the present Beardy River. The bottom of the channel of the Beardy at the 
nearest point, one mile distant, is now 550 feet below the level of the bed of this buried 
river channel. The flora of the period, to judge from the number and variety of leaves 
entombed in the Eocene pipeclays, was rich and diversified. The fossils are chiefly 
leaves of herbs, trees, and ferns, some having fruit, and one a blossom delicately

* Geology of the Vegetable Creek Tin-Mining Field, by T. W. Edgeworth David. Mem. Geol, 
Survey N. S. Wales, 1887, p. 58.
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preserved. A t Rose Valley, near Emmaville, the vegetable matter has almost entirely 
disappeared, the cast only remaining in the white pipeclay, which is stained a rusty 
yellow where it has received the impressions of the fossils. At Witherden’s tunnel, in 
portion 50, parish of Hamilton, the fossils are enclosed in a dark brown fine sandy clay, 
the original material of the leaf being preserved; and at tbe head of the Wellington 
Vale Lead, leaves are similarly preserved in a hardened black silt. A  collection of tbe 
fossil plants from Rose Valley has been sent to Baron vonEttingshausen, and, as already 
stated, they are considered by him to contain many types found in the early Tertiary 
flora of Europe and America; thus establishing the age of the oldest leads near 
Emmaville as Early Tertiary. Amongst them are several varieties of beech and oak, 
pines allied to the kauri pine, and Wellingtonian pine, intermixed with banksias, 
grevilleas, laurels, and eucalyptus. A detailed list and description is given in Baron 
Ettingshausen’s ivork now published. Impressions of fossil insects have been found on 
the Red Hill, near Emmaville, the markings being plainly visible in fine brown earthy 
ironstone ; but these belong to the later part of the Tertiary volcanic epoch. At a time, 
then, when the physical features of the country were somewhat similar to what they are 
now, and its surface, probably some twenty feet or so higher than at present, was 
covered with an Eocene flora, volcanic energy revealed itself in the first eruptions of 
basalt. The hard rocks of the quartz-porphyry, felstone, and granite were rent 
open; and, where the volcanic forces became centralised, small cones were thrown 
up composed of comminuted fragments of the underlying rock and scoriaceous 
basalt. The lava emanating from these centres poured into the valleys in 
streams from one hundred to two hundred feet thick, flowing for a distance 
of from six to twelve miles. Dispossessed of their old beds, the creeks and 
rivers bad to wear for themselves fresh channels, either down the centre of the 
lava stream, or along one or both of its margins. It is probable that, in accordance 
with facts observed in connection with recent lava streams, the sides of these old basalt 
flows in contact with the cold rim-rocks would cool and consolidate while the centre of 
the mass was still fluid. The result of this would be that the centre of the stream would 
flow away from the sides leaving them at a higher level, and so giving rise to a slight 
central depression. This would favour the erosion of the new channel immediately over 
the site of the old one, where the lava must necessarily have been thickest and so most 
fluid, and where consequently the lowest point of the depression should lie theoretically. 
More frequently, however, the water chose the junction lines of the basalt with the 
Palaeozoic rocks. That the volcanic activity was prolonged for a vast space of time 
is proved by the extent of denundation which has taken place between the older 
flows of lava and the newer. The amount of this can be measured at the upper end of 
the Vegetable Creek Lead at Rose Valley. The section at Griffith’s and Fox’s shafts 
shows that a watercourse has cut through one or more flows of basalt altogether 
to a depth of about sixty feet. Then succeeded another flow of basalt, which buried the 
second channel to a depth of a hundred feet. These second eruptions appear to have 
been less violent than the first, the lava welling up, probably from wide rents, and 
producing the low, gently sloping cones of solid lava, destitute of the volcanic dust and 
scoria characteristic of the earlier outbursts. Evidence as to which is the latest flow 
of basalt is rather meagre; but judging from the general freshness of the appearance of 
the lava at Kangaroo Flat, in Portions 70 and 73, Parish of Arvid, it seems to me that 
this flow is one of the most recent. Powerful streams must have flowed in places over 
the surface of the basalt long after its consolidation, as evidenced by the coarse Pliocene 
gravel in Portions 696 and 751, Parish of Strathbogie, where some of the water-worn 
blocks are over one foot in diameter. This gravel is, roughly,’ about one hundred and
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fifty feet above tbe Severn River. At the time such a coarse gravel was formed it is 
scarcely conceivable that the present Severn Talley existed, and its erosion was, there
fore, probably subsequent. Here, however, a question of great difficulty arises. The 
statement already made, that most of the present river channels have been deepened by 
from three to six hundred feet since the last lava-flows, is generally correct;; but what 
appears to be a remarkable exception to the general rule occurs at Strathbogie. P o r  
about a mile above the head station basalt occurs in position a few feet only above the 
level of the present river; and, on the left bank of the same river, a shaft sunk through 
the lava proves that it extends to a considerable depth below the river channel. Also on 
Swamp Oak Creek, one mile north of the north-east corner of Portion 5, Parish of Astley, 
the basalt comes down within a few feet of the level of the creek. In the latter 
instance the position of the basalt may be partly due to landslips; but the first case is 
incapable o f such an explanation, and the interpretation of this phenomenon must 
be deferred until a geological examination is made of the country south of the Severn 
River.

“  These patches of Pliocene river gravel show that at the close of the Tertiary 
Volcanic period the outpouring of the lava streams by filling up the valleys had locally 
raised the level of the drainage channels. Running water, however, ceaselessly fretting 
the rocks, by degrees wore fresh troughs as deep as the old ones, and eventually 
considerably deeper. The heavy rainfall of the Pleistocene period must have materially 
accelerated this work of erosion ; but in this rocky district, with its steep falls, little 
traco is preserved of Pleistocene Deposits, except in the wide plains of coarse gravel in 
the valley of the Dumaresq. The shallow deposits of subangular gravel and sand in the 
beds of the present creeks and rivers were evidently formed under conditions similar to 
those which now obtain ; and their stratigraphical position, as well as the occurrence in 
them of natives’ stone hatchets, proves them to belong to the recent period.”

Prom Dalton, near Gunning, there have been obtained the remains of a copious 
Tertiary land fauna, which Baron von Ettingshausen regards as of Eocene date.# O f 
this deposit, so far as we know, we have no representative in Queensland.

In South Australia, as will be seen in the Chapter on the Desert Sandstone, that 
Pormation is sometimes not separable from the Lower Tertiary. It appears as if the 
emergence of the land which took place in Queensland at or near the close of Mesozoic 
time did not take place in South Australia till somewhat later.

W e  certainly have in Queensland an Older and a Newer Volcanic series, both 
chiefly basaltic, which may be presumed to be of Tertiary age, although direct evidence 
of their age is not forthcoming. The absence of evidence on this point may be due to 
some extent to the fact that the drift deposits beneath the basalts of Queensland have 
not been explored for gold as they have been in Victoria.

Our Older Volcanic Series forms extensive beds, which cover the Desert Sand
stone, where the latter is present, or the still older rocks where it is absent. The Newer 
Series occurs as lava-flows or couUes, which have flowed down the valleys denuded out 
of the Desert Sandstone or out of the lower basalts.

OLDER VOLCANIC SERIES._ •

The granitic range dividing the Burdekin and Blinders waters is crossed by the 
road from Townsville to Hughenden at an elevation of 3,040 feet above the sea-level. 
The range is flanked on* the eastern side by deposits of basaltic lavas extending to

* Contributions to the Tertiary Flora of Australia, by Dr. Constantin, Baron von Ettingshausen. 
Mem. Geol. Survey N. S. Wales, Pal. i., 1888, p. 9.
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Dalrymple, on the Burdekin (see Diagram-Section PI. 45, fig. 1). On the western 
side similar basaltic lavas extend to Tatoo Camp, seven miles above Wongalee Station. 
Here, at an elevation of 1,840 feet, the lowest bed of the basalt is seen resting on the 
Desert Sandstone. Outliers of the basalt occur between Porcupine Creek and the 
Flinders as* far as Mount Beckford. In all probability it extended over a considerable 
portion of the Western interior, from which both it and the Desert Sandstone have now 
been denuded.

North of Coalbrook Station, on the Northern Bailway, fragments of basaltic 
lava-flows are seen resting on the Desert Sandstone, on the divide between the heads of 
the Thomson and Flinders Rivers.

Mr. Rands describes * a basalt about fifty feet in thickness overlying Desert 
Sandstone in a canon of the Walker River (Head of the Flinders), which has been cut 
through both rocks to the depth of two hundred feet. And in the same river, two and 
a-half or three miles above the junction of the White Mountain Creek, he says,+ 
“ The Desert Sandstone is seenfaultedagainst the schists by afault running east south-east 
and dipping south-soutli-west. The schists and Desert Sandstone are both covered with 
basalt. The Desert Sandstone is bent up near the fault, and is dipping south-south
west.”  Here we have an instance showing that a sufficient period elapsed after the 
deposition of the Desert Sandstone to permit of its upheaval, probably accompanied 
by faulting and partial denudation, before the basalt was poured over it.

In the same Report, Mr. Rands describes “  a vast table-land of basalt extending 
for many miles”  to the west of the Walker River. “ Remnants of this basaltic table
land occur on the east side of the river, between it and Oxley Creek, forming ‘ outliers ’ 
which have been separated by watercourses. The remainder of this basalt has been 
entirely removed by denudation. The cavities in the basalt are full of zeolites. Thin 
sections of the basalt under the microscope show it to be made up of a ground mass of 
small interlaced crystals of felspar, with crystals of olivine throughout it. The olivine 
crystals are much decomposed, especially around the margins of and along the cracks 
in the crystals. It contains very little magnetite. The basalt is clearly of Tertiary 
age, overlying, as it does, the Desert Sandstone.”

Mr. Rands, speaking of the Cape Gold Field, says :— “  The only instance of basalt 
on the Cape side of the range is that of Mount Blaek, situated about nine miles west 
of the Upper Cape. Mount Black is a hill of schist, capped with basalt about two 
hundred feet in thickness. The latter is a dense olivine-basalt, and has in places 
assumed a columnar structure. It possesses magnetic polarity.

An immense area of horizontal basalt occupies the whole district extending from 
Lake Cargoon and Wandovale on the west to the Burdekin on the east, and from 
Lolworth Creek on the south to the heads of Emu and Maryvale Creeks on the north. 
Beds of white pipe-clay are occasionally met with between the beds of basalt. This 
area is watered by Lolworth, Fletcher’ s, Allingham’s, Emu, and Maryvale Creeks, and 
the Basalt River. In Maryvale Creek the “  Diprotodon-breccia”  described by Daintree 
occurs, so that we here have the age of the basalts defined so far as that they lie 
between the Upper Cretaceous and the Post-Tertiary. The basalts of this area are 
known to overlie, at least in their northern portion, gold-bearing drifts, which, however, 
have never been prospected to any extent.

Further north, between the heads of the Broken River (a tributary o f the 
Clarke) and those of the Einasleigh, horizontal beds of basalt cover a wide stretch of

* Report on the Cape Gold Field. Brisbane: by Authority : 1891, p. 11.
t  Loc. eit.
+ Ann. Progress Report Geol. Survey of Queensland for 1890. Brisbane : by Authority : 1891.
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country, resting apparently on the eastern side on the “  Star Beds,”  and on the western 
on mica schists and granites. This area is thus described by Mr. Maitland in his 
Beport on the “  Geology and Mineral Besources of the Upper Burdekin ” * :—

“  The basaltic lavas occupy an area of about two thousand square miles at the 
head of the Burdekin.

“  The largest development occurs in the corner near the divides between the 
waters of the Burdekin and the Einasleigh, and between the Herbert and the Burdekin ; 
they form an extensive plateau, having an average altitude of about two thousand 
feet above sea-level. The western boundary of this immense plateau has not yet been 
mapped.

“  Basaltic outflows are known to exist at Surprise Creek, a tributary of the 
Einasleigh. These, which emanated fromybc?, on the Burdekin-Einasleigh Plateau, are 
crossed by the coach road from Herberton to Georgetown, near Quartz Hill. This is 
distant about forty miles from the watershed of the Burdekin and the Einasleigh.

“  The northern boundary has also not been delineated. Streams of lava have 
flowed down some of the existing valleys in the neighbourhood of Gunnawarra Station, 
and have been described in a previous report.f Doubtless the hot springs therein 
described is but the ‘ dying gasp’ of that volcanic action which was at one time rife 
in this district.

“  In addition to this immense plateau, there occur other isolated patches in.the 
district, shown on the map. These lavas, since their formation, do not appear to have 
been very much affected by denudation.

“  The basalt, of which the tableland is made up, occurs in a series of super
imposed lava-flows, emanating from numerous volcanic fo c i , which rise as conspicuous 
hills all over the plateau.

“  The surface of these lavas is, in places, formed of ‘ chaotic heaps of angular 
blocks of basalt, tossed in every variety of disorder,’ rendering locomotion a matter of 
some considerable difficulty, especially with horses. Generally, the surface produces a 
luxuriant growth of vegetation, well suited for and much relished by stock. The more 
rugged surfaces of some of the more recent flows are covered with bottle-tree scrub.

“  On the other side of the Burdekin, west from the Talley of Lagoons Station, 
the surface of the lava-flows is full of dismal-looking deep pits, of all dimensions, in 
which water often accumulates. The formation of these pits appears to be due to the 
caving in of the surface of a lava stream. The surface of a lava stream flowing from 
one of the volcanic foci cools and hardens, whilst the molten matter flows from beneath, 
leaving a tubular cavern; in course of time, a portion of the hardened surface gives 
way, and a pit with vertical sides is the result. These caverns can sometimes be followed 
for a considerable distance ; they form excellent hiding-places for the natives. W ater 
can often be seen and heard flowing at the bottom of these holes. Many of these large 
holes, filled with water, are met with on the divide between the Herbert and the 
Burdekin. In the whole of the area examined there was found no trace of any 
fragmental rocks associated with the basaltic outflows. It is conceivable that denudation 
may have removed all trace of the more incoherent material ejected; but still it is hardly 
likely that in an area of two thousand square miles there would not be some fragments left

“  Professor J. D. Dana, J in the course of his studies in vulcanology, has concluded 
that basaltic lavas are but rarely associated with fragmental deposits (ashes, cinders, and

* Brisbane: by Authority : 1891.
t  “ The Geology of the Coolgarra Tin Mines and Surrounding Districts.”

Brisbane : by Authority: 1891.
X J. D. Dana, Characteristics of Volcanoes. London: 1890.

A. Gibb Maitland.
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the like). "When such discharges do take place, they are usually occasioned by the 
diminution of the internal heat. Hence it would appear that ashy deposits from basaltic 
volcanoes are among the last stages in their history.

“  In the Cooktown and the Herberton districts there do occur beds o f ashes 
which emanate from basaltic cones; but whether these are of later date than the 
Burdekin-Einasleigh lavas, yet awaits proof.

“  Throughout the area occupied by the lavas, there is a very great difference both 
in texture and colour. Some portions are very vesicular and slaggy, whilst others have 
that peculiar ‘ ropy’ or wrinkled appearance, characteristic of lava streams, which have 
flowed slowly from their source; others, again, are fairly compact. In colour they 
vary from bluisli-grey to bright red, with all degrees of variation. In cavities in the 
basalts beautiful specimens of chalcedony can sometimes be seen.

“  The black soil formed by the decay of the rocks is often crowded with fragments 
of semi-opal.

“  A  number of slices of the basalts have been prepared and submitted to 
microscopic examination.

“  A partial analysis of a specimen from the Talley of Lagoons has been made for 
me by Messrs. Coane and Clarke, Charters Towers, with the following result:—

Combined silica ... 43 8 per cent.
Free silica...............  ... 6 ‘7 „
Iron ... ............................ ............................ 135 „

“  One example—viz., that from Mount Eazorback— would be more correctly 
described as a magma-basalt, from the fact that the minerals are scattered through a 
glassy matrix or magma, which by ordinary transmitted light is of a brownish colour. 
This, however, is merely a local occurrence; a few yards distant from the summit of 
Mount Eazorback the basalt resumes its ordinary type.

“  The felspars, which make up the larger portion, occur as long lath-shaped 
crystals, showing plagioclastic twinning. They are remarkably clear and fresh, and 
contain numerous minute inclusions.

“  Olivine, in crystals and crystalline grains, is altered along its edges into a 
ferruginous product. Sometimes the whole of the crystals and grains have undergone 
this alteration, but generally the decomposition is found to extend only a short distance 
from the periphery.

“  The augite occurs in long brownish crystals, often showing faint dictoroism, 
and magnetite in grains.

“  In the slices of any of the basalts which were examined, there occurred a little 
clear transparent isotropic matter.

“  Some portions of the glassy matter contain minute particles of some doubly 
refracting mineral (quartz P).

“  The partial analysis made by Messrs. Coane and Clarke shows the presence o f 
a small quantity of free silica, and to this the isotropic matter may be referred.

“  There existed no primary quartz in any of the slices o f these basalts.
“  All over the plateau numerous small * puys,’ the remains of orifices from 

which these basaltic lavas emanate, are met with.
“  Ascending the Talley of Eeedy Brook to its head, and crossing the divide into 

the waters of Gunnawarra Creek, a tributary o f the Herbert Eiver, a good idea of 
the mode of occurrence of the lavas and the structure of the volcanic fo c i  can be 
obtained.

“  Much more work will be necessary before a full description of the whole of the 
sources of the lava on the plateau can be obtained.
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“  Mount Lang is situated on the eastern bank of one of the heads of Kinrara 
Creek; its summit is about four hundred and forty feet above its base. The hill 
presents a steep face to the west, with a somewhat gradual slope to the east, and is 
formed o f very vesicular basalt, which sometimes has a reddish hue. Its western face 
has a vertical wall of bare basalt, through which fragments of scoria are scattered. 
Round about the base the fragments of basalt have a tendency to weather into rudely 
hexagonal blocks.

“  Leaving Mount Lang and travelling almost due north, with the object of 
reaching Mount Razorback, several minor ‘ puys ’ are passed. • These were only visible 
when in close proximity, owing to the dense timber.

“  About three miles from Mount Razorback, and to the south-west of it, a 
conspicuous hill formed of vesicular basalt was examined. This hill is in shape semi
circular, with its diameter running north-west and south-east. It is a breached lava 
cone, the stream flowing north-east from it and thence down one of the heads of 
Anthill Creek.

“  Mount Razorback is situated in the northern portion of the area, and is by 
far the largest and most conspicuous of any of those occurring within the Burdekin 
watershed.

“ Its shape is that of a long razor-backed ridge, with a conspicuous eminence 
forming its highest summit, which, by aneroid, is 680 feet above its base. The 
mountain is composed of basalt of a reddish colour near its highest point, but of a 
bluish-gray throughout.

“  The basalt is very vesicular and somewhat glassy in places. From the summit, 
as many as twenty-five minor ‘ puys ’ are visible; these appear to be much more 
plentiful to the west. They assume all shapes and sizes; sometimes merely a slight 
elevation marks their position, as though the molten matter had merely oozed out from 
an orifice and flowed away on all sides.

“  In other parts of the district outlying patches of basaltic lavas are met with.
“  A  well-marked area is to be seen in the vicinity of Mount Fox, near the head 

of one of the tributaries of the Douglas River.
“  Mount Fox, an extinct volcano, is the culminating point of this area. Its 

altitude is 2,870 feet above sea-level. In shape it is a truncated cone. The summit 
comprises an area of two or three acres, surrounded by a low semicircular wall, about 
thirteen to fourteen feet in height, on the north, with a shallow hollow or depression in 
the centre. To the south this wall has been breached by a lava which flowed down that 
side of the mountain, filling up all the inequalities of the surface, and forming a plain 
o f no inconsiderable extent.

“  The mountain is almost devoid of timber, save a few patches of scrub on four 
sides. The portions devoid of timber are covered with sheets of vesicular lava, now 
broken up into blocks of all shapes and sizes. These timberless portions, now overgrown 
with long grass reaching to a height of about 2 feet, mark the site of old lava flows.

“ From the western side of the peak a conspicuous flow follows the eastern bank 
of a gully flowing south-west at a considerable elevation above the creek. The flow 
ends abruptly to the south-west; its surface is covered with blocks of compact basalt.

“  All round the mountain denuded tables of basalt can be seen. A  conspicuous 
one consists of a semicircular ridge of compact lava, about 30 yards in width, trending 
generally north-west for about a quarter of a mile. The summit of this is about 2,310 
feet above the level of the sea.

“  Nearly due west from this a section, at an altitude o f 2,220 feet above sea-level, 
shows the basaltic lavas resting on a bed o f quartzose grit.
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“  The hill, 2,475 feet high, to the south-west of the section, is formed o f a series 
of successive sheets of lava.

“  It is impossible to estimate the thickness of the basalt on the plateau, because 
there are no data available which will enable an idea to be formed as to what was the 
form of the ground before the lavas were poured o u t ; and, further, there is no record 
of their ever having been penetrated by any excavation.

“  The age of these basaltic outflows has not yet been definitely fixed. The lavas 
rest in turn upon all the other rocks in the district; one section, seen near the Valley of 
Lagoons Station, shows them resting directly upon the .Desert Sandstone Beds. The 
basalts, therefore, are younger than the Upper Cretaceous.

“  Mr. Daintree conjectured (presumably on account of their lithological 
similarity) that the lavas to the * north of latitude 21° were probably the equivalents 
of the “  Upper Volcanic series ”  ’ o f Victoria which were referred to Pliocene- 
Tertiary .#

“  Lithological similarity is not to be safely relied upon in determining geological 
age ; still there is stroug presumptive evidence that all these basalts have been emitted 
at approximately the same time.

“ These Upper Burdekin lavas are in all probability Tertiary, but as to the 
exact horizon to which they are to be assigned no evidence has yet been collected.”

It is impossible, on reading the above account, to avoid suspecting that in the 
above notes Mr. Maitland is describing basaltic outflows of different ages— an older, to 
which the bulk of the basaltic tableland belongs, and a newer, to which may be referred 
the “  puys ”  or foci still remaining in a remarkable state of preservation, and in all 
probability the flows of basalt which come down the valleys below the edge of the 
basaltic tableland. One of these comes down the Valley of Reedy Brook, washed on 
either side by its tributaries Kmrara and Reedy Creeks. This flow is at least twenty-five 
miles in length, and I was informed by the late Mr. Scott, of the Valley of Lagoons, 
that it emanated from a crateriform hill neaj* the head of Kinrara Creek.

Beds of white pipeclay are occasionally met with between the beds of basalt on 
the tableland.

On both sides of the range which divides the upper portion of the Herbert River 
on the west from the Johnstone and Barron Rivers on the east, are large plateaux of 
horizontally-bedded basaltic rocks. On the western side the thermal spring of Innot’ s 
Creek remains to attest that the volcanic activity has not yet entirely died out. Mr. 
Maitland has furnished the following Notes on a specimen of the basalt from this 
district, after a microscopical examination : —

“  Specimens collected from the bed of Prior Creek—one of the heads of Mazzlin 
Creek, a tributary of the Barron, at the crossing of the Port Douglas and Herberton 
road, where beds of coarse vesicular basalt alternate with others of much finer grain—  
were found to be of bluish-grav colour, with small grains of olivine set in a fine-grained 
matrix. Examined under the microscope the rock is found to consist of a fine-grained 
matrix, made up of lath-shaped plagioclase felspar, augite, and magnetite, through which 
large crystalline grains of olivine are scattered.

“  The felspars, which form by far the largest portion of the rock, are remarkably 
clear and fresh. Under a high power they are seen to contain glass-inclusions, minute 
needles of apatite (?) and colourless microliths of augite.

“ The ferro-magnesian constituent, augite, never occurs porphyritieally, but 
always as a constituent of the ground-mass. Well-defined crystals are absent, the

* Quart. Journ. Geol. Soc., xxviii., p. 313.
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Usual form being irregularly shaped granules and granular aggregates, devoid o f 
cleavage. One of the minute colourless augites, presenting the usual eight-sided 
outline, shows what are undoubtedly lines of accretion.

“  The crystals of olivine present all the characters common to olivines of basaltic
rocks.

“  Irregularly shaped grains of magnetite are of common occurrence.
“  A  little clear, glassy matrix can be detected.”
On the eastern side of the range, the basalts, in horizontal beds, form a tableland 

at an elevation of between 2,000 and 3,000 feet, extending from the brow of the Coast 
Range to the base of the Herberton mountains. The tableland is covered with a most 
magnificent tropical jungle, through which hardly a ray of sunshine can penetrate. The 
basaltic soil and a heavy rainfall have combined to produce in this region an almost 
incalculable wealth of cedar and other valuable timber.

Accompanied by Mr. Maitland, I  visited, in 1889, the “  crater-lake,”  Lake 
Eacham. The lake occupies the very summit of the divide between the heads of 
Petersen’s Creek (Barron Waters) and the heads of creeks flowing into the Mulgrave. 
It is located, but not named, on the Two-mile Map issued by the Department of Lands; 
but is minutely charted in the “  Plan of the Village of Eacham, Parish of East Barron,”  
issued by the same Department in 1889. I observe that Mr. A. Meston # spells the 
name Teetcham, as more in accordance with the native pronunciation. Mr. Meston 
briefly describes another lake, named “ Boonoobagolomee,”  seven or eight miles to the 
west, and adds:— “  The blacks speak of a third lake much smaller than the others, but 
so far [October, 1889] it has not been seen by white men.”

My companion and I  reached Lake Eacham by a track from Halfpapp’s Hotel, in 
“  Petersen’s Pocket,” on the Cairns and Herberton pack-road. At the junction of the 
roads from the Mulgrave and Russell Gold Fields to Cairns, we found a tree marked 
“  Lake 400 yds., S.W., J. M cL., R. Hood.”  From this point we made a considerable 
ascent to the highest point of the ridge surrounding the lake, where we found a tree 
marked 84 over V., which we understood to be the south-east corner of an “  Agricultural 
Area,”  and another marked with the name of the discoverer and the date of discovery, 
“  J. McLellan, June, ’79.”  This point, from which the first glimpse of the lake was 
obtained, was 2,680 feet above sea-level by Aneroid measurement. The descent to the 
lake was very steep, and, like all the rest of the day’ s journey, clothed with dense jungle. 
The Aneroid gave the surface of the water as 2,390 feet.

The lake is surrounded by a ridge composed of loose weathered volcanic ash, 
containing stones up to six inches in diameter, mostly of bombs of a doleritic rock full 
o f olivine. In ascending the lip of the lake we came on rocks in situ which we had 
missed in the descent. These were of rudely stratified “ ash”  of angular fragments, 
dipping at 5° away from the lake. The lake has neither affluent nor effluent; and 
as it stands higher than the surrounding country, and is enclosed by a wall of ashy 
materials heaped up above the level of the basaltic tableland, I think it is very probable 
that it really occupies a crater. It is clearly impossible that, in the latitude where it 
occurs, the lake could have been hollowed out by an ice-sheet, which would, moreover, 
have levelled the surrounding rim of soft ash. The lip of the crater is not of uniform 
height; and although it is likely enough that it has suffered greater denudation in some 
places than in others, it may be conjectured that the greater height of the rim on the 
western side may be due to some extent to the tendency of the prevailing south-east 
winds to drive the ejected materials to the leeward. The lake is said to be of vast depth, *

* Report on the Government Scientific Expedition to the Bellenden-Ker Range. Brisbane: by 
Authority: 1889.
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and to contain no fish. At any rate, we saw none. Neither did we see any water-fowl, 
which are said also never to visit the lake. There was nothing in the taste of the water 
to account for this absence of life, if it be a fact. The highest flood-marks we saw were 
about three feet above the water. It must be remembered that we visited the lake at 
the latter end of an unusually protracted drought. The slight variation of level might 
be accounted for by the fall of rain on the lake and its banks on the one hand, balanced 
by evaporation and leakage on the other.

The “ Volcanic H ill” * marked on the map in “  Pinnacle Pocket,”  on the right bank 
of the Barron, between the mouths of Leslie and Petersen’s Creeks, stands about 200 feet 
above the level of the basaltic tableland, and is composed of a highly scoriaceous basalt 
very rich in olivine. There are said to be several similar hills in the jungle in the neigh
bourhood, and in all probability they are “ necks” or “ plugs” — i.e.t volcanic orifices 
filled up with solidified basaltic lava.

It is interesting to find two volcanic craters almost side by side, the one filled up 
with hard lava-form rock, and the other surrounded by friable ejected ash and forming 
a crater-lake. It is just possible that in spite of their proximity they may be of different 
ages, the “  plug ” belonging to the “ O lder”  and the “  crater-lake ”  to the “ N ew er”  
Volcanic series. Or they may even both belong to the latter.

On the Russell River, south of Mount Bartle Erere, gold is obtained in considerable 
quantities, mixed with stream tin ore and (rare) platinum, from gravelly drifts which 
rest on slates and schists, and are overlaid by horizontal beds of basalt. The basalt is 
one of many denuded fragments which once formed a part of the immense plateau 
extending southward from the Mulgrave to the heads of the North Johnstone and west
ward to neaHfferberton. In Messrs. Clarke and Joss’s Claim, which is the south-eastmost 
working, the edge of the basalt is seen to overlie a siliceous sandy silt permeated with 
iron peroxide. The silt shows alternate layers of coarser and finer material, and is in 
places cross-bedded. It rests on a “  washdirt”  mainly composed of well-rounded quartz 
boulders. There are no basalt stones in the wash, and no boulders of granite. 
The latter circumstance is hard to account for in a valley where granite is 
frequently to be met with in situ. The washdirt varies in this claim from 2 inches to 
30 inches in thickness. Between the washdirt and the slaty bed-rock a very fine white 
siliceous silt, a few inches in thickness, generally intervenes. The fact that this silt is 
traversed by a few thin veins of quartz renders it probable that the sand was formerly 
cemented into a sandstone, but has lost its cement after the formation of the quartz 
veins.

The outcrop of the washdirt has been opened out along the south-eastern and 
north-eastern side, and a tunnel has been driven through the washdirt for 135 feet from
S. 10° E. to N. 10° TV. This tunnel is connected with another running 50 feet 
to the east. Another tunnel has been driven 70 feet to TV. 10° S. from a 
point on the hillside 120 feet N .W . of the northern end of the long tunnel. At the 
inner end of the 70-feet tunnel the slate bottom rises up aad the basalt comes into direct 
contact with it. This tunnel is only used as a reservoir, from which the water is 
conducted to the tip at the end of a tramway leading from the mouth of the long tunnel. 
The basalt is in some places at least forty feet thick, but is often decomposed throughout 
its entire thickness. It rests, as seen in some places (of which there is an example in 
an opening near the south corner of the claim), directly on the washdirt, the absence of 
the upper silt proving that it was poured out over an uneven and denuded bottom.

* “  Volcanic” is scarcely distinctive enough in the midst of a volcanic region, but the “ hill”  in the 
midst of the basaltic plateau is a conspicuous feature.
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The washdirt from the long tunnel gives prospects equal to about half-an-ounce to the 
load, the gold being iu very fine grains. Minute flakes of platinum are occasionally 
found among the gold.

In Burns and Party’ s workings (half-a-mile to the north-west of Clarke and 
Joss’ s), a red decomposing basalt rests on yellow sand which overlies ten or twelve feet of 
gravel in coarser and finer layers. The gravelly washdirt is irregularly cemented by 
brown ha&matite. It has gold throughout, which, however, can only be saved from the 
unconsolidated portions. The bottom is of slate with numerous quartz veins.

In Butler and McDonald’s Claim, a quarter of mile north of Burns and Party’ s, 
a drive has been made under the basalt. On a bottom of decomposed slate and grit is 
a cemented gravel about one foot in thickness. On this lies a gravelly wash, having a 
thickness of two feet and under. The washdirt occasionally has fifteen feet of soft 
white sand above, and occasionally a few inches of fine siliceous silt beneath, as in 
Messrs. Clarke and Joss’ s claim. A shaft above the workings passed through ten feet 
of basalt, fifteen feet of sand, and five to six feet of gravelly wash. I  saw some good 
prospects washed from the dirt. Slates and grey wackes are seen in the gulley, striking 
to W .N .W .

In Bobinson and Anderson’s Claim, a quarter of a mile further north, a drive 
shows a very bouldery gravel from two and a-half feet in thickness and under, lying 
between the slate bottom and a fine white sand. The bottom is very uneven. In one 
place there is no sand or gravel between the basalt and slate. An open cutting south 
of the drive showed a fine white sand lying on from eighteen inches to two feet of fine 
gravelly wash with lumps of ferruginous cement at its base. The bottom was slate. 
The upper part of the gravel gave 2 dwts. gold per load, and the lower part none. It  
may be mentioned that Bobinson was nearly killed (on 4th January, 1888) by a native 
who attacked him with a tomahawk while he was engaged in laying down a rail.

Sampson’s Claim is on an isolated hill about a hundred feet below the level of the 
others, and about half-a-mile east of Bobinson and Anderson’s. A  shaft has been sunk 
through sixty feet of basalt and four feet of gravelly washdirt, and a tunnel had been driven 
from N.N .W . for 150 feet towards this shaft from the outcrop of the wash. The slate 
bottom is seen at the mouth of the tunnel. About fifty feet in there are two and a-half 
feet of gravelly washdirt capped by basalt and resting on a slate bottom. At this point 
the tunnel had caved in. A  little sand was seen on the gravel a few feet short of the 
cave-in. I  saw some very good prospects washed from the dirt taken from the shaft.

The gold in the wash of the Terraces is always so fine that it is difficult to prevent 
some of it floating out of the prospecting dish. A few ounces of fine-grained stream tin 
always remain in the bottom of the dish, and the separation of this from the gold is a 
very tedious process—indeed, with the most careful manipulation a proportion of the 
gold is always left in the residue of tin ore.

Even at the edges of the drift from which the basalt has been denuded, washing 
by hydraulic pressure is impracticable, as the trees of the jungle w'ould fall and obstruct 
the faces. But a convenient and unfailing supply of running water is always at hand 
for sluicing the gravel, which can be shot down to the sluice-boxes.

The average yield from washdirt reported in Victoria for 1883 was 1 dwt. 2032 
grs.; for 1884, 3 dwts.; and for 1885, 1 dwt. 10’59 grs., per ton. I  am certain that the 
terraces of the Bussell Biver will give a much higher yield than this. The limited 
workings now opened up are likely to prove only the beginning of an industry which for 
many years to come will employ the energies of thousands of workmen. The basalt left 
on the top of the ridge between Cooppooroo and Wairambar Creeks is a narrow tongue, 
on both sides of which the auriferous drifts which it has preserved from denudation are
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easily accessible. But an immense area of the basalt stretches from the Mulgrave to the 
heads of the Johnstone and westwards to near Herberton, and under this the auriferous 
drifts probably remain intact.

It seems probable that the Valleys of the Mulgrave, Russell, and Johnstone 
were dammed up by a volcanic outbreak, so as to form a vast lake, in which for a time 
a fine siliceous sand was quietly deposited ; that the barrier was at length broken down 
by the stream at the outlet of the lake, and numerous torrents-removed the greater 
part of the sand and brought down gravel charged with gold ; that a second barrier 
was thrown up and a great thickness of fine silt again deposited ; and that over the 
nearly level surface thus produced immense flows of basalt were finally poured out, 
filling up the lake. The waters draining this area, if the lake had not been filled up, 
would have found their way to the sea by a single outlet, instead of forming as they do 
three independent rivers. The immense amount of denudation since the outpouring of 
the basalt is evident when we consider the number and depth of the valleys, which have 
been carved out, in places, to a depth of more than a thousand feet, through basalts, older 
river and lake beds, and slate and granite rocks; but the lesson will be impressed more 
deeply than any descriplion could do on anyone who can stand on a neighbouring 
eminence and try to reconstruct, in his mind’s eye, the shores which contained the lake.*

Gold has for some time been worked, chiefly by Chinese, in the Recent alluvia 
of the Russell and Johnstone. This gold, which is mixed with stream tin, in all 
probability came, for the most part, from the “  leads”  under the now denuded basalt. 
Probably only a small portion of the alluvial gold came directly from the reefs exposed 
in the slate and granite country since the denudation of the basalt, as a comparatively 
small area of this country is yet exposed, and not many reefs are known in it.

I  am informed by Mr. John Falconer that on the dividing range between the 
Dawson and Condamine, lava-form beds of basalt overlie the Desert Sandstone in 
places.

I  have also been informed that a cake of basalt overlies the fragment of the 
Desert Sandstone left on the crown of the ridge dividing the head waters of the Langlo 
River from those of the Coorni Paroo, between Tambo and Adavale.

It may be thought remarkable that numerous sheets of lava should have been 
poured out, one after another, and retain such an even surface. No doubt the fact that 
this has been the case argues a high degree of fluidity in the lava. Some remarks by 
Captain Clarence E. Dutton, of the United States Army,+ on the Volcanic Rocks of 
the Zuni Plateau, New Mexico, may be quoted on this point :—

“  It is plain that the lava sheet which forms the capping of the mesa was 
gradually accumulated by the repeated outpourings of numberless local vents thickly 
scattered over its broad surface. And yet it may seem a little strange at first that this 
diffuse form of volcanic action should have produced a surface which is so little 
diversified. Judging by the analogy o f other regions we should have expected to find 
the thickness of the lava-cap extremely irregular and studded with large cones with 
intervening valleys of considerable depth. In reality the thickness, as we recede from 
the base of Mount Taylor, diminishes very slowly, and even at the extreme northern 
end is quite three hundred feet. In truth Mount Taylor does not appear to have con
tributed much, if any, to the lava which is more than five or six miles from the 
immediate base of its cone. The surface of the mesa away from the mountain is but 
little diversified, and the local cones are for the most part insignificant features. A ll

* Report by R.L. J. on the Geology of the Russell River. Brisbane: by Authority : 1888. 
+ “  Mount Taylor and the Zuni Plateau ” in Sixth Ann. Report V. S. Geol, Survey, 1884-85.
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this indicates a rather mild type of volcanic energy, in which the eruptions were not 
highly explosive but only moderately so. The more violent eruptions are attended with 
the ejection of great quantities of fragmental products, while the milder ones disgorge 
little else than flowing lava. It is well known that the greater the amount of frag
mental ejecta, the steeper and more compact is the cone or mountain built up around 
the vent, while the fluent lava spreads out over wide areas, often flowing great distances, 
and the slopes which it generates are much gentler and sometimes imperceptible to the 
unaided eye. As already remarked, fragmental ejecta are common here, and I  have seen 
none at all away from Mount Taylor except the lapiili in the cinder cones. W e shall 
appreciate this mode o f growth of a great lava-cap when we come to study the modern 
lavas in the San Jose Yalley, where their freshness enables us to see every detail of the 
process.

“ W e may infer, then, that the state of affairs in the region now occupied by the 
valley o f the Puerco was, during the activity of the vents now represented by the necks, 
much the same as that which is indicated in tlie mesa above. From 1,000 to l,WO 
feet (according to locality) of Cretaceous strata, since eroded, then overspread the 
valley and regions to the eastward and southward, also to the northward, from which 
they have been swept away. Over their surfaces the lavas were outpoured from many 
vents. The eruptions were of a ‘ mild’ type, attended with little violence, and the ejecta 
were doubtless lava with few fragmental products. These streams, issuing from many 
vents, became interwoven with one another, and through a long period of time accumu
lated, sheet upon sheet, to great thickness, just as they have done in the valley of the 
San Jose in modern times. The result was a lava-cap differing in no respect from that 
which is now seen upon the surviving mesas.”

NEW ER VOLCANIC SERIES.

The grounds on which I separate the Post-Mesozoic Volcanic rocks into a Lower 
and Upper Series are #(1) that the former was laid down after the elevation of the 
Desert Sandstone, but before it had suffered any considerable amount of denudation, 
while the latter was laid down after the former had suffered denudation, in some cases 
sufficient to allow of the Desert Sandstone and even of underlying formations being 
exposed; and (2) that since the deposition of the former, most, if not all, of the vents 
from which the lava was poured out have been removed by denudation, while the vents 
o f the latter series are still extant, either as crateriform hollows, crater-lakes, or 
“  necks,”  filled with plugs of basalt or ash.

To the latter (the Upper) Series belong the basaltic rocks north of Cooktown 
Basalt has emanated for the most part from volcanic centres, which occur generally in 
the form of dome-shaped unwooded eminences near the heads of the valleys which have 
been denuded out of the sandstone tablelands. Conspicuous among these are the 
“  Sisters,”  at the head of the Endeavour, the “  Piebald Mountain,”  Mount Morgan 
(Cooktown), &c. These hills do not present a crateriform appearance, but are mere 
rises, marking the site of the lava eruption, which has spread around them when situated 
on level ground, or escaped in glacier-like couUes down the valleys. These points of 
eruption bear, in fact, such relation to the lava-flows as the similar fo c i  in Auvergne 
bear to the basalt there. CouUes of basaltic, lava have flowed, from the fo c i  above 
referred to, down the Valleys of the North and South Forks of the Endeavour River, and 
have radiated out from Mount Morgan and other centres to the east and north, over the 
flats between the mountains and the sea, where they form by their decomposition a 
chocolate-coloured soil of great depth, peculiarly fitted for agriculture,
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Where the basalt has decomposed into soil on the spot it gives rise to open, 
well-grassed country, almost bare of trees. Where, on the other hand, the soil has been 
re-deposited in alluvial flats on the sides of the river courses, it is usually covered by 
dense tropical jungle.

The surface of the basalt coulees, as well as of the dome-shaped centres of 
eruption, are frequently scoriaceous in a marked degree, forming spongy masses, light 
and porous as pumice-stone. Occasionally the basalt of the coulees is columnar, as at 
the Waterfalls in the Endeavour, between Williams’s Station and Brannigan’ s. There 
the basalt is of the usual character, but contains occasional hornblende crystals and 
much olivine. It also contains lievrite in geodes.

Gate’s Look-out is a volcanic centre of a different character—the once deep-seated 
stump or “ neck ”  of a crater, which discharged showers of ashes from its mouth. It 
forms a conspicuous mountain of tuff, and can be seen from Isabella Creek to cut 
through the escarpment of a thick bed of the Desert Sandstone. The rock is an agglomerate 
of volcanic ddbris, with a certain rude bedding—courses of larger alternating with 
courses of smaller bombs— having a dip to the east at about 15°. That the 
bombs are not detached fragments of an already consolidated rock, but have been 
consolidated from a molten mass while whirling through the air, is proved by the 
spherical envelope of vesicular basalt which invariably enfolds them. The interior of 
the bombs, which range from an eighth of an inch to a foot in diameter, is a mass of 
black and green crystals of augite and olivine.*

The Morgan Tableland is a fragment of the Desert Sandstone, about four miles 
across, and resting on upturned slates. Near its northern extremity a bald— i.e., 
treeless— mamelon, another of the volcani foci, rises out of the slates, below the level 
of the Desert Sandstone. Another, which I was unable to visit owing to the prevalence 
of “ Devil-Devil ”  country of a very pronounced type, was seen about three miles east 
of the Morgan Tableland.

Below the level of the tableland of Older Volcanic rocks, a flow of basaltic lava 
partly fills up the Valley of the Mulgrave River, and doubtless covers alluvial deposits. 
This lava must, of course, have been poured out after the Older Volcanic rocks 
abutting against the granitic Bellenden-Ker Range had been cut through by the 
Mulgrave.

In the Herberton Deep Lead, stream tin ore in considerable quantities has been 
obtained from a gravelly wash beneath a capping of basalt, which fills up the Valleys of 
Nigger Creek and the W ild River. The wash rests on granite.

Some remarks on the basalt-flows down the Valley of Reedy Brook, «&c., and 
volcanic foci, which I  suspect belong to the Newer Volcanic period, although occurring 
in connection with Older Volcanic lavas, will be found on page 584.

In the neighbourhood of Gunnawarra Station (Herbert River waters) “  the 
prevailing rocks are vertical schists overlain in places by sheets of basalt, which appear 
to occupy portions of some of the existing valleys.”  +

Besides the localities above referred to, basaltic lavas occur in the following 
places under conditions which show that the Desert Sandstone had been denuded before 
they were poured o u t :—

California CreeJc ( Tate River) .— The floor of the valley above the tin-mining 
township of Ord is covered by a flow of doleritic lava.

* Report by R.L.J. on Explorations in Cape York Peninsula, 1878-9. Brisbane: by Authority :
1881.

t  Report on the Coolgarra Tin Mines and Surrounding District. By A. Gibb Maitland. Brisbane : 
by Authority: 1891.
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Lynd River.— A. couUe of basaltic lava has flowed down the Valley of the Lynd. 
The couUe is two miles in width where it is crossed by the Herberton and G-eorgetown Road, 
covering the whole of the district between the Lynd and Fossil Brook. Fossil Brook is 
remarkable as being a strong running stream even in seasons when the Tate, the Lynd, 
and other larger streams in the neighbourhood are dried up. The permanence of streams in 
basaltic country has often been remarked. The basalt of Fossil Brook rests on gneiss rock.

JBlack Springs.— On the same road, further west, a basaltic couUe, about a mile 
in width, occupies the valley of the creek which takes its rise at the Black Creek.

Surprise Creek.— In the bed o f Surprise Creek, and forming the plateau upon 
which the “  Quartz Hill Hotel ”  (Herberton and Georgetown Road) is situated, is a 
highly vesicular basalt with immense geodes coated sometimes with calcite and sometimes 
with silica. The basalt extends about a mile from the left bank of the creek. Mr. 
Maitland has examined thin sections of this rock, and has furnished me with the 
following n ote :—

“  A  specimen collected is o f a dark greyish-blue colour, and somewhat porous and 
vesicular. Scattered through it are yellowish grains of olivine, which often show a 
beautiful iridescence on fresh fractures. Under the microscope the rock is found to be 
made up of a granular mixture of felspar, augite, and olivine, with a little magnetite. 
The felspar (plagioclase) occurs in long lath-shaped crystals, and is perfectly clear and 
transparent. The crystals (which do not attain any great size) are remarkably free 
from alteration. The augite occurs in crystalline grains, and is usually of a pale brown 
colour, and exhibits faint dichroism. The olivine, which occurs porphyritically amongst 
the other constituents, has almost always undergone a certain amount of alteration into 
some ferriferous substance; generally the alteration is seen to commence along the 
external boundaries of the crystals, and to extend gradually inwards along lines of 
weakness. The magnetite, which is more easily detected with a magnet than under a 
microscope, exists as small grains of every conceivable shape. In addition to these 
constituents, there are long, colourless, acicular crystals of what appear to be apatite. 
A  fair quantity of glassy matter is discernible throughout the slice. A  rock of this 
character would be classed with the ‘ felspar-basalts.’ ”

Einasleigh River.— Large sheets of basalt occupy the bed of the Einasleigh 
River and adjacent country where the river is crossed by the Pentland and Georgetown 
Road, and also the valley of Spring or Lagoon Creek, near Carpentaria Downs Station, 
and the Copperfield River where it is crossed by the same road. Lower down the 
Einasleigh valley basaltic coulees overlie alluvial deposits older than those of the recent 
times, having been poured down the valley over the bed of the river, which at length 
cut through, or found its way through past the edge of the basalt.

It was after the denudation of the Desert Sandstone of the Newcastle Range, which 
overhangs the left wall of the valley, and subjacent rocks, had been carried on by the 
Einasleigh for at least 1,000 feet that the lava-form basalts burst out and flowed down the 
valley. Near the basalt a thermal spring, described in another chapter, shows that the 
volcanic forces which produced the basalt, though diminishing, still possess some vitality.

The basalts overlying auriferous drifts on Kroombit Gold Field probably belong 
to the New Volcanic series. Mr. Rands * thus refers to these basalts:—

“  Small outliers of basalt overlie the Gympie Beds on the range dividing the 
Kroombit and Three Moon Creek waters. A  patch of basalt occurs about two miles 
north-west of the township [Cania], and a small outlier is seen about three-quarters o f a 
mile south of Starlight Gully. The basalt is full of small blebs of olivine.

* Annual Progress Report of the Geological Survey for 1890. Brisbane: by Authority; 1891.
2 o
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“ That the basalt is newer than the Desert Sandstone is shown by its level and 
position. The Desert Sandstone once covered the whole of this district, and it must 
have been removed by denudation before the basalt could have occupied its present 
position. A  large plateau of basalt occurs north of Cania Station, on the eastern side of 
Spring Creek.”

The Basalt Wall which lies on the top of the older basalts of the Lolworth and 
Dalrvmple area is about fifty miles in length from west to east, and forms the highest 
land between Lolworth and Fletcher’ s Creeks.

“  It runs along in an east and west direction, at a distance of from two to six 
miles north of Lolworth Creek. The basalt is highly scoriaceous. Everywhere the 
cracks produced in the rock on cooling are visible, and there are immense spheroidal
shaped masses in it, also produced by cooling. The lava must have outflowed in a 
semi-viscous condition, for the well-known ‘ ropy’ structure, formed by masses of 
semi-liquid lava rolling over and over, is verv conspicuous ; this structure is easily seen, 
even in hand specimens. The basalt consists of a groundmass of small felspar crystals, 
with specks of augite (?) and magnetite.

“  The basalt does not form a wall in the ordinary sense of the word— that is to 
say, there are no perpendicular cliffs of it, but it gradually rises in steps, getting thicker 
and thicker as it recedes from the margin. It is destitute of any vegetation, with the 
exception of some plum and bottle trees and a few other scrub trees. I was informed 
by Mr. Clarke, of Toomba, that he had discovered some miles of well-grassed open country 
in the middle of this basalt. Its average breadth is about eight miles. Its general 
appearance is that of a recent outflow of lava, and it probably represents the latest outflow 
in the district.”  *

It may be observed that many of the Newer Volcanic outbursts took place in 
the neighbourhood of areas occupied by the Older Volcanic rocks, or actually overspread 
the latter. Possibly the volcanic activity in some districts was continuous, but where 
it is possible to distinguish between an-older and a newer, the two may for the present 
be kept apart.

Lithological observations on the basalts, &c., of this period will be found in the 
notes by Mr. A. W . Clarke which accompany this work.

The late Mr. Daintree classed f  with the Pliocene certain alluvial deposits 
occurring at high levels above the Recent alluvia of the Cape River, which he thus 
described:—

“  Whilst the recent alluvial deposits seem only to reward the miner in the 
immediate vicinity of some rich quartz reef or other gold matrix, this, so far as 
yet tested, yields gold of a rounded waterworn character, independent of any 
local source of supply. It differs from the first mentioned in the rounded character 
of the contained pebbles, its interstratified white clays, and purer waterworn 
gold. Isolated patches of this drift were observed from the head of the ‘ Cape’ to 
the ‘ Lower’ diggings ; what had probably at one time been a continuous line of 
deposit having evidently been partially redistributed by the present watercourses. 
At the junction of ‘ Sandy Creek’ with the ‘ River Cape,’ a well-defined band of rounded 
pebble-drift joins what may, for convenience sake, be called the ‘ Main L ead;’ this 
branch heads from the ‘ Springs’ at ‘ Talavera’ s’ Camp, and keeps a course between the 
Cape and Sandy Creek until it gains the so-called ‘ Main Lead,’ as before mentioned. 
Hence, following the line of ‘ Gehan’s Flat,’ the ‘ W hite Hills’ and ‘ Deep Lead’ (the

# Report on the Cape River Gold Field, by William H. Rands. Brisbane: by Authority : 1891. 
f  Report on the Cape River Diggings and the latest Mineral Discoveries in -Northern Queensland. 

Brisbane: by Authority: 1868.
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gold workings of which are all in this old rounded drift), there is no difficulty in tracing 
similar material in cliff sections in a south-westerly direction, until it is no longer 
confined within moderate limits, but opens out into a large mariue or lacustrine deposit 
to the south and south-east.

“  On the accompanying map the extent of this particular Formation is shown 
by the distinguishing colour ‘ yellow *; and on reference it will be seen that down 
the ‘ Cape’ as far as the ‘ Lower’ diggings, and down the ‘ Funning Creek’ at 
far as the junction of ‘ Golden Gully,’ it may be considered as the representative 
o f old-river channels; beyond these points to the south and east it can be regarded 
in no other light than that of accumulated sediment from a vast lake or sea. 
It has been found in working that where this supposed old watercourse is narrowest, 
as at ‘ GehanV Flat, ‘ White* Hill, &c., there the gold is most concentrated; but 
when it becomes broader, and the drift deeper, as on the extension of the ‘ Deep 
Lead ’ to the south, the gold is found to be too scattered to pay for the additional cost 
o f mining.”

O f these drifts, Mr. Hands observes * :— “  Several alluvial leads of older date 
than the alluvium of the present watercourses occur, and have been worked for gold. 
They consist chiefly of a schistose drift, with a ‘ wash’ of coarse quartz pebbles at the 
bottom, and are evidently the drift of old watercourses. Some of them have given 
splendid returns of gold. The principal ‘ lead’ is one running south from the Lower 
Cape, which averaged about 3 ozs. of gold to the load for about two miles in length. 
The depth of this drift varied from three feet to one hundred feet. It got wider and 
deeper towards the south. The gold was much waterworn and rounded. Leads of very 
similar character occur on the opposite side of the Cape River, at the Lower Cape, and 
also up Sandy Creek, near Chinaman’s Gully. The Canton and Pothole Leads, at the 
Upper Cape, have also given handsome returns.”

The late Mr. D ’Oyly H. Aplin, evidently inclined to consider the “  Older Alluvial”  
of the Gympie Gold Field as the equivalent of the Victorian Pliocene, says + :— “ A  
stratified quartz pebble drift o f older date than the existing valleys, and of which the 
remains now occupy the summit of ridges skirting these valleys. It is well shown 
capping a series of ridges on the west side of the One-mile Creek, about two and a-half 
miles above its junction with the River, in a large ‘ pocket’ of the creek known as 
Macpherson’s Paddock. It forms also a conspicuous feature on the west side of the 
Six-mile Creek, near the crossing of the road, about seven miles above Gym pie; and has 
doubtless at a former period extended over a considerable area of the valley now 
occupied by the Mary and its tributaries. It consists almost entirely of rounded and 
waterworn quartz, varying in size from small gravel to boulders upwards of one foot in 
diameter, and intermixed with sand and clay. Associated with it are beds of ferruginous 
quartz conglomerate. These deposits are precisely similar in appearance, character, and 
position to those which constitute the * made hills’ of many of the Victorian goldfields, 
and which have there proved to be highly auriferous. They appear to have been 
almost entirely neglected or overlooked here, but are well worth the attention of 
prospectors, as the discovery of alluvial leads in the adjacent valleys would probably 
follow should the result of prospecting amongst these ‘ made hills’ prove successful. 
The gold, if any, would be in a smooth, waterworn state, and entirely free from 
quartz— in this respect, unlike that obtained from the shallow gullies in the vicinity of 
the reefs.”

* Annual Progress Report of the Geological Survey for 1890. Brisbane: by Authority: 1891.
f  Report on the Geological and Mining Features of the Gympie Gold Field. Brisbane: by Authority:

1868.
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Of the Gympie drifts, Mr. Rands writes as follows * :—
“ An alluvial deposit occurs in many parts of the district of an older date than 

the deposits being formed by the existing streams. It consists chiefly of a drift of large 
waterworn pebbles, varying in size from half-an-inch to eight or more inches in 
diameter, the pebbles consisting of quartz and of hardened jasperised sandstone. 
There are also layers of ferruginous grit and conglomerate.

“ This older alluvium can be seen in many places in the western side of the 
river; on some ridges on the western side of Deep Creek, about three miles from its 
mouth; near the Brisbane road on the Six-mile Creek; to the north of Gympie 
patches of it are met with here and there for the whole of the distance to Maryborough. 
Close to Maryborough, in the Tinana Division, a shaft that was sunk on a ridge passed 
through some thickness of this drift, and gold was found in one or two of the pebbles 
on their being broken.

“ There is another alluvial deposit, probably of still earlier date, which forms a 
capping to the One-Mile (Red Hill) and Surface Hills in Gympie. This deposit 
consists of yellow and red stratified sandy and aluminous silts, with, in places, masses 
of pebbles and boulders of quartzite, which are well shown in the new railway cutting 
on the north side of Red Hill. There is no evidence as to the exact age of these deposits, 
beyond that they are newer than the reefs in the Gympie Beds below, as they are not 
intersected by them. A  little waterworn gold has been found on parts of Red H ill; 
and on Surface Hill, in the Channon-street cutting, small nuggets of gold have been 
picked up. Small prospects of gold are nearly always obtained on working the soil on 
Surface Hill.”

The Upper and Older Alluvia of the Stanthorpe tin-mining district are probably 
contemporaneous with similar drifts on the New England side of the border, which 
Mr. David classes as Pliocene.

It is quite possible that the Cape, Gympie, and Severn, and many other ancient 
alluvial drifts may turn out to be Pliocene, but at present we have no direct evidence to 
enable us to distinguish them from Post-Tertiary drifts. They probably never were 
covered by basaltic lavas, as any erosive agent capable of denuding the latter would in 
all likelihood have cleared away the underlying incoherent drifts also.

In my opinion the drifts of the Severn Valley point to a period of heavy 
rainfall, accompanied probably by the occasional melting of snow. A  somewhat more 
rigorous climate than the present probably prevailed, but a careful search failed 
to reveal striated stones or anything indicative of a true glacial period.

Mr. Henry G. Stokes, who has collected near Oxley a number of beautifully 
preserved plant remains, which have been submitted to Professor Baron Von 
Ettingshausen for determination, has kindly given me the following notes “  On the 
Occurrence of Tertiary Beds in the neighbourhood of Brisbane”  :—

“ Between Sherwood and Wolston stations, on the Ipswich Railway Line, and 
extending for some distance to the south-south-east of Sherwood, a series of beds occurs, 
consisting of pale and yellow-coloured, coarse and fine grained, argillaceous and 
ferruginous sandstones, sandy shales, and clays.

“ The principal rock in this series is a pale-coloured variety of sandstone, 
consisting of an abundance of small angular and sub-angular quartz grains, and white 
mica, with clay, and a little oxide of iron and carbonate of lime as the cementing 
material. It is not a very coherent stone, and, with the exception of those portions in 
proximity to an intrusive rock, weathers rapidly on. exposure.

* Report on the Gympie Gold Field. Brisbane: by Authority : 1889.
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“  Numerous cracks and joints divide the rock into small, rough prisms; and 
especially is this the case in the neighbourhood of the basaltic rock, where the sandy 
shales have seemingly separated into rough spheroids. The beds are traversed by a 
number of small faults, striking S.E., S.S.E., and S. 10 E., the largest displacement 
noticed not exceeding eight feet.

“ As by far the greater portion of the formation is covered by alluvium, the dip 
o f the beds and strike of the faults and joints can alone be noticed in a few localities, 
and where they have been exposed by denudation the bedding planes are not sufficiently 
defined to allow of accurate measurements being taken The beds are generally 
horizontal, undulating slightly, and where they are inclined they dip at varying angles.

“ In Mr. De W inton’ s paddock, Corinda, adjoining the river bank, this series, 
which is there horizontal, is seen resting unconformably on a series of coarse, gritty 
sandstones and conglomerate, belonging to the so-called Ipswich Beds.

“ These Tertiary deposits occupy a considerable portion of the depression, 
extending from Sherwood, on the Southern and Western Railway Line, to beyond 
Runcorn Station, on the Logan Line. Outcrops of the coarse grits and conglomerates, 
apparently of a different geological age, occur in several places, rising above the level of 
the valley, forming extended ridges and hillocks.

“  Most of these beds contain monocotyledonous and dicotyledonous plant remains, 
which may be referred to some period of the Tertiary epoch. In the shales and clays, 
the venation of the leaves and stems of the plants are sharply defined, and their 
outlines well marked in the remaining beds, but few of the impressions are well 
preserved, their exterior outlines being with difficulty discernible.”

I  have gone over the section carefully, and can see no marked lithological 
distinction between the strata from which Mr. Stokes obtained his fossils and many 
other well-known beds which unquestionably form part of the Ipswich Coal Measures; 
nor can I see any evidence of an unconformability of more importance than many local 
unconformabilities which occur in the Ipswich Beds. I  should incline to regard Mr. 
Stokes’ fossils as additions to the flora of the Ipswich Formation rather than as evidence 
of the presence of Tertiary strata. The whole question can, however, remain in 
abeyance pending Baron von Ettingshausen’s determination o f the fossils.

MINES IN  CONNECTION W ITH  THE TERTIARY ROCKS.
RUSSELL R IV E R  GOLD FIELD.

This is a recently opened alluvial, field which is likely to rise into importance. 
Its centre is about six miles west of Mount Bartle Frere. The gold is found associated 
with fine-grained stream tin ore in a gravelly ft ash beneath basaltic flows, about 2,500 
feet above the sea-level. This basalt forms part of the tableland which extends from 
the heads of the Russell, Johnstone, and Mulgrave to the basin of the Barron near, 
Herberton, and is covered with dense tropical jungle and intersected by plentiful 
running streams. It  probably dates from Miocene times-, but of this no direct evidence 
has yet been observed. Wairambar Creek, on the west, and Cooppooroo Creek, on 
the east, have cut through the basalt, exposing the underlying auriferous drift and 
the “ bedrock” of slates, schists, and greywackes. Extensive preparations for sluicing 
the drifts have been made, and as the area covered by the basalt is enormous, and the 
drift has been exposed, owing to the accident of denudation, merely on the fringe of the 
deposit, almost unlimited possibilities are before the field. The average yield from 
washdirt reported in Victoria for 1883 was 1 dwt. 2332 grains; for 1884, 3 dwts.; and 
for 1885,1 dwt. 10‘59 grains. I  am certain that the Terraces of the Russell will give a
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much higher yield than this, and there is no comparison between the extent of the 
auriferous areas of Victoria and those of the Russell. The Wardens have been unable 
to form any estimate of the alluvial gold from this field.

Gold and stream tin ore are found in the beds and alluvial flats of the Lower 
Russell and the Johnstone. No reefs of any importance have yet been worked in the 
district, and it is probable that the alluvial gold has been mainly derived from the 
denudation of the drifts beneath the basalt. There is, however, a rumour of a rich 
reef having been lately discovered.

M U LGRAVE GOLD FIELD.

For remarks on alluvial workings, see Chapter X II I .

MOUNT MORGAN GOLD MINE.

This mine, which has already (up to 31st December, 1891) produced 907,697 
ounces of gold, is not only one of the richest in the world, but presents geological features 
of unusual interest. It lies about twenty-six miles south-south-west of Rockhampton.

In the immediate neighbourhood of the mountain, the country-rock consists 
mainly of bluish-grey quartzite— a fine-grained siliceous sandstone, now more or less 
porcellanised— full of minute crystals of iron pyrites and specks of magnetic iron ore; 
greywackes of the ordinary type— hard fine-grained sandstones of mingled siliceous 
and felspathic materials, now somewhat indurated; and, lastly, occasional masses of 
pyritous shale, hardened to a flinty consistency, and a few belts of serpentine. These 
sedimentary rocks have been shown, from a large collection of fossils made by the late 
Mr. James Smith, to belong to the Gympie Formation. In the immediate neighbour
hood of the Mount the sedimentary rocks appear to have been in thick beds, and they 
have suffered a considerable amount of metamorphism, so that their dip and strike are 
not easily ascertainable. The stratified rocks are, moreover, interrupted and inter
sected in every direction by dykes and other intrusive masses of hornblendic granite 
and porphyritic dolerite,* the intrusive masses occupying nearly as much space as the 
remnant of the original stratified formation itself. The country-rock within a short 
distance of the Mount is traversed by reefs of the ordinary description, such as, for 
instance, the Golden Spur Reefs, the Crow’s Nest Reef, and the Mundic Reef, all o f 
which contain a pretty fair amount of gold.

The Mount is about 1,200 feet above the sea-level, or about 500 feet above the 
level of the Dee River, which flows past its eastern foot. The “  mine ’ ’ presents the 
appearance of a series of step-like quarries at different levels. The actual summit of 
the mountain has now been bodily quarried away to a depth of thirty-five feet, the 
level of the Second Floor, f  Numbers 3 and 4 Floors are respectively thirty-five and 
seventy feet below the level of No. 2 ; and No. 5 Floor is thirty-five feet below No. 4. 
"What is called the Crown Shaft or Main Pass is sunk from the second Floor to a depth 
of 155 feet, beneath No. 5 Floor. No. 2 Tunnel is driven right across the hill from 
north to south at the level of No. 5 Floor. No. 1 Tunnel, a little more to the west of 
north and east of south, is driven across the whole o f the auriferous area one hundred 
and fifty-five feet below the level of No. 2 Tunnel, while the Freehold Tunnel is driven 
from east to west thirty-three feet above No. 1 Tunnel. The Sunbeam Tunnel is carried

* See Notes on a Collection of Rocks and Minerals from Mount Morgan, collected by Mr. C. S. 
Wilkinson, F.6.S., & c.; by T. W. Edgeworth David, B.A., and William Anderson, Geological Surveyors. 
With an introduction by C. S. Wilkinson, Geological Surveyor in Charge. Records of the Geological 
Survey of New South Wales, ii., p. 85. Sydney : by Authority : 1891. 

t  Now (June, 1892) mainly to the level of No. 4 Floor.
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from the south-west nearly to the Crown Shaft, and the Grass-tree Tunnel (about 
seventy feet below the level of the Freehold Tunnel) is driven from the south-east to 
the Crown Shaft.*

The upper portion of the mountain consists of a deposit varying from red and 
brown haematite on the oue hand to a frothy, spongy, cellular, siliceous sinter on the 
other. Fine gold is disseminated throughout the mass, but it varies considerably in 
richness. So far as the upper excavations show, the auriferous deposits are bounded to 
the south-west by a large kaolinised granitic dyke, but on No. 3 and No. 5 Floors the 
dyke intersects the auriferous deposits, some portion of the latter being found on its 
south-west side.f A t the eastern end of the auriferous deposit, on the other hand, there 
are immense quantities of kaolinised rock, “  rich in gold— i.e., from ^-oz. to 22 ozs. to 
the ton.”  (Manager’s Report, 1st June, 1891.) No. 1 Tunnel discloses immense 
quantities of highly pyritous quartzite country-rock. Indeed, there is more pyrites than 
quartzite.

Possessing (as will be seen from any plan of the workings) none of the 
characteristics of a “  reef,”  as the term is generally understood, it becomes necessary 
to seek for another explanation of the origin of the auriferous deposit. I am of opinion 
that the gold must have been precipitated in the ferruginous and siliceous sinter 
deposited by a thermal spring, which, charged with chlorine, dissolved the gold from the 
pyrites of such reefs as the “  Mundic Reef,”  and from the pyrites with which the 
couutry-rock beneath and around the summit of the Mount is abundantly charged. 
Even if the gold was present in the pyrites of the country-rock in a very infinitesimal 
proportion, it might be collected by a thermal spring from such pyrites over a wide 
area.

The occasionally angular condition of the sinter, and the tumbled condition of 
the ironstone masses (as evidenced by the deflection of stalactites from the vertical) 
would appear to indicate that explosive discharges o f gases or steam occurred at 
intervals with sufficient violence to disturb the deposits accumulated by the thermal 
spring.

Mr. A. W . Clarke, of Charters Towers, late Government Mineralogical Lecturer, 
has favoured me with the following Note on some specimens from Mount M organ:—

“  A  very large proportion of the substance is soluble in strong potash solution, 
the residue being nearly pure crystalline silica. This is what ought to be expected o f a 
siliceous sinter, as, of course, the silica would be hydrated and colloidal, and the presence 
of some quartz (or crystalline silica) in it is quite conceivable.”

Mr. Walter H. W eed, of the United States Geological Survey, who has made a 
special study o f the wonders of the Yellowstone National Park, writes me $ as follows:—  
“  The specimen o f sinter which you enclosed is too small for satisfactory examination. 
I t  bears a striking resemblauce to certain rhyolitic pumices from the Yellowstone, but 
lacks porphyritic crystals, while your observations regarding its occurrence render such 
an origin impossible, while another proof is easy in complete analysis. The sinter is 
not quite like anything in our collection from the Yellowstone, Iceland, or New Zealand 
districts. It appears, however, to be a good sinter, and its vesicular or frothy nature 
indicates that it was formed at the surface. As to Mr. Cameron’ s remarks (quoted on 
p. 6 o f your Report of 1889), his objection to the thermal spring theory, based on the

* An account of later workings and developments will be found in the Writer’s “  Third Report on the 
Mount Morgan Gold Deposits.” Brisbane: by Authority : 1892.

+ This is also the case in the “ Freehold Stopes,* a few feet above the level of the Grass-tree Tunnel. 
See “ Third Report.”

X In a letter dated 27th November 1889.
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absence of calcareous tufa, is quite erroneous. H ot waters issuing from volcanic rocks 
usually deposit siliceous sinter, and that alone, the lime being carried off in solution by 
the waters, and usually present in very minute quantity. Calcareous deposits under 
such circumstances are rare exceptions,* and not the rule. The facts described in your 
Report seein to offer conclusive evidence in favour of your theory.”

As has already been mentioned, numerous dykes of diabasic doleritef intersect the 
country-rock. Not one, however, is met with in the auriferous deposit. Had the latter 
been merely the siliceous skeleton remaining after the removal of the pyrites from the 
pyritous quartzite, the dolerite dykes would still be present to attest the original identity 
of the two masses. But there is at least one clear instance of a dolerite dyke intersecting 
the quartzite country-rock (in No. 1 Tunnel, one hundred and twenty feet north of the 
shaft sunk from No. 5 Floor) and not intersecting the overlying sinter (in the south 
branch of the Freehold Tunnel, only thirty-five feet higher) ; showing that the sinter 
and ironstone were deposited on, and were not altered portions o f  the pyritous quartzite 
country-rock. It is hardly credible that the highly auriferous siliceous and ferruginous 
material now being worked represents merely a weathered condition o f the pyrites with 
which the quartzite country-rock is so highly charged, and which is so poor in gold. 
Again, the fact that the sinter is mainly a hydrous silica is an argument against its being 
the skeleton produced by the solution of masses of pyrites from an anhydrous quartzite.

For some distance around the Mount, the country-rock is frequently impregnated 
with aluminous, siliceous, and ferruginous material. Some portions of this rock were 
so far gone that on my first visit to Mount Morgan (1881) I imagined them to represent 
deposits from the overflow of the thermal spring, an idea which I have since abandoned, 
although it is likely enough that the influence of the thermal spring may have assisted in 
the decomposition of the adjacent rocks for some distance, and some of the easily soluble 
mineral matter may have percolated into the superficial portions of the adjacent rocks.

The gold of Mount Mdrgan is probably the purest that has ever been mined. 
Dr. A. Leibius, of the Sydney Mint, says it assays as high asj99'7 per cent. The gold 
is extracted by a process of chlorination, but its recovery from the recently discovered 
“  kaolin ores ” J has proved to be a much slower process than its extraction from the 
siliceous and ferruginous.

M y reasons for classing the Mount Morgan Gold Mine as Tertiary are the 
follow ing:—

“  That the deposit left by the thermal spring is newer than the altered stratified 
rocks through which it has burst is obvious ; and that it is even newer than the much 
later date when the dolerite dykes filled up fissures in the stratified rocks, is proved by 
the fact that the dykes are clearly seen in some instances to be covered over by the 
siliceous, aluminous, and ferruginous deposits of the spring.

“  But yet another circumstance helps us in our endeavour to ascertain the age 
of the outburst of the Mount Morgan hot spring. About a mile to the west o f the 
* mountain 1 is a mass— apparently about one hundred and fifty feet in thickness— of 
horizontal bedded sandstone, undoubtedly the ‘ Desert Sandstone.’ It rests, apparently, 
at this point, on a mass o f diabase, but in other places it may be seen lying on the 
upturned edges of quartzite and greywacke strata, similar in character to those of the 
‘ country ’ around Mount Morgan. The base of this Formation is a fine volcanic dust. 
The upper beds are coarsely gritty, and for the most part siliceous, varying from white.

* The Einasleigh Thermal Spring is one of the exceptions. See Chapter xxxvi.
t  See Notes by Messrs. Edgeworth David and Anderson above quoted.
$ The kaolin of these ores, I understand, rarely exceeds thirty per cent, of the whole, the remainder 

being siliceous sinter.
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to brown and red, and containing occasional pebbles of quartz and quartzite. The base 
o f the Desert Sandstone I  should judge to be about a hundred feet lower than the 
summit of Mount Morgan.

“  Standing on the sandstone cliffs, so as to look to the east, past the south side 
o f Mount Morgan, the observer can descry, across the valley of the Dee, the familiar 
contour o f horizontal-bedded sandstone cliffs stretching North and South. As nearly 
as can be judged by the eye, they are on the same level as the cliffs on the opposite side 
o f the valley, and there can be no doubt that the valley has been carved out of a once- 
continuous cake of horizontal sandstone. The question arises, ‘ Was Mount Morgan 
an island in the sea or lake in which the sandstones were laid down ? ’ In that case the 
hot spring was older than the Desert Sandstone.

“  The answer is easily made. Had there been shores to this sea or lake where 
Mount Morgan now stands, the sandstone in the neighbourhood would have been full o f 
pebbles of sinter and ironstone derived from the waste of such easily degraded rocks. 
But I  saw none such, and I  believe they do not occur. The hot spring, then, was newer, 
and not older, than the Desert Sandstone.” *

In many localities in the North, as may be seen in previous portions of this 
Chapter, the valleys carved out of the Desert Sandstone became the theatres of volcanic 
activity, represented by flows of basaltic lavas and “  foci ” filled with ash or basalt 
and in some instances by crater-shaped hills. Another form of volcanic activity was 
developed at the same period near the head of the Dee Valley. After the Desert, 
Sandstone had been uplifted, and the carving-out of the present valleys had been carried 
on for long ages— in fact, till the valleys had nearly acquired their present contours—- 
basaltic lava flowed down the valleys over the upturned slates of the M aclvor and over 
the auriferous drifts of the Mulgrave, and a thermal spring of enormous proportions 
burst out, or perhaps even a geyser spouted fitfully in the valley of the Dee, carrying 
with it not only water, but in all probability chloride of gold.

The literature of Mount Morgan is already voluminous. The reader may 
consult —

(1.) L e i b i u s , A.— Notes on Gold. Journ. R. Soc. AT. S. Wales fo r  1884 
[1885], xviii., p. 37.

(2.) Gregory, A. C.— Observations on the Occurrence of Gold at Mount 
Morgan. Proc. B. Soc. Queensland, 1884.

(3.) Jack, B. L.— Beport on the Mount Morgan Gold Deposits. Brisbane: 
by Authority: 1884.

(4.) Id.— Second Beport on the same. Brisbane: by Authority: 1889.
(5.) M acdonald Cameron, J.— Beport on Mount Morgan, to the Directors, 

dated 26th March, 1887, reprinted in Rockhampton Bulletin.
(6.) B ickard, T. A. (o f  California').— Mount Morgan Mine. Articles in 

Melbourne Evening Standard for 13th and 14th March, 1890.
(7.) Sykes, W illiam H .— A  Practical Treatise on Mount Morgan. Mount 

Morgan Chronicle Office, 1888.
(8.) W ilkinson, C. S . ; D avid, T. W . Edgeworth ; and Anderson, W il

liam .— Notes on a Collection, o f Bocks and Minerals from Mount 
Morgan, already quoted. ( See page 598.)

(9.) Mine Sections and W orking Plans issued by the Directors, July, 1890.
(10.) Jack, B. L.— Third Beport on the Mount Morgan Gold Deposits. 

Brisbane: by Authority: 1892.

* Beport (First) by R.L. J. on the Mount Morgan Gold Deposits. Brisbane: by Authority: 1884.
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MOONDILLA GOLD FIELD.
Although widely different in its physical aspects, this GToldfield belongs, I  am 

fully persuaded, to the same category as Mount Morgan, representing another phase of 
the activity of thermal waters, probably manifested at or about the same period of time.

The “ Goldfield”  occurs on the dividing line between Gumbardo and Milo Huns, 
in the middle of nearly dead-flat mulga-covered pastoral land. What may be called the 
“  bed-rock” of the district is the “  Bolling Downs” or Lower Cretaceous” strata, which 
have already been described. This is covered by the material about to be described, 
and which can be identified as derived from the debris of the Upper Cretaceous or 
Desert Sandstone, of which denuded fragments occur in the neighbourhood.

The groundwork of the field consists of what is known as “  cement,”  a some
what consolidated “  wash ”  of materials for the most part siliceous, but to some 
extent felspathic. This cement, on being broken up and washed, is found to contain a 
considerable quantity of hydrous silica, which is not in rounded waterworn grains, but 
in concretions or nodules. Sometimes the Bilica, when present in large quantities, forms 
lenticular concretionary masses, and even what may be called beds, strata or seams 
interstratified with the cement. When these beds attain any thickness they present 
almost every variety of the chalcedony group of hydrous silica, varying in colour from 
smoky to yellow, pearly, milk-white, and water-clear, and, while breaking with great 
facility (with a conchoidal fracture) into “  knives ”  or “  flint-flakes,”  can be seen on 
every surface and in every thin section to have a nucleated structure throughout.

The above characteristics, and above all its low specific gravity, would enable any 
miner to distinguish this from the auriferous stone of any hitherto known goldfield. 
The low specific gravity is, of course, due to the fact that water enters into its 
composition, so much of it as is water being only two-fifths of the weight of an equal 
bulk of common anhydrous quartz.

I f  it be permissible mentally to reconstruct the conditions under which the 
Goldfield was created, we may imagine, in the first place, a land surface on which the 
Upper Cretaceous (Desert Sandstone) lay on the Lower Cretaceous (or “ Bolling 
Downs ” ) strata. In course of time the Desert Sandstone was denuded till mere 
fragmentary tablelands of it remained in situ, the debris of the portion removed being 
spread over the surrounding low country. From abundant evidence furnished by other 
parts of Australia, it is known that at a period (Newer Tertiary ?) when the denudation 
of the Desert Sandstone had gone on for some time, immense outbursts of volcanic 
activity took place, giving rise in some cases to flows of basaltic lava, and in others to 
fountains of warm water. W e may presume that the latter was the case at Moondilla, 
and that the water was highly charged with dissolved silica, of which it carried quantities 
into the then loose and incoherent masses of debris formed of the waste of the Desert 
Sandstone. The silica, at first in a gelatinous condition, would eventually be segregated 
into concretions surrounding nuclei or filling up spaces or openings in the bedding- 
planes, and on consolidating and crystallising would have no difficulty in elbowing 
portions of the cement matrix out of the way and assuming the gnarled and twisted 
forms presented by the majority of the concretions and seams. In all probability the 
thicker beds of silica represent pools of silica-charged water, which were ultimately 
covered up by further accessions from the debris of the Desert Sandstone. W ith the 
silica a limited amount of gold appears to have come up in solution, and to have been 
deposited with it, possibly precipitated by the agency of sulphate of iron. The portions 
of the silica richest in gold are those which are seamed with iron oxide.

The silica occurring in the cement has evidently had a similar origin to that which 
forms comparatively thick beds. I t  is not waterworn, and has not been carried by
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running water, but is concretionary— tlie‘ result of the segregation, around nuclei, o f a 
certain amount of the same material, once more widely disseminated throughout the 
surrounding mass. There is no reason to suppose that the gold, any more than the 
silica, was carried from a distance, or emanated from any reef which may be discovered 
by trenching or sinking.

The following, from a trench in “  No. 1 East ”  Claim, may be taken as a typical 
section:— 1, Red soil, 1 fo o t ; 2, Silica, 1 fo o t ; 3, Cement, with bands of silica, 3 
inches; 4, Cement, with horizontal lines of cavities, a yellowish stain, and small 
concretions of silica, 1 foot 8 inches ; 5, Silica, 0 to 3 inches; 6, Same as No. 4, 
10 inches ; 7, Cement, with bands of silica, sometimes coming together into a thick bed, 
1 foot 3 inches.

The silica beds sometimes attain a thickness of three feet, and in some cases thin 
out rapidly, so that it would be impossible to say, without continuous working, whether 
beds seen in shafts a few yards distant are identical or not. On the “ Range”  (an 
almost imperceptible rise, perhaps six feet above the general level of the flat), the first 
silica bed is generally met with within three feet of the surface ; but some shafts have not 
met any thick bed. The deepest shaft, when I visited the place in company with Major 
Moore, the Warden for the District, in September, 1891, was fifteen feet.

Before I  left Brisbane for Moondilla, I  was permitted to see a parcel of 
specimens, apparently rich in gold. The stone was unquestionably of the same unusual 
character as that which I  subsequently saw stacked in large quantities on the Field 
itself, although in the latter I  could detect no visible gold. After much careful 
pounding and washing, a very few “ colours ”  were, however, obtained. It is now said 
that the specimens exhibited in Brisbane had fine gold ingeniously plastered on them. I 
retained only one of the Brisbane specimens, showing a minute speck of gold, and the latter, 
after the lapse of ten months, has disappeared. I  have been unable to obtain a sight of 
the other specimens. There can be little doubt that the short-lived “  Moondilla rush ”  
was the result of a rascally case of “  salting.”  The visit of inspection had the effect of 
preventing further mischief, as the Warden agreed with me that the “ prospects”  did 
not warrant the proclamation of a Goldfield.

The Moondilla country is, in ordinary seasons, a very dry one, but, the geological 
conditions being favourable to the discovery of artesian water, infinite possibilities of 
profitable working are open should payable gold be found. Even as it is, I consider 
that the discovery of gold although in minute quantities must attract attention to the 
presence of the precious metal under conditions which are certainly new, and which 
may yet prove to be of importance, as a similar formation to that of Moondilla is 
reported to cover extensive areas in the West.

J.



PO ST-TERTIARY AN D RECENT. TH E R M A L AN D  OTHER SPRINGS.
STANNIFEROUS DRIFTS, VIZ.: STANTHORPE, MOUNT SPURGEON, AND PASCOE TIN

FIELDS.
Sir Thomas Mitchell, in January, 1842, sent to England some specimens of 

Diprotodon “ from the Condamine River, in Lat. 28° S., Long. 150° E.”  It  is 
evident that the Latitude and Longitude are wrong, and Mr. George E. Bennett 
concludes * that the part of the river’s course referi*ed to must be between Leyburn 
and Yandilla.

Leichhardt is quoted by Mr. Bennett f  as having written, apropos of some fossils 
sent home by him on 10th July, 1844, from the Darling D owns:— “ The plains are filled 
by an alluvium of considerable depth, as wells, dug fifty to sixty feet deep, have been 
sunk within it. The plains and creeks in which fossils have been found are— Mr. 
Hodgson’s Creek, Campbell’ s Creek, Mr. Isaacs’ Creek [Gowrie Creek], and Oakey 
Creek. They pass all into and through immense plains on the west side of the 
Condamine, into which they fall. The bones are either found in the bed of the creek, 
particularly in the mud of dried-up water'holes, or in the banks of the creek, in a red 
loamy breccia, or in a bed of pebbles, containing many trachyte pebbles from the Coast 
Range, from the west side of which these creeks descend.”

In his “  Journal,”  Leichhardt wrote J in the end of September, 1844:—
“ W e passed the stations of Messrs. Hughes and Isaacs, and of Mr. Coxen, and 

arrived on the 30th September at Jimba [Jimbour ?], where we were to bid farewell to 
civilisation.

“  These stations are established on creeks which come down from the western 
slopes of the Coast Range . and meander through plains of more or less extent
to join the Condamine River. . . . These plains have become remarkable as the
depositaries of remains of extinct species of animals. . . .

“  Mr. Isaacs’ Station is particularly rich in these fossil remains ; and they have like
wise been found in the beds and banks of Mr. Hodgson’ s and of Mr. Campbell’ s Creeks, 
and also of Oakey Creek. At Isaacs’ Creek [Gowrie Creek] they occur together with 
Recent freshwater shells of species still living in the neighbouring ponds, and with marly 
and calcareous concretions, which induces me to suppose that these plains were covered 
with large sheets of water, fed probably by calcareous springs connected with the 
basaltic range, and that huge animals, fond of water, were living either on the rich 
herbage surrounding these ponds or lakes or browsing upon the leaves and branches of 
trees forming thick brushes on the slopes of the neighbouring hills.”

Mr. George P. Bennett (son of Dr. George Bennett, of Sydney, and an enthusiastic 
naturalist and collector of Darling Downs fossils), in the Paper above referred to, gives 
the following notes:—

“  The bank of Gowrie Creek, from the Gowrie Junction Railway Station until it 
goes into Westbrook Creek, is more or less rich in fossils. The portion from the

* Notes on Rambles in Search of Fossil Remains on the Darling Downs. [1876.] Queensland 
Philosophical Society's Annual Report for 1877.

f  Loc. cit.
% Journal of an Overland Expedition in Australia, p. 1. London, 1847.

CHAPTER X X X V I ,
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junction to the Railway Bridge, Dalby Line, has only had a few stray bones found in it, 
as the black soil there is very deep, and, in my opinion, the strata containing the fossils 
are only just now becoming exposed; but from thence to the boundary of Gowrie is 
very rich.

“  To return to the consideration of the localities in which fossil remains are to be 
found, I think I  can put the boundaries pretty well from Gowrie to Spring Creek, 
Clifton (none are recorded as being found in Dalrymple Creek, on the Warwick side of 
Spring Creek) ; thence to the Condamine River, and along its eastern bank as far as 
Chinchilla (where I  have seen specimens embedded in the rock). These boundaries 
include Eton Yale, Clifton, Pilton, Gowrie, Yandilla, Cecil Plains, St. Ruth, Jimbour, 
and Warra Warra, Jimbour Station being the northern boundary.”

Mr. Samuel Stutchbury refers* to “ the cementation of drifted matter [on 
the Darling Downs] such as pebble, shingle, frequently containing fragments of the 
bones of extinct animals, many of them being much abraded by rolling, whilst others, 
together with the exuvia of fresh-water mollusks of existing species (the Unios only 
differing from their having attained a larger size and thickness), are found drifted 
together with little or no injury, and cemented by calc-sinter, calcareous tufa, 
and travertin.”  He adds: “ Bones have been found at all the various depths at 
which the alluvial soil of the plains has been penetrated, even from wells at a 
depth of sixty or more feet, as was the case in sinking a well at Nombi, on the 
Liverpool Plains; therefore, the race of animals now extinct must have existed 
throughout the period of time necessary for the accumulation of the vast amount of 
alluvial drift; or the drift must have undergone many mutations, by being swept away 
and being redeposited.”

In a later Report f  Mr. Stutchbury mentions the following localities from which 
bones of extinct animals have been obtained :— ‘King’s Creek, Emu Creek, Hodgson 
Creek, Clifton, Gowrie Creek, Myall Creek, Bowra Creek, and Dalby. Erom this 
Report the following stratigraphical notes are taken:—

“ King’s Creek presents a succession of waterholes, circular, oval, and linear,and 
exhibits on the banks, by successive layers of shells, distinct periods of deposition ; this 
is particularly apparent near Clifton, the bed of the creek being composed of a peculiar 
conglomerate made up of debris containing shells, bones, &c., and cemented with lim e; 
fossil trunks of coniferous trees upon the same level were observed in situ as if cleanly 
sawn; above this the deposits of different periods may be clearly traced.”

“  Crossing Gowrie Creek, I  proceeded to the junction of Oakey and Pitt’s Creek 
with Westbrook C reek; the banks in many instances exposed a reddish marble 
containing calcareous tufa and fragments of bone.

“  I  was shown at Dalby the jaw of a wombat (JPhascolomys Mitchelli) and other 
larger bones, obtained at a depth of sixty feet from the surface while sinking a well. 
The fact of bones being found at such depths, while in other places they are near the 
surface, would, at first sight, appear to be evidence of their having existed throughout 
the period of time necessary for the deposit of sixty or more feet of alluvial matter. 
This, I  presume, is not the case, but that their being found at such depth results in 
[from] the watersheds [water-channels] having altered their courses, and carrying the 
bones with the other drift, and filling up and levelling some large waterhole; the bones, 
from their size and lightness, being the first deposited.”

* Eleventh Tri-monthly Report upon the Geological and Mineralogical Structure of New South Wales. 
Sydney : Legislative Council P a p ers: 1853.

t  Twelfth Tri-monthly Report, &c. Sydney : Legislative Council P a p ers: 1854.
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In 1869 the late Rev. W . B. Clarke reported * the discovery of a femur of a 
Struthious Bird, subsequently named by Owen Dromornis australis, at the depth o f 
188 feet in drift resting on granite, from a well in that part of Peak Downs which 
lies between Lord’s Table Mountain and the head of Theresa Creek, near the track 
from Clermont to Broad Sound. The bone was found in a deposit of drift pebbles and 
boulders one hundred and fifty feet thick, overlaid by thirty feet of black trappean 
alluvial soil.

In the same communication, Mr. Clarke says, “ In some of the creeks running more 
to the south-eastward from the Peak Downs, and, like Theresa Creek, belonging to the 
McKenzie River system {e.g., Crinum Creek), occur bones of Trionyx and Crocodile

The late Mr. R. Daintree, in his Paper on the Geology of Queensland,t says :—
“  From the Gulf of Carpentaria, in the north, to Darling Downs, in the south, 

the fossil remains o f extinct mammalia have been found in breccias and indurated 
muds, which are representatives of the beds of old watercourses, through which the 
present creeks cut their channels. A t Maryvale Creek, in Latitude 19° 30' South, good 
sections of these old brecciated alluvia occur. The fossils from this section, as determined 
by Professor Owen, are:— Diprotodon australis, Macropus Titan, Thylacoleo, Phascolomys, 
Uototherium, Crocodile teeth, &c.J

“ Imbedded in the same matrix occur several genera o f mollusca of species 
undistinguishable from those inhabiting the Maryvale Creek. M y friend and late 
colleague, Mr. Robert Etheridge, jun., has compared these with the Recent forms, and 
finds them to consist o f—

“ Gasteropoda.— Melania pagoda, M. area, M. subimbricata, M. mcesta, M. sp., 
Limncea rimosa, Physa truncata, P . sp.§

“ L amelltbranchiata.— Corbicula australis; Unio, sp.
“  The fact of these older alluvia forming both the bed and banks of the present 

watercourse . . . .  goes to jsrove that Diprotodon and its allies inhabited the 
Queensland valleys when they presented little difference in physical aspect or elevation 
from that of the present time. The Crocodile ( Crocodilus australis), however, had then 
a greater range inland than it has now.

“  A study of these Diprotodon-breccias leads to the conclusion that the remains 
were chiefly entombed in what were the most permanent ‘ waterholes ’ in seasons of 
excessive drought, and that the animals came there in a weak and exhausted state to 
drink and die, just as bullocks do under similar conditions at the present time.

“ No human bones, flint-flakes, or any kind of native weapon have yet been dis
covered with the extinct mammalia of Queensland.”

In his Report “  On the Geological Features of the South-eastern District of 
Queensland,”  || Mr. A. C. Gregory gives the following description of the “ Older Alluvial 
or Fossil D r ift” :—

“ The deposit is restricted to the valleys descending westerly from the main range 
dividing the waters flowing to the east coast from those which flow westerly to the 
Darling and Murray Rivers. Its limits are not well defined ; but it formB the banks of 
the present watercourses, near the summit of the range, and extends down them to the * * * §

* Geological Magazine (1869), iv., p. 383.
t Quart. Journ. Geol. Soc. 1872, xxviii., p. 274.
t  List corrected by my Colleague (see Post-Tertiary Organic Remains) as follows:—Crocodilus 

porosus; Diprotodon australis, Owen; Macropus Titan, Owen.
§ List corrected by my Colleague (Ibid.) as follows :—Corbicula nepeanensis, Lesson, Melania onca9 

Adams and Angas, M. balonensis, Conrad, M. denisoniensis, Brot., Limncea vinosa9 Adams and Angas, 
Physa truncata9 H. Adams.

|| Brisbane : by Authority ; 1879.
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level plains near the banks of the Condamine River, where it appears to attain a depth 
o f more than a hundred feet, as fragments of bones have been obtained at that depth 
in sinking wells.

“  It may, however, be observed that, though the fossil drift is only found on the 
western waters in Southern Queensland, there are rich deposits in bone drift on eastern 
waters of Peak Downs in the central district.

“ This alluvium is remarkably rich in fragments of bones of extinct animals, 
including Diprotodon australis, Macropus Titan, Thylacoleo, Dhascolomys, Notothe- 
rium, &c.

“  The bones are associated with fragments of shells of TJnio and other fresh-water 
mollusca similar to those now found in the present watercourses, but more massive in 
structure, basaltic pebbles, sand and mud, the stratification of which indicates inter
mittent currents flowing down the present valleys, such as now result from the annual 
rainfall, but of much greater volume.

“  Although the greater part of the bones are broken into fragments, and show 
evidence of being drifted and waterworn, there are some which prove that many animals 
cannot have been deposited before decomposition in the localities where their remains 
are now found grouped together.

“  The general condition under which the bones are found indicates that what are 
now broad valleys and plains were originally extensive marshes with watercourses 
flowing westward into lakes, and that the gradual filling up of the lake-beds with drift, 
and the deepening of the channel of the Condamine River which drains the country, 
conjoined probably with a gradual decrease in the annual rainfall, have combined to 
change a swampy country covered with coarse, weedy vegetation into open downs and 
plains producing short grasses totally inadequate for the support of animals with the 
heavy frames and peculiar teeth which characterised the majority o f the ancient 
occupants of the district.

“  There is no trace, either in the Darling Downs or any other part of Queensland, 
o f any violent convulsion of nature which would be adequate to cause the total 
destruction o f the Diprotodon and co-occupants of the country, and it seems most 
probable that their extinction resulted from a gradual change o f climate and more 
effectual drainage through the deepening of the channels of the watercourses— aided, 
perhaps, by some slight changes of level. Few satisfactory traces have been found of 
the vegetation o f this period, though some fragments of what appear to have been 
woody seed-vessels are met with in the bone drift, but their condition is not sufficiently 
perfect to admit of any definite conclusions. The general character of the vegetation 
may, however, be surmised from the form of the animals, the structure of their teeth, 
and the mode in which they are worn by feeding on it. These data suggest coarse reeds 
and aquatic plants, such as would be too succulent and liable to rapid decay for their 
preservation as fossils, while the absence o f wood and ferns, which are so abundant in 
the older coal strata beneath, indicates that there was little or no forest.

M One remarkable feature o f the older alluvium is that the fossil bones are only 
found in the detritus of the basaltic rocks. Alluvium of the same age, derived from the 
Carbonaceous and Devonian Series, have not as yet been found to contain remains o f the 
extinct animals. This may have resulted from the superior fertility of the basaltic 
lands, which would be capable of producing abundance of food, while the comparatively 
sterile soil derived from the older formations would not furnish suitable vegetation for 
the sustenance of the massive quadrupeds of that era.”

The occurrence of Diprotodon in the auriferous drift of Gogango Creek, near 
Rockhampton, is noted by Mr. Daintree in his “  General Report on the Northern
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District.”  * This specimen was said to be in the possession of Mr. John Jardine, G-old 
Commissioner (now deceased). Gogango, according to the Railway Survey, is only 
three hundred and fifteen feet above sea-level.

A  portion of a lower jaw of a Diprotodon, pronounced by Dr. E. P. Ramsay, 
Curator of the Australian Museum, Sydney, to be probably the young of D. 
australis, or perhaps a new species, was found by Mr. T. Buckland on the bank of 
the Burdekin, opposite Gilgunyah Station. A  cast is in the G-eological Survey 
Museum.

Taking the Mary vale, Burdekin, Peak Downs, and Darling Downs localities, from 
which remains of the extinct mammalia have been obtained, it will be seen that all these 
places are at considerable elevations, none of them being less than 900 feet above 
the sea-level. Caiwaroo, where Mr. Cotter’s fossils have been obtained, must be about 
400 feet above the sea. The doubtful instance of Gogango Creek would, however, 
bring the fossils down to 315 feet. The only instance of which I  am aware of remains 
of the extinct mammalia having been obtained near the sea-level is that of the Eight- 
mile Plains, near Brisbane.

There is abundant evidence f  to show that in the southern Colonies the extinct 
mammalia existed in Pliocene times. On the other hand, in Queensland there is no 
evidence that they went back to the Tertiary Epoch, although it is quite possible that 
they did. Such direct evidence as we have, consisting of the association of the mammalia 
with fresh-water and land shells of species still living, would lead to the conclusion that 
the former were, in the Queensland area, confined to the Post-Tertiary deposits. Still, 
considering how imperfect is our knowledge of the Tertiary in Queensland, we may 
well be prepared for the production of fresh evidence on this point.

The introduction of the peculiar Mammalian and Avian Tertiary and Post-Tertiary 
Eauna into Australia is one of the most puzzling problems offered by geological history. 
Mr. Alfred Russell Wallace says :•—

“  Marsupials are almost certainly a recent introduction into South and North 
America from Asia. They existed in Europe in Eocene and Miocene times, and 
presumably over a considerable part of the Old W orld ; but no trace of them appears in 
North or South America before the Post-Pliocene period.” J

It must not be understood that the first appearance of marsupials in Europe was 
in Eocene times, as they are known as far back as Triassic. The migration of marsupials 
from Europe and Asia to America may have been accompanied or preceded by a migration 
from Asia to Australia by way of a land connection formerly existing. At any rate, 
marsupials make their first appearance in Australia iu Pliocene times, and in great force. 
There is no palaeontological warrant for the supposition that they originated in Australia. 
The migration of marsupials does not appear to have extended to New Zealand, although 
a land connection seems to have existed in Cretaceous times, but not later.§ The 
wingless birds of New Zealand and Australia, both fossil and recent, present evidences o f 
former connection ; but as their avian ancestors may have possessed the power of flight 
and even of swimming,|| their distribution may have been more rapid than that of the 
mammalia, and may have extended to New Zealand before the land connection was cut * * * §

* Page 4. Brisbane : by Authority: 1870.
t Notes on the Geology of New South Walea, by C. S. Wilkinson, p. 57. Sydney : by Authority *.

1882.
X Geographical Distribution of Animals, i., p. 155. London, 1876.
§ Professor Hutton. “  On the Origin of the Fauna and Flora of New Zealand.” Presidential Address 

to the Philosophical Institute o f Canterbury, 1st November, 1883, Pt. i., p. 17.
|| See A. R. Wallace, p. 451. Island Life. London, 1880.
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off. The generic and specific distinctions between the marsupials and the wingless birds of 
•the Old and New Worlds and of Australia and New Zealand may have arisen daring 
the progress of migration, and may have been further developed by the insulation which 
Australia and New Zealand subsequently attained.

The extinction of tho same fauna, which had a, geologically speaking, brief 
existence in Australia, has been accounted for by Professor Owen and Professor Tate 
by the intervention of M an; and by the late Mr. C. S. Wilkinson by the supervention of 
the present arid climate on a period of heavy rainfall, which there is evidence to show 
occurred, after Pliocene times.* Mr. Wilkinson argued that heavy rainfall and con
sequent luxuriance of vegetation were necessary for the support of the numerous and 
in some cases gigantic animals of which we have now only the fossil bones. Darwin 
has, however, shown + in the most striking manner that the regions which in the present 
day support the largest and most numerous quadrupeds are by no means those which 
are most remarkable for luxuriance of vegetation ; nor, conversely, are the regions now 
most characterised by luxuriance of vegetation the favourite haunts of large animals. 
As for the intervention of Man, it will be seen in a succeeding page that the evidence 
in favour of his existence in Australia coeval with the extinct Post-Tertiary Fauna is at 
least doubtful.

I  do not mean to advance a thesis which I  am prepared to defend against 
all comers, when I  suggest that the extinction o f the Post-Tertiary Mammalia, &c., may 
have had something to do with the subsidence afterwards referred to,J but simply draw 
attention to a factor which appears to have been overlooked. It is not unreasonable 
to suppose that changes o f climate followed, on the subsidence of the land, sufficiently 
great to have a disastrous effect on the now extinct fauna. It is also possible that 
when the shores of the Great Australian Bight were ground down by ice, the climate 
may have been too rigorous for their existence even on the Darling Downs and the 
tropical portions of Queensland.

CAVES.

None o f the Caves which penetrate the limestones of Queensland have yet been 
systematically explored. They may yet prove as interesting for their imbedded organic 
remains as the Wellington Cave itself. Some of these caves may be here described :—

The limestones of the Chillagoe District (Gympie Beds ?) are remarkable for the 
number and size of the caverns which have been excavated. I was informed by Mr.
H. G. Livesey, of Irvinebank, who has made numerous admirable photographs of the 
scenery of this remarkable region, that at least thirty eaves are already known. I  
visited, under the guidance of Mr. W . Atherton, of Chillagoe Station, the cave known 
as “  The Temple,”  which occurs in one of the limestone ranges on the left bank of 
Chillagoe Creek, about two miles from the Station. Entering by a lofty opening on the 
western side o f the range, we walked erect for perhaps sixty yards, and then found 
ourselves in a magnificent theatre, about one hundred feet in diameter and some eighty 
feet high. The cupola-like interior was lighted from the top by a hole which had an 
area of perhaps two hundred square feet. The roof was festooned with stalactites, while 
the floor was covered in places with stalagmite. Occasionally these met, forming 
long and graceful columns. But the stalactites and stalagmites were rarer than is

* Anniversary Address to the Royal Society of New South Wales, 2nd May, 1888. 
f  Journal, Voyage of H.M.S. “ Beagle” Round the World ; Chap. v. 
t  See remarks on the depths of the drifts in the neighbourhood of Townsville.
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usually the case in limestone caves, this circumstance probably pointing to the dryness 
o f the climate. The greater part of the floor was deeply covered with drab-colouredfr 
“  cave-earth,”  representing probably the insoluble argillaceous impurities of the 
limestone. Shells of H elix , in all stages of incrustation by lime, were plentifully 
scattered over the floor in some places— probably the sites of pools in wet weather. 
On one side of the “ theatre”  a dark recess opened out, its lower half blocked by a nearly 
flat limestone boulder, in front of which a row of stalactites depended from the roof 
like a partially uplifted curtain. Perhaps the most picturesque aspect of the cave was 
that seen from behind the stage, looking past this screen into the proscenium. A  
narrow passage behind the stage led to other caves, some at lower and some at higher 
levels. One of these must have been at least two hundred feet in length, and 
fifty feet in width, with a gothic roof eighty feet high. There were many nooks 
where the stalactites were little thicker than pencils, and arranged in groups o f 
exquisite beauty. Very few of them had, at the date of our visit, the drop of water 
which one expects to find in such a position. From a few, drops of water fell at 
very long intervals. The floors of the caves appeared to be about on a level with the 
surrounding country, and, according to Mr. Livesey, this is usually the case with the 
caves of the district.*

The Middle Devonian Limestone of the Broken River, a tributary of the Clarke, 
contains numerous caves, from the detritus on the floors of which gold is said to hare 
been obtained.

The limestone beds of the same-age near the Fanning Station also contain 
beautiful if not large caverns, adorned with stalactites.

The caves in the limestones of Raglan and Langmorn, Port Curtis, have been 
described by the late Mr. James Smith f  as large and picturesque. Mr. Smith has 
obtained from the stalagmitic deposit on the floors some fragments of bones, still 
undetermined, together with recent land shells, and has also noted the occurrence 
of a deposit of stalagmite, containing fossil bones, from which the limestone that 
formerly enclosed them has been entirely weathered away.

In the neighbourhood of Rockhampton numerous caves occur in the immensely 
thick limestone beds of the G-ympie Series. Some of these were explored to some 
extent by Mr. Smith, whose descriptions (somewhat condensed) are quoted below. 
Making every allowance for Mr. Smith’ s well-known enthusiasm, it is evident that 
the caves are worthy of systematic and scientific investigation.J It may be added 
that Mr. Smith’s determination of species may be incorrect, and in point of fact my 
Colleague does not adopt them, as further collections will be made.

Olsen's Caves.— “  Traversing these long, extensive subterranean passages, lofty 
galleries, spacious chambers, and wide spanning arches, by the light of a candle that but 
reveals the gloom, you cannot help becoming possessed with a sense of solemnity and awe 
in the presence of Nature’s mysteries. But these walls are not of a black and ghastly 
funereal hue. They are everywhere of a neutral tint of shaded white, abundantly 
tapestried with encrusting infloresence, panelled with curiously-carved pendent and planted 
alabaster decorations, and clothed with many hangings of petrified cascades, entirely 
made up of minute hexagonal, needle-pointed, reversed crystals of purest calcite. Do 
these caves contain any records throwing any light on the conditions of local former life ? 
This is a problem that will provide occupation for many labourers for long years to 
come.

* Report by R.L. J. on the Chillagoe and Kooboora Mining Districts. Brisbane : by Authority: 1891.
t MS. notes.
+ Mr. W. H. Rands has recently examined the Caves, and his Report will shortly be published.
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“ W hat has been done already is interesting enough, but nothing very strange, 
wonderful, or startlingly new as yet. The shells and bones locked in the stalagma and 
those found loose in the bat exuviae are identical with those of existing species. Casts 
of fossil millipedes are among them.

“  The first new cave is in a low mound, a few hundred yards to the left of the 
big hill. You descend a deep, narrow shaft by means of a rope half-way, and there is 
a further descent by leaping from one projection to another, in a slanting direction, till 
you come to the bone-bed. There is n o 'fo u l air; ventilation seems to come from 
another opening, but there is the closeness of the charnel-house, and the mustiness 
o f the tomb. The bones • are the remains of a large Kangaroo. The leg bones are 
sixteen inches, and_thigh bone ten inches. The lower jaw was originally ten inches long. 
I  did not see the skull. They are very decomposed and crumbly. I  think the animal 
must have fallen down the shaft, and floundered along in its uninjured state to the 
centre o f the deep cave where it was lying. In the other new caves adjoining, a com
plete skull of a Native Cat, with its retractile teeth, and several Wallaby and Opossum 
skulls, with other remains, were found. These bones are now on view at the School of 
Arts, Rockhampton.

“ The beauty, cleanness, variety, and number of the ornaments in these new 
vaults far exceed anything to be found in the larger caverns. These are the realisation 
o f the works of the most wonderful genii of our youth, the elaborate grottos of the 
fairy tales. Ladders are to be placed so that they may be reached, and, above every
thing, they ought to be wire-netted.

“  The increasing value of what was once termed ‘ the waste lands of Australia * 
suggests attention to her waste products. Contemplation of the vast mounds and deep 
deposits of the bat manure, mixed with the pulverulent lime marl in these caves, points 
to large sums of money that may be realised from their utilisation. From what I have 
read of what is being done with this substance in other places, its value is sufficiently 
established.” *

JdhannserCs Caves.— “ These caves are situated contiguous to our local ‘ Mount 
Etna.’ They are in a great mountain of compact limestone—a grey, dense marble, 
exactly corresponding to the rock of Gibraltar, hard, homogeneous, and unstratified, 
but cracked and tilted in thick irregular beds. The outside weathering is of the usual 
sharp-pointed, pock-pitted nature all these formations throughout the district present to 
the eye. A ll round the base of the mountain are the usual fallen masses, and the 
numerous lumps of thin stratified stalagma among them tell how cave action has reduced 
the hill to half its former size. The chief entrance is greatly blocked up by the fallen 
roof o f a former cave. One feature of Johannsen’s Caves is their narrow entrances, 
and their wide swelling proportions inside. You crawl and creep through a ‘ hole in the 
ground ’ that hardly admits you, and in a moment you may walk for six solid hours 
through the great squares, wide streets, intricate labyrinthian mazes, circling wynds, 
courtyards, and lanes, ‘ through-gaun closes ’ of a great subterranean town with 
surrounding suburbs. The architecture is entirely gothic, of cathedral form ; and the 
strong impression besets you that you have stumbled on the ruins o f a mediaeval 
city. The black gloom of these lofty corridors, o f which no candle can show the roof, 
and the great groined arcades, with rear aisles, deep secret recess-arched alcoves, 
and hanging rock-flitches, must be seen to be appreciated. They beggar description.

“  One of the geological points is a black bed-crack circling round all the central 
caves, about the height of a, man’s head, showing that in former times the whole

* Rockhampton Bulletin, 12th October, 1886. Mr. Rands, who) has since visited the caves, does not 
think that the bat manure can be profitably worked.
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formation was connected together like solid steel, and that the whole thing has been 
slowly cut out of the cracks and crevices by the agency of water percolation, holding a 
modicum of carbonic acid in solution.

“ The tale of the economic value contained in these caves may well come inhere. 
Capitalists, sighing for profitable investments, sink to the knees at every step in the 
most fructifying of all materials, consisting of deep deposits of bat exuviae that must 
have taken millions of years to accumulate, mixed with a flocculent lime powder that 
slowly drops from the rock faces, and is the undoubted agency that has melted them 
away. I f  all this be true of mere naked nothingness, enormous vacuity, black and 
murky midnight darkness, what shall be said when you begin to see these walls clothed 
in snowy whiteness, the niches filled writh the nicest carved statuettes, the arched 
alcoves framed in the most unique of alabaster pilasters, the floors studded with the 
rarest forms of marble columns, the roofs an inverted forest of pendent cones, and the 
tout ensemble a glittering mass of saccharine, granular, glancing, acicular crystals, 
beyond the power of pencil to paint, designer to plan, or heart to conceive.

“  Our party was the first of the public to conquer the ‘ deep sink.’ Progression 
was like gasteropods, and, feet foremost, through the narrow tunnel, deep down a series 
of perpendicular ladder-flights, lashed together with iron wire. A t the bottom of this 
series of caves there is a burst of exclamation of mingled astonishment, rapture, and 
delight. The wide floor is covered with shells, like a sea shore, crunch-crunching at 
every step. But the chief feature is a perennial bubbling fountain, like a cold-water 
geyser, that has built a wide mound, in a succession of tiny terraces. The structure of 
these overflowing circles is of the cellular rhomboid form of the inside coating of a 
bullock’s stomach, and has been named ‘ tripe-stone.’ From numerous dried-up 
formations of this shape, throughout all the caves, we have the evidence of very much 
of this work having been done in the past. It is a petrifying spring. The water is as 
clear as glass, as cold as ice, tasteless, and palatable. This is where the fossils are 
found ; and the samples show every stage of the process—the bright bands of the 
scrolled shells beginning to be coated, others deeply incrusted, and some turned to balls 
of solid marble. The teeth in the skulls and the incrusted shank bones are very 
remarkable and deeply interesting, for these are the things that Science asks for, and 
care will be taken that they will be placed in proper hands. A.ny object you desire to 
be turned into stone, from a human being to a spider’s web, has simply to be immersed 
for a time on the shelves of these terraces, in that lime-water.

“ But Nature has built the most handsome of all her ornaments, the chastest, 
most delicate, superb, and beautiful of these cave treasures away up in the most secret 
recess of the ‘ benmast bore.’

“ As high up again as you have descended, overhead high benches and long, sloping 
moraines—in an upper corner a great cluster of twin wavy, stalasso, in projected 
canopy, semi-circular form, joined to the wall with the widest, deepest, folded curtain 
drapery of the most curious dendritic weaving that ever eyes saw.

“ W e visited the Crystal Cave, replete with the most magnificent slabs of com
pressed, pure calcite crystals.”

Mr. Smith sent me a small collection (now in the Geological Survey Museum) o f 
bones dug by him from the stalagmitic floor of Johannsen’s Cave, together with the 
following notes by Mr. C. W . De Vis, dated 1887:—

Nos.
184. Chip from inner fore side of right radius of Horse.
185. Bight femur of young Kangaroo Bat (Hypsiprimnus sp.). Unless the Bockhampton species

differs much from the common H. rufescens and H. Greyi, this bone is significant.
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N os.

186. Eight side of pelvis, hardly distinguishable from that of Halmaturus temporalis, the 
Moreton Bay “  Padymelon.”

187 and 196. Eight mandibular ramus of Phalangista canina (Opossum). [No. 187 sent to
Queensland Museum.]

188 and 191. Left tibia of a “ Padymelon.” Unlike any existing species available for
comparison.

189. Left side of pelvis of Eock Wallaby. Possibly Petrogale penicillata.
190. Part of left mandibular ramus of a little Wallaby, smaller than any living species known

to me. [Sent to Queensland Museum.]
192. Small bone, too delicate for manipulation.
193. Apparently the outer metatarsal of a Kangaroo Eat. (Compare 185.)
194. Part of skull of young “  Padymelon.” The nearest living species is Halmaturus stigmaticus,

of the Cairns district.
195. Femur of young Kangaroo Eat, of larger size specifically (P) than No. 185.
197. Upper canine of a large Opossum, Phalangista, sp.
198. Eight mandibular ramus of a Bandicoot. Very like, if not identical with, Perameles

nasuta.
199. Second upper molar, off side of a Horse.*

It may be remarked that my Colleague has determined four species of H elix , all 
living in the district, as occurring with the boues in the stalagmite deposit of Olsen’s 
and Johannseu’s Caves. The constant association of Recent land and freshwater 
mollusca with the remains of the extinct mammalia and birds in the drift beds has 
already been noticed.

From Cape Palmerston to the mouth of the Herbert River, the eastern coast is 
fringed by a strip of alluvial flat, varying in breadth up to thirty miles or more. 
Although apparently level to the eye, it attains an elevation of nearly three hundred 
feet at the base o f the Coast Range west of Townsville. Whether seen on the spot, or 
as delineated on the Geological Map, the first idea of the observer is naturally that this 
alluvial flat is a Raised Beach; but, in spite of the presence of beds of clay well fitted to 
preserve fossils, no remains of marine organisms have ever, so far as I  have been able to 
learn, been discovered in it.

Numerous bores and wells have proved this flat to be composed of alternating 
beds of clay, sands, and gravels, the latter being sometimes cemented or consolidated. The 
gravel, which is sometimes very coarse, contains well-rounded pebbles or boulders such 
as probably belonged to river beds. In the neighbourhood o f Townsville, a bore (Bore A )  
at the Hubert W ell did not “  bottom ”  these drifts at 125 feet; a bore (Twaddle’s No. 2) 
in Portion 100 (Stewart’ s Creek) had 10L feet of d r ift ; and another in the same Portion 
(Twaddle’s No. 4) had 109 feet of drift. As the sites of these bores are not more than 
thirty feet above the sea, the “  rock-head,” or old land surface, must be from eighty to one 
hundred feet below the present sea-level. No river could possibly have excavated a 
channel to this depth while the land stood at its present level. The land, therefore, must 
have been depressed to or beyond the position at which it now stands with reference to 
the ocean. Moreover, if, as I  believe, the alluvia referred to are those of land valleys 
(lakes or rivers), their western walls or rim-rocks must have occupied sites now marked 
by islands in the Pacific or submerged or carried away by marine erosion. Fragments 
of this lost land remain, I believe, in Fitzroy Island, Hinchinbrook Island, the Palm 
Isles, Magnetic Island, Cape Cleveland, Feltham Cone, Cape Upstart, Gloucester 
Island, and the Whitsunday, Cumberland, Beverley, and Percy Islands; while a 
submerged range still further to the east may be represented by the Barrier Reef.

* The occurrence of the remains of the Horse quite destroys the interest which would otherwise attach 
itself to this deposit from a geological point of view. (R.E. Junr.) j
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This submergence, in all probability, took place after the period to wbicb tbe 
Extinct Mammalia belonged. It is probably the same submergence to wbicb tbe late 
Rev. J. E. Tenison "Woods attributed* tbe formation o f Sydney Harbour. I  am quite 
in  accord with Mr. W oods on this point, as tbe harbour has all tbe appearance of a 
submerged land valley.

The late Mr. C. S. Wilkinson ascribed + the depression which created Sydney 
Harbour to certain faults wbicb divide tbe tableland of the Blue Mountains from tbe 
low-lying coast country, arguing that the faulting took place towards tbe close of tbe 
Tertiary Epoch, “ for no marine Tertiary deposits are known along this portion of the 
coast of Australia, whereas in New Guinea on tbe north, and in Victoria on tbe south, 
tbe marine Miocene beds occur at elevations up to eight hundred feet above tbe sea. 
Had this low-lying country along tbe East coast of Australia then existed, it must have 
been covered by the Miocene sea, and doubtless some traces of tbe marine strata of that 
period would have escaped denudation and remained, as those have which are seen in 
Victoria and elsewhere; but it is very probable that until or during the Pliocene period 
it stood above the sea-level and extended some distance beyond the present coast line. 
Then, again, the Tertiary deposits throughout East Australia show that the valleys 
draining the Great Dividing Range have been chiefly eroded since the Miocene period, 
for we find deep valleys and ravines cutting through later Tertiary formations; there
fore the sinking of the land traversed by any of these valleys— such as that of Port 
Jackson— evidently took place in comparatively receut geological times, and may have 
been contemporaneous with the extensive volcanic eruptions of the Upper Pliocene 
period during which the southern portion of Victoria especially was the locale of great 
volcanic activity.”

I regret that I  cannot agree with the reasoning of my lamented friend, so far as 
regards the age of the faults in question. All that is certain on this point is that the 
faulting took place at a period subsequent to the deposition of the strata which they 
disturb, as no strata of later date are superimposed on the faults themselves. There is 
no evidence that a low-lying country was immediately produced on the down-throw sides 
of the faults. The country east of the faults may have remained during Miocene times 
at a level high enough to be above the reach of the Miocene sea, and may have only 
since then been reduced by sub-aerial denudation to the present level. The argument 
from “ deep valleys and ravines cutting through later Tertiary formations ”  fixes the 
oldest possible, but by no means the newest possible date for tbe depression of the land 
surface resulting in the formation of Port Jackson.

It need excite no surprise that the same Geologist who denied that the Desert 
Sandstone had been laid down at a lower level than that at which it is now found refused 
to admit that “  one well-recorded observation has been brought forward ”  in proof of 
recent elevation on the Eastern coast. J Nevertheless, there are several observations on 
this point which must be treated with respect.

Near Cape York, Dr. Alexr. Rattray, Surgeon, R.N ., noted§ several circumstances 
which prove that Raine Island has in Recent and even in modern times risen from its 
former position. He says:—

“ Raine Island, which possesses its own special and active fringing reef, is low, flat, 
about one-third of a mile long, and a quarter of a mile broad. It rises about ten feet above * * * §

* Journ. R . Soc. N. S. Wales, 1882-1883, xvi., p. 53. The Hawkesbury Sandstone,
t  Notes on the Geology of New South Wales. 2nd. Edition, p. 70. Sydney : by Authority : 1887.
J Rev. J. E. Tenison Woods. Geology of Northern Queensland. Trans. Queensland Philosophical 

Society, 20th December, 1880.
§ Notes on the Geology of Cape York Peninsula. Quart. Journ. Geol. Soc,9 xxv. (1869), p. 303.
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high water, and consists of hard, compact, brecciated coral conglomerate, with a shelving 
beach of coarse coralline and shelly sand, and a scanty superstratum composed of the coral 
debris sparingly mixed with vegetable matter, and a thin layer of guano deposited by the 
numerous turtle and flocks of terns, gannets, and other aquatic birds that, like the former> 
make this their headquarters and favourite breeding-place. The whole constitutes a soil 
capable of supporting a scanty vegetation of weeds, coarse grass, and creepers, but some
times— as at Cairncross, the Howicks, Pipers, and many others—a dense scrub and well- 
grown mangroves— Gasuarince, Pandani, Pasonice— and other trees common along this 
coast. O f this organic rock the beacon on Raine Island was built eighteen or nineteen 
years ago ; and the durability of the material is shown by the fact that the structure has 
hitherto undergone no decay from weathering. , It doubtless tops some crystalline 
formation, on which it has been slowly reared. Still, it is evident that, though now 
permanently out of, it must have been formed while under water, and have reached the 
surface at low water with the zoophytes which built it in full activity, when the greater 
part of the long reef now in full activity at the sea-level at ebb, and o f which it forms 
only a fractitional part, was still many feet below. And now, when the latter has 
reached close to the surface at low water, the former projects twenty feet in the air, 
but denuded by weathering of its soft and brittle exterior, with its dense solid interior 
laid bare, and its living, many-hued, branching madrepores replaced by less gaudy forms 
of vegetable life.

“  Between the active coral reef still-under water and the extinct ones now well 
raised above it, like Baine Island, we meet with many intermediate forms, occasionally 
as islets which consist of a sand-bank just showing above the surface, and either still 
unclad with vegetation or having a few sprouts of mangrove, the hardiest of trees, and 
usually the first to find a footing in the coarse coral debris, little capable, to all appear
ances, o f sustaining life of any sort, while others show greater elevation, and both more 
extensive and better-clad area. In short, we find islands of this class in many different 
stages of upward progress, sometimes forming part of the reef, but more usually lying 
between it and the mainland.”

The late Professer J. B. Jukes mentioned* the occurrence of pumice pebbles on 
a plain on the west side of Lizard Island, “  at least one or two hundred yards back from 
the sea, and several feet above any possible tide.”

A  Raised Beach extends for five miles north of Camisade Creek, Temple Bay. 
I t  is ten or twelve feet above high-water m\rk, is nearly a quarter of a mile in breadth, 
and is covered in places with blown sand.' I  have reason to remember this locality, 
where I was speared through the neck in the course of a murderous attack by the 
blacks, who filled up the tents of the party with spears.f

Mr. Q-. Elphinstone Dalrymple, in his Narrative of the Queensland North-east 
Coast Expedition, 1873, (p. 16,) J refers to a “ high beach of broken coral, shells, and 
granite detritus,”  on the north-west side of Pitzroy Island, and adds: —“ Here there is 
a recurrence o f the old raised beaches and pumice pebbles rising in successive steps from 
the sea-level.”

Mr. W . Saville Kent, E.L.S., in a Presidential Address to the Royal Society of 
Queensland (22nd November, 1890),§ has the follow ing:—

“  Apart from the vital processes by which reefs and their component corals are 
continually adding to their bulk, there can be but little doubt that a slow motion of * * * §

* Narrative of the Surveying Voyage of H.M.S. “ Fly,” i, p. 95. London, 1847.
f  Report by R.L.J. on Explorations in Cape York Peninsula, 1879-80. Brisbane: by Authority: 

1881, p. 41.
t  Brisbane : by Authority: 1874.
§ Proc. Ann. Meeting Roy. Soc. Queensland. Brisbane, 1891, p. 38.
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upheaval is progressing throughout the region of Torres Straits and the Great Barrier 
system, and this, too, must tend towards rendering the older charts untrustworthy. 
The coral reefs volunteer their own evidence upon this point. At many stations 
throughout this region the'circumstances may be noted that large expanses of dead coral 
intervene between high water mark and the living banks. This dead coral here referred 
to, is not the broken debris that has been cast up by storms, such as commonly exists 
all along extreme high water mark; but occurs at a lower level in situ as it originally 
grew, and is only lacking in vitality to distinguish it from the living reefs. The Albany 
pass between Cape York and Albany Island, yields a prominent illustration of this 
phenomenon. On either side of the passage there is a fringing coral reef, the living 
inner margin of which, composed chiefly of a branching Madrepore, is only exposed at 
the lowest spring tides. Immediately adjoining this living bank, between it and the
foreshore, there is a belt of the same species of coral, but entirely dead and brittle,
like rotten ice to walk upon. Within a few more years this dead belt will no doubt 
be broken up by the action of the waves and chemical disintegration, and be 
added to the existing inshore area of coral mud and debris. An examination
of *the circumstances that have brought about the present condition of the 
reef shows that this dead belt of coral is now exposed to atmospheric
influences, which are antagonistic to its growth, with every ordinary spring tide; 
while the living coral, as’ before observed, is only visible above the water at the 
exceptional or lowest springs. At the period that the inner belt of dead madrepora 
was alive, and which from its state of preservation cannot be long ago, it must have 
grown at a similar lower level as that now living, and nothing but the general upheaval 
of the area on which it throve can logically explain the fact of its decadence. The 
fringing reef off Magnetic Island, near Townsville, presents closely analogous 
phenomena. Dead bivalve shells of large size, such as Tridacnas and Pinnas, also 
occupy their original positions here, in close contiguity to the dead corals. Yet more 
substantial evidence of the upheaval in this district was afforded me by a station-holder 
on Magnetic Island, and by whom I was informed that within the time he had 
been located there a very perceptible change had taken place in the small bay facing 
his property. In former years boats could approach the landing-place at all tides, 
excepting very low springs, whereas now it was not possible to bring a boat in at even 
ordinary low tide. The shallowing of the water could not be accounted for by the 
silting up of the bay, there being no fresh water flowing into it, while the rocky bed o f 
the bay itself had apparently been raised to a higher level. The instances now recorded 
might easily be multiplied.”

Mr. Maitland describes * the occurrence of stranded pumice in various parts of 
Magnetic Island, notably on those portions most exposed to the open sea, and adds that 
he never observed it at a greater elevation than twelve feet above sea level. “  The rounded, 
form aud somewhat decayed interior presented by many of the pebbles, bear evidence 
of their having travelled some considerable distance, and as has been noticed by various 
observers in many islands of the Pacific, pieces were found incrusted with calcareous 
tubes of the tubicular annelids, Serpula and Spirorbis. The source of these pumice 
drifts is to be looked for in many of the volcanic islands with which the Pacific is known 
to be studded.”

I am informed by Mr. J oseph Hughes, Sub-collector of Customs, Townsville, that 
on Rattlesnake Island a deposit of dead coral, similar to that described by Mr. Saville 
Kent, occurs at about five feet above high water mark.

* Report on Magnetic Islandr Brisbane: by Authority: 1892.
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In Ross Island, Townsville, near the mouth of the Ross River, a thick bed of clay 
forms part of an estuarine deposit above high water mark. This is a “ Raised Beach,”  in 
the ordinary sense of the term. It is crowded with fossil shells, and the late Professor 
Denton having insisted that it was of Tertiary age, I  made a collection, which my Col
league examined and found to consist entirely of species still living in the adjoining seas.

The late Prof. Jukes, speaking of the coast flats near Cape Upstart,* referred to 
pebbles of pumice found among the grass and under the roots of the trtes “  wherever 
we landed, from Sandy Cape to this place,” and added, “  I have never observed them 
at a greater height above the sea than fifteen feet.”  I  can confirm Prof. Jukes’ remarks 
and extend them to almost every part of the Eastern Coast I have visited.

Speaking of the coral conglomerate of Cape Upstart and the Capricorn Islands, 
Prof. Jukes remarked + : —

“  Flats composed of it, half-a-mile in width, are frequent along the shore of the 
north-east coast of Australia. Upon all these flat spaces formed of the conglomerate, as 
well as upon all other flat land along the eastern and north-eastern coast of Australia, 
which is not more than ten feet above high water mark, there is found an abundance of 
pumice pebbles. They are never, or very rarely, seen on the present beach or recently 
washed up. nor are they found now floating at sea. . . . They are also found
embedded in the coral rock of Raine’s Islet. Whatever age, therefore, may be given to 
the coral conglomerates must be extended to the pebbles.”

In the neighbourhood of Nudgee, near the mouth of the Brisbane River, a sandy 
Raised Beach, perhdps twenty feet above sea level, contains an abundance of fossil 
shells all of living Pacific species—at least no other have been detected in a collection 
made by me and critically examined by my Colleague.

Speaking o f Peel Island, Moretou Bay, Mr. Stutchbury wrote X in 1854 :—
“ In proof of its modern but gradual uprising, I  offer the following facts; — 

“  The whole length of the beach on the eastern side, above the present water line, 
is studded with dead coral in situ naturale, much of it never having been removed 
from the place in which it lived, principally consisting of the genera Meandrina, 
Astrea, and other shallow water corals. It is known that these genera, although 
capable of living in very shallow water, cannot exist the length of an ebb tide unless 
there is a spray sea wetting them, and, as it does occur that at occasional times, during 
changes of wind or calm, they would be left perfectly dry for six or seven hours, then, from 
the delicate nature of their structure they would be destroyed, and such is the case here 
exhibited. In addition, I  find that in the shallow waters— now mere sandbanks (which 
may be waded at a depth of three or four feet) of areas of hundreds of acres— there may be 
seen Pocillopora, Caryophylleee, and other genera which only exist in tolerably deep 
water, i.e., from five to ten fathoms. No living species of the latter genera are now to be 
found in the bay. I  endeavoured to obtain them by the dredge, but without success, but 
on the shallow banks, always covered even at low-water, fine examples of the first-named 
genera may still be found alive. Further, several feet above the present high-water line, 
clumps of dead rock-oysters may still be seen adhering to the rocks on which they grew.

“  The above facts, taken together with those seen in the islands of the River 
Hunter, described in the Report of my trip to Newcastle and Maitland in December, 
1850,1 think are sufficient to prove that the whole of this vast island [Australia] is still 
gradually emerging from the ocean.”

•Narrative of the Surveying Voyage of H.M.S. “ Fly,” i., p. 53. London, 1847. 
fZfOC. eit. p. 335.
+ Twelfth Tri-monthly Report upon the Geological and Mineralogical Survey of New South Wales. 

Legislative Assembly Paper, N.S. Wales, p. 7.
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In liis next (Thirteenth) Report Mr. Stutchbury gave furtner proofs of the 
modem uprising o f the land in Moreton Bay District, under date 20th May, 1854:—

“ At Luggage Point* I found the remains of a skeleton of an exceeding large whale 
which had been thrown whole upon the beach. It was much decomposed, every cell in 
the bones beiug filled with mud, and deposited just within the verge of the present high 
water mark, in fact in such a position that it would have been impossible for the highest 
waves to have rolled it from deep water over the extensive shoals which lie out in this 
direction.”

On Bribie Island “  the whole of the eastern seaward coast is composed of the 
purest sand, with scarcely a pebble intermixed— an east and west section showing, in a 
line of a quarter of a mile in length, several distinct parallels of shore— a further 
instance of the fact o f upheaval.”

In his “  Sixteenth Report,”  dated 20th November, 1855, Mr. Stutchbury has the 
following note on Fraser Island: —

“  The curvilinear beach between South Trees Point and Barney Point presents 
an immense barrier of marine shells, extending far above the present high tide limit, 
and a few yards further inland considerable quantities of detrital pumice may be 
observed. This occurrence of pumice above the tidal lines of this period presents itself 
along the whole of the north-eastern shores, especially on the eastern or ocean beach of 
the Great Sandy Island.”

Mr. Alexander Macpherson read a Paper before the Royal Society of Queensland, 
on 7th August, 1890, showing from observations at Sandgate and Nudgee that the land 
at the mouth of the Brisbane River is gradually being elevated.

As shown in an exhaustive Memoir by Mr. T. W . Edgeworth David and my 
Colleague,f raised beaches occur in the delta of the Hunter River, New South "Wales, 
and reach to fifty feet above >the sea level.

I  hold that a great submergence of the eastern coast (as exemplified by Sydney 
Harbour and the Townsville Deep Drifts) was, at a comparatively recent date, succeeded 
by a movement of elevation, which is still in progress.

No evidence of a Post-Tertiary Glacial Period has ever, so far as I am aware, been 
met with in Queensland, unless the presence of temperate plants on some of our tropical 
mountains be taken to afford the necessary proof. It is not improbable, however, that 
evidence may yet be found in the southern ranges of the Colony of an approach to the 
climatic conditions which prevailed in South Australia and perhaps in Victoria and the 
southern parts of New South Wales (Mount Kosciusco).

Professor Ralph Tate, in a Paper read before the Australian Association for the 
Advancement of Science at its meeting in Sydney in 1888,J described certain glaciated 
surfaces on the shores of Hallett’ s Cove, in St. Vincent Gulf, a few miles from 
Adelaide, in the following terms:—

“ The glaciated surface, which I  announced in 1877 as well developed on the 
coast cliffs at Hallett’s Cove, south of Holdfast Bay in St. Vincent Gulf, remains as 
yet unique; but once it is accepted as of glacial origin, many other features obscure in 
themselves acquire co-ordinate value in relation therewith. It is not my purpose to 
describe the various signs which now can safely be attributed to glacial action, but 
simply to bring to your notice tangible evidences of the glaciated condition of the rock 
surface at Hallett’ s Cove, and of its associated moraine Mbris. Actual inspection 
would, I am sure, convince you.

* The north head of the mouth of Brisbane River. 
+ Rec. Geol. Survey of N. S. Wales, 1890, ii., 2.
* Proc. Austr. Assoc. Adv. Sci., 1890, i., p. 231
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“  The path of the glacier is traceable for a distance of two miles along the top 
o f the scarped sea-cliffs at about forty feet above the sea-level; on the north it is cut 
out from the cliff by encroachment of the sea; from this point the glaciated surface is 
continuous in a southerly direction for a distance of one mile to Black Point, the 
north headland of Hallett’s Cove. On the line of the glacier there now invervenes the 
broad but shallow bay of Hallett’s Cove, but on the south headland the track is picked 
up on about the same trend, though apparently at a little higher level—here again the 
glacier path is soon cut out by removal of the cliff.

“  On the north side of the Cove the glaciated surface is beautifully displayed, 
the edges of nearly vertical strata are sheared off, and when of quartzite the surface 
shows a high polish, and when of mudstones conspicuous grooves and striae. Some 
moraine debris, including stones that have been beneath the glacier, occur here. On 
the south side moraine matter is very abundant, and includes many boulders, some 
occurring as blocs percMs.

“ The common rocks of the morainic debris are granites, gneiss, hornblende- 
schists, and others, which do not occur in situ nearer than the gorge at Normanville, 
about forty-six miles to the south. In all seventeen distinct varieties of rock, chiefly 
metamorphic, and foreign to the immediate neighbourhood, have been collected along 
the path of the glacier.

“  The proximity of the Miocene escarpment suggests the possibility of the Pre- 
Miocene age of the glacier. The Miocene formation throughout its whole length on 
this part of the coast has a conglomerate base consisting of well-rounded pebbles o f 
limestone and quartzite and flat pebbles of slaty rock, but none other than local 
material has been yet observed, though diligently searched for. It is highly probable 
that the glacier cut its way through the incoherent Miocene formation, and that some 
o f the Miocene shingle furnished some portion of the moraine ddbris.

“  Some measure of the antiquity of the glacier is further afforded by the amount 
of marine erosion that has subsequently taken place. Assuming that the glacier was 
in an alignment with the two headlands of Hallett’ s Cove, then a length of three-fourths 
o f a mile by a breadth of one and a-half furlongs, and a thickness of forty feet, has 
been removed since the glacier ceased to exist.”

The correctness of Professor Tate’s observations has been called in question by 
Mr. Gavin Scoullar,* Professor H utton,f Dr. Lindenfeld,^ and others, but the two 
latter gentlemen, at least, have not seen the place.

An opportunity having occurred, I  visited the locality, in company with Professor 
Tate, in March, 1891. As it was my almost daily occupation for at least ten years, 
when engaged on the Geological Survey of Scotland, to map the direction of glacial 
striae, I  may, without vanity, lay claim to some knowledge of the subject. I came to the 
conclusion that Professor’ s Tate’s observation was correct in every particular, and, in 
addition, satisfied myself that the movement of the ice must have been from south to 
north. There are certain little niceties of observation which enable one to judge of 
the direction of the movement of an ice-sheet when producing polished surfaces and 
striations. Thus, for instance, in passing over a slight fissure, the sharp edge of the 
solid angle formed by the planes of the surface and of the side of the fissure will be 
polished ou the side furthest away from the motive force, while the edge on the other 
side of the fissure will not be interfered with. Professor Tate has never committed 
himself to an opinion on this point, although he expressed himself as satisfied with the

* Proc. Roy. Soc. South Australia, 1884-5, p. 46.
f  Quart. Journ. Geol. Soc., xli., p. 213.
JProc. Linn. Soc. N. S. Wales, x., p. 2.
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evidence which I  pointed out when on the spot. A movement from south to north 
accords very well with Professor Tate’s own observation that “  the common rocks 
of the morainic debris are granites, gneiss, hornblende-schists, and others, which do 
not occur in situ nearer than the gorge at Normanville, about forty-six miles to the 
south.”

Naturally, it seemed reasonable to suppose that a local glacier must have 
produced the rocJies moutonnees and strife, but, on the other hand, there are no mountains 
in the neighbourhood of sufficient altitude to give rise to a glacier of such importance as 
to fill the whole broad valley occupied by St. Vincent Gulf. It is equally true that 
there is no sufficiently high land to the south. It is possible, but not probable, that 
such high land may have formerly existed either to the north or south, and have 
subsequently been depressed. Violent as the supposition maybe, it is more likely that 
an Antartic ice-cap extended as far as the southern coast of Australia. South of 
St. Vincent Gulf, and west of Tasmania, an oceanic depth of over twelve thousand feet 
is speedily reached, and in sea-water of this depth ice of nearly seventeen thousand 
feet in thickness would float without grounding. These figures may be supposed to 
reduce the argument in favour of an Antartic ice-cap ad absurdum. lie this as it may, I  
regard it as an ascertained fact that a sheet of ice moved from south to north up 
St. Vincent Gulf.

As bearing on the. question of the possible extension of an Antartic polar ice-cap, 
some pregnant observations were made during the Scientific Voyage of the “  Challenger.’ 
Not having it in my power to refer, as I write,to the “ Challenger” reports, I am compelled 
to quote, at second-hand, from some comments thereon by Mr. G. S. Griffiths, F.G.S.,* 
relating to evidences of a Glacial Period from Kerguelen Land.

Kerguelen Land is situated in the Indian Ocean, approximately in Long. 70° 
E., and Lat. 50° S.— i.e., ^bout 15° south of the latitude of Adelaide. It may 
be remarked, further, that it is just south of Kerguelen Land that the curve 
denoting the northern limit of (Antartic) drift ice recedes nearer the pole than in 
any other portion of the Southern Hemisphere. The curve is denoted on physical 
maps as keeping about 10° or 12° south of the Australian Continent, and about the 
same distance south of Kerguelen Land, although the latter is quite 15° further south 
than the former. For a continental ice-cap to reach Australia from the southern polar 
regions would be no more remarkable, therefore, than for one to reach Kerguelen
Land. In other words, the change of temperature required to bring about the
one would suffice to bring about the other. That the evidence of a Glacial Epoch
in both places is much of the same character will be evident from the following
extract:—

“  The interesting feature in relation to these glaciers is that, whereas they are 
to-day confined to the higher valleys of the higher ranges, there are abundant and 
indisputable evidences that the whole island down to and even below the sea-level was 
buried under ice at a comparatively recent period. The furrows of glaciers are seen 
wherever the island has been explored. The lower hill-tops, still bare and barren, have 
been cut down by travelling ice, which has planed them smooth, exposing clean-cut 
horizontal sections of the geodes of the amygdaloidal rocks. Each shelf of the basalt 
stairs has its striae, and the lower valleys are scratched and scraped and smoothed by 
glaciers which have since disappeared. Every harbour i3 an ice-cut fiord.f ” It may be 
remarked that the whole island being buried under ice is apparently inconsistent with 
the idea of local glaciers.

* Trans. R. Soc. Victoria, xxiii. 
t  “  Challenger ” Reports, p. 356,



6 2 1

I f  an Antarctic ice-sheet actually impinged upon the shores of the Great 
Australian Bight, we may expect to hear of the discovery in Victoria of glaciated 
surfaces similar to those of St. Vincent Gulf, although, perhaps,the soft and incoherent 
Tertiary rocks of which a great part of the southern coast-line is composed may be 
unfavourable material for the retention of markings.

The evidences of former glacial action are thus succinctly summed up by Mr. 
James Stirling, E.G.S., F.L.S.* :—

“ Erratics in the Mitta Mitta and the Kiewe Valleys, huge blocks weighing many 
tons ; smoothed surfaces on the Cobberas Mountains and Mount B ogong; morainics at 
the base of the latter on the Mountain Creek V alley; eroded lake basins, Dry Hill, 
Hermomugee Swamp ; Omeo lake basin ; morainic lake, Mount "Wellington; smoothed 
and scratched surfaces on Mount Kosciusko. The interest appertaining to this question 
is no doubt great, and although the fact of glacier action can, I  think, be satisfactorily 
established in the Australian Alps, yet further evidence is desirable as to the synchronism 
of the glacier period in Australia with that of the glacial epoch in the Northern 
Hemisphere. That the glacier action was widespread over South-east Australia, I  have 
no doubt, and without entering into a discussion as to the causes of such glacier action, 
it seems to me difficult to resist the conviction that, considering the uniformity of 
natural operations all over the globe during past time, Australia was not exempt from the 
refrigeration which in the Northern Hemisphere culminated in a glacial epoch. The 
geological evidences are, I  think, accumulating in favour of the view that glacier action 
has played a very important part during Mesozoic and Palaeozoic time in the distribution 
of boulder deposits and the abrasion of rock surfaces. Mr. Dunn, E.G.S., has recently 
found some well-marked striated boulders in the Older Tertiary conglomerates in the 
Beechworth district, which may be seen at the Melbourne Centennial Exhibition, while 
the author has found similarly striated boulders in the Upper Silurian conglomerates 
o f the Gibbo River.”

To the most recent phase of the Post-Tertiary, and extending to the present day, 
belong the accumulations of Blown Sand, or Dunes, which fringe the coast at intervals 
from Cape Moreton to Cape York. In some cases the Blown Sand attains a considerable 
elevation, but this circumstance must be attributed to such conditions as force and 
direction of the wind, slope of the land, &c., and not to upheaval.

Blown Sand occurs at the north end of Moreton Heads, and all along the western 
or sheltered side of Moreton Island, at a height of about 150 feet above the sea.

At Double Island Point, near the south end of Eraser Island, the late Rev. J. E. 
Tenison Woods referred! to “  a formation of sand which forms cliffs for some three or 
four miles,”  and adds that the sand cliffs “  are densely covered with a light brush 
(.Melaleuca genistifolia ? ). The cliffs of sand are quite precipitous on the seaward side, 
and are from 100 to 200 feet high. On a close examination, the cliffs present exactly 
the appearance of the Hawkesbury Sandstone, except in colour, and they are not 
consolidated.J There are the same undulating ‘ layers,’ of varying thickness, forming 
thick sinuous marks upon the cliffs, which can be seen at a great distance. The layers 
are entirely constructed of laminae of sand, with false bedding, which dips at every angle 
not outside 30°. The layers are of different colour, and they seem to preserve 
this colour throughout, giving the cliffs a curious ribbon-like structure. Some are white,

* The Physiography of the Australian Alps. Proc. Austr. Assoc. Adv. Sci., i., 1889, p. 359.
+ The Hawkesbury Sandstone. Journ. Roy. Soc. AT. S. Wales for 1882 (1883), xvi., p. 53.
X The Author argued that the Hawkesbury Sandstone is of seolian origin, and mentioned the sand- 

dunes of Double Island Point in illustration of the theory, which is inconsistent with the fact of the 
discovery of fish-remains in the Hawkesbury Sandstone, and with many other observed facts.
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others yellow, and some ochreous red. The formation is entirely one of blown sand. 
On the surface, where ti-tree brush does not grow, the sand forms the usual shifting 
dunes of rounded outline and great height. In places there are sand-slips on some of 
the dunes, where the false bedding becomes revealed. The undulating lines which 
separate the various layers are found to consist of decaying vegetable matter, or rich 
loamy earth with roots, leaves, and land shells intermingled. They represent the former 
surface of the drifting sand, where its shifting has been stayed by the growth of a dense 
brush. Thus it has remained stationary for years, until a change of wind, or, perhaps, 
a bush fire, has brought the sand on to the surface again and overwhelmed it. In part of 
the brush there are swamps of water ; at least, so I  was informed. . . . .”

Sand-dunes occur near Mackay, between East Point and Armhurst, “  forming 
hillocks of no very great height and of which the landward slope is much steeper than 
that facing the sea.” #

North of Townsville, in the Town Common, and south of Townsville, between the 
mouths of the Ross River and Alligator Creek, the Raised Beach is covered in places by 
three or four parallel ridges of blown sand which sometimes attain a height of thirty feet.

In Shelburne Bay, Cape York Peninsula, sandhills occur at a considerable 
elevation, and enclose a circular lagoon of fresh water about a quarter of a mile in 
diameter.f '

In Temple Bay, the Raised Beach already referred to as occurring north o f 
Camisade Creek is partly covered by blown sand, which extends for a considerable 
distance inland and attains an elevation of nearly four hundred feet.J

Sandhills stretch inland for a considerable distance from Orford Bay, attaining 
a height of three hundred feet in places. J

HAS MAN A GEOLOGICAL HISTORY IN QUEENSLAND?
The answer to this (Question may be given in one word—No. That is to say, 

so far as I  am aware, no evidence of the presence of Man, or of his works, has yet been 
discovered in any raised beach, cave, or stratified deposit associated with the remains of 
extinct animals.

The question “  Has Man a Geological History in Australia?”  has been discussed 
at length by my Colleague in the Proceedings of the Linnean Society o f New South 
"Wales.§ His conclusion is as follow s:—

“  (1) Up to the present, as at the time Mr. R . B. Smyth wrote, the existence of 
Man’ s works in any geological deposit, above question, has not been shown to exist. 
(2 ) The molar crown found in the Wellington Breccia Cave appears to be that of a 
human being, and is to all intents and purposes a fossil. (3) Its position in the cave 
and association with the other organic remains there entombed is open to doubt. 
(4) No other human remains have been found at Wellington under similar conditions.

“ The mineralized condition of the tooth is, o f course, its strongest recom
mendation ; but I do not think that, in a momentous question of this kind, and one on 
which so much theory can be built up, this should be allowed to outweigh other 
evidence pointing in a different direction.

“ The matter can hardly be summed up better than by the very reasonable and 
often correctly applied Scotch verdict of ‘ Not proven.’

* Report on the Geological Features and Mineral Resources of the Mackay District, by A. Gibb 
Maitland. Brisbane : by Authority : 1889.

f  Report by R.L. J. on Explorations in the Cape York Peninsula, 1879*80. Brisbane: by Authority :

t Ib id ., p. 41.
§ 1890, v., (2), p. 259.

1881.
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“  In conclusion, I  would distinctly wish it to he understood that I have not lost 
sight of the bearing the relative antiquity of the Tasmanian Aborigines has on this 
subject. The former geological connection of Australia and Tasmania now appears 
to be a generally accepted fact. The late Mr. James Bon wick regarded* the Tasmanians 
as an older race than the Australians, although emanating from a common centre, and 
dispersed over a then existing continent of which our present Australia and Tasmania 
formed portions I f  such be the case, how vast a period of time must have elapsed 
since then, allowing for the formation of the channel we now know as Bass Straits ; 
and herein lies one of the strongest proofs of Man’s early existence on the Island 
Continent of Australia. Notwithstanding this, however, there remains the undoubted 
fact that we still lack trustworthy geological information of the approximate date of 
his first advent in Australia.”

Professor Ralph Tate, on the other hand, would assign to Man in Australia 
an age as far back as Pliocene. Speaking of the volcanic district of the south-eastern 
portion of South Australia (Mount Gambier, &c\)., he s a y s f:—

“  The Pliocene sands and loess of this place are of terrestrial origin ; they contain 
remains of Diprotodon, Phascolomys pliocenus, M cC oy ; and leaves of Gasuarina and 
BanJcsia are impriuted on the under surfaces of the superimposed ash layer.

“  Did Man witness the showers of ashes and the glow of the internal fires of these 
cones reflected from the clouds ? Probably, Yes ! . . . The dingo (Canis dingo) was
the contemporary of the Diprotodon, whose remains are buried beneath the ashes of the 
Mount Gambier volcano, as proved by their remains occurring together in the Gisborne 
and "Wellington Caves.

“  Now, the dingo is an alien ; he forms no part of the Australian fauna; and his 
introduction by Man, as a companion and assistant in the chase, can only satisfactorily 
explain his presence in this continent. Man and dog may have pursued together the 
Diprotodon, and in later times have been awed by the wolcanic outbursts. Indeed, no 
other cause of extirpation of the huge mammals has suggested itself to the mind of 
Professor Owen, save that of human agency. He says, ‘ To a race of men, depending, 
like the blackfellows, for subsistence on the chase, the largest and most conspicuous 
kinds of wild beasts first fall a prey.’ ”

I  am quite willing to admit that the Dingo is an “  alien” ; but it is open to 
question whether the agency of Man was the only possible means of effecting his 
introduction into this island. The Dingo is a wily animal, full o f resource and self- 
reliance, and very different in this respect from the domesticated dog, which appears to 
have to some extent lost the habit of independent action, as it is well known that many 
dogs will suffer agonies of thirst rather than go to the nearest water, unless their 
masters take them out “  for a walk.”  The Dingo, as we know him to-day, is capable of 
taking care of himself, and he or his ancestors may have arrived in Australia by some 
chance means of conveyance without assistance, or may have simply walked overland. 
It  is quite possible, therefore, that he may have been contemporary with the Diprotodon, 
and have witnessed the ash showers of Mount Gambier without having had his emotions 
shared by a human companion. J

* J. Bonwick. Daily Life and Origin of the Tasmanians, 1870, p. 259.
+ Anniversary Address to the Royal Society of South Australia, for 1878-9.
$ There is not a fragment of evidence to show that the arrival of Man was coeval with that of the Dingo. 

On the contrary, the absence of authenticated remains of the former with those of either the Diprotodon or 
Dingo points rather the other way. It is not even certain that the bones of the Dingo have been found in 
the Wellington Caves. On the other hand, the late R. Brough Smyth states that the remains of the Dingo 
have been found under “  volcanic ash some thirty or forty feet in thickness.”  If my memory does not 
deceive me this was at Towerhill, Warrnambool. {R.E. Junr.)
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THERMAL AND OTHER SPRINGS.
It is desirable to record in this place such information as we have on the subject 

of the Thermal and other Springs which break out, chiefly, in the Western Interior. 
The subject is closely connected with Artesian Wells, as has been remarked in a previous 
chapter.

Further notes on the springs which break out at the base of the Desert 
Sandstone will be found in Chapter xxxiii. (p. 513).

Mud Springs, Hamilton River.— Mud springs break out in many places between 
the channels of the Hamilton River (Lat. 23° 20' S., Long. 140° E.). These are 
described by a writer in the Townsville Bulletin * as “  miniature volcanoes casting out 
liquid mud instead of lava.”  In several bores in this neighbourhood Artesian W ater 
has been met with at shallow depths.

H ot Mud Springs, Flinders River.— Daintree, in his “ Notes on the Geology of 
Queensland,” f  described as follows the hot spring on the Saxby River :—

“  At Gibson’ s Cattle station, on the Saxby River, a tributary of the Flinders, a 
spring of hot water rises above the surface of the plain; and its overflow deposits a 
white incrustation, which, on analysis by Dr. Flight, under the direction of Professor 
Maskleyne, afforded :—

Water 27-793
Silica • • • 0-600
Chlorine • • • 3-369
Sodium • • • 2183
Carbonic acid • %% 33-735
Soda ... 31690

99-370

“  The sulphuric acid, o f which there was a small portion, was undetermined.
“  Apart, therefore, from the 5 552 per cent, of chloride of sodium, the deposit 

consists of sesquicarbonate of soda, or native Trona, and as such it is used by the 
settlers for culinary purposes, &c.”

I  do not gather from Daintree’s Paper that he had seen the hot spring referred 
to ; at least he gives no description. This is supplied by Mr. E. Palmer, M .L.A., in a 
Paper on “ Hot Springs and Mud Eruptions on the Lower Flinders River.” J

Mr. Palmer remarks that the Springs “  on the Lower Flinders occur in separate 
clusters, each consisting of innumerable small eruptions, surrounding one or two large 
central or main springs, within a radius of a mile or so, and all more or less in a stale 
of activity— that is, they emit streams of thin mud or water intermittently. They are 
found on either side of the river, and seem to have no connection with, or influence on 
the water in the river, which, may be said to be only a surface water. Although 
possessing a striking similarity to each other, still any connection between them must 
exist beneath the present course of the Flinders, which is cut out of the level plains 
by the annual tropical rains, and is a river of Recent times ; no hollow or valley exists 
where the course of the river runs; the banks are nearly perpendicular, but not 
very deep, while the level plains extend right up to the bank of the river. The springs 
belong to an older formation than present river system, and must derive their force 
from some very distant inland mountainous country.”

* 23rd July, 1891.
t  Quart. Journ. Geol. Soc., xxviii. (1872), p. 28 .
X Proc. Roy. Soc. Queensland, i., 1884 [1885], p. 19.
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After describing the course of the Flinders, Mr. Palmer continues:—
“ The only elevations are Mount Browne, in about 20° south latitude, a low 

stony rise o f ironstone and granite, rising from the plain, and about a mile from the 
river on the right side, aud Fort Bowen, twenty miles west, similarly situated with 
regard to the river, and rising also abruptly from the open plains. These are the 
only rises of any consequence near the river, and at both of these small mountains 
numbers of springs and mounds of erupted mud, coated with a whitish crust of soda, 
lie scattered about, with stumps of large tea-tree and reeds, and pools of discoloured 
water throughout; while at Mount Browne occur two hot springs on the south side 
with a temperature of 120° Fahrenheit at the surface. The water stands in a large 
basin on a mound raised many feet above the level of the plain, and covered with 
gigantic tea-trees (.Melaleuca leucadendron), amongst the matted roots of which the 
hot water streams in clear, shining, crystal pools. The basin, or cavity, is fathomless, 
while the roots and branches lying in it are coated with a soft, green vegetable 
matter with air-bubbles attached, small bubbles of carbonic acid innumerable, which 
are continually rising to the surface. The water is too hot to bear the hand in for 
any length of tim e; but when cooled is good for use, and always bright and clear 
and free from any taste, while "that in the adjoining cold springs is extremely dis
agreeable. No change has been observed in the hot springs in level or temperature 
since 1865, when a cattle station was settled there by Mr. James G-ibson.* The ground 
round all these springs is treacherous, is hollow, shakes to the tread, and feels like a 
huge blister, merely covered with a skin of soil, held together by roots and rushes, over 
which one can walk. A t times the pressure from below forces the thin crust upwards, 
and a flow of this brown liquid mud spreads about, sometimes in great quantities. In 
one of the springs at Mount Browne, flakes of granite are forced up and lie on the 
surface. It seems as if a connection existed down by the side of the mountain to subter
ranean regions, whence the hot water flows, and is kept at one constant level and 
temperature. Most of the mud springs have formed large mounds, or cones, by constant 
overflow, and the water now stands at the top, while the surrounding parts are spongy, 
and liable to break through when stock comes near them ; at others lagoons are formed, 
and kept at a uniform level by the flow of water. The occurrence of these hot and cold 
mineral springs suggests the possibility of obtaining supplies of water on the artesian 
principle over some portion at least of these extensive plains. Some mud springs, as 
they are called, opened at Manfred by a small Bhaft at the side, produced a permanent 
flow of good water. .

“  Fresh ground keeps continually breaking up, or is forced up, while old cones 
are sometimes falling in, forming hollows half-full of reddish water, strong as lye, and 
quite undrinkable. None of the springs are isolated, but confined to the vicinity of 
one or other of the half-dozen groups which compose the collection on the Lower 
Flinders. The direction of these groups is in a north and south course from each 
other, with the Flinders River dividing them, and they are comprised within a line or 
distance of eighty miles. Above Dalgonally Station, on Julia Creek, some very extensive 
mounds are an indication of the force of the pressure from below, while an open 
spring between it and the Flinders has numerous small fish in it. A  thoroughly scientific 
description of these numerous and wonderful displays of natural forces would prove 
very interesting and instructive. The vegetation surrounding them is peculiar, and 
somewhat distinct from that of the plains. The locality of any o f the groups of mineral 
springs is indicated by the presence of gigantic ti-trees surrounding them, and many

* 1 think there can be no doubt that this refers to the same Spring as that referred to by Mr. 
Daintree. (B .L .J . )

2 Q
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of the mounds present a pleasing green appearance, from being covered with a sward 
of Fimbristylis, in such masses, fallen or recumbent, as to form a safe carpet, yielding 
and soft, but dense enough to support cattle going in to feed on the various grasses 
found there.

“  In ancient days the same springs have proved a trap for too-confiding animals, 
as is proved by the fact of some bones having been ejected in the mud from one of 
them; the bones are coloured, but in a good state of preservation.”

On the Gilliat River, a tributary of the Cloncurry, below the junction of Eastern 
Creek, some mud springs are marked on the “  Sixteen-mile Colony Map,”  but I have 
neither seen nor been able to obtain any description of them.

Einasleigh H ot Springs.— I visited these Springs in November, 1889, in company 
with Mr. A. G-ibb Maitland.

The Springs have been known for about eighteen years, but the knowledge was 
for a long time confined to the station hands. Of late years, however, a few pleasure 
parties have gone out to visit them from Georgetown, the centre of the Etheridge Gold 
Field, from which they are distant about forty-five miles, and, since the opening of 
Croydon Gold Field, in 1886, a few rheumatic and other invalids have camped on the 
Einasleigh and bathed in the hot water. Mr. C. A. Yogan read a Paper on the Springs 
in September, 1888, before the Geographical Society in Sydney.

The Springs are best reached by following the river down from Cobb and Co.’ s 
Stage on the coach road at the crossing of the Einasleigh. As the left bank of the 
river is flanked by rough broken country for some distance, it is best to keep the right 
bank for three miles and then cross to the left bank. The crossing presents no difficulty, 
as although the river is here nearly a hundred miles from its source and almost half-a-mile 
wide, its bed is, in ordinary seasons, a sandy waste, only relieved by occasional 
waterholes. /

About six miles below the road the traveller is guided to the Springs by a small 
cloud of vapour rising from a mound partly concealed by trees in the middle o f an 
alluvial flat, and distant about a quarter of a mile from the left bank of the river.

On closer inspection the mound proves to be a dome-shaped mass fifteen feet in 
height and two hundred yards in circumference, rising out of a plain of recent alluvial 
deposits. That the latter are of no great thickness is shown by sections on the river 
banks and in gullies, which expose gneiss, granite, and schists very near the surface o f 
the plains.

Scattered over the dome are five distinct springs of clear, blue water, all o f 
which, with one exception, leak quietly over their rims without ebullition or geyser 
action.

The story runs that about nineteen years ago the Georgetown Mailman heard, 
from a distance of two or three miles from the Springs, an explosion and a hissing noise 
like that of escaping steam. Little notice was taken of this report at the time, but a year 
later the Springs were found in the locality indicated bv the mailman. I f  the story is 
true, it would appear that the Springs really do burst into geyser activity at rare intervals.

The apex of the mound is occupied by a sheet of water which measures roughly five 
by three feet across the mouth of a well which has a depth of six feet (Spring a). This 
Spring discharges by one principal and two minor breaks in the lip of the cup, streams 
having an estimated total section of nine square inches. Bubbles of gas continually rise 
to the surface, but at intervals of two and a-half minutes there is a rush of bubbles.

Eighteen feet north of (a), a pipe (b) of one foot in diameter is filled with seven 
feet of water, which does not rise to the surface of the mound nor discharge by any 
yisible orifice. From the surface of the mound to the surface o f the water is two feet,
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and the cup is continued from the water-level upward, in funnel shape, the funnel 
measuring about three feet across the top. The surface is about five feet below the 
level o f the apex of the mound. Gas-bubbles rise slowly through the water.

Fifteen feet north of (b) is a third well (Spring c), measuring six by four feet 
across the top, which is about the same level as that of W ell (Z>). The water is three and 
a-half feet deep, and stands about six inches below the lip, but discharges to the north a 
stream, estimated at thirty-six square inches, two feet below the level of the lip. Gas- 
bubbles rise slowly through the water.

Twenty feet east of (a), a fourth well (Spring d) is three feet in diameter at the 
surface, which is on the same level as (b) and (c). The water, which is seven feet deep, 
escapes at the surface in a stream estimated at nine square inches, and at the base of the 
mound— i.e., ten feet below the surface level of the water— in a stream estimated at a 
hundred and forty-four square inches. Gas-bubbles rise slowly through the water.

The lowest well (Spring e) is full to the lip, which is about seven feet below the 
apex of the mound. Bubbles of gas rise constantly, but irregularly. The cup is very 
irregular in shape, but is, roughly speaking, about twenty-five by fifteen feet across. The 
depth of water over the greater part is only three feet, but one portion, about five feet in 
diameter, is o f greater depth—probably six or seven feet. The water leaks out over the 
rim in every direction, but chiefly towards the west, in streams with an estimated total 
sectional area of four hundred square inches.

The water in all the wells was too hot to touch, evidently not far from the 
boiling p o in t; but, as I  had no thermometer, I  was unable to ascertain its exac 
temperature. Its taste, when cooled, was indescribably nasty, resembling what one 
could imagine to be that of water in which very much decayed fish had been boiled. 
The gaseous emanations from the largest well smelt distinctly of sulphuretted hydrogen, 
and twice only I got a whiff as of sulphur. A  quantity of the water from Spring (rf) 
was bottled and sent to the Government Analyst, whose report is as follows :—

“  Carbonates o f calcium and magnesium ... ... 6 25 grains per gal.
Carbonates o f sodium and potassium ... 15-94 „ M

Chloride of sodium and potassium ... 32-61 „ f t

Total fixed salts ... 64*80 „ f t

Volatile matter ... 2*80 „ f t

Total solids ... 67*60
Sulphuric acid, trace.
Sulphuretted hydrogen, 2'19 grains per gallon.
u The same is a chlorinated sulphuretted water, and possesses similar medicinal properties to that 

of Harrowgate (England), but in a lesser degree—to the extent of about one-seventh of the Harrowgate 
water.

“  Robert Mar, E.C.S., Govt. Analyst.”

Little less than the want o f a thermometer did I  regret the want of a bar of 
soap, with which I could have tried the experiment which has been successfully 
carried out in the Yellowstone Park (to such an extent, indeed, that it has become a 
public nuisance). Perhaps the next visitor may go better provided, and succeed in 
temporarily exciting the quiet springs into active geysers. Mr. Arnold Hague, of the 
United States Geological Survey, in an article on “ Soaping Geysers,”  read in February, 
1889, before the American Institute o f Mining Engineers, after detailing his experi
ments on the “  Chinaman,”  “  Old Faithful,”  “  Beehive,”  “  Giantess,”  and other 
geysers, accounts for the artificial ebullition as follow s:— “ I f  soap or lie is thrown into 
most of the small pools, a viscous fluid is formed ; and viscosity is, I  think, the principal 
cause in hastening geyser action. Viscosity must tend to the retention o f steam within
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the basin, and, as in the case of the superheated waters, where the temperature stands 
at or above the boiling point, explosive liberation must follow. All alkaline solutions, 
whether in the laboratory or in Nature, exhibit, by reason of this viscosity, a tendency 
to bump and boil irregularly.”  It may be mentioned that the “  Chinaman,”  like the 
Einasleigh Springs, is a mere hot spring, never seen in geyser action, except when 
excited by soap.

Round the margins of all the basins we found a little rim of remains of dragon
flies, beetles, centipedes, frogs, &e. These had the appearance of having been boiled, 
and a slight deposition of carbonate of lime had, in some cases, taken place on their 
harder parts. The deposition is evidently a slow procsss, some twigs, which had certainly 
been a long time in the water, being “ petrified”  only in a trifling degree. It would be 
interesting for a naturalist to ascertain how these animals met their deaths, but our time 
did not permit of such an investigation. Did the dragon-flies hover over the surface of 
the water, as is their custom, till they were overpowered by the gaseous emanations ? 
Did the frogs leap into the inviting blue water in ignorance of its deadly temperature ? 
I  may mention that I  have seen frogs sporting in the warm water issuing from some of 
the New Zealand hot springs.

The mound is composed of carbonate of lime, and is covered by semi-circular or 
oval basins forming a series of steps from the summit to the edge of the dome. The 
water overflowing from the wells pours into these cups one after another, and, 
decreasing in temperature as it recedes from its source, the cups afford natural baths 
in which an invalid may be immersed in water of any temperature he may fancy.

It is easy to see the cause of the formation of the cups in the comparative rapidity 
with which the calcareous sinter would form round the edges of any accidental hollow in 
which the water might lodge. The heightening and extension of the rim would gradually 
enlarge the cup till it contained so much water that the tendency of the overflow 
would be to wear one channel deep enough at last to drain the cup.

The calcareous sinter is light and spongy on the surface, but is tolerably compact 
in the interior. Loose in the bottom of the dry cups are shovelfuls of needles and 
spikes of calcite, each an aggregation of rhombohedral crystals. It may be remarked 
that the deposits of hot springs in other parts of the world are much more commonly 
siliceous than calcareous.

It must be confessed that there is little of the picturesque in the general 
appearance of the mound, which is not striking for its size, and is of a dirty white or 
drab colour ; but, to the eye capable of dissociating colour from form, some of the cups 
are exquisitely beautiful in the freedom and originality of their curves. In this 
respect, at least, the Einasleigh mound and terraces will compare favourably with 
anything of the kind remaining in New Zealand since the destruction of the Rotomahana 
Terraces by the eruption of Tarawera.

Not the least singular thing about the Springs is the stream formed by their 
overflow. It gives rise to a narrow swamp on the surface of the alluvial flat, and runs 
parallel with the bank of the river for about half-a-mile. The bulk of the water 
empties into the river at the far end of the swamp, but portions of it form two distinct 
gullies discharging into the river nearest the Springs, and two still higher outlets, though 
now dry, evidently at times convey part of the stream. Whether this points to an 
increased flow from the Springs at times, or whether the volume of water in the swamp 
is simply increased during wet seasons, I  cannot say.

It is in the highest degree unlikely that five distinct hot springs should rise from 
unknown depths to escape within an area which can be compassed by two hundred and 
sixty paces. It is much more probable that there was originally a single orifice, which
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Was gradually choked up by the deposition of sinter till it became insufficient for the 
passage of the water. The water would then have to find other outlets ; though it is 
quite possible that a much greater volume of water would overflow if the deposit o f  
sinter were removed either violently by a “  convulsion” or by artificial means.

Assuming (as we may with safety) that the “  bed-rock ”  on which the sinter 
mound is built up is not ten feet beneath the surface of the surrounding alluvium, we 
have a cone o f known dimensions, and could roughly estimate the time required for the 
formation of the cone, knowing as we now do, from Mr. Mar’s Analysis, the amount of 
lime and other salts held in solution by the water, and the amount of water discharged by 
the wells, if observations were carefully made to show the amount of solid matter held 
in solution by the water escaping beyond the limits of the mound. Here again, 
however, we should have to assume that the discharge of water was always the same 
as now, whereas it is probably diminishing, so that we should get as a result only a 
minimum time.

It now remains to consider the evidence bearing on the geological age of the 
Springs.

In a section from the Etheridge to the Einasleigh, taken on the level o f the two 
rivers (both about 1,200 feet above the sea), mica-schists, gneisses, and granites alone 
would be met with. The mica-schists probably represent sedimentary rocks of 
pre-Devonian age, although I  am not aware of any direct evidence to that effect; and 
the gneisses and granites, metamorphosed rocks of like origin and age. The granite 
largely predominates along the supposed line of section. But above the level of the 
two rivers, the Newcastle Range has been built up, from an elevation of 1,920 feet at 
its base to 2,240 feet near its summit, of a coarse angular volcanic agglomerate. On 
this rests a cake of Desert Sandstone (Upper Cretaceous), perhaps a hundred feet in 
thickness. A strictly parallel section is seen on crossing the Newcastle Bange by the 
Townsville and G-eorgetown Road twenty-five miles to the south.

Large sheets of basalt occupy the bed of the Einasleigh and surrounding 
country where the river is crossed by the Townsville and Georgetown Road, and, lower 
down the valley, basaltic couttes are found overlying the older alluvial deposits, having 
been poured down the valley over the bed of the river, which at length cut through or 
found its way past the edge of the basalt. Similar fragments of basaltic couttes, it may 
be mentioned, occupy portions of the valleys of Surprise Creek and the Lynd River, on 
the road from Georgetown to Herberton.

It was after the denudation of the Desert Sandstone (Upper Cretaceous) and sub
jacent rocks had been carried on by the Einasleigh to the depth of a thousand feet that 
the lava-form basalts burst out and flowed down the valley. Probably no inconsiderable 
portion of Tertiary time was occupied by this stupendous amount of denudation; and 
it is more than probable that the volcanic forces which produced the outbursts o f 
basalt may still, though diminishing, possess sufficient vitality to give rise to thermal 
springs.

In all likelihood, the Einasleigh Springs broke out in the bed of the river 
immediately after the denudation of the basalt— in the bed of the river by preference, 
because there the pressure of superincumbent rock offered the least resistance. The 
buildiug of the sinter-mound would keep pace with the formation of the alluvial terrace 
when the river subsequently altered its course. In modern times the sinter is probably 
overlapping the alluvium.

Innot Creek S o t  Springs.— These Springs are about twenty-eight miles from 
Herberton, a coach running once a week. A  hotel has been built for the accommodation 
o f visitors.
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Mr. Ludgwig Bruck, in an Article on “ The Mineral Springs of Australia,” * 
gives the temperature of these Springs as 189° F., and says:— “ The waters taken 
internally have an aperient action ; hut patients undergoing treatment combine bathing 
with the drinking of the waters, two or three baths of a duration o f twenty to thirty 
minutes being taken daily. These Spring have already gained a considerable 
reputation for their curative virtues in chronic rheumatism, gout, liver, and kidney 
diseases; but like Karlsbad, in Bohemia, the most celebrated Thermal Spa in Europe, 
the Innot Hot Springs should also be invaluable in catarrh of the stomach and intestines, 
dyspepsia, constipation, dysentery, diseases of the genito-urinary organs, haemorrhoids, 
sterility, &c. The principal spring in Karlsbad is the ‘ Sprudel,’ with a temperature 
of 170°, or 19° lower than the Innot Springs, while in mineral salts the Karlsbad Springs 
are considerably richer.”

Mr. A. Gibb Maitland, in a report on “  The Coolgarra Tin Mines and Surrounding 
District,”  + says:—“  Between Gunnawarra Station and the Hot Springs, near Woodleigh, 
the road passes over rather flat sandy country, with scarcely a section visible. Probably 
the underlying country is granite. Within four miles of the Hot Springs, portions of the 
country are occupied by basalt. In the vicinity of the H ot Springs, the prevailing 
country rock is a granite oF variable composition and texture, intersected by dykes of 
felsite and a rock not unlike a quartzite in appearance.

“  The Springs are situated in the bed o f Innot’s or Nettle’ s Creek, a tributary 
of the Herbert River, and about two and three-quarter miles north-west of Woodleigh 
Station, at an altitude, by Aneriod, of 120 feet above Gunnawarra, or about 1,900 feet 
above sea-level.

“  Tradition has it that some years ago the present site of the Springs was occupied 
by a large waterhole full of and overflowing with hot water.

“  The only analysis o f the water which is believed to have been made is that by 
the late Mr. Karl Staiger, sofnetime Government Analyst, who reported that the sample 
analysed by him contained 61T26 grains o f solid matter in one gallon, v iz .:—

Chloride of sodium ...............  25-245
Alumina and iron • • • ...............  2057
Carbonate of lime • • • ................ 2-304
Sulphate of lime... • M • « • ...............  6-230
Silica ............... t t • ♦ ♦ • ...............  6110
Insoluble solids ... • • • • •• ...............  16040
Organic matter ... • M • M •• • IM ...............  4140
Litliia (|# • • • • M • l» • » » • ...............  Trace

“  This, however, must not be considered as conclusive, as it was made o f a small 
quantity, quite insufficient for the purpose j it will be seen that Mr. Staiger does not 
even mention the carbonates of soda and magnesia which the water is known to contain 
— in fact, in one hundred parts of solids the carbonate of soda constitutes 12’8.{

“  There appear to be at present two main outlets for the water at (a ) and (y ), 
while in two small holes hot water is met with, but overflows very feebly. The outlet 
(a?) in the sandy bed of the creek, about nine feet from the eastern bank, is connected 
by piping with (y ) , which is about twenty feet further east. The outlet (ar) has an 
elevation of from a foot to eighteen inches above the bed of the creek.

“  Where the water emerges through the sand which fills the bed of the creek, a 
square tub has been inserted in the sand to collect it. The water overflows, and a good 
deal of it runs away down the creek.

* Australian Medical Gazette, January, 1891, p. 104.
f  Brisbane : by Authority : 1891.
X L. Bruck, loe. cit.
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“  A  fairly large quantity of gas, which has a slightly sulphurous odour, is 
constantly being given off with the water.

“  For some distance round the orifice (or), the sand still retains a considerable 
portion o f the heat derived from the percolation of the heated water through it. In  
some places it is nearly impossible to place one’s hand in a hole dug in the sand to a 
depth of about eight inches. A  considerable portion of the water from the main 
orifice still finds its way down the creek, by percolation through the sand without even 
rising to the surface.

“  No deposit exists around the mouth, but many of the pebbles in the more 
immediate vicinity of the overflow are covered with an exceedingly thin white coating.

“ The outlet (y ) is on the bank of the creek, and a fair quantity of water rises 
and is allowed to overflow into (a?), but no gas appears to be emitted from this outlet.

“ The pool (z) is distant about twenty feet south of (y ) . It is about three feet 
by two feet across, and about ten to twelve inches deep. The temperature of the 
water is much below that of the other two sources, and the quantity of overflowing 
water is not nearly so great. The bottom of the pool is covered with a fine mud. 
Bubbles o f gas rise almost continuously through the water.

“  About thirty feet further south, on the bank of the creek, another pool similar 
to the last occurs. The water has a temperature slightly exceeding that o f the 
surrounding air. Very little water overflows, and no gas is emitted.”

Mitchell River Mud Springs.— In his Paper already quoted, Mr. E. Palmer 
mentions some springs, with similar characteristics to those on the Flinders, as occurring 
“  about ten miles north of G-amboola Station, on the Mitchell River, with Pandanus 
growing very plentifully through them,”  and gives the following Analysis by Mr. Robert 
Mar, Government Analyst, o f “  a rather earthy sample of the saline incrustation ”  from 
these springs:—

Per cent.
“  Soda..............

Lime..............
Oxide of iron 
Sand..............

• • ft • • M »  • • •

ft ft ft ft ft Ml • ft ft

... 3754 

... 2-8 

... 219

... 31-72
“  The acids are undetermined, but carbonic acid is chiefly represented. The water 

of the springs is alkaline carbonated.”
Innishillen Mot Springs.— Mr. E. Palmer, in his Paper on “  H ot Springs and 

Mud Eruptions,”  already quoted, refers to “ some small ones”  on the Barcoo, below 
Inniskillen (between Tambo and Blackall).

Between Langlo Downs and Whitechapel Creek (approx. Lat. 25° 30' S. and Long. 
145° 50' E.), I  am informed by Mr. G. Neville Griffiths, several “ extinct”  mud springs 
have left mounds measuring about thirty feet in diameter at the base and about thirteen 
feet in height.

Angy Springs, near Boulia, Lat. 22° 55' S., Long. 140° 25' E.— I am also informed 
by Mr. Griffiths that at Angy, about twenty-seven miles east of Boulia, between 
Warrenda Creek and the Hamilton River, twenty or thirty strong springs are met with, 
forming large mounds o f white soda. The water is clear and of normal temperature.

Thargomindah H ot Springs.— Hot mud springs are known to occur in the 
neighbourhood of Thargomindah, but I am unable to give any description of them. In 
a letter addressed to me on 21th September, 1889, the late Mr. C. S. Wilkinson 
referred to a ridge of granite and gneiss, standing island-like in the Cretaceous 
area, and added:— “ This ridge lies chiefly on your side of the border, and is surrounded 
with mud springs, one of which is a thermal spring. Probably the water is coming up 
along the line o f junction o f the granite and Cretaceous beds.”
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South Australia.— To the above there may be added a short description o f the 
South Australian Mound Springs by Mr. H. T . L. Brown * :—

“ The mound springs, which are the natural indicators o f artesian water beneath 
these plains,f are found in many places near the outcrops of bed rock,J between 
the junction of which and the Cretaceous rocks the water has doubtless found an 
easier egress. On the surface, the water often forms accumulations of travertine 
limestone rising to heights of forty or fifty feet, and showing in the distance 
across the level plains, where there is a group of springs, like a low range of h ills ; 
the deposition of this limestone has in many instances formed raised cups or basins, 
over the edges of which the water flows. The water of these springs contains Boda, 
and is generally good drinking water ; in some cases, however, in the same group of 
springs, there is a great difference in the quality of the water, which in one spring may 
be drinkable, and in another, a few feet away, salt. As a rule, these spring waters are 
warm, and must have a considerable temperature beneath the surface.”

LIFE OF THE POST-TERTIARY AND RECENT PERIODS.
The following is the List, as revised by my Colleague, of extinct animals of whose 

existence in Queensland since the close of Tertiary times we have direct evidence. The 
names of such living animals as are associated with the extinct, in the same deposits, 
are also given. It is, however, not within the scope of this work to publish a Census of 
the present Fauna and Flora of the Colony.

The completeness of the break between the life o f this Period and that of the 
older Cretaceous Period is the first circumstance to strike an observer. The absence of 
Tertiary organisms is equally noteworthy. The leading feature of the Fauna is the 
immense development of some forms of life which at present distinguish the fauna of 
Australia from all others, but which latter, after all, prove to be only a remnant of the 
peculiar assemblage of animal's that flourished in the same area in Post-Tertiary times. 
Kangaroos, Wombats, Wallaroos, and other Marsupials were represented by a large 
number of species now extinct, and the Wingless Birds were in greater numbers than in 
the present day.

DIPROTODON BRECCIA, M ARTY ALE.
Class—Pelectpod a .
Order—Y enebacea.

Corbicula nepeanensit, Lesson

Class—Ga 8tebopoda.
Order—Pectihibbakchiata.

M elania onca, Adams and Angas ...
„ lalonensis, Conrad ..............
„ denisoniensis, Brot ..............

Order—Pulmonata.
L im n aa  rimosa ? Adams and Angas ..............
P hysa  truncata, H. Adams.............

Class—Reptilia.
Order—Cbocodilia.

Crocodilus porosus, Schneider .........................

Freshwater, Living

II

II
II

II

>1

# 'The Mesozoic Plains of South Australia. Proc. Austr. Assoc. Adv. Sci., 1889, i., p. 243. 
t  The Rolling Downs.
X Mr. Brown evidently means by “  bed rock” the Palaeozoic and Plutonic rocks underlying the 

Cretaceous.



Class—Mammalia. 
Order—Mabsupiali a .

JDiprotodon australis, Owen Extinot
M acropus T itan , Owen l>.

DARLING- DOWNS. 
Class—G-astebopoda. 

Order—Pectinibbanchiata.
M elania balonensis, Conrad Living

Class—Pisces. 
Order—Dipnoi.

Ceratodus F osteri, Krefft »
Class—Reptilia. 
Order—Chelonia.

M eiolania Oweni, Smith Woodward Extinct
Chelodina longicollis, Sliaw Living

Order—Lacebtilia.
Chlamydosaurus B ennettii, Owen ... Extinct
M egalania prisca , Owen H
Varanus dirusy De Vis )t

„  emeritus, De Vis ... »
N otiosaurus dentatusy Owen ? II

Order—Cbocodilia.
Crocodilus porosus, Schneider Living
Pallimnarchus pollen s , De Vis Extinct

Class—Aves. 
Order—Cabinata.

Taphcetus brachialis, De Vis ii
N ecrastur a lacer , De Vis ...
Pelicanus prsavusy De Vis >>
Palceopelargus nobilisy De Vis n
Platalea subtenuisy De Vis ... ii
A nas elapsay De Vis n
D endrocygna validipinnisy De Vis ... i»
B iziu ra  exhum atay De Vis ... ii
N yroca  reclusay De Vis ii

„ robustay De Vis ii
Plotus parvu sy De Vis ii
IAthophaps ulnarisy De Vis... n
P rogu ra  gallinaceay De Vis n
Chosornis prceteritusy De Vis ii
P orphyrio  ? rep erta 9 De Vis n

„  MacJcintoshiiy De Vis ... n
G allinula strenuipesy De Vis n

„  p era la ta y De Vis n
Tribonyx effluxus, De Vis ii
F u lica  p r io r , De Vis ii
Xenorhynchus nanusy De Vis ii

Order—R atitje.
D rom aius pa triciu s , De Vis ii

„  gracilip es, De Vis ii
D inornis queenslandi<By De Vis ii
M et a p teryx  bifconsy De Vis ii
Chosornis prceteritusy De Vis ii
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Class—Mammalia. 
Order—Monotbbmata.

Echidna Owenii, Krefffc • • • # • • Extinct
Ornithorhynchus agilis, De Vis • • • Ml »

Order—Mabsupialia.
Phascolom ys medius, Owen........................... . . . »

„  magnus, Owen . . . >9

„  M itchelli, Owen . . . 99

„  parvus, Owen . . . 99

„  platyrhinus, Owen Living
„  Thomsoni, Owen Extinct
„  august idens, De Yis . . 99

Phascolonus gig as, Owen . . . 99

Sceparnodon Ram sayi, Owen 99

Nototherium  M itchelli, Owen 99

„  inerme, Owen ... 99

„  dunense, De Yis 99

D iprotodon  australis, Owen 99

„  minor, Huxley 99

jEuoenia grata , De Vis 99„ robusta, De Yis 99

Phalanger procuscus, De Yis 99

Pseudochirus ? nota lilis, De Vis 9)

Koalem us ingens, De Yis 99

Archizonurus securus, De Vis 99

Thylacoleo carnifex, Owen . . . 99

M acropus Titan, Owen 99

} >  affinis, Owen 99

„  A ja x , Owen 99,, robustus, Goulrf ... 99

„  sp. ind .  (a) 99 •

„  „  ( » ) 99

L eplosiagongracilis, Owen... 99

Osphranter Cooperi, Owen ... 99

„  Qouldii, Owen ... 99

Palorchestes A zael, Owen . . . 99

Pachysiagon Ferragus, Owen 99

„  O tuel, Owen 99

Phascolagus altus, Owen 99

P rocop tod on p u sio , Owen . . . 99

„  Ooliah, Owen... 99

„  Rapha, Owen . . . 99

Protem nodon AnaTc, Owen . . . 99

„  Antceus, Owen 99

„  M im as, Owen 99

j) Og, Owen 99

„  rcechus, Owen... 99

Sthenurus A tlas, Owen 99

„  Brehus, Owen . . . 99

Sthenomerus Charon, De Vis 99

B rachalletes Palm eri, De Vis 99

T riclis  oscillans, De Vis 99

Synaptodon cevorum, De Vis 99

Thylacinus spelceus, Owen . . . 99

Sarcophilus laniarius, Owen 99„ p rior , De Vis ... 99

Dasyurus viverrinus, Shaw... Living
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Order—Sibenia.
Chronozoon oust rale, De Vis ............................ Extinct

Order—Ungulata.
P roch aru s celer, De Yis ... ... ... „

Order—Pboboscidea.
N otoelephas australis, Owen P „

EIGH T-M ILE PLAINS, NEAR BRISBANE.
Class—P isces.

Order— Dipnoi.
Ceratodus Fosteri, Krefft ... ... ... Living

Class—R rptilia.
Order—Cbocodilia.

P allim narchuspollens, De Yis ... ... ... „

CAIW AIROO, NEAR THARGOMINDAH.

D rom ornis australis , Owen... 
D rom aius pa tricius, De Yis

Class—Avks. 
Order— R atit.e .

Extinct
>>

D rom ornis australis, Owen ...

PEAK DOWNS.
Class—A ves. 

Order—Ratita:.
• • ♦ • • • •••

OLSEN’S AND JOHANNSEN’S CAVES, ROCKHAMPTON.
Class—Gasiebopoda.
Order—Pulmonata.

H elix  Cunninghami, G r a y ............................ ... Land, Living
„  Incei, Pfeiffer... ... „
„  W hartoni, Cox „
„  Parsoni, Cox ... „

RAISED BEACH, NUDGEE.
Class— PELECrPODA.
Order— Ostbaoba.

O strea  pes-tigris, H a n le y ........................................  ... Living
Order—Abcacea.

A nom alocardia trapezia, Deshayes. . . . . . .  „

Order—Pectinibbanchiata.
Potam ides ebininus, Brugui&re. „
N aticaplum bea , Lamk. ,,

RAISED BEACH, TOW NSVILLE.
Class— Cbttstacea.
Order— Decapoda.

Thalassina E m erii, Bell. ... Extinct?

POST-TERTIAEY DRIFTS.
STANTHORPE TIN  FIELD.

The Stanthorpe Stream Tin Mines, on the borders of New South Wales, lie on the 
surface of a granitic tableland, at an average elevation of a little less than three thousand 
feet above the sea. The heads of the streams are shallow and swampy. Where the 
streams attain any magnitude they find it easy to wander among the soft deco mposing 
surface of the granite country. The Severn, therefore, and its tributaries, such as 
Quartpot Creek, have exceedingly tortuous courses and deep alluvial deposits.
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By far the greater part of the stream tin is in fine grains of the size of a pin*s 
head and under, and almost always reveals under the lens some trace of an original 
crystalline condition. It contains a large proportion of the “ ruby” and “ amber* 
varieties. Together with quartz granules, it forms, as a general rule, the matrix of a 
coarse, imperfectly cemented conglomerate or gravel of quartz and granite pebbles. The 
pebbles are often rather squared than rounded. They are not of a nature to retain 
striations well, but the shape of some of them leads me strongly to suspect that their 
attrition might, in the first instance, have been due to glacial action. The crystalline 
fragments of felspar, which have frequently been carried into the wash along with the 
quartz and tin-stone, have in most cases decomposed into a stiff kaolin, which sometimes 
helps to keep the wash together.

The tin wash is for the most part confined to the layer of gravel or uncon
solidated conglomerate lying directly on the bed-rock. This gravel is generally 
overlaid by a varying thickness (up to twenty-five feet or more) of gritty sand, which 
is occasionally interrupted by thin layers of gravel (with streaks of tin-stone) or of 
clav.

After an examination of the alluvial workings (in 1882), I  concluded that the 
tin-stone, in its original matrix, must have been in the form of crystals, rarely of large 
size. The ore was probably concentrated by the weathering of its matrix— whether reef, 
lode, or dyke— and of the encasing granite country during a long period of gentle 
subaerial denudation, when the rains were never sufficiently heavy to remove the tin, or 
even the larger quartz stones, from the hillsides where they were left by the decay of 
their matrix. To this theTe apparently succeeded a limited period of heavy rainfall, or 
possibly of snow whose melting produced a rush of water sufficiently strong to “  sluice”  
the general surface of the hill country, and to deposit its heavier materials (including 
the tin-stone) in the upper reaches of the Severn and its tributaries, while carrying off 
its finer particles to the plains of the south-west. To the now current period belong 
the accumulation, under temperate conditions, of the existing surface-wash on the hill
sides (moderately rich in tin ore), and the deposition of the sand (almost destitute of 
tin ore) which overlies the tin wash in the streams.

Two distinct types of tin-bearing rocks are met with in the district— quartz reefs 
and igneous dykes.

The reefs are best developed in the ridges on the left bank of Quartpot Creek, 
nearly opposite Sommerville’s Homestead. Here are the outcrops of at least seven reefs 
or veins, four of which bear north-north-east, one north-east, and one east and west. 
These reefs are of highly crystalline quartz (sometimes smoky), and all contain much 
wolfram arid moderate-sized crystals of tin ore, the latter almost always confined to 
faces and joints. Such reefs are apparently the sources of some of the coarser stream 
tin which is locally met with.

The dykes are composed of granular quartz, fine scaly lithia-mica, and small 
crystals of tin-stone, and form a rock much resembling the stanniferous greisen of 
Saxony. They seem to have been erupted in a molten condition (bringing up the tin oxide 
with them) among fissures in the granite. The tin-stone bears, in some samples I  have 
seen, a proportion of five or ten per cent, to the general mass of the rock. Dykes of 
this character are seen at various points in the Range on the Boundary of the Colony 
between the heads of Kettle Swamp and Sugarloaf Creek. They run at varying angles 
from north-north-east to east-north-east, coinciding in their direction with a system 
of jointing which characterises the granite. The tin-ore crystals of the dykes are 
precisely what, with a little attrition, would form the main mass of the stream tin of the 
heads of the Severn.
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Notwithstanding the -richness of the alluvial deposits of Stanthorpe, no payable 
tin lode has yet been found on the Queensland side of the border.

The Stanthorpe Tin Field has never been geologically mapped in detail, but the 
exhaustive Report of Mr. T. W . Edgeworth David on the Vegetable Creek Tin Mining 
District of New South Wales throws considerable light on the subject. Mr. David 
classifies the stanniferous deposits as follows :—

Deposits of Tin Ore.

Alluvial Stream Works. Plutonic Veins.

Recent and Pleistocene Tertiary
“ Shallow Leads.”  “  Deep Leads,”

mostly capped by lava.

Y ield op Stanthorpe Tin F ield.

Tear. How Figures Obtained. Tons of Stream Tin 
Ore raised.

Value
£

1872 f 1,407 109,816
1873 8,938 606,184
1874 5,702 358,550
1875 ►From Ann. Rep. Dep. Mines for 1885 ... ► 4,475 237,879
1876 4,315 187,201
1877 3,335 133,432
1878 j 2,849 88,366

g rl879 Total in Queensland 2,877 tons, value
£120,391; less Herberton 131£ tons, value© •^  CO*** 00 £5,260 ............................ 2,745* 115,131

. 00 TJ rH £2 lh80 Total in Queensland 2,847 tons, value

* s £142,977; less Herberton 193fc tons, value
s I  £<8 ■{ 1881

£7,740 ............................
Total in Queensland 3,456 tons, value

2,653* 135,237

. a £193,699; less Herberton 1,183^ tons,
£> *■' • value £47,340 2,272* 146,359

71.51ft00

1882 Total in Queensland 4,261 tons, value
£269,904; less Herberton 1,810 tons,

00
rH \ value £72,400 2,451 197,504

1883 817 40,233
1884 934 41,096
1885 503 25,150
1886 430 24,940
1887 356 22,072
1888 414 26,910
1889 310* 16,146
1890 277 14,404

Totals 45,185 2,526,610
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MOUNT SPURGEON TIN FIELD.
This field was discovered in 1886, and has not yet attained great importance. It  

is situated among slates and schists of undetermined age, although it is more than 
likely that they belong, like the Hodgkinson Gold Field, to the Gympie Formation. 
Lodes are known to exist, but the only export as yet has been stream tin ore. The 
“  Annual Report of the Department of Mines ”  for 1888 gives the amount for 1887 as 
60 tons, valued at £4,800; and for 1888, 370 tons, valued at £18,500. The “ R eport”  
for 1889 gives 130 tons, valued at £6,980, for the year. The Report for 1890 gives 
34 tons, valued at £1,530.

PASCOE TIN FIELD, CAPE YORK PENINSULA.
Stream tin has recently been discovered near the mouth of the Pascoe, but the 

value of the discovery has yet to be tested. The tin ore probably came from the 
granite country of the Carron and Janet Ranges.

J.
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CHAPTER XXXVII.
THE O R G A N IC  REM AIN S OF THE POST-TERTIARY PERIOD.
W e have seen that during the Cretace us Period in Queensland, vertebrate 

remains were confined to those of Enaliosaurian and Chelonian Reptilia, and fragmentary 
remains o f Fish. From this time onward, the geological record, palseontologically 
speaking, is a blank. No fossiliferous Tertiary beds have been discovered— certainly 
none of a marine origin. The “ raised beaches”  near Brisbane and Townsville, which my 
Colleague* says “ have been classed as Tertiary,” + are doubtless simply of Post-Tertiary 
age; whilst the existence of the Tertiary plant-beds described by the Hon. A. C. Gregory 
as met with on Darling Downs,J requires confirmation, notwithstanding the presence of 
“  woody seed-vessels ( Conchotheca turgida) . ”  But, of the forerunners of the present 
Avi, Reptilian, and Mammalian Faunae ample and wonderful evidence exists in the 
remains of the extinct, and frequently colossal vertebrates met with in the Post-Tertiary 
or Quaternary Fluviatile Drifts of Queensland. So little geological knowledge appears 
to have been displayed in the collection of these fossils, as to render them useless to the 
geologist, for any but the broadest stratigraphical generalisations.

The only important attempt at a detailed description of these drifts is by Mr. 
Gregory, under the name of “  Older Alluvial or Fossil Drift,”  but further information, 
with the view o f an attempted classification of these fluviatile deposits, is very desirable.

On several occasions Mr. C. W . De Yis has hinted at his belief that some portion 
at least o f the so-called Post-Tertiary Fauna should be regarded as appertaining to an 
older geological period— for instance, the Pliocene. I  am not aware that Mr. De Vis 
has fully enunciated his views, but, no doubt, very much can be said in support of his 
suggestion.

The fresh-water Mollusca accompanying the ossiferous remains are all living 
species, so far as we know, but sufficient attention has not been paid by collectors to 
this important point.

DESCRIPTION OF THE SPECIES.
Kingdom—ANIMALIA.

Sub-kingdom— ANNULOSA.
Class— C r u s t a c e a .

Order—DECAPODA.
Family—TH ALASSIN ID J2.

Genus— T H A  L A S S IN A , Latreille, 1806.
(Gen. Crust, et Insect., i., p. 51.)

Thalassiha. Emebii, B ell, PI. 36, fig. 6.
Thalassina Emerii, Bell, Proc. Geol. Soc., 1844, iv., p. 360.

,, „  Etheridge fil., Cat. Australian Foss., 1878, p. 197 (for synonymy).
Obs. The original specimen was described simply as coming from “  New 

Holland,”  without any further indication of precise locality or horizon. Prof. Bell 
found some difficulty in fixing upon valid distinguishing characters between this species 
and the recent form Thalassina anomala, Herbst. (T. scorpioides).

* Handbook Queensland Geology, 1886, p. 78.
+ They were so described to me by the late Professor Denton, but from the first time I had an oppor

tunity of seeing them I regarded them as comparatively recent “  raised-beach ”  deposits. (E.L.J.)
J Report on the Geological Features of the South-eastern District of Queensland, p. 2. Brisbane: 

by Authority: 1879
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From the time of Prof. Bell’s description to the discovery of the specimen which 
came into my Colleague’s hands, nothing else appears to have been added to the history of 
this peculiar fossil.* The present example, of which only the abdominal somites and the 
legs are preserved, is contained in a blue limestone nodule. The three first pairs of 
legs are almost entirely preserved, especially the second pair, but of the fourth and fifth 
only small portions remain. The whole of the thorax has been removed, leaving the six 
abdominal somites turned under and adpressed against the remains of the legs. Neither 
the original figure nor the present specimen shows any trace o f the lateral or sub- 
marginal ridges visible on the abdominal segments of the recent T. anomala. In a letter 
dated Townsville, May 27th, 1881, my Colleague says, speaking of the present fossil, 
“  The nodule of limestone was picked up here, but 1 can throw no light on where it came 
from. I  do not know of any limestone on the coast nearer than Temple Bay, and No. 6 
Northumberland Island.” f

Loc. and Horizon. Beach at Townsville {R . L. Jack)— Post-Tertiary or Recent?

Sub-Kingdom -M O L L U SC A . 
Section-MOLLUSCA VERA.

Class— PELECYPODA.
Order—OSTRACEA.
Family— OSTREID2E.

Genus— OSTREA , Linnaeus, 1758.
(Syst. Nat., Ed. x., p. 696.)

O s t r e a . p e s - t i g r i s , Hanley, PI. 36, figs. 7-9.
Ottrea pes-tigris, Hanley, Proc. Zool. Soc., 1845, xiii., p. 106.

„  mordax, Gould, Wilkes’ U.S. Explor. Exped., 1852, xii. (Mollusca and Shells), p. 464, Atlas, 
f. 575, a and b.

Obs. Several examples of a small Oyster, still retaining traces of the deep red 
purple colour characteristic of this species, as described by Gould, as well as the 
spatulate outline and solid structure, have been collected from Post-Tertiary deposits by 
my Colleague. The attached valve shows the “  erect triangular tooth-like folds ”  for the 
reception of the digitations of the larger valve ; and also the concentrically-arranged 
pits round the margin within the valve, together with the darkly-stained adductor-scar.

Authenticated specimens of Ostrea pes-tigris, Hanley, have been compared with 
the present specimens, and also recent Australian shells, by Mr. E. A. Smith and the 
Writer, and we believe them to be identical. Hanley’s specimens were derived from 
Borneo, Gould’ s from Fiji, and, being identical, the former’s name must be adopted.

Dr. J. C. Cox, in his Paper, “  On the Edible Oysters found on the Australian 
and Neighbouring Coasts,”  says :— “ This species is a rock oyster found adhering very 
firmly to the rocks by the whole of the lower valve, from Brisbane in Queensland to far 
north beyond Port Denison . . . and probably all along the coast north of
Moreton Bay to Cape York, and at Lord Howe’s Island.”  J

Loc. and Horizon. Child’ s Vineyard, Nudgee, about nine miles from Brisbane 
(R  L. Jack) — Estuarine Beds (Raised-beach).

* A number of specimens, apparently of the same species, were collected by the late Mr. James Smith, 
shortly before his death, at Casuarina Island, Keppel Bay. They occur in limestone nodules, and are now in 
the Geological Survey Collection, but have not yet been seen by my Colleague. (R.L.J.)

+ These limestones are Palaeozoic. (R.L.J.)
$ Proc. Linn. Soc. N. S. Wales, 1883, vii., p. 130.
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Order—ARCACEA.
Family— ARCIDJE.

Genus—A N O M A D  0  0A U D I  A , K lein , 1753.
(Tentamen Meth. Ostracol.)

A n o m a l o c a r d ia  t b a p e z i a , Deshayes, PL 36, figa. 10-12.
A rea  trapezia, Deshayes, Mag. Zool.

,, lobata, Reeve, Conch. Icon. (Mon. A rea), 1844, ii., Sp. 19, t. 3, f. 19.
Anomalocardia trapezia, Angas, Proc. Zool. Soc., 1867, p. 931.

Sp. Char. Shell obliquely-rhomboid, much produced posteriorly, and post- 
ventrally, gibbous and prominent in the umbonal region ; test solid, inner margins 
strongly toothed. Hinge-line shorter than the width of the shell-area, which is elongately 
triangular, with two to four or five cartilage grooves, and transversely striate; teeth 
about forty-five in full-grown specimens; umbonal region convex and gibbous, pro
jecting upwards much above the hinge-line ; umbones anteally incurved. Anterior ends 
small, the margins obliquely rounded, insensibly passing into the ventral, which is 
similar; posterior sides variable in their proportions, sometimes abruptly sub-truncate, 
at others becoming expanded and rather flattened, with an obliquely elevated hinge
line, their margins rounded ventrally, and obliquely truncated more or less dorsally; 
muscular impressions strongly marked. Surface with numerous strong radiating ridges 
or costae, quite two-thirds of which are inclined towards the posterior, and becoming 
much flattened on the posterior slope, crossed by concentric frillings, and rising on the 
costae into echinations.

Ohs. Amongst an abundance of this species is a shortened and very gibbous 
variety, with high elevated umbones, and greatly produced in a posterior ventral 
direction (PI. 36, figs. 11 and 12), and in which the marginal crenulations are also very 
strong.

Reeve gives the locality of this common Australian shell wrong, as he does in so 
many other cases— viz., the W est Indies. The National Collection in London contains 
numerous examples from the Brisbane Water, which entirely correspond with the fossil.

Doc. and Horizon. Child’s Yineyard, Nudgee, about nine miles from Brisbane 
(B . L. Jack) —Estuarine Beds (Raised-beach).

Order—YENERACEA.
Family— C YREN ID  JE.

Genus— C O BBICU LA, Megerle, 1811.
(Berlin. Magazin, 1811, p. 56.)

COBBICULA NEPEANENSIS, DeSSOU.
Cyclas Nepeanensis, Lesson, Voy. Coquille, Zoologie, 1830, ii., p. 428, Atlas, 1 .13, f. 14, g-n.
Cyrena Australis, Deshayes, Encyclop. Method., 1830, Vers, ii., No. 12, p. 50.
Corbicula Australis, Deshayes, Cat. Conchif. Brit. Mus., 1854, p. 230.

,, ,, Daintree, Quart. Journ. Geol. Soc., 1872, xxviii., p. 274.
,, ,, Smith, Journ. Linn. Soc. (Zool.), 1883, xvi., p. 300, t. 17, f. 26 and 27.

Ohs. This is probably the shell cited by the late Mr. Richard Daintree as 
occurring with Diprotodon remains at Maryvale Creek. The specimens of these 
freshwater shells are not forthcoming now, which is to be regretted, because fresh 
comparisons would have been advantageous.

Doc. and Horizon. Maryvale Creek, Clarke River, North Queensland {The late 
B . Daintree) — Diprotodon-breccia.

2 B
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Class— Gasteropoda.
Order—PECTINIBRANCHIATA.

Family— MELANIID2E.

Genus—M E L A N IA , Lamarck, 1801.
(Syst. Anim. sans Vertfeb., p. 91.)

M e l a n ia , o n c a , A. Adams and Angas.
M elania onca, A. Adams and Angas, Proc. Zool. Soc., 1863, p. 415.

„  Brot, Kuster’s Conchyl. Cabinet, Edit. 2, 1874, p. 330, t. 34, f. 7. 
f  „  area, Daintree, Quart. Journ. Geol. Soc., 1872, xxviii., p. 274.

„  onca, Smith, Proc. Linn. Soc. (Zool.), 1883, xvi., p. 259.
Obs. The name Melania area occurring in Mr. Daintree’ s “ Notes on the 

Geology of the Colony of Queensland ”  is probably a misprint for tlie above species.
Loc. and Horizon. Mary vale Creek, Clarke River, North Queensland ( The late

B . Daintree) —Diprotodon-breccia.

M e l a n i a  b a l o n e n s is , Conrad.
Melania Balonensis, Conrad, Prod. Acad. Nat. Sc. Philadelphia, 1850, v., p. 11.

„  „  Conrad, American Journ. Conchol., 1866, ii., p. 80, t. 1, f. 10.
„  ,, Brot, Kuster’s Conchyl. Cabinet, I., Edit. 2, 1874, p. 287, t. 28, f. 14, 14a and b, and 15.
., „ Smith, Proc. Linn. Soc. (Zool.), 1883, xvi., p. 257, t. 5, f. 1-3.
„  pagoda, Daintree (non Lea), Quart. Journ. Geol. Soc., 1872, xxviii., p. 274.

Obs. There appears to be much variation in size and appearance, both in the 
living and fossil individuals of this species, especially in form and stoutness, whilst a 
few of the fossils are more elongate than any of the recent examples in the British 
Museum. The former certainly appears to have grown to a larger size than the latter. 
This is probably the species recorded in Mr. Daintree’s Paper as Melania pagoda, which 
is not known as an Australian living species.

Loc. and Horizon. King’s Creek, Darling Downs, in Post-Tertiary deposits 
associated with extinct marsupial remains {Dr. G. Bennett— Colin. British Museum) ; 
Maryvale Creek, Clarke River {The late B. Daintree) —Diprotodon-breccia.

M e l a n i a  d e n i s o n i e n s i s , Brot.
Melania Denisoniensis, Brot, Kuster’s Conchyl. Cabinet, Edit. 2, 1874, p. 234, t. 25, f. 6.

, „  Smith, Journ. Linn. Soc. (Zool.), 1883, xvi., p. 259, t. 5, f. 4-8.
,, mcesta, Daintree (non Hinds), Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 274.

Obs. In all probability this is the species mentioned by Mr. Daintree as 
Melania mcesta.

Loc. and Horizon. Maryvale Creek, Clarke River, North Queensland {The late 
B . Dain tree)  — Diprotodon-b receia.

Family— CERITH IID iE .

Genus— E O T  A M ID E S , Brongniart, 1822.
(Descrip. Geol. Environs Paris.)

P o t a m id e s  e b i n i n u s , Bruguiere, sp., PI. 36, fig. 14-16.
Cerithium ebininum (Brug.), Deshayes, in Lamarck, Hist. Nat. Anim. s. Vertfeb., 2nd edit., 1843, ix., p. 287. 
Potamides ebininus, Reeve, Conch. Icon. (Mon. Potamides), 1866, xv., Sp. 2, t., f. 2a, 2b, and 2.

Sp. Char. Shell elongatelv pyramidal; whorls twelve-fourteen, concave above, 
convex below ; body-whorl usually highly varicated; sutures well marked; apex acute ; 
angles of the whorls bearing a series o f obtuse prominent tubercles, which fall into a



643

series o f obliquely vertical lines, the surface being otherwise spirally ridged, the ridges and 
intervening sulci about equal, the former passing over the tubercles. Aperture much 
expanded; canal oblique, open and w ide; outer lip very much foliated and thickened, 
with a sinuosity of greater or less depth; inner lip reflected, thickened above and 
beneath.

Obs. This fine species appears to occur in a fossil state near Brisbane in as great 
profusion as it does in the estuaries of the eastern coast of Australia at the present 
time. In some specimens the mouth is greatly thickened, especially the outer lip, 
forming a strong varex (PI. 36, fig. 16). Jts amount of sinuosity also varies, being very 
sharp in some specimens, and obtuse in others, when the lip is much thickened.

Loc. and Horizon. Child’ s Vineyard, Nudgee, about nine miles from Brisbane 
(12. L. Jack)— Estuarine Beds (Raised-beach).

Eamily— N  ATICID^E.

Genus—N A T IC A , Adanson, 1757.
(Hist. Nat. Sdn^gal, Coquil., p. 172.)

N atica pltjmbea, Lamarck, PI. 36, fig. 13.
Naticaplumbed, Lamarck, Hist. Nat. Anim. sans Vert&b., 1822, vi., Ft. 2, p. 198.

„  „  Reeve, Conch. Icon. (Mon. Natica), 1855, ix., Sp. 34, t. 9, f. 34, a and b.

Obs. The fossil possesses the oblong-turbinate shape, conoid spire, infra-sutural 
flattened space on each whorl, and the narrow, elongate umbilicus o f Natica plumbea.

Loc. and Horizon. Child’s Vineyard, Nudgee, about nine miles from Brisbane 
(12. L. Jack) — Estuarine Beds (Raised-beach).

Order—PULMONATA.*
Obs. W e are greatly indebted to Mr. Charles Hedley, P.L.S., for the following 

epitome of his views on the origin and distribution of the Australian Pulmonifera. As 
these have an interesting geological bearing we are glad to avail ourselves of the 
opportunity of inserting them f  :—

“  One of the most remarkable facts yielded by an analysis o f the Australian 
Land Molluscan Fauna is that the operculate snails are confined to a narrow strip of 
land along the Queensland coast. Proceeding southwards from Torres Straits they diminish 
gradually till the last outpost of the invading army is reached about the Clarence River, 
in N. S. Wales. The sole apparent exception to this rule is Truncatella, which spreads 
to Tasmania and South Australia, but as this genus is strictly littoral, and evidently 
migrates not by land but by sea, it cannot be considered as a disturbing factor in my 
generalisation. Contrasting the fauna of Queensland with the more typically Australian 
and probably archaic fauna of Tasmania, Victoria, and Western Australia on the one 
side, and that of New Guinea on the other, it will be seen that this foreign aspect of the

* In addition to the species enumerated here, Messrs. C. T. Musson and C. Hedley have recorded 
the following species from Olsen’s Caves :—

Helix (Charopa) iuloidea, Forbes.
,, (Rhytida) splendidula, Pf.
,, „  „  ,, var. strangeoidesy Cox.

Pupina Coxi, Morelet.
„  meridionalis, Pf.

(See Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), pp. 551-564.) 
tL and  Molluscan Fauna of British New Guinea (Anatomical Supplement). Proc. Linn. Soc. 

N. S. Wales, 1892, vi. (2), Pt. 4, p. 694,
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operculate genera Pupina, 3elicin a , and Diplommatina is shared by tbe inoperculate 
forms of Atopos, Badra, Chloritis, and Papuina; A . prismaticus o f Papua claiming 
affinity with A. australis of Queensland, 3 .  Broadbenti with B . informis, G. chloritoides 
with C. Porteri, and P. naso with P . Macgillivrayi. The species actually common to 
both regions are few ; B. Macleayi inhabits both countries, T. annula only finds a place 
in tbe Queensland catalogue by courtesy, while P . pedicula, S gracilis, T. ceylanica,
T. valida, and L. vitreum are widespread throughout Polynesia. From these premises 
it may be deduced that this portion of the Queensland molluscan fauna, though isolated 
sufficiently long to have lost specific identity with that of Papua, has nevertheless been 
derived from it.

“  The shallow sea of Torres Straits now severs this Continent from the 
adjoining Island. Were its bed raised but seven fathoms the two countries would be 
united, while an elevation of ten fathoms would form a wide bridge between them. 
When the marine life east and west of Torres Straits is better known it will be of 
interest to observe whether the influence of an ancient isthmus is still visible in any 
divergence between the fauna inhabiting the two areas.

“  Further to the westward the coasts of Australia and New Guinea again converge, 
being separated by an arm of the Arafura Sea, which gradually shoals from a central 
depth of forty fathoms, and stretches for about a hundred and fifty miles between Cape 
Wessel in the Northern Territory, and Cape Yalsche on the opposite shore o f Dutch 
New Guinea.

“  In the ‘ Transactions of the Boyal Society of S. Australia’ (vol. v., 
pp. 47-56), Professor Tate enumerates the Land and Freshwater Mollusca o f 
tropical S. Australia. It is remarkable that whereas a third of the land shells of 
Papua, and a sixth of the lapd shells of Queensland, are operculate, his census 
includes no operculate land shells whatever. Thus, at the remote date when the 
ancestors of the present Queensland molluscan fauna migrated from New Guinea 
across the ancient isthmus that I  suppose to have bridged Torres Straits, the 
Arafura Sea appears to have still presented an impenetrable barrier between the two 
countries. The former elevation of land in this region, if uniform from east to west, 
may therefore be calculated at more than seven and less than forty fathoms.”

Family— LIM NiEIDJS.

Genus— LIM NJEA, Lamarck, 1799.
(Prodrome—M^m. Soc. Hist. Nat. Paris, 1799.)

Amphipeplea vinosa, A. Adams and Angas, Proc. Zool. Soc., 1863, p. 415.
Idmnoea (Amphipeplea?) vinosa, Smith, Journ. Linn. Soc. (Zool.), 1883, xvi., p. 273.

„  rimosa, Daintree, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 274.
Ohs. The name Limno&a rimosa, given in Mr. Daintree’s Paper, probably refers 

to this species.
Loc. and Borizon. Maryvale Creek, Clarke Fiver, North Queensland (The 

late B . Daintree)— Diprotodon-breccia.

Genus— P B Y S A , Draparnaud, 1801.
(Tab. Moll. Terr. Fluv. France.)

P h t s a  t b u k c a t a , 3  Adams.
Physa (Ameria) truncata, H. Adams, Proc. Zool. Soc., 1861, p. 144.

„  truncata, Daintree, Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 274.
„  (Ameria) truncata, Smith, Journ. Linn. Soc. (Zool.), 1883, xvi., p. 292.

Loc. and Sorizon. Maryvale Creek, Clarke Biver, North Queensland (The late 
It. Dain tree) — Diprotodon-breccia.
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Family— HELICIDJE.

Genus—H E LIX \ Linnaeus, 1758.
(Syst. Nat., Ed., x.

H elix (P edixogyra) Cunninghami, Gray.
H elix Cunninghami, Gray, Proc. Zool. Soc., 1834, p. 64.

„  ,, Reeve, Conch. Icon. (Mon. Helix), 1852, vii., t. 7, f. 363.
,, ,, Cox, Mon. Australian Land Shells, 1868, p. 52, t. 1, f. 5 and 5a.
,, (Pedinogyra) Cunninghami, Pilsbury in Tryon, Man. Conch., 2d. Ser., vi., Helicidse, iv., Pt. 21, 1890, 

p. 14, t. 2, f. 28-31.
Obs. A  very large and remarkable shell, of which a much decorticated example 

was obtained by the late Mr. James Smith. I t  is now living around Port Curtis and 
Rockhampton. It is a depressed discoid, and very solid shell, with a scarcely pro
minent spire-; four or five quickly-increasing whorls, the last being very wide and bluntly- 
keeled, and suddenly deflected in front. The umbilicus is very large and open, so as to 
form what Mr. L. Reeve calls “  a wide perspective basin,”  this being one of the chief 
characters of the shell. The fossil has a diameter of three and three-quarter inches.

Loc. Olsen’s Cave, Rockhampton, in red stalagmitic limestone ( The late James 
Smith).

H elix (H adra)  I ncei, Pfeiffer.
H elix  Incei, Pfeiffer, Proc. Zool. Soc., 1845, p. 126.

„  ,, Reeve, Conch. Icon. (Mon. Helix), 1852, vii. t. 68, f. 356, a-c.
,, ,, Cox, Mon. Australian Land Shells, 1868, p. 54, t. .5, t. 18, f. 1.
,, (Hadra) Incei, Pilsbury, in Tryon, Man. Conch., 2nd. Ser., vi., Helicidse, iv., Pt. 21, 1890, p. 167, 

t. 39, f. 77-81.
Obs. The sub-fossil form very closely resembles the figures of Reeve. It is a 

depressed-globose umbilicated' shell, with a convexly-conoid spire; whorls are six in 
number, the last large and well-rounded, and the columellar margin reflected and 
nearly covering the umbilicus. The shell is finely preserved and encrusted with 
stalagmite.

Loc. and Horizon. Johannsen’s Cave, Rockhampton, in stalagmite (The late 
James Smith).

H elix (H adra) W hartoni, C o x .

H elix Whartoni, Cox. Proc. Zool. Soc., 1871, p. 55, t. 3, f. 5, 5a.
„  (Hadra) Whartoni, Pilsbury in Tryon, Man. Conch., 2nd. Ser., Helicidse, iv., Pt. 21, 1890, p. 171, 

t. 19, f. 31, 32, t. 33, f. 68, 69.
Obs. This is an openly umbilicate, depressed-globose thin shell, with a rather 

raised spire; there are six and a-half flattened whorls, the last descending in front. 
The columellar margin of the aperture is triangular and dilated, half concealing the 
umbilicus. H . Whartoni is found around Port Denison. The shell is finely preserved 
in the fossil.

Loc. Johannsen’s Cave, Rockhampton, in stalagmite ( The late James Smith).

H elix (H adra) Parsoni, C o x .

H elix  Parsoni, Cox, Proc. Zool. Soc., 1872, p. 18, t. 4, f. 2.
,, (Hadra) Parsoni, Pilsbury in Tryon, Man. Conch., 2nd Ser., vi., Helicidee, iv., Pt. 21, 1890, p. 162, 

t. 85, f. 11-13.
Obs. H . Parsoni is described by Dr. Cox as a globose-conical shell, with an 

obtusely conical round spire, and a deep open umbilicus; whorls seven, convex; the 
suture margined with a distinct white lin e ; the last whorl produced and deflected in 
front, and the base flattened. The aperture is ovately lunar, with a slightly thickened
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peristome, expanded and reflected throughout; the collumellar margin triangularly- 
dilated, and overhanging the large umbilicus. The specimen is a decorticated example.

Loc. Olsen’s Cave, Rockhampton, in red sitalagmitic limestone (The late James 
Smith).

Genus— BTJLIMITS, Scopoli, 1777.
(Introd. Hist. Nat.)

Section— PLACOSTYLUS, B eck , 1837.
(Index Moll., p. 57.)

B ulimfs (P lacostylus) fibbatus, Martyn.
Lim ax fibratus, Martyn, Univ. Conch., 1734, t. 25.
Bulimus fibratus, Gray in Diffenbach, Travels in New Zealand, 1843, ii., p. 247.

„  Bairdii, Reeve, Conch. Icon. (Mon. Bulimus), 1848, v., t. 43, f. 272.
Obs. A  specimen of this species, with a portion of the body-whorl wanting, was 

presented to the British Museum by the late Mr. R. Daintree, and was said to have 
been collected in “ Australia.”  The section Placostylus has not hitherto been observed on 
the Australian Continent, although known from many of the Pacific Islands, and the fossil 
must therefore remain doubtfully associated with its former fauna. An error may 
have been committed, but as Mr. Daintree was known to be a careful collector and. keen 
observer, the species is provisionally included amongst the latter. The specimen retains 
the coarsely rugate appearance o f B. fibratus, and is preserved in a fine ochre-yellow 
sandy matrix.

Sub-kingdom— VERTEBKATA.
Class— P is c e s .

Order—DIPNOI.
Family— LEPIDOSIRENIDJE.

Genus— CERATODUS, Agassiz, 1838.
(Poissons Foss., iii., pp. 129 and 166.)

Cebatodus F obstebi, Krefft.
Ceratodus Forsteri, Krefft, Proc. Zool. Soc., 1870, p. 221, p. 222, f. 1-3.

„  „  Gunther, Phil. Trans., 1872, clxi., Pt. 2, pp. 511 and 514, t. 30, f. 2 and 3, t. 31, f. 1-9,
t. 32, f. 1 and 2, t. 33, f. 1-3, t. 34, f. 1-3, etc.

,, Pcdmeri, Krefft, Nature, 1874, ix., p. 293.
,, Forsteri, Huxley, Proc. Zool. Soc., 1876, p. 24.
„  „  De Vis, Proc. R. Soc. Queensland, 1884, i., Pt. 1, p. 40.
,, ,, Smith Woodward, Cat. Foss. Fishes Brit. Mus., Pt. 2, 1891, p. 274.

Obs. The late Mr. Gerard Krefft appears to have been the first to call attention 
to the fossil remains of this very remarkable genus. In a short communication 
forwarded to “  N ature”  he recorded the discovery of the left upper dental plate of a 
Ceratodus, to which he applied the name C. Palmeri, on the grounds that the tooth 
was larger than the corresponding one in C. Forsteri, the enamel coarser, and the surface 
more undulated.

The single tooth acquired by Mr. Krefft has since been supplemented by others 
obtained for the Queensland Museum, consisting of four pterygopalatine plates and 
five mandibulary. Of these teeth Mr. De Vis states— “ W e can perceive an approximate 
similarity in their leading features, which enables us to avoid the error o f considering 
them all of different species, and leads us to regard them as not only one, but one with 
the living C. Forsteri."
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Class— R e p t il ia .
Order—CHELONIA.

Family— M E IO LA N IID iE .*

Genus— M E  1 0  L A N IA , Owen, 1886.
(Proc. R. Soc., xl., p. 315.)

M eiolania Oweni, Smith Woodward.
Megalania prisca, Owen, Phil. Trans. 1881, clxxi., Pt. 3, p. 1037, t. 37, f. 1, t. 38; f. 1-3.

,, ,, Owen, Loc. cit., clxxii., Pt, 2, p. 547, t. 64, t. 65, f. 1-4.
Ceratochelys sthenurus, Huxley, Proc. R. Soc., 1887, xliii., p. 237 (Queensland cranium and tail-sheath). 
Meiolania Oweni, Smith Woodward, Ann. and Mag. Nat. Hist. 1888, i., p. 89.
Miolania Oweni, Lydekker, Cat. Foss. Reptilia and Amphibia Brit. Mus., Pt. 3, 1889, p. 166.

Ohs. A  few pages further on will be explained the restriction which has been 
made in the use of the name Megalania prisca, Owen. It appears that it originally 
included— (a), lacertilian vertebrae, and an occipital fragment; (h), a chelonian skull 
and tail-sheath ; and (<?), marsupial foot-bones. The name is now restricted to the first 
of these, the chelonian skull and tail-sheath being referable to Owen’s later described 
genus Meiolania.

This skull, found by Mr. G-. E. Bennett in 1871, at King’s Creek, Darling Downs, 
was spoken of by Sir Richard Owen as that of a Lacertilian, in the following words—“ They 
[i.e ., the pieces] included unquestionable horn-cores, and the fore-part of an upper
jaw, showing no trace of teeth or sockets on the alveolar border................................ On
restoring the cranium, as far as its transmitted fragments could be eorrectly juxtaposed, 
it manifested, in one part, not only a well-defined surface from which an apparently 
autogenous horn-core, as in the Giraffe, had become detached, but also pairs of exogenous 
ones like those of the Ox. The longest of these extended from the upper and side 
borders of the hinder portion of the cranial specimens, but evidently anterior, as in the 
Bison, to the occipital ridge. The surface, seemingly for the sutural attachment of a 
horn-core, was on the upper part of the nasal bone, symmetrical in shape, crossing 
the mid-line, like the horn of a Rhinoceros.”  Only in the small Australian Lizard—  
Moloch horridus, Giray—could Owen find a head “ resembling in its proportionate 
breadth and shortness that of Megalania.”

The tail-sheath was found in 1881, at the same spot as the previous specimen, and 
was referred by Owen to the same animal. The specimen included three annular 
segments, and the terminal cap of an osseous sheath. “  Each of the annular segments,”  
says Prof. Owen, “  sends off two pairs of massive conical processes, like the horn-cores 
of the skull, but of a larger size. This caudal armour resembles that seen in Uromastix 
princeps, O ’Shaugn., from Zanzibar, and more particularly still that of Moloch horridus, 
Q-ray.”  These remains were obtained by Mr. G-. E. Bennett at King’ s Creek, Darling 
Downs.

The researches of Prof. Huxley f  on other similar remains from Lord Howe 
Island, named Meiolania platyceps and M. minor by Prof. Owen,! an(i  having the greatest

* Boulenger, Proc. Zool. Soc. 1887, Pt. 3, p. 554; Gunther, Encyclop. Brit., 9th Edit., 1888, xxiii,, 
p. 457.

f  Proc. R. Soc., 1887, xliii., p. 237.
J Phil. Trans., 1886, clxxvii., Pt. 2, p. 471, t. 29-31.

hoc. and Horizon. Darling Downs (O'. TV. he Vis, Colin. Queensland Museum)—
Chinchilla Conglomerate. A Ceratodus tooth has also been obtained at the depth of
about seventy feet from a well sunk in the Eight-mile Plains, near Brisbane.
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possible resemblance to the skull from King’s Creek, but smaller in size, appear to put 
it beyond doubt that these fossils are Chelonian and not Lacertilian. They are believed 
to be most nearly allied to Chelydra and Gypochelys, Cryptodiran genera. A full 
explanation of this matter will be found a few pages further on.

The occurrence of this genus of Chelonia in Queensland is exceedingly interest
ing, because the section of the order to which it appertains is not otherwise represented 
in Australia. This statement of Prof. Huxley’s has been controverted by Mr. G. A. 
Boulenger,# who considers that Meiolania is a member of the group to which the 

.Australian forms belong— viz., the Pleurodira. The balance of evidence, however, 
favours Prof. Huxley’s view.f In concluding a brief review of this subject Mr. B . 
Lydekker makes the following pertinent remarks J :— “  Perhaps the acquisition of the 
plastron may be necessary before we can be absolutely certain as to the Pleurodiran 
nature of Miolania, but in the first place distributional evidence is very strongly in 
favour of this view, while the osteological evidence adduced by Boulenger seems still 
more so. That the genus represents a distinct family there can be no question whatever.

hoc. and Horizon. King’ s Creek, Darling Downs (G . F. Bennett— Colin. Brit. 
M us.)— Pluviatile deposits.

Family— CHELYIDJE.

Genus— C H E L O D IN A , Fitzinger, 1826.
(N. Class Kept., p. 6.) §

Chelodina longicollis, Shaw.
Testudo longicollis, Shaw, Gen. Zool., 1802, iii., p. 62, t. 16.
Chelodina longicollis, Gray, Syn. Rept., 1831, p. 3!).

,, „  Lydekker, Cat. Foss. Reptilia and Amphibia Brit. Mus., 1889, Pt. 3, p. 168.
Obs. The British Museum Collection contains an imperfect nuchal bone, a 

tenth marginal bone of the right side, and a small right humerus, said to be of this 
species.

Loc. and Horizon. Westbrook, branch of Oakey Creek, Condamine Biver (D r.
G. Bennett— Colin. Brit. M us.)— Fluviatile deposits.

Order—LACERTILIA.
Family— AGAM IDJE.

Genus— C H LAM TD O SAU B U S, J. E . Gray, 1827.
(P. P. King’s Survey, Coasts of Australia, ii., p. 424.)

Chlamydosatteus B ennettii, Owen, m.s.
Chlamydosaurus Bennettii, Owen in Bennett, Papers and Proc. R. Soc. Tas. for 1875 [1876], p. 57.

,, Kingi, Lydekker (non Gray), Cat. Foss. Reptilia and Amphibia Brit. Mus., Pt. 1,1888, p. 276.
Obs. The Frilled Lizard (O  Kingii, Gray), appears to be represented in the 

Quaternary Deposits of Queensland by an extinct species which has received the ms. 
name o f G. Bennettii, Owen.

The remains, consisting of part o f a jaw with teeth, were found by Mr. G. F. 
Bennett, and forwarded to Prof. Sir B. Owen, but the fragment has never been * * * §

* Proc. Zool. Soc., 1887, Pt. 3, p. 554; Ann. and Mag. Nat. Hist., 1889, iii., p. 138.
t  See Bauer, Ann. and Mag. Nat. Hist., 1889, iii., p. 54.
X Cat. Foss. Reptilia and Amphibia Brit. Mus., Pt. 3, 1889, p. 160.
§ Fide Lydekker, Cat. Foss. Reptilia and Amphibia Brit. Mus., Pt. 3, 1889, p. 168.
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described in detail. The extinct species differs from its living representative, Dr. G . 
Bennett says, by possessing a shorter, more obtuse, and higher head. On the other 
hand, Mr. R. Lydekker states that it does not show any characters by which it can be 
distinguished from the living species.

Loc and Horizon. G-owrie Station, Darling Downs (G . F. Bennett) — Fluviatile 
deposits.

Family— V A R A N ID iE .

Genus—M E G A L A N IA , Owen, 1858.*
(Proc. R. Soc., ix., p. 273.)

M egalania prisca, Owen.
Megalania prisca, Owen, Proc. R. Soc., 1858, ix., p. 273.

„  Owen, Phil. Trans., 1860, cxlix., p. 43, t. 7, f. 1-4, t. 8, f. 1-4; Ibid., 1881, clxxi., Pt. 3, p.
1037, t. 34, f. 1-2, t. 35, ff. 1-4, t. 36, f. 1-2; Ibid., 1886, clxxvii., Pt. 1, p. 327, t. 13. 

Megalania ( l Varanus) prisca, Smith Woodward, Ann. and Mag. Nat. Hist., 1888, i., p. 89.
Varanus priscus, Lydekker, Cat. Foss. Reptilia and Amphibia Brit. Mus., 1888, Pt. 1, p. 284.
?  Megalania (Vertebrae, ribs, fibula, and ulna) De Vis, Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. 94.

Ohs. The above name was originally applied by Sir Richard Owen to three 
vertebrae o f a land lizard surpassing in bulk the largest existing species, and equal in 
size to those o f the largest living Crocodiles, representing an individual of not less than 
twenty feet in length. Prof. Owen arrived at these conclusions by a comparison of 
measurements between the fossils and similar parts of the great Lace Lizard of 
Australia, Varanus (Hydrosaurus) giganteus, Gray. The vertebrae in question were 
obtained on a branch o f the Condamine River, and were purchased for the British 
Museum.

The second contribution to our knowledge of this peculiar lizard contained 
descriptions of an entire dorsal vertebra from the Darling Downs, forwarded to Sir R. 
Owen by Dr. George Bennett; some-sacral vertebrae, and an expanded end of a 
scapula from the neighbourhood of Melbourne, obtained by Mr. F. M. Haynal; caudal 
vertebrae from Gowrie, Darling Downs, from Mr. St. Jean, with the occipital segment 
of the skull from the same locality; and lastly the anterior portion ol a skull found by 
Mr. G. F. Bennett, in 1871, at King’s Creek, Darling Downs. Subsequent to, and 
including the last discovery, other bones were referred to Megalania by Sir Richard 
Owen, but unfortunately in his earnest and enthusiastic zeal he united under one name 
remains from widely separated localities, and obtained at irregular intervals. The 
oversight which Prof. Owen committed in this respect has been unravelled with 
marked ability by Mr. Smith Woodward, and I cannot do better than quote his remarks 
in extenso. Speaking of the cranium found by Mr. G. F. Bennett, he says— “ The latter 
fragments were hypothetically assigned to the same genus and species + as the original 
fossils discovered in 1858, and the presence of bony horn-cores upon the skull led to a 
comparison with the small Australian Moloch horridus, which is also provided with 
dermal horns, though never of an osseous character. A restoration of Megalania was 
given upon the assumption that the extinct and surviving types were closely allied. In 
1881 a tail completely ensheathed in bony armour like that of Glyptodon, was found at 
the same spot in King’ s Creek whence had been obtained the fine portion of skull 
described in the previous year, and this, too, was determined J as belonging to what 
had now become known as the ‘ Great Horned Lizard.’ TJromastix princeps, from 
Zanzibar, was next compared with the fossil, and Sir Richard Owen pointed out that

* Restricted, Smith Woodward, 1888. 
t  I .e ., Megalania prisca.
$ Phil. Trans., 1881, clxxii., Pt. 2, p. 547, t. 64.
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the caudal armour of this lizard only differed from that of Megalania in the same 
manner as the horns of Moloch were distinguished from those upon the Queensland 
skull—namely, in the absence of bony tissue in their structure. The tail of Moloch 
horridus was also shown to be encased in horny scutes similarly disposed, these even 
4 more closely repeating the number and arrangement of Megalania ’ than the scutes 
of TTromastix. Still another contribution was made to the subject in 1886,* when a 
sacral vertebra from Gowrie, Darling Downs, was described, and also a number of foot 
bones, supposed to show that Megalania prisca was truly terrestrial, with well developed
claws..................... A  number of fossil remains from a superficial coral-sand formation
in Lord Howe Island . . . .  were soon found to comprise parts of an animal 
very similar to the possessor of the horned head and armoured tail already known from 
a locality four hundred miles distant in Queensland. Of these specimens Sir Richard 
O w enf described and figured portions of the skull and mandible, the tail and the partly 
restored pelvis, besides briefly noticing an anterior vertebra, a portion of a scapula, and 
a fragment of humerus. He concluded that they belonged to a new sub-genus— perhaps 
a new genus— to be named Meiolania, comprising apparently two species—M. platyceps 
and M. minor. Associated with the described fossils, however, were numerous other 
fragments which Mr. William Davies had placed amongst the Chelonia; and the whole 
were subsequently re-examined by Professor Huxley, who arrived at the conclusion 
that they were all Cbelonian. J The animal was now considered to be most nearly allied 
to Chelydra and Gypochelys (Macroclemmys), and other Cryptodiran genera of that 
type, and Mr. G. F. Bennett’s Queensland skull and tail were unhesitatingly removed 
from their association with the Megalanian vertebrae, and referred to this new genus, 
for which Professor Huxley thought the name of Geratochelys would be more appropriate 
than that of Meiolania. He also re-named Meiolania platyceps, Geratochelys sihenurus. 
A  new element was thus added to the reptilian fauna of Pleistocene Australia, the 
Cryptodiran Chelonia being Totally unrepresented there, both at the present day and 
among known fossils from the superficial deposits. Still more satisfactory specimens 
of Meiolania -platyceps afterwards reached Sir Richard Owen, who again presented 
descriptions to the Royal Society, and concluded that the animal displayed affinities 
both with the ‘ orders Chelonia and Sauria,’ but was more nearly allied to the latter. 
. . . . Another contribution to the correct interpretation of the ‘ Megalania.n ’
fossils is unwittingly made by Mr. Lydekker in the last volume of his Fossil Mammalia 
Catalogue just issued. Among the foot-bones assigned to uncertain members of the 
marsupial families of Nototheriidas and Phascolomyidce are included specimens precisely 
similar to those described by Sir Richard Owen in Part iv. of his Memoir on Megalania,
as affording information in regard to the characters of the feet of this reptile.....................
It thus appears that under ‘ Megalania prisca ’ have been included (i.) lacertilian 
vertebrae and an occipital fragment; (ii.) a chelonian skull and tail sheath; and (iii.) 
marsupial foot-bones. The first necessarily form the type specimens of the genus and 
species, and the last are obviously at once excluded from consideration. The second 
series o f fossils, however, require a name.

“  Professor Huxley, as already remarked, unhesitatingly places Mr. Bennett’ s 
Queensland skull and tail in the same genus as the Lord Howe Island fossils, and the
reference appears fully justified by the specimens at present known..................... The
rules of nomenclature do not permit of the adoption of a new name Geratochelys, 
however appropriate it may be, and the genus must henceforth be termed Meiolania.

* Phil. Trans., 1886, clxxvii., p. 327, 1 .13-15.
t  Ibid., p. 471, t. 29 and 30.
$ Proc. R. Soc., 1887, xliii., p. 232.
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“  W ith regard to species, the figures and descriptions of the Queensland 
specimens are at once conclusive o f their distinctness from any form yet determined 
from the distant Lord Howe Island, though they were not specifically distinguished or 
named by Professor Huxley. They are thus at present nameless ; and I  would venture 
to suggest that they may be appropriately known as Meiolania Oweni.”

Mr. C. W. De Vis, the able Curator of the Queensland Museum, had, however, 
without any knowledge of Mr. Smith Woodward’ s views, arrived at a precisely similar 
opinion * touching the Lacertilian character of the bones on which Megalania was 
originally established, and that the “  attribution to it of a horned skull is untenable.”

Notwithstanding the fact that both Messrs. Smith Woodward, Lydekker, and 
De Vis appear to regard Megalania, Owen, as restricted, simply as a Varanus, or 
Gigantic Monitor, I  have for convenience’ sake, and until the discovery of further and 
more complete remains, retained the generic appellation.

The vertebrae, remarks Mr. B. Lydekker, agree in general character with those 
o f Varanus sivalensis, Palconer, but attain three times the dimensions.

Loc. and Horizon. Branch of the Condamine Ltiver (Colin. Brit. Mus.) ; 
Gowrie, Darling Downs {M r. St. Jean) — Fluviatile deposits.

Genus— VAR AN U S , Merran, 1820.
(Tent. Syst. Amphib., p. 58.) +

V a.ha.ntts dibits, B e Vis.
Varanus d im s , De Vis, Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. 98.

Ohs. Founded on a large Varan tooth, in which the compression usually seen in 
representatives of this genus is carried to an unusual extent. “  Its height and breadth 
at the base are thrice those of a corresponding tooth of V. varius—wherefore, on the 
assumption of like proportions throughout, it represents a Varan of about sixteen feet 
in length.”

Loc. and Horizon. K ing’s Creek, Darling Downs {R . TV. Frost— Colin. Queensland 
M us.)— Fluviatile deposits.

. V aranus emebitus, B e Vis.
Varanus emeritus, De Vis, Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. 98.

Ohs. Lacertilian remains consisting o f portions of a humerus and tibia. The 
humerus is “  from an adult individual, and indicates a species not greatly larger than an 
average V. varius ; the tibia represents an individual nearly one-half as large again.”  

Loc. and Horizon. K ing’s Creek, Darling Downs {R . W. Frost— Colin. Queens
land Mus.)1—Fluviatile deposits.

Genus— N O T I OS JU RUS, Owen, 1884.
(Proc. R. Soc., xxxvi., p. 221.)

N otiosatjrus dentatus, Oicen.
Notiosaurus dentatus, Owen, Proc. R. Soc., 1884, xxxvi., p. 221.

„  ,, Owen, Phil. Trans., 1884, clxxv., Pt. 1, p. 249, t. 12.
? „  ,, De Vis, Proc. R. Soc. Queensland, 1885, ii., Pt. 1, p. 25, t. 1-3 (humerus and scapula);

„  ,, De Vis, Ibid., 1889, vi., Pt. 2 and 3, p. 97.
Ohs. The remains of a Pleurodont Lacertilian, consisting of “ the outer end o f a 

dentary element of the mandible,”  with portions of two teeth in situ, were described

*Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. 97.
+ Fide Lydekker, Cat. Foss. Reptilia and Amphibia Brit. Mus., 1888, Pt. 1, p. 281.
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under the above name from Cuddle Springs, Co. Clyde, New South Wales. These were 
compared with the living Australian Lizard, Varanus ( Hydrosaurus) gigas. Mr. C. W. 
De Vis has since hypothetically referred to Notiosaurus a left humerus and scapula, 
representing a reptile with a “  probable length of fifteen feet,”  and a tooth. The latter 
resembles in outline that of Hydrosaurus, but is proportionately thicker.

The tooth is from Darling Downs, but the localities of the bones are not stated ; 
but it is quite clear they were obtained at widely separated places, for Mr. De Vis says, 
speaking of the scapula— “  which, from wide difference of locality, could not have 
belonged to the same individual as the humerus.”

Although the bones described by Mr. De Yis may represent a large Lacertilian, 
related to Hydrosaurus or Monitor ( =  Varanus), to place them definitely with the species
H. dentatus is perhaps a little premature. It would have been better to have referred 
these bones to a distinct genus.

Loc. and Horizon. The tooth at Clifton, Darling Downs (O'. TV. D e Vis— Colin. 
Queensland M us.)— Mr. De Yis informs me that the bones came from Pilton and 
Chinchilla—Fluviatile deposits.

Order—CROCODILIA.
Family— CROCODILIDJE.

Genus— CROCODILUS, Laurenti, 1768.
(Spec. Med. Exhib. Synop. Reptilium.)

Crocodilus porostjs, Schneider.
CrocodUus porosus, Schneider, Hist. Amphib., Pt. 2, 1801, p. 159.

„  ,, Lydekker, Cat. Foss. Reptilia and Amphibia Brit. Mus., Pt. 1,1888, p. 59.
Obs. The British Museum Collection contains portions of the right maxilla, 

teeth, dermal scutes, and caudal vertebrae, which Mr. R. Lydekker refers to this species.
Teeth were found by the late Mr. R. Daintree in the Diprotodon-breccias o f 

Northern Queensland, and called by him Crocodilus australis, but in all probability 
they were those of C. porosus, mentioned in the British Museum Catalogue as presented 
by “  Sir”  R. Daintree.* Mr. Daintree remarked that the Crocodile had, during the 
Quaternary Period, a greater inland range than it has now.

Loc. and Horizon. Maryvale Creek, Lat. 19° 30' S. ( The late 22. Daintree—  
Colin. Brit. M us.); Clifton Plains, Darling Downs ( The late Prof. HarJcness— Colin. Brit. 
M us.); Diprotodon-breccia, Growrie, Darling Downs (D r. G. Bennett— Colin. Brit. 
M us.)— Fluviatile deposits.

Genus— P A L L IM N A R C H U S , D e Vis, 1886.
(Proc. R. Soc. Queensland for 1885, ii., Pt. 2, p. 181.)

Pallihnarchus pollens, D e Vis.
Pallimnarchus pollens, De Vis, Loc. cit.,'p. 191.

Obs. Speaking of the occasional occurrence of Crocodilian fragments in the 
Queensland drifts, Mr. De Vis says:— “ Recently, however, more instructive cranial and 
mandibular fossils have been met with, and it may now be no longer premature to invite

* Strange to say, the late Mr. Richard Daintree, C.M.G., &c., is frequently spoken of by Mr. 
Lydekker as “  Sir R. Daintree.” The same mistake is committed by Mr. R. A. F. Murray, in his 
“ Geology and Physical Geography of Victoria.” (8vo. Melbourne, 1887.)
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attention to the evidence they give in favour of two conclusions—first, that the saurian 
member of the past fauna was not identical with either of the two crocodilians in the 
present on e ; second, that it was not even nearly allied to them.”  Portions of the skull, 
both young and adult, jaws, teeth, and scutes are described.

Mr. De Vis’ conclusions are— “  No doubt remains that the fossil species was 
one distinct from the In do-Australian, and probably ecdemic, Orocodilus porosus on the 
one hand, and from the saurian peculiar to our northern tableland on the other . .
. . . it appears that the portions of skull examined do not, in- their imperfect
condition, present a combination of characters exclusively alligatorian, nor on the other 
hand distinctly crocodilian ; but that if we allow this seeming equilibrium of testimony 
to be disturbed by the weight derived from the imbrication o f the scutes, the beam must 
sink at once on the side of the American family.”

Loc. and Horizon. Chinchilla, Growrie Creek, Wiembilla Creek, Condamine River, 
and Eight-mile Plains, near Brisbane (C. TV. H e Vis— Colin. Queensland Mus.) — 
Fluviatile deposits.

Class— Aves.
Obs. According to Mr. C. W . De Vis,* twenty-four genera of birds, containing 

twenty-eight species, are now known from Queensland deposits. Seven of the genera 
and the whole o f the species are considered by him to be extinct. Mr. De Vis 
remarks:— “ The extent of the change which the Nototherian avifauna of Queensland 
is thus shown to have undergone is very much the same as that observed in the case of 
the marsupials. With two or three very doubtful exceptions, all these have submitted 
to specific metamorphosis, and of twenty-six of the old genera but fourteen survive. 
Has the change been rapid ? Then, from what cause ? Not from the advent of man; 
savages do not exterminate. Have we hitherto considered this fauna younger than it 
really was ? Possibly ; but for the solution of these questions we must look to further 
accumulation and study of palaeontological evidence. So far as the Writer can see at 
present, the Age of the fauna preserved in the Darling Downs Deposits cannot well be 
later than Early Pliocene.”

Order—CARINATJ3.
Family— FALCO N ID iE.

Genus— TAPHJETUS, H e Vis, 1891.
(Proc. Linn. Soc. N. S. WaleB, vi. (2), p. 123.)

Taph.etus bbachialis, H e Vis.
Uroati&irachialis, De Vie, Loc. cit.t 1889, v. (2), Pt. 4, p. 162.
Taphcetus brachialis, De Vis, Loc. cit., 1891, vi. (2), Pt. 1, p. 123.

Obs. The distal half of a humerus and a femur of a diurnal bird of prey are 
recorded under the above names respectively, given in the syuonymy. The humerus 
was “  the first relic o f an arborial bird of flight hitherto recognised amongst the remains 
o f the extinct birds of Queensland.”  The femur, on which Mr. De Vis appears to lay 
the greatest stress, is compared with that of several living genera, and the following 
description offered:— “ Femur stout (index circ. 9-4), proximal end transversely 
expanded, shaft compressed, pneumatic foramen small; a rudimentary third trochanter, 
entepicondylar pit between condyle and epicondyle.”

Loc. and Horizon. King’s Creek, Darling Downs ( C. W. He Vis— Colin. Queens
land M us.); Neighbourhood of Warwick, Darling Downs ( H . H urst—  Colin. Queensland 
M u s . ) _____________________________________________

* Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), Pt. 3, p. 455.



654

Genus— N ECRASTU R, B e  Vis, 1892.
(Proc. Linn. Soc. N. S. Wales, vi. (2), Pt. 3, p. 437.)

N e c r a s t u r  a l a c e r , B e Vis.
Necrastur alacer, De Vis, Loc. cit., p. 437, t. 24, f. la  and b.

Obs. Portion of the proximal end of a right humerus, and the distal end of an 
ulna representing a bird allied to Niscetus, the Little-crested Eagle.

Loc. Darling Downs (C. W . De Yis— Colin. Queensland Mus.)

Family— PE LIC A N ID iE .

Genus— JPELICANUS, Linnaeus, 1748.
(Syst. Nat.)

P e l i c a n u s  p r o a y u s , B e Vis.
Pelicanus proavus, De Vis, Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), p. 444, t. 24, f. 6a and b.

Obs. A left tarsometatarsal and a mutilated metacarpal have been identified by 
Mr. De Yis as those of a small Pelican.

Loc. Darling Downs (C. W. De Yis— Colin. Queensland Mus.)

Family— A B D E ID  JE.

Genus— B A L M O B  E L  A R  G US, B e  Vis, 1892.
(Proc. Linn. Soc. N. S. Wales, vi. (2), Pt. 3, p. 441.)

P a l .®o p e l a r g u s  n o b i l i s , B e Vis.
Palceopelargus nobilis, De Vi3, Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), Pt. 3, p. 441, t. 24, f. 4a and b.

Obs. The remains of this bird consist of the “  distal end of a right ‘ medius ’ 
metacarpal in conjunction with that of the ‘ annularis.’ ”

The metarcarpals most nearly allied to P . nobilis, Mr. De Yis believes to be those 
of Carphibis and Xenorbynclius, and of these the latter approaches it most nearly in 
general form and size combined.

Loc. Darling Downs (C. W . De Yis— Colin. Queensland Mus.)

Genus— R L A T A L E A , Linnaeus, 1766.
(Syst. Nat., Ed. xii.)

P l a t a l e a  s u b t e n u i s , B e Vis.

Platalea subtenuis, De Vis, Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), Pt. 3, p. 443, t. 24, f. 5a and b.

Obs. Proximal two-thirds of a right femur of a supposed Spoonbill. “  The 
specific differences from P . regia and P . Jlavipes observable in the fossil are a greater 
flattening of the proximal end of the shaft on its posterior surface, and a diminution 
o f the transverse axis of its distal moiety, resulting in a more cylindrical but more 
slender form.”

Loc. Darling Downs (C. W . De Yis— Colin. Queensland Mus.)
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Family— AN ATID iE .

Genus— AN AS, Linnaeus, 1748.
(Syst. Nat.)

A n a s  e l a p s a , D e Vis.
Anas elapsa, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii. (2), Pt. 3, p. 1281, t. 33, f. 4a-c.

Obs. The presence o f Anas amongst the Post-Tertiary fossils of Queensland 
depends upon the identification of a left tibia and portion of a left femur by Mr. 
De Vis. The proportions and general appearance of the bones are those of a Teal, and 
the size about that of Anas 'punctata.

Loc. and Horizon. Chinchilla, Darling Downs (G. TV. De Vis— Colin. Queens
land M us.)— Lacustrine or Fluviatile deposits. [ “  The Chinchilla deposits are beds of 
sand of considerable but unascertained thickness . . . overlaid by a hard con
glomerate of argillaceous grit and gravel and evidently a lacustrine beach, or
river bank detritus.” — De Vis.]

Genus—D E N  D R  0  G Y G N A , Swainson, 1837.
(Nat. Hist. Birds, p. 365.)

D e n d b o c y g n a  v a l i d i p i n n i s , D e Vis.
Dendrocygna validipinnis, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii. (2), Pt. 3, p. 1282, t. 34, f. 5-6.

Obs. A  Wood-duck is represented by the proximal half of a left humerus, and 
a right ulna. The bones cannot be identified, says Mr. De Yis, with either of the living 
Australian species.

Loc. and Horizon. Chinchilla, Darling Downs (C. W. D e Vis— Colin. Queens
land M us.)— Chinchilla Conglomerate.

Genus— R IZ IU R A , Leach, 1824.
(Gen. Zoology.)

B i z i t j b a  e x h t j m a t a , De Vis.
Buiura exhumata, De Vis, Proc. R. Soc. Queensland, 1889, vi., Pt. 1, p. 57, t. 4.

Obs. The fossil to which this name is applied is the left metatarsus of a Duck, 
agreeing in its massive proportions with the existing genus Biziura. It is approximately 
two-thirds the size of the metatarsus of a male Biziura lobata, Shaw; if, therefore, 
from an individual of the same sex it would represent a smaller species, but if, on the 
other hand, from a female, a larger one.

Loc. and Horizon. Chinchilla, Darling Downs (G. TV. D e Vis— Colin. Queens
land M us.)— Chinchilla Conglomerate.

Genus— N YR O G A , Fleming, 1822.
(Phil. Zool.)

N i b o c a  b o b u s t a , D e Vis.
Nyroca robusta, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii. (2), Pt. 3, p. 1278, t. 33, f. 1 and 2.

Obs. This name was proposed for portions of a right humerus, ulna, and left 
coracoid, supposed to represent a Nyroca o f superior strength to the White-eyed Duck 
(A . australis, Q-ould). “ It was a distinctly larger species than its Australian 
representative in modern days, being one-eighth more in the width of the elbow-joint.’ ’ 

Loc. and Horizon. Chinchilla, Darling Downs ((7. TV. D e Vis— Colin. Queens
land M us.)— Chinchilla Conglomerate.
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N y b o c a  b e c l u s a , B e Vis.
Nyroca australis et reclusa, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii. (2), Pt. 3, pp. 1281 and 1292,

t. 33, f. 3.
Obs. A  coracoid bone is referred to the recent species N. australis, Gould. “  It 

is the first instance, within the Writer’ s personal experience, of identity, or even of 
affinity so close, between recent and post-pliocene vertebrates from Darling Downs.”  In  
a postscript, however, reasons are assigned for regarding it as distinct from Nyroca 
australis, and the specific name reclusa is given to it.

Loc. and Horizon. Chinchilla, Darling Downs ( G. TV. B e  Vis— Colin. Queens
land M us.)—Chinchilla Conglomerate.

Family— PLOTIDJE.

Genus—PLO TU S, Linnaeus, 1766.
(Sysfc. Nat., Ed. xii.)

P l o t u s  p a b v u s , B e Vis.
Plotus parvus, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii. (2), Pt. 3, p. 1286, t. 35, f. 10a and 6.

Obs. A  left ljumerus would appear to indicate the presence of a Darter, with 
certain affinities to the Pelicanidae. “ Together with the essential traits of Plotus this 
bone has, as we have seen, a few indications of extraneous affinity— perhaps we may 
infer that, as an early form of the genus, it had not attained the high specialisation of 
its later representative.”

Loc. and Horizon. Chinchilla, Darling Downs (G. W. B e Vis— Colin. Queens
land Mus.)— Chinchilla Conglomerate.

Family— COLUMBID^E.
Genus— L IT H O P H A P S , B e Vis, 1891.

(Proc. Linp. Soc. N. S. Wales, vi. (2), Pt. 1, p. 121.)
L i t h o p h a p s  u l n a b i s , B e  Vis.

Lithophaps ulnaris, De Vis, Loc. cit., p. 122.
Obs. A  genus and species founded on an ulna having the general proportions o f 

the genus Ghalcophaps. It  is thus described— “  Ulna stout, index 7-88, subcylindrical, 
continuously arched, with a single row of eight remigial tubercles; arthral surfaces as 
in Megaloprepia.”

Loc. and Horizon. Neighbourhood of Warwick, Darling Downs (JET. Hurst—  
Colin. Queensland Mus.)

Family— GOURIDJE.

Genus— P R O  G U P A , B e  Vis, 1888.
(Proc. R. Soc. Queensland, v., Pt. 4, p. 131.)

P b o g t j b a  g a l l i n a c e a , B e Vis.
Progura gallinacea, De Vis, Loc. cit., p. 127, 2d. pi., 4 side figs.

Obs. The presence of a Goura or “  Ground Pigeon” during Post-Tertiary times 
is indicated, according to Mr. De Vis, by four portions of metatarsals. Affinity with 
the genus Goura is “  indicated by the shortness of the calcaneal process, sudden 
attenuation of the inner edge of the bone at its proximal end, elevation of the hind toe, 
rapid expansion of the distal end, and subsequent descent of the lateral trochleas.”  
The fossils are twice the size of the corresponding bones of Goura.

Loc. and Horizon. Chinchilla and Gowrie Creek, Darling Downs * (G. TV. B e  
Vis— Colin. Queensland Mus.) *

* Information supplied by Mr. De Vis.



Family— M EG AP0D ID 2E.

Genus— CHOSOBNIS, D e Vis, 1889.
(Proc. It. Soc. Queensland, vi. Pt. 1, p. 55.)

C h o s o r n is  p i u e t e e it u s , D e Vis.
Chosomts prceteritus, De Vis, Proc. R. Soc. Queensland, 1889, vi., Pt. 1, p. 55.

Obs. Mr. De Yis has proposed this species for the reception of the proximal 
half o f the metacarpus of the left manus of a bird which agrees in several special 
points with those of the mound-buildiDg family. The bone combines features common 
to both the existing genera Talegallus and Megapodius, with others peculiar to itself.

Doc. and Horizon. Chinchilla, Darling Downs (C. TV. D e Vis— Colin. Queensland 
Mus.)— Chinchilla Conglomerate.

Family— BALLIDJE.
Genus— P O B P H Y B IO , Brisson, 1760.

(Omithologie.)*
POBPHYBIO ? REPERTA, D e Vis.

Porphyrio reperta, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii. (2), Pt. 3, p. 1283, t. 34, f. 7 a and b.
Obs. A  right tarso-metatars us is referred provisionally by Mr. De Yis to a 

Coot, near Porphyrio melanotus in size. It may, however, be generally distinct.
Doc. and Horizon. Chinchilla, Darling Downs (C. W. D e Vis— Colin. Queens

land Mus.)— Chinchilla Conglomerate.

P o r p h y r i o  M a c k i n t o s h t , D e Vis.
Porphyrio Mackintoshi, De Yis, Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), Pt. 3, p. 440, t. 24, f. 2 a and 6.

Obs. The distal extremity of a right tarso-metatarsus indicates a species 
differing from the preceding in its greater size. Mr. De Yis remarks that probably the 
present species and Porphyrio reperta will require to be placed in a new genus, in con
sequence of the lesser elevation of the hind toe than in the recent forms of Porphyrio, 
whilst the inner trochlea in the present fossil is distinctly shorter.

Loc. and Horizon. Near Warwick (H . Hurst— Colin. Queensland M us.)—  
Fluviatile deposits.

Genus— GALLIN TJLA , Brisson, 1760.
(Omithologie.) f

G-a l l i n u l a  s t r e n u i p e s , D e Vis.
Gallinula strenuipes, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii. (2), Pt. 3, p. 1284, t. 34, f. 8, 8a.

Obs. A  left tarso-metatarsus is described by Mr. De Yis under this name. It is 
a little less than one-fifth longer than the corresponding bone in Gallinula tenebrosa. 
“  The evidence given may perhaps be held to show that the bird represented by this bone 
was a Moor-hen, and one of larger size than the living species.”

Doc. and Horizon. Chinchilla, Darling Downs (0 . W . D e Vis— Colin. Queens
land M us.)— Chinchilla Conglomerate.

G a l l i n u l a  p e r a l a t a , D e Vis.
Gallinula peralata, De Vis, Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), Pt. 3, p. 440, t. 24, f. 3 a and 5.

Obs. Founded on a humerus possessing an index so far raised as to indicate a 
bird of superior strength to the recent G. tenebrosa, or the extinct G. strenuipes.

Doc. and Horizon. Darling Downs (C7. TV. D e Vis— Colin. Queensland M us.)—  
Fluviatile deposits.
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* Fide Agassiz, Nomen. Zool., Fas. 2, p. 31, 
t  Agassiz, loc. cit., p. 30.
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Genus— T R IB O N Y X , Du Bus, 1837.
(Bull. Acad. Brux.)

T ribonyx effluxus, D e Vis.
Fulica prior, De Vis, Proc. Linn. Soc. N. S. Wales, 1883, iii. (2), Pt. 3, p. 1285, t. 35, f. 96.
Tribonyx effluxus, De Vis, Ibid., 1892, vi. (2), Pt. 3, p. 439.

Obs. The distal end of a humerus was originally figured by Mr. De Yis as that 
o f a Fulica, but it proves to be more properly referable to the above genus. In Fulica, 
Gallinula, and Porphyria, the antero-interior side of the trochlea is emarginated, but in 
Tribonyx it is entire.

Loc. and Horizon. Chinchilla, Darling Downs ( C. W. De Vis— Colin. Queens
land M us.)— Chinchilla Conglomerate.

Genus— FU LIC A, Linnaeus, 1748.
(Syst. Nat.)

F ulica prior, D e Vis.
Fulica prior, De Vis, Proc. Linn, Soc. N. S. Wales, 1888, iii. (2), Pt. 3, p. 1258, t. 35, f. 9a (non f. 96).

Obs. This name is now restricted, Mr. De Yis informs me, to the proximal end 
o f a humerus, formerly associated under the same name with the distal end of another 
like bone.

Loc. and Horizon. Chinchilla, Darling Downs (C. W. D e Vis— Colin. Queens
land Mus.)— Chinchilla Conglomerate.

Family—  CICON IH LE.

Genus— X E N 0 R H Y N C H U S, Bonaparte.

X enorhynchus nanus, Det Vis.
Xenorhynchus nanus, De Vis, Proc. Linn. Soc. N. S. Wales, 1883, iii. (2), Pt. 3, p. 1287, t. 35, f. 11 a and 6. 

Obs. The distal half o f  a right tibia, which resembles that of the Jabiru.
Loc. and Horizon. Chinchilla, Darling Downs (C. TV. D e Vis— Colin. Queens

land Mus.)— Chinchilla Conglomerate.

Order—RATITJS.
Family—-DR OHIO B N  I T  H ID  M .

Genus— D RO M O RN IS, Owen, 1872..
(Proc. Zool. Soc., 1872, p. 682; Trans. Ibid. 1873, viii., Pt. 4, p. 381.)

D romornis australis, Owen.
D rom om is Australis, Owen, Proc. Zool. Soc., 1872, p. 682; Ib id ., 1887, Pt. 1, p. 95.

„  „  „  Trans. Ibid ., 1873, viii., Pt. 4, p. 381, t. 62, t. 63, f. 1 and 2.
Dvnom is Oweni, Krefft (m.s.), Geol. Mag., 1874, i., p. 46 (note).
Dromomis Australis, Etheridge fil., Cat. Australian Foss., 1878, p. 179 (for synonymy).

„  ,, Owen, Mem. Wingless Birds New Zealand, &c., 1879, p. 467, t. 100, f. 1 and 2.
„  „  Etheridge fil., Rec. Geol. Survey N. S. Wales, i., Pt. 2, 1889, p. 129, t. 11, f. 1 and 2,

t. 12, f. 1 and 2 ; Ibid., ii., Pt. 1, 1890, p. 36.
„  ,, Lydekker, Cat. Foss. Birds Brit. Mus., 1891, p. 355.

Obs. The first intimation of the occurrence of a Struthious Bird in the Post- 
Tertiary deposits of Queensland is due to the late Rev. W . B. Clarke, who announced * 
the discovery, in 1869, of a femur twelve inches in length, found, on 
sinking a well on the Peak Downs, between Lord’s Table Mountain and the heads 
of Theresa Creek, and near the track from Clermont to Broadsound. The bone 
was found in a deposit o f drift pebbles and boulders one hundred and fifty feet

* Geol, Mag., 1869, vi., p. 383.
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thick, overlaid by thirty feet of black trappean alluvium. Clarke referred the bone to 
Dinornis, but in 1872 Sir R. Owen fully described it as a new genus allied to Dromeeus, 
under the name of Dromornis ( D. australis, Owen). The remains of Dromornis are 
also known from New South Wales, for the mutilated femur from the Wellington 
Caves, figured by Prof. Owen in Mitchell’s “ Three Expeditions into the Interior of 
East Australia,” * is regarded by him as identical with the Queensland bone. It is 
thirteen inches in length, and was considered by Prof. Owen, from comparative 
measurements, to represent a bird with a greater stature than the Dinornis elephmtopus.

At the time Mr. Clarke made his announcement the late Mr. G. Krefft referred 
to the remains of this bird as a Moa, about the size of the Dinornis robustus. He says, 
“  The specimen proving the presence of the gigantic bird, a large femur, was found on 
the Leichhardt Downs in Queensland, eighty-six feet below the surface, and is now in 
the Australian Museum.”

A pelvis of Dromornis was subsequently found in the Canadian Gold Lead, near 
Gulgong, New South Wales, and a mutilated left tibia at Mount Gambier, South 
Australia,f both of which were examined, and the latter described by Sir Richard 
Owen.J His conclusions on the femur and tibia are the following :—

“  The femur, in its essential character, resembles that of the Emu more than it 
does the similar bone of the Moa,”  and that “  the characters in which it more resembles 
Dinornis are concomitant with, aud related to, the more general strength and robust
ness of the bone—from which we may infer that the species manifested dinornithic 
strength and proportions of the hind limbs, combined with the characters of close affinity 
to the existing smaller, more slender-limbed, and swifter wingless bird peculiar to the 
Australian continent. ” §

• W ith regard to the tibia, it need be only stated that there is a nearer resemblance 
“  as in the femur of the gigantic wingless bird of Australia to the genera still there 
represented ( Dromaius and Casuarina) than to Dinornis, Apteryx, or Struthio." ||

In 1889, amongst a collection of bones received at the Geological and Mining 
Museum, Sydney, from Mr. A. S. Cotter, several fragments of bird bones were recognised. 
The specimens were obtained at a depth of twenty feet from the surface in sinking a 
.well on Caiwarroo Station, near Thargomindah, on the Paroo River. The bird bones 
consist of portions of the right tibia and left fibula of Dromornis, and part of the right 
tibia of a Dromaius.

The Dromornis tibia is the distal extremity of the right bone, obliquely 
broken as near as possible about the middle of the shaft. The comparative measurements 
agree fairly well with those of Professor Owen, bearing in mind the relative statb o f 
preservation of the bones.

M e a s u re m e n ts . O w e n ’s 
Dromornis.

P aroo
Dromornis.

Transverse breadth of the shaft at the commencement of the 
distal expansion

Transverse breadth of the shaft at the commencement of the 
distal condyles

In c h e s . L ines . 
2 2

3 6

In ch e s . L ines .
2 n

3 0

* 2 Vols. 8vo., London, 1838. 
t  Trans. Zool. Soc., 1877, x., Pt. 3, p. 186.
I  For a full history of these discoveries see Clarke, loc. cit.
§ Trans. Zool. Soc., 1873, viii., Pt. 6, p. 383.
|| Ibid., 1877, x., Pt. 3, No. 8, p. 187. Mr. De Vis informs me that he does not concur in Owen’s view 

of the affinities of Dromornis,
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The bone as preserved is eight and a-quarter inches long, the broken proximal end of 
the shaft having a diameter of one and eleven-sixteenths inches, with a round oval 
section. A measurement taken across the precondylar groove, at that point which 
in Dinornis would be occupied by the bony bridge, gives two and six-sixteenths 
inches. The anterior surface of the shaft at its proximal end is flattened to some 
extent, but the posterior is much more convex. The inner lateral surface is also 
flattened, or may be described as straight-walled, and is margined anteally by an 
extension of the distal extremity of the procnemial ridge, which is prominent but 
obtuse. On the anterior surface, the most noticeable feature is the precondylar 
groove, which is traceable from within two and a-half inches of the broken proximal 
end of the shaft. The shallow proximal end of this grove is quite contiguous to 
the inner lateral margin of the shaft, but, as it progresses towards the forepart of 
the bone, it takes up a median position, as described by Owen. The fossa, or deeper 
portion between the commencement of the condyles, is more transversely obliquely 
placed and more open than in the latter’s figure of the left tibia. Its foramen is very 
much larger than the corresponding pit iu the right tibia of Dinornis crassus ; and at 
the same time there is a most marked difference between the fore and aft thickness of 
this bone immediately above the position of the bony bridge and that in the first cited. 
In Dinornis crassus it is one and two-sixteenths inches, but iu our Dromornis the 
measurement reaches oue and six-sixteenths inches— i.e., a difference of a quarter of 
an inch. When the distal pulley-like articular surface is compared with that o f 
Dinornis crassus, very marked differences are perceptible. The inner and upper ends 
of the condylar ridge on the anterior side approximate closely in Dinornis, but they 
do not do so in Dinornis crassus, the result being that the intercondylar space or 
channel is much narrower throughout the whole of its course in Dromornis than in 
Dinornis crassus. On the outer lateral surface, between the upper edges of the 
anterior and posterior condylar margins, there is an almost median depression; 
this also exists in D i n o r n i s On the contrary, in the Emu and in the Cassowary 
this is not present, but the surface of the bone is plain and flattened. The 
bone-substance is thick, measuring at the proximal fracture six-sixteenths of an inch, 
the central cavity being one inch in diameter, and somewhat less in a contrary 
direction.

The bone which I  refer to the fibula, is in the same state of preservation. It is  
the proximal end of the left bone, three and a-quarter inches long. The upper articular 
surface is worn and almost flat and broad; in fact much broader than in the correspond
ing ‘portion of the fibula of Dinornis elephantopus. The outer edge of the head is 
sharp, and the same side retires inwards, forming a strongly concave surface. The fore 
and aft measurement of the head is two and fourteen-sixteenths inches, the trans
verse or cross measurement being one and three-quarter inches. The inner side of the 
fibula in Dinornis elephantopus, between the two inner extremities of the head, is 
roughly triangularly concave; in the Emu it is elongately concave, but in the present 
fossil the similar surface is limited, to some extent protuberant, and deeply and closely 
marked by pits for muscular attachment.

The posterior prolongation of the head is very marked and long, projecting 
backwards as an obtuse elongate process, and when compared with the similar part of 
the fibula of D. elephantopus, is at once seen to be less thick and massive but more 
projecting. In the Ostrich there is a further diminution, and a still greater in the Emu. 
The diameter of the shaft of the fibula in the Dinornis elephantopus is one and four- 
sixteenths inches at a corresponding point to that at which our bone is broken. The 
same measurement of the latter is only one inch, proving it to be a less powerful bone
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at this particular point. The antero-posterior width o f the present fossil at the 
fractured end is one and thirteen-sixteenths inches ; that of the bird used above for 
comparison nearly as possible the same.

The first point which strikes one is the generally more massive outline of this fibula 
than that of Dinornis, especially in the wider and larger head. The next peculiarity is 
the outer and concave smooth surface under the head, which is noticeably different to 
the structure of the bone both in D. elephantopus and the Emu.

Loc. and Horizon. Peak Downs between Lord’s Tableland and the head of 
Theresa Creek ( The late Rev. W .B . Clarke— Colin. Australian Mus.); Caiwaroo Station, 
near Thargomindah, Paroo River {A . S. Cotter— Colin. Mining and Geol. Mus., Sydney) 
— Fluviatile deposits.

Family— C ASU ARIID^E.

Genus— D R O M A IU S, Vieillot, 1816.
/

(Analyse Nouv. Ornith. Element.)*

D romaius patricius, B e Vis.
Dromaius novce-hollandice, Davies, Geol. Mag., 1884, i. (3), p. 265.

,, patricius, De Vis, Proc. Linn. Soc. N. S. Wales, 1888, iii., Pt. 3, t. 36, figs. 13a-c. ..
,, ,, Etheridge fil., Rec. Geol. Survey N. S. Wales, i., Pt. 2, 1889, p. 132, t. 11, f. 4, t. 12,

f. 3, t. 13, f. 3 ; Ibid., ii., Pt. 1, 1890, p. 36.
Dromceus patricius, Lydekker, Cat. Foss. Birds Brit. Mus., 1891, p. 352.
Dromaius patricius, De Vis, Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), Pt. 3, p. 446.

Obs'. Under this name Mr. De Yis has described the proximal and distal ends of 
a right tibia, and a left coracoid, which appear to be distinct from the living Emu 
(Dromaius novce-hollandice).

Associated with the remains of Dromornis from the Paroo we have the distal end 
of a right tibia, which is clearly identical with that of Dromaius patricius, and is probably 
that of a full-grown bird. Chief amongst the many points of interest is the great 
development of the extreme distal end of the shaft, where broken, as compared with the 
condylar portions. That is to say— in the fossil tibia the shaft is much the larger and 
more solid, but in the recent bone the condyles and portions contiguous are by far the 
more massive. In the former the cavity of the shaft is fourteen-sixteenths of an inch 
by eight-sixteenths of an inch, but in the latter these measurements are reduced to 
twelve-sixteenths and seven-sixteenths respectively. In both the thickness of the bone 
is the same, two-sixteenths of an inch. The marked difference in the size of the two 
bones appears to have also struck Mr. De Vis, and is expressed in his description of the 
distal end of the tibia.

Mr. R. Lydekker ascribes my specimen to New South "Wales, but the locality 
whence it is derived is in Queensland.

Loc. and Horizon. King’s Creek, Darling Downs (O'. TV. D e Vis—Colin. 
Queensland Mus.) ; Caiwaroo Station, near Thargomindah, Paroo River (A . S. Cotter— 
Colin. Mining and Geol. Mus., Sydney)—Fluviatile deposits.

D romaius gracilipes, D e Vis.
Dromaius gracilipes, De Vis, Proc. Linn. Soc. N. S. Wales, 1892, vi. (2), p. 445, t. 23, f. la-b.

Obs. The distal extremity of a metatarsus smaller and slimmer than that of the 
living D. novce-hollandice, has prompted the establishment of the present species ; nor 
does any trace of the plantar artery canal, or of the tunnel or groove for the 
descending branch of the artery exist. The above species, D. patricius, is intermediate

* Fide Agassiz, Nomen. Zool., Fas. 2, p. 26.
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in the latter characters, the plantar perforation being exceedingly small; not greater 
than the diameter of an ordinary pin. In all probability D. gracilipes was not only 
rmaller than the Emu, but also more attenuated in the proportions of its limb.

Loc. and Horizon. Darling Downs ((7. TV. D e Vis— Colin. Queensland M u s.)— 
Eluviatile deposits.

Eamily— D IN  O R N ITH ID  J2.

Genus— D IN O R N IS , Owen, 1844.
(Trans. Zool. Soc., iii., Pt. 3, 235.)

DiNORNIS QUEENSLAND!!®, D e Vis.
Dinornis queenslandice, De Vis, Proc. R. Soc. Queensland, 1884, i., Pfc. 1, p. 23, t. 3 and 4.

„  „  Lydekker Cat. Foss. Birds Brit. Mus., 1891, p. 222.
,, ,, De Vis, New Zealand Journ. Sci., 1891, i. (2), No. 3, p. 97.

Ois. The presence of a species of Moa during Post-Tertiary times in Queensland 
has been inferred by Mr. C. W. De Yis from the characters of a struthious femur in the 
Queensland Museum. The specimen presents precisely the measurements of Dinornis 
crassus, Owen, and Mr. De Yis adds—“ The large air channel into the interior bone of 
the Emu, so intimately connected with the excursive habits of the typical birds, is wanting 
in all the fossils under consideration, but in the Moa, and in our fossil alike, it is fore
shadowed by three small foramina just beneath the hinder edge of the neck...............The
chief particulars in which the femur differs from that of Dromornis, are a long sloping 
neck, constricted at its junction with the head, a full and irregularly oval shaft, and a 
broad outer trochanterian surface. These are precisely the characters by which the 
corresponding part of the thigh-bone of Dinornis is differentiated by Sir R. Owen from 
that of Dromornis, and in all o f them our fossil agrees almost exactly with the femurs 
of D. crassus and D. elephant opus."

I  am indebted to the courtesy of Mr. De Yis for a reproduction of this fragmentary 
bone. A  very careful comparison with the femur of a Dinornis and with the type of 
Dromornis compels me to admit the close resemblance between his bone and the former. 
On it Mr. R. Lydekker also remarks— “ This specimen appears indistinguishable 
from the femora of true Dinornithidae, and is quite different from the femur of 
Dromornis.”

Loc. and Horizon. K ing’s Creek, Darling Downs (J. Daniels— Colin. Queensland 
M us.)— Eluviatile deposits.

Family— A PTE R Y G-IDJE.

Genus— M E T  A P T E R Y X , D e Vis, 1892.
(Proc. Linn. Soc. N. S. Wales, vi. (2), Pt. 3, p. 453.)

M etapteryx bifrons, D e Vis.
M etapieryx bifrons, De Vis, Loc. cit., p. 453, t. 23, f. 8 a and b.

Ohs. The distal half of a tarso-metatarsus, on careful comparison with the similar 
bone in the Apteryx, seems to “  justify the conclusion that in spite of all our preconcep
tions this Australian relic represents a bird having a decided family relationship with 
the Apterygidae of New Zealand.” The more striking features in which it appears to 
resemble the Apteryx are the great distal extension of the pedicels of the trochleae, a 
like equality in the length of the opposed surfaces of the lateral pedicels, and the exten
sion of the mesial trochlea beyond the extremities of the other two, &c. It is, however, 
not an Apteryx, as is evinced by the absence or rudimentary state of the hind toe, the
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superior length of the inner one o f the lateral toes, and the enlargement o f the middle 
one out of all proportion to the laterals. Although M. bifrons did not exceed the living 
Kiwis in stature, its cursorial power was much greater, and it may he inferred that the 
bird was as much an Emu as an Apteryx.

Loc. and Horizon. Darling Downs (C. TV. D e Vis— Colin. Queensland M us.)—  
Fluviatile deposits.

C l a s s — M a m m a l i a .

Order—MON OTIt EM AT A.
Family— ECHIDNID2E.

Genus— E C H ID N A , Cuvier, 1797.
(Tabl. El&nentaire, p. 143.)

Echidna Owenii, Krefft. .
Echidna Owenii, Krefft, Ann. and Mag. Nat. Hist., 18C8, i., p. 113, f. 1-5. 

n ,, Krefft, Australian Vert. Fossil and Recent, 1871, p. 22.
„  Ramsayi, Owen, Phil. Trans., 1884, clxxx., Pt. 1, p. 273, t. 14.
,, Owenii, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 295.

Obs. The late Mr. G-. Krefft figured a fragment of a humerus of larger size than 
the corresponding bone of the existing Echidna, to which he applied the above name.

Sir Richard Owen has since described the remains of an Echidna from the 
Wellington Valley Caves as E. Ramsayi, but he made no comparison between his own 
and Mr. Krefft’s fossils. It is, however, probable that Mr. Richard Lydekker is correct 
in uniting both in one species. He remarks— “ Considerably exceeding in size the exist
ing E. Bruijnii of New Guinea.”  Sir Richard Owen’s type was obtained in the 
ossiferous breccia of the Wellington Caves.

Loc. and Horizon. Darling Downs {The late G. Krefft— Colin. Australian 
Museum)— Fluviatile deposits.

Family— O RN ITH O RH  YNCH1DJE.

Genus— 0 R N IT H 0 R H Y N C H U 8 , Blumenbach, 1800.
(Voigt’s Magazin.)*

Ornithoehtnchus agilis, De Vis.
Omithorhynchus agilis, De Vis, Proc. R. Soc. Queensland, 1885, ii., Pt. 1, p. 35, t. 4, f. 1-3.

Obs. The existence of the Platypus in Post-Tertiary times in Queensland is 
believed by Mr. De Vis to be assured from the presence of an adult right tibia. “  It 
shows no sign of having been inherited from a less modified, that is, more reptilian 
precursor; on the contrary, it possesses all the character of the genus as represented by 
[0 .]  paradoxus, fully matured, and even more pronounced than in its descendant. It is, 
perhaps, worthy of remark that, presuming this tibia to be full-sized as well as adult, it 
indicates a species of smaller dimensions than the present one.” The bone is even thought 
to represent a distinct and undescribed genus.

A  mandible was also collected at the same locality which corresponds in repre
senting a smaller species than the living O. anatinus.

Messrs. Flower and Lydekker appear to have entirely overlooked the occurrence 
of this extinct species in their otherwise excellent account of the “  Duck-billed Platypus.” t

Loc. and Horizon. Near Pilton, King’s Creek, Darling Downs (0. W . D e Vis—  
Colin. Queensland Museum) —Fluviatile deposits.

* Fide Agassiz, Nomenclator Zool., Fas. 1, p. 23. 
t  Introd. Study of Mammals, Living and Extinct, 1891, p. 119.



Order—MARSUPIALIA.
Family— P H AS C 0  LOM  VID.32.

Genus— PHASCOLOM YS, Geoffroy, 1803.
(Ann. Mus. Hist. Nat. Paris, ii., p. 365.)

Obs The extinct Wombats may be divided, as they have been to a certain 
extent by Sir R. Owen, into two groups—those of equal or less size than the existing 
species, and those exceeding the latter. In the first division we have P . medius, P . 
magnus, and P . gigas; in the second one, P . Mitchelli, P . parvus, P . plafyrhinus, 
and P . Thomsoni. Professor Owen states that we are now acquainted with species of 
Phascolomys exhibiting “ gradations of bulk rising from that of a Marmot to that of a 
Tapir but it is quite open to doubt if the gigantic species burrowed, like their more 
recent and smaller brethren.
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Phascolomys meditjs, Owen.
Phascolomys medius, Owen, Phil. Trans., 1873, clxii., Pfc. 2, p. 241, t. 32, f. 2-7, t. 33, f. 2-6, t. 34, t. 35, f. 7. 

,, ,, Owen, Extinct Mam. Australia, 1877, pp. 339 and 353, Atlas, t. 57, f. 2-7, t. 58, f. 2-6,
t. 59, t. 60, f. 7.

,, ,, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 149.

Obs. Lower and upper jaws of this species have been discovered, indicating a 
Wombat larger than either of the two largest existing species. The lower jaw must 
have been six or seven inches in length, and the entire animal when full grown one-half 
larger than P . plafyrhinus.

Loc. and Horizon. Condamine River at Eton Vale, Darling Downs (E . 8. H ill 
— Colin. Brit. Mus.) ; King’ s Creek, Darling Downs (M r. Turner— Colin. Brit. Mus.) ; 
Drayton, Darling Downs (Sir J). Cooper— Colin. Brit. M us.)— Fluviatile deposits.

✓

Phascolomys mahnus, Owen.
Phascolomys magnus, Owen, Phil. Trans., 1873, clxii., Pt. 2, p. 246, t. 35, f. 1-6.

,, ,, Owen, Extinct Mam. Australia, 1877, pp. 344-346, and 353, t. 60, f. 1-6.
,, ,, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 148.

Obs. The disposition of the upper molars in this species resembles that of 
P . medius, and is of the type of the existing Hairy-nosed Wombat.

Loc. and Horizon. Eton Vale, Darling Downs (E . 8. H ill— Colin. Brit. Mus.) ; 
Drayton, Darling Downs (Sir D . Cooper— Colin. Brit. M us.)— Fluviatile deposits.

Phascolomys M itchelli, Owen.
Phascolomys Mitchelli, Owen, Mitchell’s Three Expeds. Int. E. Australia, 1838, ii., p. 362, t. 30, f. 4-6.

,, ,, Owen, Phil. Trans., 1873, clxii., Pt. 2, pp. 177, 179, 181, 182, and 191, t. 17, f. 1, 3-5,
7 and 8, t. 18, f. 1-7, t. 19, f. 5, t. 21, f. 5 and 6.

,, ,, Owen, Extinct Mam. Australia, 1877, pp. 318, 320, 322, 324, 332, and 353, t. 50, f. 1,
3,5, 7, and 8, t. 51, f. 1-7, t. 53, f. 5, t. 55, f. 5 and 6.

„  „  Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 152.
„  „  De Vis, Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), Pt. 2, p. 239.

Obs. This species agrees more or less in size with the existing Wombats, and is 
close to P . plafyrhinus. Mr. C. W . De Vis has quite recently afforded strong evidence o f 
the satisfactory specific importance o f this species, by describing numerous bones other 
than those of the cranium.

Loc. and Horizon. Gowrie, Darling Downs (F . N. Isaac) — Fluviatile deposits.
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P hascolom ys pa r v u s , Owen.
Phascolomys parvus, Owen, Phil. Trans., 1873, clxii., Pt. 2, p. 193, t. 19, f. 6 and 7, t. 20, f. 6-8, t. 23, f. 6

and 7, t.. 38, f. 5 and 6.
,, ,, Owen, Extinct Mam. Australia, 1877, pp. 334 and 353, Atlas, t. 53, f. 6 and 7, t. 54,

f. 6-8, t. 56, f. 6 and 7, t. 63, f. 5 and 6. 
it ,, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 156.

Obs. Although a small species, does not agree with the smallest known living 
form, the Tasmanian Wombat.

hoc. and Horizon. King’s Creek, Darliug Downs (M r. Turner— Colin. Brit. 
Mus.)— Pluviatile deposits.

P hascolomys p l a t y r h in u s , Owen.
Phascolomys platyrhinus, Owen, Phil. Trans., 1873, clxii., Pt. 2, pp. 175, 180, 193, t. 19, f. 2, t. 20, f. 3-5,

t. 21, f. 2, t. 23, f. 1 and 8—cuts p. 175, f. 1, p. 179, f. 5, and p. 180, f. 7.
,, ,, Owen, Extinct Mara. Australia, 1877, pp. 328-334, and 353—cuts p. 316, f. 3,

p. 320, f. 5, p. 321, f. 7, t. 52, f. 2, t. 53, f. 2, t. 54, f. 3-5, t. 55, f. 2, 
t. 56, f. 1 and 8, t. 68, f. 1, t. 98, f. 3, 4, and 13, t. 99, f. 3 and 4, t. 100t 
f. 4-6 and 8, t. 101, f. 3, 4, and 10, t. 102, f. 2, 4, and 6.

>i „  Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 155.
Obs. The shape and propprtions of the molars seen in the living examples of 

this species, says Prof. Owen, are closely preserved in the fossil forms. The researches 
o f Mr. C. W . De Vis * amongst the Darling Downs Phascolomydae have rendered it 
exceedingly doubtful if this species is represented in ihe ossiferous deposits of that 
district, the remains hitherto ascribed to P. platyrhinus being in all probability those 
of P . Mitchelli.

hoc. and Horizon. Eton Yale, Darling Downs (E . S. H ill— Colin. Brit. Mus.) 
— Pluviatile deposits.

P hascolomys T h o m son i, Owen.
Phascolomys Thomsoni, Owen, Phil. Trans., 1873, clxii., Pt. 2, p. 192, t. 18, f. 8 and 9, t, 21, f. 7.

,, ,, Owen, Extinct Mam. Australia, 1877, pp. 333 and 353, t. 51, f. 8 and 9, t. 55, f. 7.
„  ,, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 156.

Obs. The critical examination o f the Darling Downs fossil Wombat remains, 
already referred to, has led Mr. De Yis to the conclusion that this supposed species has 
no existence. He remarks f — “  P . Thomsoni, Ow., is an extremely doubtful species, 
uniquely represented, and dependent for its validity upon a single character, the. 
backward extension of the symphasis, a character which varies with age.
P . Thomsoni should, therefore, be expunged from our lists.”

Loc. and Horizon. Drayton, Darling Downs (Sir D. Cooper-—Colin. Brit. 
M us.)— Pluviatile deposits.

P hascolom ys a n g u stid en s , He Vis.
Phascolomys angustidens, DeVis, Proc. Liun. Soc. N. S. Wales, 1891, vi. (2), Pt. 2, p. 243.

Obs. Established by Mr. De Vis for a Wombat distinguished by the narrowness 
o f its teeth, “  which are intermediate in breadth between those of P . parvus and 
P .  Mitchelli, though serially as long or longer than in the latter species. As a marked 
reduction in the width of the teeth has not been noted in the descriptions of known 
species, and as the teeth in all the mandibles of P . Mitchelli are appreciably the same 
in width, I must perforce regard this narrow-toothed wombat as a new species.”  A  
humerus and a tibia are also referred to P . angustidens. The animal is supposed to have 
been equal in size to P . Mitchelli, but more delicate in structure.

Loc. and Horizon. Valley of the Condamine, Darling Downs (C. TV. He Vis— 
Colin. Queensland M us.)— Pluviatile deposits.

* Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), Pt. 2, p. 239. 
t  Loc. cit., p. 239.
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Genus— PH ASCOLO N U S, Owen, 1872.
(Phil. Trans., clxii., p. 248.)

P hascolonus g ig a s , Owen.
Phascoloinys gigas, Owen, Encyclop. Brit., 1859, xvii., p. 175, f. 114.

,, (Phascolonus) gigcts, Owen, Phil. Trans., 1873, clxii., Pt. 2, pp. 248 and 255, t. 36-38, f. 1, 3, and
4, t. 39, f. 1-3, t. 40.

„  ,, ,, Owen, Extinct Mam. Australia, 1877, p. 346, t. 61-63, f. 1, 3, and 4, t. 64,
f. 1-3, t. 65.

Phascolonus gigas (pars.), Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 157.
„  ,, De Vis, Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), Pt. 2, p. 237.

Obs. For this gigantic Wombat, equalling as it did the W ild Ass in size, Prof. 
Owen has proposed the sub-generic name of Phascolonus, but both Mr. Lydekker and 
Mr. C. W . De Yis have raised it to generic rank.

Loc. and Horizon. King’s Creek, Darling Downs (The late O. H . Hartmann— Colin. 
Brit. Mus.) ; Growrie, Darling Downs ( Sir D. Cooper—Colin. Brit. Mus.) ; Eton Yale, 
Darling Downs (A1. S. H ill—C<>Un. Brit. Mus.) ; Tributary of the Condamine River, St. 
Jean Station ( S. St. Jean— Colin. Australian Mus.) ; Clifton Plains, Darling Downs 
( Sir F. Nicholson— Colin. Queen’ s College, Cork)— Fluviatile deposits.

Family— N OTOTH ERIIDJ2.

Genus—N O TO TH E B IU M , Owen, 1845.
(Brit. Assoc. Report for 1844, p. 231.)

Obs Nototherium is second only in bulk to Diprotodon. The skull of the 
former is shorter in proportion to its breadth and depth than that of the latter. 
Nototherium resembles the Koala and Wombats, whilst Diprotodon is more nearly 
allied in many of its characters to the Kangaroos.* Nototherium does not possess 
incisors of the relative size and shape and persistent growth characteristic of Dipro
todon, but it surpasses the latter in both absolute and relative size o f the zygomatic 
arches.

The dental formula of Nototherium is i. c. ^ , m. =  28.
By some Authors Zygomaturus, Macleay, is considered as distinct from Noto- 

therium, but Sir B-. Owen believes them to be identical. Recently Mr. De Vis has 
revived this question,+ and arrives at the following conclusions :— 1st. That the upper 
premolar of Nototherium shows a departure not more than generic from that of 
Diprotodon, and consequently that both genera belong to one family, the Nototheriidae, 
which also includes Fuowenia, and perhaps Sthenomerus. 2nd. That Zygomaturus is a 
good genus, and its affinity with the Kototheriidas is, to say the least, doubtful. 
8rd. The mandibular structure and dentition of Zygomaturus are, as yet, unknown, as 
it was one of the rarer animals of its day, the paucity of its remains contrasting 
strongly with the abundance of those of Nototherium. These conclusions have been 
combated by Mr. R. Lydekker,J who regards the previous determination of Owen, 
that Nototherium and Zygomaturus are one and the same, as correct.

Mr. De Yis has also described a humerus which he ascribes to Nototherium.§ * * * §

* Mr. De Vis informs me that he considers that this view is by no means favoured by the pelvis and 
foot-bones, which are essentially phascolomine. Notwithstanding its molar system Diprotodon is far more 
a.Wombat than a Kangaroo.

t  Note on the Genera Zygomaturus and Nototherium. Proc. R. Soc. Queensland, 1888, v., Pt. 3, p. 111.
I  Ann. and Mag. Nat. Hist., 1889, iii., p. 149.
§ Proc. Linn. Soc. N, S. Wales, 1883, viii., Pt. 3, p. 404.



667

N o to th er iu m  M it c h e l l i, Owen.
Nototherium Mitchelli, Owen, Brit. Assoc. Report for 1844 [1845], p. 232.

»  »  Owen, Phil. Trans., 1872, clxii., Pt. 1, pp. 41, 52, 60, 66, and 82, t. 2, f. 1 and 2, t. 3,
f. 1-3, t. 4, 5, and 6, t. 9, f. 1-4, 6-8, t. 10, f. 1-3, 7 and 8, t. 11, p. 42, f. 1,
p. 61, f. 2.

n „  O.wen, Extinct Mam. Australia, 1877, pp. 249, 272, 514, t. 36, f. 1 and 2, t. 37,
f. 1-3, tt. 38, 39, 40, t. 43, f. 1-4, 6-8, t. 44, f. 1-3, 7 and 8, t. 45, t. 88, f.
11-14, p. 250, f. 1, p. 269, f. 2.

>* tt Owen, Quart. Journ. Geol. Soc., 1882, xxxviii., p. 394, t. 16.
•» a (pars.), Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 163.

Obs. The skull, without a lower jaw attached, from King’s Creek, presented to 
the Australian Museum by Mr. F. N. Isaac, and upon which Mr. Macleay established 
his genus Zygomaturus, Prof. Owen says, belongs to the same species as the lower jaw 
originally described by him from the same locality as Nototherium Mitchelli. The 
latter is now in the British Museum, and was purchased after being sent to London by 
Mr. Boyd.

Loc. and Horizon. King’ s Creek, Darling Downs (Restored Skull— Colin. 
Brit, and Australian Mus.) ; Eton Yale, Darling Downs (F . S. H ill— Colin. Brit. 
Mus.) ; G-owrie Creek, Darling Downs (H . Hughes— Colin. Worcester Nat. Hist. Soc.); 
Albert River (R. Daintree—Colin. Brit. Mus.) ; Warra Warra Station, Condamine 
River (Dr. G. Bennett— Colin. Brit. Mu3.)— Fluviatile deposits.

N o to th er iu m  in e r m e , Owen.
Nototherium, inerme, Owen, Brit. Assoc. Report for 1844 [1845], p. 231.

„  ,, Owen, Phil. Trans., 1872, clxii., Pt. 1, pp. 41, 43, and 67, t. 8, t. 9, f. 5.
„  „  Owen, Extinct Mam. Australia, 1877, pp. 271 and 514, t. 42, t. 43, f. 5, t. 88, f. 15-17,

t. 125.

Obs. The specific difference of N. inerme from the other two species of the genus 
is shown in the relative position of the symphysis to the fully-developed molar series. 
The name refers to the absence of incisor tusks.

Mr. Lydekker includes both this species and N. victoria, Owen, as synonyms of 
N . M itchelli*

Loc. and Horizon. Q-owrie, Darling Downs (G . F. Bennett— Colin. Brit. Mus.) 
— Fluviatile deposits.

N oto th erium  dunense , D e Vis.
Nototherium. dunense, De Vis., Proc. Linn. Soc. N. S. Wales, 1887, ii. (2), Pt. 4, p. 1065, t. 38.

,, „  De Vis, Proc. R. Soc. Queensland, 1888, v., Pt. 3, p. 116, 2nd PI., centre figs.

Obs. A  mandibular fragment and a left adult mandibie have been separated by 
Mr. De Yis as representing another species o f Nototherium. It is distinguished from 
N. Mitchelli, Owen, “  by the size and structure of the premolar and position of the 
inlet of the dental canal ”  ; from N. inermis, Owen, “  by the development of the tusks 
and consequent retrocession of the symphysial curve”  ; and from D. Victoria, Owen} 
“  by the position of the inlet of the dental canal and by the gradual enlargement of the 
molars serially.”

Loc. and Horizon. Darling Downs (O. W. D e Vis — Colin. Queensland M us.)—  
Fluviatile deposits. '

* Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 162.
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Genus— D IP B O T O D O N j Owen, 1838.
(Mitchell’s Three Exped. Int. E. Australia, ii., p. 362.)

D iprotodon  a u str a lis , Owen.
Diprotodon australis, Owen, Loc. cit., p. 362, t. 31, f. 1 and 2.
Mastodontoid Pachyderm , Owen, Ann. and Mag. Nat. Hist., 1813, xi., pp. 8 and9, f. 2 and 3 (non./. 1). 
Dinotherium australe, Owen, Ibid., p. 329, f. 1, p. 330, f. 2.
Diprotodon australis, Owen, Brit. Assoc. Report for 1844 [1845], p. 224.

„  „  Owen, Phil. Trans., 1870, clx., Pt. 2, p. 519, t. 35, f. 1-4, t. 36-39, t. 40, f. 1-13, 16-18,
t. 41-50.

„  ,, Owen, Extinct Mam. Australia, 1877, pp. 189 and 507, t. 19, f. 1-4, t. 20, 23, and 24,
f. 1-13, 16-18, t. 25-35, t. 122, f. 1-3, 7-10, t. 123 and 124, and frontispiece—cuts, f. 
1 and la, p. 189, f. 2, p. 204, f. 5, p. 212, f. 6, p. 219.

,, ,, Etheridge fil., Cat. Australian Foss., 1878, p. 180 (for fu ll synonymy).

Obs. Diprotodon combines the characters of the genera Macropus and 
Phascolomys, but with special modifications of its own, more particularly exhibited in 
the bones of the trunk and limbs. The pelvis and femora present resemblances to the 
Proboscidse not hitherto observed in any other remains o f large extinct quadrupeds in 
Australia. In all the bones, however, essentially marsupial characters are visible.

The dental formula is i. c. ° 'p, w.- -̂5,= 2 8 .#
l - l ’ O - O ’ 5 - 5 ’

Sir Richard Owen has recorded twenty-one occasions on which the remains of 
this large marsupial have been found throughout Australia f  ; o f these discoveries no 
less than thirteen refer to Queensland, v iz .:—

1. Tributaries of the Condamine River in a deep bed of alluvium; Sir T. L .
Mitchell, 1842.

2. Hodgson, Campbell, Isaac, and Oaky creeks, Condamine River, either in
red loamy breccia, or a bed of pebbles; L. Leichhardt, 1844.

3. King’s Creek, Darling Downs ; —  Turner, 1847.
4. Isaac’s Creek, Cowrie, Darling Downs; F. AT. Isaacs, 1849.
5. Galtindaddai/Melville Plains ; W. Buchanan, 1851.
6. Creeks, Darling D owns; 3 .  Hughes, 1856.
7. Cowrie, Darling Downs ; J. E. Allport, 1869.
8. Condamine Valley, 100 feet below surface; J. H . Hood, 1861.
9. Eton Vale, Darling Downs ; E. S. B ill, 1863.

10. St. Ruth’s Station, Condamine R iver; H . Campbell, 1865.
11. St. Jean Station, Condamine R iver; S. St. Jean, 1865.
12. Clifton Plains, Darling Downs; F. Nicholson, 1866.
13. King’ s Creek, Clifton Station, Darling Downs; Q. F. Bennett, 1877 (about).

This list of localities does not appear to include that of the original skull sent to 
London by Mr. Boyd and purchased for the British Museum. It was from the “  bed of 
a creek at Cowrie, near Drayton, Darling Downs,”  and is probably identical, says Sir 
R. Owen, with the head referred to by Dr. C. Bennett as found by a shepherd on King’s 
Creek.

To the above must be added the discovery of Diprotodon remains in brecciated 
alluvium by the late Mr. R. Daintree, on Maryvale Creek, Clarke River. J 

Loc. and Horizon. As given above— Pluviatile deposits. *

* Proc. R. Soc., 1870, xvii., p. 196.
fPhil. Trans., 1870, clx., p. 570; Extinct Mam. Australia, 1877, pp. 240 and 507. The numerous 

localities at which Diprotodon remains have been found by the Geological Survey of New South Wales and 
Collectors in South Australia and Queensland are not included here.

$ Quart. Journ. Geol. Soc., 1872, xxviii., Pt. 3, p. 274.
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D i p r o t o d o n  m i n o r , Huxley.
Diprotodon minor, Huxley, Quart. Journ. Geol. Soc., 1862, xviii., p. 422, t. 21, ff. 4-6.*
Nototherium, sp.,Owen, Extinct Mam. Australia, 1877, p. 511.
Diprotodon minor, Etheridge fil., Cat. Australian Foss., 1878, p. 181.

»* „  De Vis, Proc. R. Soc. Queensland, 1888, v., Pt. 2, p. 38, PI., top figs.
Ohs. The fossils described by Prof. Huxley as representing a small species of 

Diprotodon appear to be regarded by Sir R. Owen as a Nototherium, if we may judge 
by the very brief remarks he makes in his “  Extinct Mammals of Australia.”  Latterly 
Mr. De Yis has studied Diprotodon minor, and states that both of the species figured by 
Huxley “  were in 1887 identified by Sir R. Owen with ascertained species of his genus 
Nototherium ; D. (australis ?) was figured as N. Mitchelli, D. minor as N. victories.”

I  have failed to find any identification of this kind by Prof. Owen, who 
simply suggests to the reader a comparison of Huxley’s D. minor with his Nototherium 
Mitchelli. The conclusions arrived at by Mr. De Yis are as follows :— “  The premolars 
figured by Professor Huxley are unmistakably those of Diprotodon. The distinctness 
of the animal they represent from D. australis, affirmed with some reserve by Prof. 
Huxley, and practically without reserve by Sir 11. Owen, is confirmed by fresh evidence. 
The differences between the three premolars made known are reconcilable, the difficulty 
raised by them less than that of admitting three allied species in the same habitat. 
They represent one form, D. minor, which is a species, and not the female o f D. australis. 
The genus therefore combines two species, D. australis, Ow., and D. minor, Hux.”

Loc. and Horizon. Growrie, Darling Downs (F .N . Isaac) — Fluviatile deposits.

Genus— ETJO W E N  I  A, D e Vis, 1891.
Owenia, De Vis, Proc. R. Soc. Queensland, 1887, iv., p. 100 (non Preach, nee Kolli cker).
Euowenia, De Vis, Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), Pt. 2, p. 160.

E u o w en ia  g r a ta , D e Vis.
Owenia grata, De Vis, Proc. R. Soc. Queensland, 1887, p. 100, t. 1-4 ; Ib id ., 1888, v., Pt. 3, 2nd plate (lower 

figs).
Euowenia grata, De Vis, Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), Pt. 2, p. 160 and 165.

Ohs. A  new genus of Diprotodontidae, with the dental formula i. ■§-, p.m. L  
m. %. A full description will be found in the Author’ s Paper “  On an Extinct Mammal 
of a Genus apparently new.” From this the following general remarks are extracted:—  
“  The affinity of Owenia to the gravigrade Diprotodons known by their cranial remains 
is plainly expressed by the structure of its grinding teeth. Had these alone been left 
to us, it would have been difficult to avoid the error of referring them to a small species 
of Nototherium. The incisors, on the other hand, are so strongly differentiated, not 
only from those of Diprotodon, Nototherium, and Sthenomerus, but from those of the 
phytophagous marsupials generally, that, had these been our sole guides, we might have 
been led to speculate on the existence of a carnivore more destructive than Thylacoleo; 
but its general relationship being evident, it is only necessary to ascertain to which of 
the older and better known genera it has the nearest alliance. The absence of the 
dilated muzzle, flat face, elevated forehead, huge zygomata, and strongly inflected 
mandibular angle of Nototherium, shows that in its leading characters its affinity to 
that genus was anything but close. From Diprotodon it was not so far removed ; in the 
several features in which it departs from Nototherium, it approaches—or rather departs *

*In his Paper on Diprotodon minor Mr. De Vis commits a strange bibliographical error. He quotes 
as the original reference to this species the “ Annals and Magazine of Natural History,” vol. xviii., pp. 
422-427. It should be as above given.
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from—its more ponderous contemporary. In the conformation of the posterior 
moiety of the mandible, that of the condyle excepted, it indeed resembles Diprotodon 
rather closely; the position of the dental foramen in the two is almost identical, and 
the chief difference is the relatively greater development of the alar expansion in the 
newer genus ”

The premolars are described in general terms as simple unilobate teeth ; the 
upper one subtriangular in section, with the subcentral conical cusps longitudinally 
constricted towards the apex, the constriction being still seen in a contraction of the 
dentinal band, as it traverses obliquely the longitudinal axis of the tooth. The lower 
premolar is structurally the same as in Nototherium, as identified by Owen, therefore 
the upper one of Nolot her ium should not differ widely from that of the present genus.

In his last communication, Mr. De Vis has wisely changed the name from 
Owenia to Euowenia, the former having been preoccupied no less than three times— in 
1847 by Presch for a genus of Cephalopoda; in 1853 by Kollicker for a Coelentorate, 
and, according to Count Marschall, by one of the Agassiz in 1860 for a Ctenophore.

Loc. and Horizon. Chinchilla, Darling Downs ( K B roadben t— Colin. Queens
land Mus.)— Chinchilla Conglomerate.

Euowenia robusta, B e Vis.
Euowenia robusta, De Vis, Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), Pt. 2, p. 1G0.

Obs. A  second species founded on “  the inferior moiety of the articulating limb 
with the dentary limb of the left side in natural conjunction with the anterior half o f the 
dentary limb of the right side, all the teeth o f the parts preserved being in place except 
m. * of the left side.”

This fossil represents a very much more robust animal thau E. grata, with a lower 
symphysial gradient, a parabolic instead of au angular inferior contour, and compressed 
rather than rotund incisors.

Loo. and Horizon. Darling Downs (C. TV. B e  Vis— Colin. Queensland M us.)—  
Fluviatile deposits.

Family— PH  A L AN G-ERID JE.

Genus— B  H A L  A N G E R , Storr, 1780.
(Prod. Meth. Mam., p. 33.)

P HAL ANGER PROCUSCUS, B e Vis.
Cuscusprocuscus, De Vis, Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. I l l ,  t. 5, lower right-hand fig.

Obs. The anthral end of a right scapula has been referred to the genus Phalanger 
( Cuscus) under the above name, the Author remarking that it “  brings us into nearer 
contemplation of the recent genus Cuscus than was permitted to us by Archizonurus.”  
Its size was about equal to that of the last-named genus, and its nearest living ally is 
Phalanger (Cuscus) orientalis, a New Hebridean species. Touching the size of this 
extinct “  Possum,” the Author remarks— “  The greatest breadth of the glenoid fossa in 
the fossil is sixfold that of P . A rcheri; its length has nearly the same proportion. P . 
Archeri is 310 mm. in length, sine cauda, and weighs about four pounds. Archizonurus 
may, therefore, be estimated to have been about six feet in length, and 850 lb. in 
weight.”

Loc and Horizon. Darling Downs (C, W. B e Vis— Colin. Queensland Mus.) — 
Fluviatile deposits.
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Genus—P SE U B O C H IR U S, Ogilby, 1836.
(Proc. Zool. Soc., 1836, p. 26.)

PSEUDOCHIRUS ? NOTABILIS, B e Vis.
Pseudochirus notabilis, De Vis, Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. 113, t. 5, lower left-

hand fig.
Obs. A  maxillary with the premolar {pm. 4) and three succeeding molars is 

referred by Mr. De Vis provisionally to Pseudochirus as the most likely amongst living 
genera to have been transmitted through it, but at the same time a possible affinity with 
Cuscus on the one hand and even Phascolarctos on the other is not to be altogether 
ignored.”  P . notabilis is believed to have been as large as a Koala, and would conse
quently weigh about twenty pounds.

Loe. and Horizon. Darling Downs {C. TV. B e Vis— Colin. Queensland Mus ) — 
Fluviatile deposits.

Genus— K O ALE M U S, B e Vis, 1889..
(Proc. R. Soc. Queensland, vi., Pts. 2 and 3, p. 106.)

K oalemus ingens, B e Visi
Koalemus ingens, De Vis, Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. 106, t. 5, up. right-hand fig.

Obs. This genus and species are founded on the distal end of a right fibula— 
and there is also provisionally referred to it a premaxillary with its palatal process— of 
an animal allied to, although not congeneric with Phascolarctos, the Native-bear.

The fossil bone is said to have a strong general resemblance in form and 
arrangement of its parts with the corresponding one in the living animal, but the 
following differences given in the Author’s words may be taken as distinctive :— “ The 
anterior segment of the epectosphere produced but very slightly at its anterior angle, 
forming a roughened triangular plane, impinging by the posterior angle upon the side 
of the posterior segment. The groove segmenting the epectosphere is broadly concave 
at the base. The shaft subquadrate, flattened on the exterior and anterior sides, which 

% meet on a strong angular ridge continued distal to the anterior segment. Expansion 
o f the shaft, proximal of the epiphysis, very moderate.”

Mr. De Vis adds that taking the weight of an adult Koala or Native-bear at 
twenty pounds, that of the extinct form would in comparison “  be estimated at five 
hundred-weight or more.”

Loc. and Horizon. Darling Downs (01 TV. B e  Vis— Colin. Queensland M us.)—  
Fluviatile deposits.

Genus— ARCHIZONTJRUS, B e Vis, 1889.
(Proc. R. Soc. Queensland, vi., Pts. 2 and 3, p. 109.)

A rchizontjrus sectjrus, Be Vis.
Archizonurus securus, De Vis, Proc. R. Soc. Queensland, 1889, vi., Pts. 2 and 3, p. 109, t. 6, up. left-

hand fig.
Obs. An extinct true Phalanger founded on the distal third of a shoulder blade 

“  distinguished by a large dilated and incrassated coracoid, which firmly denies all 
relationship with families other than the Phalangistidae.”  In form this bone is hardly 
to be distinguished from the corresponding one in the Toolah, Phalangista A r chert, but it 
differs from this and all other Phalaugers “  in not having its rostral edges brought 
together and produced at the point into a bicipital tubercle ; the external edge is, on 
the contrary, reflected upon the ectal surface of the bone.”

Loc. and Horizon. Darling Downs (C. W. B e Vis— Colin. Queensland M us.)—  
Fluviatile deposits.
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Genus— T R Y L A C O L E O , Owen, 1868.
(Proc. It. Soc., ix., p. 565.)

T hylacoleo carnifex, Owen.
Thylacoleo cam ifex, Owen, Phil. Trans., 1859, cxlix., p. 309, t. 11, f. 1-6, t. 13, f. 1, 4-8, t. 14, f. 1, 1.15, f. 1 J

Ibid., 1866, clvi., Pt. 1, p. 73, t. 2, 3, and 4; Ibid., 1871, clxi., Pt. 1, p. 213,1 .11, 
12, 13, and 14 ; Ibid., 1883, clxxiv., Pt. 2, p. 575, t. 39, 40, and 41, f. 1 and 2, 
p. 639, t. 46, f. 1.

„  ,, Owen, Extinct Mam. Australia, 1877, p. 107, t. 6, f. 1, 6, 9,10, and 12, t. 7, f. 1-14, t.
8, f. 1-6, 11 and 13, t. 9, f. 1-9, t. 10, t. 11, t. 13, f. 1, 4-8, t. 14, f. 1, t. 15, f. 1, t.
16, 17, and 18.

„  „  Owen, Geol. Mag., 1883, x., p. 289, t. 7.
Obs. The sectorial teeth of this species demonstrate the presence, during Post- 

Tertiary times, of a large Carnivore, the marsupial character of which is indicated by 
the name “  Marsupial or Pouched Lion.”  The dental formula is i. c. p.
m . 1 ^ = 3 0 .

2 - 2

Mr. C. W . De Vis has lately described * a femur, believed by him to be that of 
Thylacoleo, from the Darling Downs. He remarks— “  The bone is in general form 
unlike any recent femur known to the Writer, inasmuch as it tapers gradually from 
the proximal end to the distal third-fifth, and is in its proximal moiety rather strongly 
curved, both inwards and outwards.”  Again— “ The fossil resembles the femur 
of the Carnivore in the shortness and direction of the lesser trochanterian ridge, 
in the obliquity of the post trochanterian fossa, in the shape of the head, 
in that of the shaft anteriorly, and generally of the whole distal extremity. To 
this we may add that the backward curvature of the shaft is found in the allied genus 
Dasyurus. On the other hand, it resembles the corresponding bone in Phascolomys in the 
shape of the great trochanter exteriorly, in the prominence of the lesser trochanter, in the 
insertion of the ligamentum teres, in the depth of the neck between the great trochanter 
and the head, and in the turgidity of the space between the fossa and the head. In brief, 
its proximal extremity, With prevailing characters of its own, has more of Phascolomys 
than of Sarcophilus in its composition, while its shaft and distal end show relation almost * 
exclusively (as between these two) to Sarcophilus. But withal there are features o f 
Macropus not to be overlooked: the angle of articulatiou, the shape anteriorly and length 
of the outer condyle, the tumid quadratus insertion, and the extra-condylar groove. 
W e may sum up the whole by saying that sarcophiline affinities are dominant, phas- 
colomine subordinate, macropine concomitant.”

Loc. and Rorizon. G-owrie, Darling Downs {S. St. Jean) ; Hodgson’s Creek, 
Darling Downs ( The late S. Strutchbury) ; Eton Vale, Darling Downs (JE. S. R ill) ; 
K ing’s Creek, Darling Downs ( The late O. R . Rartmann) — Eluviatile deposits.

Family— M ACK OPODID2E.

Genus— MACROPTTS, Shaw, 1800.
(Gen. Zoology, i., Pt. 2, p. 505.)

Obs. Throughout this family I  have, as far as possible, adopted the subdivisions 
proposed by Prof. Owen, and his references ; but, for the sake of convenience, the sub
genera are treated as genera. This does not altogether accord with Mr. Lydekker’s 
arrangement in the British Museum “  Catalogue of Fossil Mammalia,”  Part 5, where 
Leptosiagon, Pachysiagon, Osphranter, Phascolagus, and in part Protemnodon and

* On a Femur, probably of Thylacoleo. Proc. B . Soc. Queensland, 1886, iii., p. 122, t. 3.
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Sthenurus, are merged in Macropus. The greater portion of this section of the present 
work was compiled before the appearance of the British Museum Catalogue, and to this 
the reader is referred for the unravelling of the intricate synonymy attached to these 
fossils. The fossil Macropodidae have recently been re-studied by Mr. De Yis in the 
light thrown on them by the very large Collection in the Queensland Museum, but the 
results await publication.

M acbopus titan, Owen.
Macropus titan, Owen, in Mitchell, Three Expeds. Int. E. Australia, 1838, ii., p. 359, t. 29, f. 3, 6, and 8.

„  ,, Owen, Descrip. Cat. Mam. Aves It. Col. Surgeons, 1845, p. 324, Nos. 1510-12, 1520, 1528-
1531, t. 6, f. 7.

„  „  Phil. Trans., 1874, clxiv., Pt. 1, p. 248, t. 20, f. 29, t. 21, f. 6-18, t. 22, f. 10-18, t. 23, f. 2
and 3, 12 and 13, t, 26, f. 9-15; Ibid., 1874, Pt. 2, p. 783, t. 76, f. 1-6; Ibid., 1876, 
clxvi., Pt. 1, p. 204, t. 25, f. 1 and 4, t. 26, f. 1 and 2, t. 27.

,, „  Owen, Extinct Mam. Australia, 1877, pp. 400, 435, 489, 499, t. 76, f. 1 and 4, t. 77, f. 1
and 2, t. 79, f. 1 and 2, t. 80, f. 29, t. 81, f. 6-18, t. 82, f. 10-18, t. 83, f. 2 and 3, 12
and 13, t. 86, f. 9-15, t. 69, f. 1-6, t. 112 and 113, t. 118, f. 1-7.

„  „  Etheridge fil., Cat. Australian Foss., 1878, p. 183 (fo r  fu ll synonymy).
„  ,, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 225.

Obs. The former existence of this species was determined by Prof. Owen upon 
the evidence afforded by portions of several jaws and a humerus, &c., obtained from the 
Wellington Yalley Caves and the Queensland Freshwater deposits. The remains 
exceeded in size those of the living Macropus major. The humerus exceeds in length 
that of the last-named species as much as that of Fhascolagus falls short of it, and the 
strength or thickness o f this bone is greater than in the latter.

In addition to these remains, a very fine skull, more or less complete, was 
obtained by Mr. W . P. Tooth, Junr., at King’s Creek, Darling Downs, the measurements 
o f which, as compared with a skull of Macropus major, are given by Sir R. Owen.*

Macropus titan is closely allied to the living M. giganteus, “  but is distinguished by 
its superior size, and the very general occurrence of one or more vertical grooves on the 
hinder surfaces of the lower true molars; it is, however, probable that the two forms 
pass imperceptibly into one another.”

Loc. and Horizon. Condamine River, west of Moreton Bay (Sir T. L. Mitchell—  
Colin. College of Surgeons, London); Darling Downs (H . Hughes— Colin. W orcester 
Nat. Hist. Soc.); Darling Downs (Sir O. Nicholson— Colin. Oxford Museum); G-owrie, 
Darling Downs (D r. O. Bennett) ; King’s Creek, Darling Downs (W . F. Tooth, Junr., 
and Dr. G. Bennett) — Fluviatile deposits; Maryvale Creek, Clarke River (The late 
B . Daintree)— Diprotodon-breccia.

Macbopus affinis, Owen.
Macropus affinis, Owen, Descrip. Cat. Mam. Aves. R. Coll. Surgeons, 1845, p. 328, No. 1524.

„  „  Owen, Phil. Trans., 1874, clxiv., Pt. 1, p. 260, t. 23, f. 10 and 11; Ibid., 1876, clxvi., Pt. 1,
p. 217, t. 29, f. 6, t. 30, f. 7-9.

„  „  Owen, Extinct Mam. Australia, 1877, pp. 411 and 498, t. 83, f. 10 and 11, t. 116, f. 6,
1 .117, f. 7-9.

,, „  Etheridge fil., Cat. Australian Foss., 1878, p. 183 (for  fu ll synonymy).

Obs. Under this name Sir R. Owen described a left mandibular ramus with 
teeth, indicating a species of less size than Macropus titan. He remarks— “  Evidence of 
an extinct Kangaroo of intermediate proportions between the largest known living 
species and those defined in my original Memoirs.” f

Loc. and Horizon. Condamine River, west of Moreton Bay (Sir T. L. Mitchell—  
Colin. College o f Surgeons, London); King’ s Creek, Darling Downs (G . F. Bennett) —  
Fluviatile deposits.

2 T

* Extinct Mam. Australia, 1877, p. 436.
t  Phil. Trans., 1874, clxiv., Pt. 1, p. 260.
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M acropus ajax, Owen.
Macropus ajax, Owen, Quart. Journ. Geol. Soc., 1859, xv., p. 185, note.

Obs. This name was applied to a lower jaw which does not appear to have been 
referred to in any of Prof. Owen’s subsequent Memoirs.

lo c . and Horizon. Darling Downs (.S’. Hughes— Colin. Worcester Nat. Hist 
Soc.)— Pluviatile deposits.

M acropus robustus, Gould.
Petrogale robusta, Gould, Mon. Macropodidae, 1841, t. 5.
Osphranter robustus, Gray, List Spec. Mam. Brit. Mus., 1843, p. 91.
Macropus robustus, Lydekker, Cat. Foss. Mam. Brit. Mus., Pt. 5, 1887, p. 222.

Loc. and Horizon. Gowrie, Darling Downs (G . F. Bennett— Colin. Brit. Mus.) 
— Fluviatile deposits.

M acropus, sp. ind. (a).
Macropus, sp., Owen, Descrip. Cat. Mam. Aves. R. Coll. Surgeons, 1845, p. 326, No. 1517.

Obs. A  ramus of a lower jaw was retained by Prof. Owen in the Royal 
College of Surgeons Catalogue as a distinct species. It presented evidence of more 
molars in use at one time than in the recent Macropus laniger or M. major.

Loc. and Horizon. Condamine River, west of Moreton Bay (Sir T. L. Mitchell 
— Colin. College Surgeons, London)— Fluviatile deposits.

M acropus, sp. ind. (b).
Macropus, sp., Owen, Extinct Mam. Australia, 1877, p. 491, 1.114.

Obs. An almost entire femur has been described by Sir R. Owen, and does not 
appear referable to any described species.

Loc. and Horizon. King’s Creek, Darling Downs—Fluviatile deposits.

Genus— L E PT O S IA G O N , Owen, 1873.
(Proc. Roy. Soc., xxi., p. 386.)

Leptosiagon gracilis, Owen.
Leptosiagon gracilis, Owen, Proc. R. Soc., 1873, xxi., p. 386.

„  „  Owen, Phil. Trans., 1874, clxiv., Pt. 2, p. 785, t. 76, f. 11-15.
„  ,, Owen, Extinct Mam. Australia, 1877, p. 450, t. 89, f. 11-15.

Obs. Prof. Owen considers Leptosiagon to be a sub-genus of Macropus. He 
adds—“ The distinctive dental character of the present sub-genus is in the sculpturing 
of the hind surface of the molars,”  and the mandible appears to have been unusually thin 
in proportion to its depth. Mr. Lydekker remarks that the specimen on which this 
species was founded presents no distinguishable difference from Macropus (Pachysiagon) 
ferragus, Owen.*

Loc. and Horizon. The only locality afforded is that of “  Queensland.”  Probably 
from Darling Downs.— Fluviatile deposits.

Genus— O S P H R A N T E S, Gould, 1841.
(Proc. Zool. Soc., Pt. ix., p. 80.)

OsPBRAWTER COOPERI, Owen.
Osphranter Cooperi, Owen, Proc. R. Soc., 1873, xxi., p. 128.

„  „  ,, Phil. Trans., 1874, clxiv., Pt. 1, p. 261, t. 24, f. 17 and 18.
„  ,, ,, Extinct Mam. Australia, 1877, p. 412, t. 84, f. 17 and 18.

Macropus Cooperi, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 234.
Obs. This name was applied by Prof. Owen to the “  fore part of the left man

dibular ramus o f an aged individual of a Wallaroo, of the size of Osphranter robustusP 
Loc. and Horizon. Darling Downs, Queensland—Fluviatile deposits.

* Cat, Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 231.
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OSPHBANTEB ClOTJLDII, Owen.
Osphranter Gouldii, Owen, Proc. R. Soc., 1873, xxi., p. 128.

„  „  Phil. Trans., 1874, clxiv., Pt. 1, p. 261, t. xxiii., f. 15 and 16.
„  „  Extinct Mam. Australia, 1877, p. 413, t. 83, f. 15 and 16.

Obs. A  corresponding but smaller species of "Wallaroo than the last. The name 
was also founded on the left mandibular ramus. Mr. Lydekker refers this to the living 
Macropus Parryi, Bennett.*

Loc. and Horizon. Darling Downs.— Fluviatile deposits.

Genus— P A L 0 P G H E 8 T E 8 , Owen, 1873.
(Proc. R. Soc., xxi., p. 386; Phil. Trans., 1874, clxiv., Pt. 2, p. 797.)

Palobchestes azael, Owen.
Palorchestes azael, Owen, Phil. Trans., 1874, clxiv., Pt. 2, p. 798, t. 81, f. 1 and 2, t. 82, f. 1 and 2, t. 83, f.

1 ; Ibid., 1876, clxvi., Pt. 1, p. 197, t. 19-21, t. 22, f. 1-4, t. 23, f. 1, 2, and 5, t. 24, 
t. 29, f. 1-3.

,, ,, Owen, Extinct Main. Australia, 1877, pp. 466 and 500, t. 96, f. 1 and 2, t. 97, f. 1 and 2,
1.105, f. 1 ,1 .106 and 107,1 .115, f. 1,2, and 5 ,1 .116, f. 1-3,1.129,1 .130, f. 1-4, t. 131.

,, ,, De Vis, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 2, p. 221.
,, „  Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 237.

Obs. Portions of jaws were described by Sir It. Owen, under this name, without 
assigning to them any definite locality. He considers that these remains deviate less 
from the type of the bilophodont Macropodidse than those of Procoptodon, some of 
which, P . Goliah, for example, were of larger bulk. The entire skull would probably 
measure about sixteen inches in length.

Mr. De Yis has described a portion of the jaw and dentition, since the appearance 
o f Owen’s “  Extinct Mammals of Australia.” He considers P . azael to have been a 
true saltigrade of Macropodoid type.

Loc. and Horizon. Near St. Ruth, Darling Downs, at a depth o f seventy feet 
from the surface ((7. W . B e  Vis— Colin. Queensland M us.)— Fluviatile deposits.

Genus—P A  C H Y 8 IA  GON, Owen, 1873.
(Proc. R. Soc., xxi., p. 386.)

Obs. This name was applied by Sir R. Owen to two extinct species o f 
Macropodidae in which the massiveness of the mandible was greatly in excess of the 
teeth it supported.

Pachysiagon eebbagtts, Owen.
M acropus Ferragus, Owen, Phil. Trans., 1874, clxiv., Pt. 2, p. 784, t. 81, f. 4, t. 82, f. 3 and 4 ,1 .105, f 3. 
Pachysiagon Ferragus, Owen, Extinct Mam. Australia, 1877, p. 449, t. 96, f. 4, t. 97, f. 3 and 4, t. 105, f. 3.

Obs. A  portion of right mandibular ramus indicated to Prof. Owen, by the size
of the teeth and the jaw itself, a Kangaroo exceeding in size the Macropus titan. Mr.
Lydekker refers this species to Macropus, and unites with it Leptosiagon gracilis, Owen.

Loc. and Horizon. Condamine River, Darling Downs (Colin. Brit. M us.)—
Fluviatile deposits.

Pachysiagon otuel, Owen.
Pachysiagon otuel, Owen, Phil. Trans., 1874, clxiv., Pt. 2, p. 784, t. 76, f. 7-10.
Procoptodon otuel, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 236.

Obs. This species is said to show the typical generic characters in a more marked 
manner than P. ferragus.

* Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 220.
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Loc. and Horizon. King’ s Creek, Darling Downs {G , B . King— Colin. Brit. 
M us.)— Fluviatile deposits.

Genus— P  H A S  COLAG US, Owen, 1873.
(Proc. R. Soc., xxi., p. 128; Phil. Trans., 1874, clxiv,, Pt. 1, p. 2G1.)

Phascolagtts altus, Owen.

Macropus titan, Owen, in Mitchell Three Expeds. Int. E. Australia, 1838, ii., t. 29, f. 4 and 5 (excl.
f. 3, 6, and 8).

Phascolagus altus, Owen, Phil. Trans., 1874, clxiv., Pt. 1, p. 261, t. 22, f. 1 and 2 ; Ibid., 1876, clxvi., Pt. 1,
p. 218, t. 30, f. 1-6.

,, ,, Owen, Extinct Mam. Australia, 1877, pp. 414 and 498, t. 82, f. 1 and 2, t. 117, f. 1-6.
Macropus altus, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 223.

Obs. O f this species Sir It. Owen has described a right maxillary with teeth, 
and a metatarsal. Teeth o f the molar series are equal in extent and size to those of 
Macropus rufus and M. major. The pattern of the grinding surfaces of the upper 
molars is more like that in Halmaturus and Osphranter than in either Macropus major 
or M. titan.

Loc. and Horizon. King’s Creek, Darling Downs {D r. G. Bennett) — Fluviatile 
deposits.

Genus— BBOGOPTODOJST, Owen, 1873.
(Proc. R. Soc., xxi., p. 386; Phil. Trans., 1874, clxiv., Pt. 2, p. 786.)

*

P eocoptodon ptjsio, Owen.
Procoptodon pusio, Owen, Phil. Trans., 1874, clxiv., Pt. 2, p. 788, t; 77, f. 2-7; Ibid., 1876, clxvi., Pt. 1,

p. 222, t. 31, f. 1-5, 10-12.
„  ,, Owen, Extinct Mam. Australia, 1877, p. 454, t. 89, f. 7-10, t. 90, f. 2-7, t. 91, t. 119,

f. 1-5, 10-12.
Obs. The remains of this species, examined by Prof. Owen, consisting of jaws 

with teeth, a metatarsal, &c., indicated a Kangaroo one-third larger than Osphranter 
robustus, Gould.

A  large unossified tract of the palate, which is shown in both maxillaries of this 
genus, is not present in the large existing Kangaroos of the genera Macropus and 
Osphranter. It  is present, adds Prof. Owen, under some modifications, in Boriogale, 
Halmaturus, and Petrogale, and such similar small Kangaroos and Wallabies.

Loc. The former is not stated, but probably Darling Downs— Fluviatile deposits.

P bocoptodon goliah:, Owen.

Macropus goliah, Owen, in Waterhouse, Nat. Hist. Mam., 1846, i., p. 59.
Procoptodon goliah, Owen, Phil. Trans., 1874, clxiv., Pt. 2, p. 791, t. 79, t. 80; Ibid., 1876, clxvi., Pt. ,

p. 222, t. 22, f. 5, t. 23, f. 3 and 4.
, „  Owen, Extinct Mam. Australia, 1877, p. 454, f. 89, f. 7-10, t. 90, f. 2-7, t. 91, t. 119,

f. 1-5, 10-12.
,, ,, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 235.*

Obs. The portions of this Kangaroo hitherto obtained consist of parts of 
jaws, o f a hind foot, and a left femur.

Loc. and Horizon. Darling Downs, at a depth of forty feet from the surface—  
(Colin. College of Surgeons, L ondon ; Colin. Brit. M us.; Colin. Australian M us.)—  
Fluviatile deposits.
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P e o c o p t o d o n  e a p h a , Owen.
Procoptodon Eapha, Owen, Phil. Trans., 1874, clxiv., Pt. 2, p. 788, t. 77, f. 8-12, t. 78; Ibid., 1876, clxvi.,

p. 222, t. 31, f. 6-9.
i, ,, Owen, Extinct Mam. Australia, 1877, pp. 457, 483, 494, 502, t. 90, f. 8-12, t. 93,

1 .119, f. 6-9, t. 128.
• •Ois. F . rapha, from the portions hitherto found, consisting of a lower jaw, 

femur, metatarsals, &c., would appear to be of larger size than P . pusio, but inferior to 
P . goliah. The characters of the jaw are nearer to those of Nototherium than is 
usually shown in Macropodoid genera.

Loc. and Horizon. Gowrie, Darling Downs (G . F. 'Bennett) — Fluviatile deposits.

Genus— FR O T E M N O D O N , Owen, 1873.
Proc. R. Soc., 1873, xxi., p. 128; Phil. Trans., 1874, clxiv., Pt. 1, p. 274.)

Obs. Frotemnodon is allied to Sthenurus, but is distinguished by the “ more 
simple trenchant shape of the crown of the premolars.”  The upper molars are more 
like those o f  Sthenurus atlas than those of Macropus titan.

P b o t e m n o d o n  a n a k , Owen.
Macropus atlas, Owen, Descrip. Cat. Mam. Aves. R. Coll. Surgeons, 1845, pp. 325 and 327, Nos. 1513 and 

1519.
Protemnodon anak, Owen, Phil. Trans., 1874, clxiv., Pt. 1, p. 275, t. 23, f. 4-9, f. 1-4, 7-10, and 14.

,, ,, Owen, Extinct Mam. Australia, 1877, pp. 428, 449, 498, t. 83, f. 4-9, t. 85, f. 1-4,
7-10, and 14, t. 120, f. 1-6.

Obs. The remains of this old Kangaroo hitherto found consist o f a lower jaw, 
metatarsal, and other smaller bones.

Loc. and Horizon. Condamine Biver, W est of Moreton Bay (Sir T. L . Mitchell 
— Colin. Coll. Surgeons, London) ; Darling Downs (— .Hughes— Colin. Worcester Nat. 
Hist. Soc.) ; Eton Vale, Darling Downs (E . S. H ill— Colin. Brit. M us.)— Fluviatile 
deposits.

P r o t e m n o d o n  a n t m s , Owen.
Protemnodon Antceus, Owen, Extinct. Mam. Australia, 1877, p. 448, t. 88, f. 18 ,1 .110.

Obs. • The remains of this species, consisting o f a right and left mandibular 
ramus, with molar dentition, are described by Sir B. Owen without affixing a locality.

This is united by Mr. Lydekker with Frotemnodon rcechus, Owen, and referred 
to Macropus.

Loc. and Horizon. Clifton, Darling Downs (Dr. G. Bennett and F. N. Isaacs—  
Colin. Brit. Mus.) ; Gowrie, Darling Downs (Dr. G. Bennett— Colin. Brit. Mus.)—  
Fluviatile deposits.

P r o t e m n o d o n  m i m a s , Owen.
Protemnodon mimas, Owen, Phil. Trans., 1874, clxiv., Pt. 1, p. 278, t. 24, f. 13-16, t. 26, f. 1-8, t. 27, f. 1-4

and 14.
„  ,, Owen, Extinct Mam. Australia, 1877, pp. 431, 447, t. 84, f. 13-16, t. 86, f. 1-8, t. 87,

f. 1-4 and 14.
Obs. In this species, says Professor Owen, “  a greater depth and thickness of 

mandible, and a concomitant large size of molars, are associated with a relatively smaller 
size o f the trenchant premolar, which does not exceed that in F . anaJc.”

This is united by Mr. Lydekker with Sthenurus brehus, Owen, and referred to 
Macropus.

Loc. and Horizon. Gowrie Creek, Darling Downs (D r. G. Bennett) ; Eton 
Vale, Darling Downs (Sir D . Gooper— Colin. Brit. M us.)— Fluviatile deposits.
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P b o t e m n o d o n  O g , Owen.
Protcmnodon Og, Owen, Phi]. Trans., 1874, clxiv., Pt. 1, p. 277, t. 25, f. 5 and 6,11-13.

,, ,, Owen, Extinct Mam. Australia, 1877, p. 430, t. 85, f. 5 and 6,11-13.
Ohs. O f this species Prof. Owen remarks— “  W ith a certain increase of size 

of* both mandible and molar teeth, represents the form and size of the premolars in 
P . Analc.”

Mr. Lvdekker unites the specimens with Protemnodon anah, Owen, in part, and 
Sthenurus atlas, Owen, in part, and refers them to Macropus.

Loc. and Horizon. Gowrie, Darling Downs (Sir J). Cooper— Colin. Brit. 
M us.)— Fluviatile deposits.

P b o t e m n o d o n  b j e c h u s , Owen.

Protemnodon rachus, Owen, Phil. Trans., 1874, clxiv., Pt. 1, p. 281, t. 27, f. 10-13.
„  ,, Owen, Extinct Mam. Australia, 1877, p. 434, t. 87, f. 10-13.

Ohs. In a left mandibular ramus “  the molars have the characters of those o f 
P . anaJc . . but the increase in size is more than can be granted to difference
of sex.”

Loc. and Horizon. King’s Creek, Clifton Station, Darling Downs (G . King) —  
Fluviatile deposits.

Genus— S T H E N U B  US, Owen, 1873.
(Proc. R. Soc., xxi., p. 128.)

S t h e n u b u s  a t l a s , Owen.

Macropus Atlas, Owen, in Mitchell Three Expeds. Int. E. Australia, 1838, ii., p. 359, t. 29, f. 1.
,, ,, Owen, Descrip. Cat. Mam. AvesR. Coll. Surgeons, 1845, pp. 325-330, Nos. 1513-16, 1519-

1520, 1525, and ? 1527.
Sthenurus atlas, Owen, Phil. Trans., 1874, clxiv., p. 265, t. 20, f. 30, t. 22, f. 3-9, t. 24, f. 4-9 ; Ibid., 1876, 

clxvi., Pt. 1, p. 210.
„  „  Owen, Extinct Mam. Australia, 1877, pp. 416, 439, 446, t. 76, f. 2 and 3, t. 77, f. 4 and 5,

t. 79, f. 4, t. 80, f. 30, t. 82, f. 3-9, t. 84, f. 4-9, t. 88, f. 1-4.
,, „  Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 232.

Ohs. The form and structure of the premolars in this and its fellow species,'as 
compared with their proportion to the molars behind, indicate, according to Prof. Owen, a 
distinct sub-genus of Macropodidae. The name Sthenurus was suggested by the form 
and proportions of the vertebrae of the very powerful tail of this great extinct Kangaroo. 
The portions hitherto recorded consist of jaws with teeth, portion of a skull, and tail 
vertebrae.

Loc. and Horizon. Darling Downs (Sir C. Nicholson— Colin. Oxford University 
Mus.) ; Gowrie, Darling Downs (Sir D. Cooper— Colin. Brit. M us.)— Fluviatile deposits.

S t h e n u r u s  b r e h u s , Owen.

Sthenurus Brehus, Owen, Phil. Trans., 1874, clxiv., Pt. 1, p. 272, t. 27, f. 5-9; Ibid., 1876, clxvi., Pt. 1, p. 212, 
t. 28.

i, ,i Owen, Extinct Mam. Australia, 1877, pp. 424, 442, 449, t. 87, f. 5-9, t. 88, f. 5-10,t. 92, 
f. 6 and 7, 1 .108,1 .109, ? t. 77, f. 7.

Macropus brehus, Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 207.

Ohs. The foremost of the upper incisors in this species “  has a greater relative 
superiority o f size over the second and third than in any existing species of Kangaroo.”  

Loc. and Horizon. Clifton Station, Darling Downs.— Fluviatile deposits.
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Gen us— S TH E N O M E R  US, B e Vis, 1883.
(Proc. Linn. Soc. N. S. Wales, viii., Pt. 1, p. 15.)

Sthenoheuus CHAKON, B e Vis.
Sthenomerus Charon, De Vis, Loc. cit., p. 15.

Obs. O f this animal the portions hitherto discovered consist of a deciduous 
molar, a femur, radius, and ulna. Mr. De Vis remarks— “ In dentition the animal 
diverges considerably from Nototherium, more so from Biprotodon ; its divergen ce is 
towards the Macropodidae. In its long bones it approaches very closely to Biprotodon, 
possibly to Nototherium, also. Its thigh-bone shows that it hardly departed from these 
in the structure and movements of its hind-quarters. It is, in short, a transition form.”

The tooth is fourteen lines in length, ten and a-half lines in its anterior and 
nine lines in its posterior transverse diameter.

Loc. and Horizon. Glowrie Creek, Darling Downs (H . Tryon— Colin. Queens
land M us.)— Fluviatile deposits.

Genus— B R A G H A L L E T E S , B e Vis, 1883.
(Proc. Linn. Soc. N. S. Wales, viii., Pt. 3, p. 191.)

B bachalletes Palmebi, B e Vis.
BraehaUetes Palmeri, De Vis, Loc. cit., p. 191.

Obs. Mr. De Vis has lately drawn attention to the great divergence which 
exists amongst the various genera of Macropodidae in the “  gluteal angle ”  of the 
femur. “  By gluteal angle is meant the angle made with the long axis of the bone by 
a straight line touching the top of the trochanter and the summit of the head”  of the 
bone in question. The value of this angle, adds Mr. De Vis, expresses the measure of 
the leaping ability of the animal.

A  femur lately discovered, having the very open gluteal angle of 77?°, has 
afforded this Author the opportunity of establishing the above genus, the loss of 
saltatory power consequent on this open angle quite precluding its reference to any o f 
the more typical genera of Macropodidae. The femur of B. Palmeri was equal in size 
to that o f Palorchestes azael, Owen, and not much inferior to Procoptodon goliah, 
Owen. The generic name has reference to the contracted gait of the animal.

Loc. and Horizon. Chinchilla, Darling Downs (C. TV. B e  Vis—Colin. Queens
land M us.)— Chinchilla Conglomerate.

Genus— TR ICLIS, B e  Vis, 1888.
(Proc. Linn. Soc. N. S. Wales, iii. (2), Pt. 1, p. 8.)

Tbiclis oscillans, B e Vis.
Triclis oscillans, De Vis, Loc. cit., p. 8 ,1 .1.

Obs. Both genus and species are founded on a left mandibular ramus, which 
seems to indicate an animal allied to a gigantic Hypsiprymnodon. Mr. De Vis remarks:— 
‘ ‘ It  would seem that the relations of the extinct animal are complex ; capriciously, as it 
were, its relic yields us glimpses of each of the three families so frequently named
[i.e., Phalangeridae, Pleopodidae, and M acropodidae]......................Though its affinity
to Hypsiprymnodon may be said to be paramount, it must be confessed that it is not so 
to any great extent.”

In  Triclis the lower incisor is followed by a tooth, small in size, but occupying 
the position of the so-called canine in the Phalangeridae. In Hypsiprymnodon, on the 
other hand, this tooth is absent.
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The name Triclis had already been employed by Loew for a genus of Diptera, in

Loc. and Horizon. King’s Creek, Darling Downs (22. Frost— Colin. Queensland 
M us.)— Fluviatile deposits.

1851.

Genus— S Y N A P T O B O N , B e  Vis, 1889.
(Proc. R. Soc. Queensland, v., Part 5, p. 159.)

Gen. Char. Molars rooted, antibilophodont, distant at base, in contact by 
facetted projections fore and aft. {B e  Vis.)

Obs. This genus is founded on a fragment of a right lower jaw, says Mr. De 
Tis, with a nearly perfect cheek-tooth and the half of its adjacent posterior neighbour, 
which are said in their form and connection to be unique. They abut against each other, 
not by a basal line of contact, resulting from pressure in the rear as usual, but by means 
of coadapted processes extending from each end of each tooth, somewhat after the 
fashion of a vertebral zygopophysis.

S y n a p t o d o n  .s v o e t t m , B e Vis.
Synaptodon cevorum, De Vis, Proc. R. Soc. Queensland, 1889, v., Pt. 5, p. 159.

Sp. Char. The perfect tooth is nine millimetres in length, and five millimetres 
in its greatest breadth. The space between the teeth is nearly equal to the length of 
each fore lobe. (B e Vis.)

Obs. The general facies o f the teeth induced the Author above quoted to con
sider them as belonging to a new genus of Macropodidse.

Loc. and Horizon. Chinchilla, Darling Downs— (Colin. Queensland M us.)—  
Chinchilla Conglomerate.

Family— D A SY U R ID iE .

Genus— T H Y LA C IH U S , Temminck, 1827.
(Mon. Mammologie, i., p. 60.)

T h y l a c in t j s  s p e l j e u s , Owen.
Dasyurus laniarus (pars.), Owen in Mitchell Three Exped. Int. E. Australia, 1838, ii., p. 363, t. 31, f. 7. 
Thylacinus spelaius, Owen, Descrip. Cat. Mam. and Aves R. Coll. Surgeons, 1845, pp. 335-36, Nos. 1548-49. 

„  major, Owen, Extinct Mam. Australia, 1877, p. 106.
„  ,, Lydekker, Cat. Eoss. Mam. Brit. Mus., 1887, Pt. 5, p. 264.

Obs. This species is said to be represented from the Queensland Post-Tertiary 
Series by part of a right ulna, and axis vertebra in the British Museum (Natural 
History Branch).

Loc. and Horizon. Queensland (Colin. Brit. M us.)— Fluviatile deposits.

Genus— 8A R  CO P H I L  US, F. Cuvier, 1838.
(Hist. Nat. Mam., vii., 70me Livr., p. 2.)

S a b c o p h il t j s  l a n i a b i t j s , Owen.
Dasyurus la/niarius, Owen in Mitchell Three Exped. Int. E. Australia, 1838, ii., p. 363, t. 31, f. 3-6. 
Sarcophilus laniarius, Owen, Extinct Mam. Australia, 1877, p. 105, t. 5, f. 1-6.

„  „  Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 265.
Loc. and Horizon. Howrie, Darling Downs ((2. F. Bennett— Colin. Brit. Mus.) 

— Fluviatile deposits.
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S a b c o p h i l u s  p e i o e , B e Vis.
Sareophilus prior, De Vis, Proc. Linn. Soc. N. S. Wales, 1883, viii., Pt. 2, p. 189.

Obs. The discovery o f a portion of a right tibia, with the head preserved, has 
enabled Mr. De Vis to determine the former presence in Northern Australia o f an 
animal allied to the Tasmanian Devil. The bone gives the impression of a better-knit 
and more muscular animal, of a size too superior to be included in the same species 
with S. ursinus, one whose last molar must have equalled, or Dearly equalled in size, the 
great sectorial o f a large dog.

Loc. and Horizon. Darling Downs (C. W. B e  Vis— Colin. Queensland M us.)—  
Fluviatile deposits.

Genus—B A S Y U R  US, Geoffroy, 1796.
(Bull. Soc. Phil. Paris, i., p. 106.)

D a s y u b t t s  v i v e b b i n u s , Shaw.
D iddphis viverrinus, Shaw, Gen. Zool., 1800, i., Pt. 2, p. 433.
D asyurus viverrinus, Waterhouse, Nat. Hist. Mam., 1846, i., p. 442.

,t ,, Krefft, Mam. Australia, 1871, t. 13.
t> „  Lydekker, Cat. Foss. Mam. Brit. Mus., 1887, Pt. 5, p. 268.

Obs. Numerous fragments of the skeleton of the Native Cat have been found 
in the Wellington Valley Caves, but only one specimen, a nearly entire right mandibular 
ramus, has been recorded from Queensland.

Loc. and Horizon. Gowrie, Darling Downs (G . F. Bennett— Colin* Brit. Mus.) 
— Fluviatile deposits.

M A R SU P IA L IA  INCERT2E SEDIS.

Genus— SC E B A R N O B  ON, Ramsay.
(Proc. Linn. Soc. N. S. Wales, 1881, v., Pt. 4, p. 495.)

S c e p a b n o d o n  R a m s a y i , Owen.
Scepamodon Ramsayi, Owen, Phil. Trans., 1884, clxxv., Pt. 1, p. 245,1 .12.

Obs. But one species of this genus, and of that only the teeth are known. They 
resemble the scalpriform incisors of the upper jaw of Rodents, but the microscopic 
structure of the dentine has a nearer resemblance to that of the incisors of the large 
extinct Bhascolonus.

Scepamodon Ramsayi is believed by Prof. Owen to have been a large massive 
animal, and in all probability marsupial. Mr. Richard Lydekker has recently suggested* 
that it is identical with Owen’s genus Bhascolonus ; but Mr. De Vis, who has had far 
better opportunities of studying the question, remarks— “  Bhascolonus, Owen, is 
demonstrably g ood ; but the ground on which it has been separated— namely, by 
identification with Scepamodon, a determination so improbable in itself that nothing 
short of direct proof should suffice to give it currency— appears to me quite inadequate 
to say the least.” + N ot only does Mr. De Vis combat the view that the teeth known as 
Scepamodon Ramsayi “  grew in the upper jaw of Bhascolonus,”  but he believes that 
“  they include the teeth from both jaws of the otherwise unknown animal.”  J His reasons 
for this opinion are too lengthy for quotation here, but are well worth perusal by those 
interested in the question. His final paragraph is— “  It must be concluded that both

* Cat. Foss. Mam. Brit. Mus., Pt. 5,1887, p. 159; and Proc. R. Soc., xlix., p. 60. 
f  Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), p. 237.
I  Ibid., p. 258.
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the upper and lower incisors of Sceparnodon are known, and, consequently, that 
Sceparnodon is not a synonym of Phascolonus.” There is much to be said for the bold 
conception given when defining the Family Nototheridae—viz., “  Probability is also in 
favour of Sceparnodon proving to belong to this family.” *

The geographical range of Sceparnodon is a wide one, as teeth have been found 
in the vicinity of Lake Eyre, South Australia; and in addition to the Queensland 
locality a number have been found in the rich bone deposit o f Myall Creek, near 
Bingara, N. S. Wales, by Mr. Charles Cullen, Collector to the G-eological Survey 
of N. S. Wales.

lo c . and Horizon. King’s Creek, Darling Downs ( The late C. H . Hartmann—  
Colin. Australian M us.; C. W. D e Vis— Colin. Queensland Mus.)—- Fluviatile deposits.

Order—SIRENIA.
Family— M AN  A TID iE .

Genus— C H E  ONOZO OH, B e  Vis, 1883.
(Proc. Linn. Soc. N.S. Wales, viii., Pt. 3, p. 395.)

C h r o n o z o o n  a t j s t r a l e , B e Vis.
Chronozoon australe, De Vis, Loc. cit., p. 395, t. 17.

Obs. A  portion of a skull, consisting of the parietal and upper part of the 
occipital bones of a non-marsupial animal, has been described by Mr. De Yis, and com
pared to the corresponding portions of a Dugong.

The chief difference between the fossil and the skull of the Dugong consists in 
a shallower temporal fossa and feebler muscles for working the jaws.

A  mould taken from the interior surface of these bones has enabled the Author 
to study the brain characters with much success.

The brain was clearly of inferior development to those of existing Sirenians, 
“  and a smoothness of skull indicatory of feebler masticating power, may have been 
the co-adaptation of the softer vegetation and less perilous condition o f life enjoyed by 
a Sirenian tenant of fresh waters.”

Loc. and Horizon. Chinchilla, Darling Downs (G. TV. B e Vis— Colin. Queens
land M us.)—Fluviatile deposits, associated with Crocodile, Turtles, Ceratodus, and the 
remains of land animals.

Order-UNGULAT A,
Family— DICOTYLIDJE.

Genus— P R 0 CHLERUS, B e  Vis, 1886.
(Proc. R. Soc. Queensland, iii., p. 47.)

P r o c h -Ertjs c e l e b , B e Vis.
Prochcerus cclcr, De Vis, Loc. cit., p. 47, t. 1.

Obs. The occurrence o f various peculiar teeth in the Post-Tertiary Beds of 
Darling Downs has led Mr. C. W . De Yis to suggest the former presence in Australia 
o f a swine-like animal, more nearly allied to the Peccary (.Bicotyles) than to the true 
Pigs. The teeth so determined are a quinque-tuberculate tooth of bunodont type, o f 
the general shape of the last lower molar of Bicoti/les torquatus, C uv.; a middle lower

* Proc. Linn. Soc. N. S. Wales, 1891, vi. (2), p. 164.
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incisor of the left side ; several second upper incisors, and a portion of the crown of a 
compressedly triangular tusk. These are described in detail by Mr. De Yis, and 
compared with their supposed living homologues. On the general question the Author 
remarks :— “  It is truly a remarkable fact that New Guinea swine have never, to our 
knowledge, accomplished the short passage between the northern and southern shores of 
Torres Straits, or, having done so, failed to establish themselves where the European pig 
finds it easy to recover and maintain its independence.”  He concludes by stating that 
the comparative frequency of its teeth shows that it was not altogether a rare member 
of the Post-Pliocene Pauna of Queensland.

Doc. and Horizon. Sharrow and other localities, Darling Downs (C. W. De Vis—  
Colin. Queensland Mus.)— Fluviatile deposits.

Order—PROBOSCIDEA.
Family— ELEPH  A  N TID iE .

Genus— N O T O E D E P HAS, Owen, 1882.
(Proc. R. Soc., xxxiii., p. 448.)

N o t o e l e p h a s  a t t s t e a l is , Owen.
Notoelephas australis, Phil. Trans. 1883, clxxiii., Pt. 3, p. 777, t. 51.

Ohs. This genus and species were founded on portions of a tusk indicating a 
mammal larger than Diprotodon, in fact the largest fossil mammal yet foreshadowed 
amongst the extinct Australian forms. Sir Richard Owen appears to regard it as a 
Proboscidian Placental. He says, “  Supposing the dingo to be a human introduction 
into the Australian Continent,* we here have a gyrencephalous exception to the 
characteristic aboriginal mammalian organisation of that remote southern continent.”  
H e does not appear to apprehend any connection between this tusk and the molar tooth 
formerly described by him, and forming a portion of the late Count P. E. de Strzelecki’s 
Collection. Prof. Owen remarks that this molar is too large to be associated with the 
tusk, supposing the latter to  have come from the upper jaw of a full-grown individual 
o f its species. Up to the time of the publication of his “  Fossil Mammals of Australia,”  # 
Owen had received no confirmatory evidence from the Australian Continent of the 
former existence of any animal to which this molar could have belonged.

Grave doubts have been expressed by several Writers as to the probability o f 
this tooth as an Australian fossil, and it would perhaps be better to expunge it from the list.

Doc. and Horizon. Darling Downs (The late F. N. Isaac) — Fluviatile deposits.

In closing this very brief and imperfect account of the Post-Tertiary vertebrate 
remains of Queensland, it may not be out of place to refer to the “  Great Bone Beds”  of 
Mount Guthrie, Berserker Ranges, near Rockhampton. From the notes of the late Mr. 
James Smith, who investigated this deposit, it would appear to be a tufaceous limestone 
containing the remains of leaves and shells, probably H elix, but I have not been able to 
satisfactorily determine the presence of bones in the specimens I  have seen. The 
matrix very much resembles the Hobart Travertin, but is more friable and stalagmitic, 
and lighter in colour.

E.
* Ample evidence now exists to show that the Dingo was coeval with these extinct marsupials both in

New South Wales and Victoria.



CHAPTER XXXVIII.

THE G EO LO G Y OF BRITISH  N E W  G U IN EA.

Mr. A . Gibb Maitland, of the Geological Survey of Queensland, travelled exten
sively in New Guinea and the adjacent islands from May to September, 1891, and since 
bis return has made a valuable Report, of which I  am enabled, through the kindness o f 
His Honour Sir William Macgregor, to give a brief resume. The Report embodies 
not only Mr. Maitland’s own observations, but also a digest o f those of previous 
observers, and is accompanied by Geological Maps.

Mr. Maitland gives the following table of Geological Formations:—

Recent Superficial Deposits— W ide Plains along the Rivers ; Coastal Flats, &c.
Coral Reefs, Coral Islands, Upraised Reefs, and associated deposits.
Kevori G rits: Post-Tertiary— Grits, Sandstones, and Conglomerates.
Port Moresby Beds : Tertiary ?— Greenish Sandy Shales, Limestones, Calcareo- 

Siliceous Beds of Port Moresby.
Boioro Limestones, of undetermined age— Greyish Limestones, &c., o f Boioro 

and the Coast.
Metamorphic Rocks, of undetermined age— Schists, Slates, Gneiss, &c.
Igneous Rocks— Basalt and other Volcanic Rocks, Ashes, &c.
Plutonic and Intrusive Rocks— Diorite and other Basic Plutonic Rocks, 

Granite, Mica-Trap, &c.

RJJCENT SU PERFICIAL DEPOSITS.
Recent Superficial Deposits are represented as commencing on the Southern 

Coast at the mouth of the Vanapa River, west of Port Moresby, and occupying a belt 
# of country which gradually widens until, at the Dutch Boundary, it covers three out 

o f the four degrees of latitude which comprise the Western limit of the British 
Possessions.

CORAL REEFS, CORAL ISLANDS, UPRAISED REEFS, AND ASSOCIATED DEPOSITS.
The exigencies of rapid travel did not permit Mr. Maitland to examine any of 

the existing coral reefs, but opportunities occurred of observing many of the upraised 
reef masses, especially at Einauro (Cette) Island, Ware (Teste) Island, the Bell Rock, 
Pannietta Island, Kimuta (Renard) Island, Misima (St. Aignan) Island, and along the 
north-east coast. The latter present “  all gradations, from reefs only a few feet above 
the water up to two thousand feet above the level of the sea.”

Mr. Maitland gives the following description of the upraised reefs:—
“  The rocks present pretty much the same lithological characters throughout—  

viz., very hard and sonorous compact limestones, of a whitish colour. Some varieties are 
of a distinct yellow or reddish-brown colour. Coral fragments do not appear to be very 
common ; but in some of the upraised reefs molluscan remains are by no means rare. 
The limestones, in the majority of instances, are seamed with veinlets of carbonate of 
lime.

“ Generally the structure of the coral has been destroyed by the action of infiltrating 
water. Instances, however, do occur— e.g.} at Misima— in which this is not the case.
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Here the base o f one of the upraised reef masses consists of a chalky limestone, in which 
the remains o f corals still exist. In most of the islands and localities examined, these 
elevated reef masses, when viewed at a distance, present the appearance of vertical 
walls and level terraces stretching often for considerable distances. The faces of these 
cliffs are sometimes covered with vegetation .to such an extent as to present the 
appearance of consisting of a huge wall of foliage.

“  The reefs raised only a few feet above the sea level, such as those of Pan- 
nietta, present, along the shore, a white perpendicular cliff, of varying height, above 
which is an almost level tableland, very broken and rugged, and with a very uneven 
surface.

“  Gigantic ‘ swallow-holes ’ and enormous caves have been carved out of some of 
the limestones, and are lined with stalagmites and stalactites. The faces of the limestone 
cliffs are weathered into most rugged and sharp-edged forms, often presenting features 
o f great beauty.

“  In the majority of cases which came under my notice, the various limestone 
terraces were horizontal, but at Ware (Teste) Island a marked peculiarity of the reef 
limestones was their disposal into a series of gentle folds, the axes of which trended, 
roughly, north and south. In Einauro (Cette) Island, the cream-coloured limestone 
had a dip of 50 degrees to the west-north-west.”

As the collection of fossils from the upraised reefs has not yet been critically 
examined, no definite information can be given regarding the age of the deposits. I  
may remark, however, that there is nothing in the evidence accumulated by Mr. 
Maitland to warrant an inference which might be hastily drawn from the position 
occupied by the upraised reefs on his scale of classification— viz., that the elevation— 
extending to at least two thousand feet—attested by the altitudes attained by the reefs, 
took place entirely since Tertiary times. The process of elevation may have been going 
on continuously from a period much further back in the geological story. Indeed the 
comparatively unimportant altitudes attained by Tertiary rocks may be taken as evidence 
(however incomplete, and to some extent merely of negative value) that the position 
of these latter rocks forms a measure of the elevation accomplished since Tertiary 
times.

K EVO RI G R IT S : POST-TERTIARY.
Under this name Mr. Maitland describes a Series of Sandstones, Grits, and 

Conglomerates, which, in the Kevori District, north-west of Hall Sound, rest directly 
upon the Port Moresby Beds. The strata in question have been little disturbed from their 
original horizontal position, but in places they dip at a low angle to the north-east. 
Mr. Maitland observes:— “  That the Kevori G-rits are younger than those which have 
been called the Port Moresby Beds, and which are regarded by Mr. R. Etheridge, Junr., 
as being Miocene * or Pliocene Tertiary, is all that the meagre evidence at present 
collected permits us to say.”

PORT M ORESBY B E D S : T E R TIA R Y .
These beds occupy a considerable area of country, fringing the coast from 

Caution Bay south-eastward to McEarlane Harbour, and extending inland for about 
twenty miles up the Kemp-Welch River. They consist of sandy limestones and fine
grained calcareous shales, with black and yellow lenticular nodules of flint and 
chalcedony, and are generally vertical, or inclined at high angles.

* A  Miocene age was ascribed to these fossils by the late Mr. C. S. Wilkinson, not by me. I  am in 
aqpord with the late Rev. J. E. T. Woods, as explained later on, that these fossils are much more likely to 
be of Pliocene age, and probably even to one of the younger divisions of that Formation. (R.E. Junr.)
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From these beds Mr. Maitland obtained a suite of fossils, which, however, have 
not yet been critically examined, but he provisionally names the following :—

G a s t e b o p o d a .
Conus.
Turritella.

L a m e l l i b b a n c h i a t a .
Cardita.
Pecten nova-guinea, Ten. "Woods ?
Pectunculus.
Venus.
And fragments of undeterminable corals.

CRETACEOUS.
Mr. Maitland does not locate on his Geological Maps, nor does he find a place in 

his table of formations for the strata containing the Cretaceous fossils referred to by 
the late Mr. C. S. Wilkinson and my Colleague,* although he quotes from the writings of 
both these gentlemen on the subject. The fossils in question, together with a further 
collection forwarded by the Administrator in the beginning of 1890,f  are enclosed in 
water-worn boulders and pebbles of white limestone occurring above the confluence of 
the Strickland with the Fly River. They do not appear to have been found in situ. The 
last-mentioned collection consists mainly of corals. As my Colleague comments fully 
on the Fly River fossils, it is unnecessary for me to say more.

BOIORO LIMESTONES (AGE UNDETERMINED).
“  What have been called the Boioro Limestones are best exposed in that headland 

in Launoka Division (Mayri Bay) from which the beds are named.
“  At Boioro, the limestones are of a leaden-grey colour, and are seamed with 

veinlets of carbonate of limp. The weathered surfaces present a curious brecciated 
aspect. The bedding-planes, marked by lines of brecciated fragments (?), are inclined to 
the north-west, at angles varying from 35° to 40°. Some of the limestones contain 
flint nodules ; in some places there is a gradual passage from limestone into flint. A  
dyke of dolerite was seen to penetrate the limestones in the cliffs of Boioro.

“  On the very feeble evidence of lithological similarity, the limestones of Rogea 
(Heath) Island, and the Mainland north of Samarai, in the vicinity of Waiera Creek, 
are denoted by the same colour as those of Boioro. The Rogea Limestones are arranged 
in thin beds in a small synclinal trough. The limestones of the Mainland are identical 
in every way with those of Rogea. In neither place did they yield any organic remains.

“  The limestones of the Mainland are penetrated by dykes of dolerite, and 
sections show what have every appearance of being interbedded dolerite sheets.

“  There is no evidence as to the age of the beds. From their position they 
appear, primd fa cie , to be beneath the Port Moresby Beds, and they present totally 
different lithological characters to those possessed by the latter. They are uncon- 
formably overlaid by the Recent Volcanic Rocks.”

Referring, in a foot-note, to the Boioro Limestones of Mayri Bay and Port Glasgow, 
Mr. Maitland suggests that the limestones “ may be merely portions of an upraised 
coral reef,”  and observes that “  the adjacent island of Cette is obviously of this nature.”

* The only fossil referred to by me as perhaps of Cretaceous age is an Inoceramus or Aucella, the great 
bulk of the secondary fossils (Ammonites) being regarded as of uppermost Oolite age. (R .E . J u n r .)

+ Letter dated 6th May, 1890, from the Writer to the Administrator of the Government of British 
New Guinea. Appx. Z . to the Administrator's Annual Report fo r  1890-91. Brisbane: by _ Authority : 1892.
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From what has already been said regarding the age of the upheaval of the coral reefs, 
it will be seen that there is not necessarily anything in Mr. Maitland’s suggestion 
inconsistent with the assignment of an early Tertiary, or Pre-Tertiary, date to the 
Boioro Limestones.

From observations made by Mr. Maitland at Millport Harbour, it is evident that 
the Boioro Limestones have a thickness of at least 800 feet.

M ETAM ORPHIC ROCKS.
The approximate definition of the area occupied by these rocks, in which, and the 

granitic and other plutonic rocks, deposits of the “  precious ”  and less precious metals 
may be looked for, is, from an economic point of view, one o f the most important 
results of Mr. Maitland’s observations.

The Metamorphic Bocks are separable, according to Mr. Maitland, into two broad 
subdivisions. “  The first includes what may be called the crystalline schists, and the 
second comprises all those other rocks in which the alteration has not gone sufficiently 
far to conceal their clastic or derivative nature. To draw a line separating the two 
divisions is quite impossible at present.”

An immense area, extending for a few miles back from Port Moresby, nearly to 
the 8th parallel of South Latitude (the German Boundary) is occupied by Metamorphic 
rocks. Another large area occurs on the Mainland to the east, at Mount Suckling. 
Although unexplored, the greater part of the intervening district, and indeed probably 
the greater part of the highland interior of New Guinea, may be conjectured to be of 
similar constitution. The islands of the D ’Entrecasteaux and Louisiade Groups, 
several of which are known to be auriferous, are also mainly composed of metamorphic 
rocks. It will remain for future geologists to determine whether, among these rocks, 
the representatives of our “ Gym pie” and “  Burdekin ”  Formations, and of the still 
older formations not yet recognised in Queensland, are to be distinguished.

IGNEOUS ROCKS.
From Mr. Maitland’s Maps it appears that volcanic rocks are met with at intervals 

from the Douglas River (Long. 144° 15' E .) to the Eastern end of New Guinea and 
throughout the D ’Entrecasteaux Islands, where they occupy considerable areas. In the 
Louisiade Archipelago they seem to occur more sparingly, or, at least, they have not 
been noted east of Long. 152° 40', where they form some o f the smaller islands of the 
group. Mr. Maitland says that “  the Volcanic rocks fall into two primary divisions, 
the Acidic Series and the Basic Series, the former of which appears to predominate. 
Representatives of the Trachytic, Andesitic, and Basaltic lavas, with their associated 
fragmental beds, were met with throughout the Possession. From the fact that these 
rocks rest, with a violent unconformability, on the most recent strata, they cannot be of 
any very great age.”

Interesting particulars are recorded of some forms of modified volcanic activity 
in the D ’Entrecasteaux Islands and the Mainland of New Guinea.

In Fergusson Island, the largest of the D ’Entrecasteaux Group, Captain 
Moresby, Mr. Andrew Goldie, Mr. Basil H. Thompson, and Sir William Macgregor 
have noted the occurrence of thermal springs. Sir William records that “  the whole of 
the low country near Seymour Bay contains, here and there, over an area of, perhaps, 
eight or ten square miles, boiling springs, saline lakes, and thousands of fumaroles, 
giving out sulphur fumes.”  Mr. Thompson describes “  springs of boiling water and 
boiling mud,”  and adds that “  in one instance boiling mud was spouted up from a 
chimney-like cavity in the hillside/’
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In Fergusson Island (Moratau)* Mr. Maitland ascended tlie Crater of Diau, 900 
feet. “  The ascent was made up a gully carved out of a blackish ash, with fragments of 
pumice-stone and a glassy volcanic rock. From the summit an excellent view of the 
cone and its associations could be obtained. This is a tuff cone. Its south-eastern face 
is hollowed out into numerous ravines, in which occasional sections show stratified ashes. 
The crater wall has been breached by a lava, which flowed to within a short distance o f 
the beach, near Worua Island. 1 followed the edge of the lava-flow from its source to its 
termination, and was enabled to ascertain that its general character is similar throughout. 
The rock has a glassy resinous lustre and a splintery fracture. Weathered surfaces show 
undoubted fluxion-structure, the lines of flow sweeping round the sanidine crystals, 
sanidine being the only mineral visible to the eye. From the summit of the crater the 
emanation of water-vapour could be seen over a large area of country to the north.”

In referring to the small bay in Fergusson Island, to the north-west of Rawai 
Point, Mr. Maitland observes that “ its peculiar scythe-shaped form pointed to its being 
the segment of an ancient crater, and an actual examination gave credence to this view.
Manifestations of solfataric action were evident on the face of the cliff............................
In places the sea w ater was quite hot, owing to the streams of hot water which flowed 
down from the hills behind.”

Mr. Maitland describes two visits made by him to the island of Dobu (Goulvain), 
south of Fergusson Island, as follow s:—

“ Approaching Dobu from Dawson Straits, it appeared to have all the 
characteristics o f a volcano. Steam could be seen issuing from points on the beach on 
the north side of the island.

“  My first visit was paid at about the time of high water. There were several 
orifices from which water issued at an average temperature of 200° Fahr. I  estimated 
the area over which the waters issued at about one hundred square yards. The gas, 
given out copiously, had a strong sulphurous odour. The sandstones in the neighbour
hood were slightly bleached*

“  A second visit, at low water, showed that the so-called boiling springs were 
merely fissures to which sea water had access. The sides of the fissures were encrusted with 
deposits of flowers of sulphur. A few yards behind the fumaroles was a whitish-grey cliff, 
exhibiting undoubted evidences of solfataric action. In caverns in the cliffs there occur 
large deposits of yellow and greyish-brown sulphur, commonly massive, but here and there 
in the form of acicular crystals. These caverns, many of which I  discovered when 
breaking down the cliffs with my hammer, were found to have a very high temperature. In 
one case a stream of hot air rushed out with a hissing noise, but this was only momentary.”

In  the same island there are two extinct craters, which must be of considerable 
proportions, for M r. Maitland mentions that “  a few villages ”  have been built on the “  lofty 
almost circular wall, roughly estimated at about a hundred feet in height,”  o f one of them.

Mr. Maitland got sufficiently near the active volcano of Mount Yictory (on the 
north-east coast of New Guinea), to see volumes of steam and smoke issuing from the ' 
sides of the mountain.

PLUTONIC AND INTRUSIVE ROCKS.
The area occupied • by granitic rocks is apparently not large. So far as 

exploration has extended, it has only been noted in the Mainland at Mabaduan, north 
of Sabai Island, and in a few of the islets of Torres Strait. Diorites and other basic 
rocks, which Mr. Maitland regards as either Plutonic or Intrusive, are met with in 
limited areas in the Owen Stanley District.

In the 1890 Map the name Moratau is applied to Goodenough Island, west of Fergusson Island.
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ECONOMIC GEOLOGY
Gold.— Alluvial gold has been worked in the Islands of Saint Aignan and 

Sudest, and is known to exist also in Normanby Island, in the Yanapa River, and in the 
Saint Joseph District. In Normanby Island the gold is associated with cinnabar. Reefs 
are worked on a small scale in Sudest Island, and have been noted in Normanby 
Island. In  the years 1888 to 1891, inclusive, 8,399 oz. of gold, valued at £34,310, have 
been reported to the Customs at Cooktown, from New Guinea.*

Sulphur.— Native sulphur occurs in Pergusson and Goulvain Islands, in the 
D ’Entrecasteaux Group.

Lignite.— Seams of lignite are known in Yarn Island, and on the Ply and 
Strickland Rivers.

Mercury.— Cinnabar has been found in small quantities at Merani, in Cloudy 
Bay, and in Normanby Island.

J.

* “ That gold exists in the western and northern portions of New Guinea has long been known; that 
it exists also on the south-eastern shores of that great island is equally true, as a specimen of pottery 
procured at Redscar Bay contained a few laminar grains of this precious metal. The clay in which the gold 
is imbedded was probably part of the great alluvial deposit on the banks of the rivers, the mouths of which 
we saw in that neighbourhood, doubtless originating in the high mountains behind, part of the Owen 
Stanley Range.”—MacGillivray. Narr. Voyage of H.M.S. “ Rattlesnake ” &c., 1852, ii., p. 69.

2 Y



CHAPTER X X X IX .

PALAEONTOLOGY OF BRITISH  N E W  G U IN EA.

As might naturally be expected, but little is known of the Palaeontology o f New 
Guinea. The existence of fossiliferous Tertiary rocks was announced in 1876, by the late 
Mr. C. S. Wilkinson, who based his determination on a small collection made by the late 
Sir William Macleay, at Yule Island, during the “  Chevert” Expedition. Post-Tertiary 
deposits were shown to exist by the late M. de Miklouho-Maclay, on the Maclay coast; 
and since then shells of the same age have been met with at the Aird Hills, Douglas 
River, by Mr. Theodore Bevan.

Rocks of Mesozoic age exist in New Guinea, as evidenced by Ammonites brought 
from the Strickland River by the late Expedition of the Australian Geographical 
Society. Although these are only rolled specimens from the river-bed, they 
satisfactorily show the presence there of deposits of Oolite age, probably about the 
horizon of the uppermost Oolites. Lastly,* my Colleague’s Collection contains a few 
Tertiary Corals and Mollusca from Maiva, collected by Mr. E. Edelfelt.

DESCRIPTION OF THE SPECIES.

Kingdom— ANIMALIA.

Sub-Kingdom— CCELENTERATA.
'  Class— A c t in o z o a .

The Collection of the Queensland Geological Survey has been enriched by 
the presentation of some hand specimens of a brownish-yellow marl, by Mr. E. 
Edelfelt, from New Guinea. This marl has plentifully scattered through it the 
remains of small shells in the form of casts and a few fragments of corals. The locality 
is Maiva Tillage, at a height of about two huudred feet above the sea-level. Although 
these fossils are very fragmentary, “  any Tertiary Marine remains from the Pacific are of 
high interest, because of their bearing on the coral reef theory.” +

The most striking of the corals is a species of Alveopora, allied to those described 
by Dr. A. E. Reuss from the Tertiary Beds of the Tiji-Lanang Yalley, Rongga District, 
Java.J The trabecular septa are strong and spine-like, much curved, and six or 
perhaps more in a cycle. They have this peculiarity, that they appear to be developed 
in pairs— a character to some extent seen in Reuss’ specimens, but in the present fossils 
carried to a much higher degree. The spurious columella formed by the union of the 
septa is of the slightest construction. In the character of the septa this coral appears

* Sir William MacGregor, Administrator of British New Guinea, has forwarded a collection of rolled 
coral specimens from the Fly River, evidently brought down the course of that stream from its upper 
sources, where, doubtless, the rocks from which these are derived are in place. Many of the corals present 
excellent material for microscopic examination, but the absence of the necessary works of reference for their 
elaboration has so far prevented the Writer from progressing with the work, 

t  Tenison Woods, Proc. Linn. Soc. N. S. Wales, 1879, iv., p. 539.
£ Ueber fossile Korallen von des Insel Java. Reise Osterr. Fregatte Novara, 1857-59. Geol. Thiel, 

ii. Band, 2 Abth., p. 165,
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to be most nearly allied to Alveopora brevispina, Reuss,# but in the other features to 
A. hystrix, Reuss.f I f  the paired condition of the septa, here so very marked, is a 
constant and definite character, and it appears to be so, it will at once distinguish this 
coral from all those described by Dr. Reuss.

The largest and best-preserved coral is a species of Leptoria, a genus not met 
with either by Reuss amongst the Javan corals, nor by Prof. K . Von Fritsoh.J amongst 
those collected in Borneo by Mr. R. D. M. Verbeek. On the other hand, Prof. K. 
Martin, of Leiden, describes § an allied genus, Coeloria, from the former country. The 
characters of the New Guinea Leptoria, as pourtrayed in the single specimen, are not 
sufficiently clear for specific description, and make one long for further material. 
Leptoria is extensively distributed in the Indian and Pacific Oceans.

Next in order is a well-marked Galaxea, again only a fragment, but clearly not 
far removed from the recent G. clavis. The corallum, as preserved, is split in half 
longitudinally, and exhibits several corallites radiating outwards and surrounded by a 
copious peritheca.

The last to be noted, but certainly not the least important, are two examples, 
fragmentary unfortunately, of the interesting genus Deltocyathus, distinct both 
from the Tertiary and Recent species _D. italicus, Ed. and H., and the recent D . 
magnificus, Mosely. The occurrence of this genus in these New Guinea beds is of the 
highest interest, following as it does upon its discovery by the “  Challenger ”  Expedition 
in the Pacific. ||

The material presented hy Mr. Edelfelt to the Queensland Survey Collection is 
o f too limited a nature to permit any definite statement to be made as to the age of the 
beds, but they are either Younger Miocene or Pliocene, probably the latter. The Javan 
series described by both Reuss and Professor Martin are considered by the latter to be 
of Miocene age.^f

Sub-kingdom— ECH IN ODERMATA.

Class— E c h in o id e a .

Order—ENDOCYCLICA.
Family— TEM N OPLEU RIDiE.

Genus— T E M N EC H IN U S, Forbes, 1852.
JMon. Brit. Tertiary Echini, p. 5.)

T e m n e c h in u s  M a c l e a y a n a , Ten. Woods.
Temnechinus Macleayana, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1877, ii., Pt. 2, p. 126.

Sp. Char. Test small, depressed, circular, and the ambitus rounded; actinal 
surface slightly rounded and depressed to the actinostome ; interambulacral areas 
twice the width o f  the ambulacral at the ambitus, and about one-third broader at the 
mouth, slightly depressed in the middle by an undulating line of suture, which * * * §

* Loc. cit., t. 3, f. 7 a-c.
f  Ibid., t. 3, f. Sa c.
J Fossil© Korallen der Nummulitenschichten von Borneo. Palacontographica, Suppl. 1878. Band. iii. 

Lief. 1, Heft. 3, p. 93.)
§ Die Tertiarschichten auf Java, 2 Thiel., p. 137 (folio, Leyden, 1880).
|| Report on certain Hydroid, Alcyonarian, and Madreporarian Corals, &c., by Prof. Mosely. Voy 

Challenger, vol. ii., Zoology, 1881, pp. 147 and 148.
IT Loc. cit., 2 Thiel, p. 38,
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becomes a vory distinct depression on the abactinal surface, on which the line of the 
plates are well marked; pores in a vertical row, slightly oblique, and their zones sunken. 
Interambulacra have two rows of primary tubercles, each row being flanked again on 
each side by a vertical row of secondaries, all small and imperforate, both primaries and 
secondaries surrounded by circles of granular tubercles, which are frequently con
nected with the main tubercle by a ridge. Primaries of the ambulacra in two vertical 
rows, each close to its poriferous zone; secondaries not so visible, but the rings of 
granules are very manifest, with an indented vertical line of suture in the centre. 
Actinal opening larger, with conspicuous but not deep indentations. Diameter, sixteen; 
altitude, six millim. ( Ten. Woods.)

Ols. Mr. Woods appears to consider this near the Temnechinus lineatus, 
Duncan,* from the Mordialloc beds, TTobson’s Bay, but, again, he adds— “  The nearest 
affinities are T. glolosus, o f the British Crag.”  The species is provisionally named only.

Loc. and Horizon. Yule Island, New Guinea ( The late Sir W. Macleay—  
Macleay Museum, University of Sydney)—Lower Pliocene ?

Family— LAGANIDJE.

Genus— P E R O N E L L A , Gray, 1855.
(Cat. Recent Echini Brit. Mus., Pt. 1, 1855, p. 13.)

P e b o n e l l a  d e c a g o n a l is , Lesson, sp.

Peronella decagonalis (Lesson), Agassiz, Revision (Echini 111. Cat. Mus. Comp. Zool. Harvard Coll., 1872̂
No. vii., Pts. 1 and 2, p. 148.

it a Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1877, ii., Pt. 2, p. 126.
Ols. This has been recognised by the late Rev. J. E. Tenison W oods as a 

fossil from Yule Island, New Guinea. He says— “ The specimens, two in number, are 
extremely thin and concave^on the actinial side, but they are both young specimens, and 
one scarcely above an inch in diameter.”

Loc and Horizon. Yule Island, New Guinea ( The late Sir W. Macleay— 
Macleay Museum, University of Sydney)— Lower Pliocene?

Sub-Kingdom— MOLLUSC A.

Class— P e l e c y p o d a .

Order-OSTRACEA.
Family— PECTINID2E.

Genus— PEQ TEN , O. F. Muller, 1776.
(Zool. Danicae Prod., p. xxxi.)

PECTEIT NOVJE-GUINEiE, Ten. Woods.
Pecten novce-gumece, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1877, ii., Pt. 3, p. 267.

Sp. Char. Shell regularly orbicular, equivalve, regularly convex, but not 
globose, equilateral, and symmetrically rounded at the margin; ears quite square, one 
being a little obliquely indeuted at the edge, but otherwise almost equal, and rather 
large, and with from eight to ten very granular ribs; surface with from twelve to

* Quart. Joum. Geol. Soc., 1877, xxxiii., pp. 46 and 65, t. 3, f. 3-5.
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fourteen large rounded radiate ribs ; each with two rather shallow radiate grooves and 
transversely striate, striae at the marginal end becoming scaly raised imbrications, eight 
to ten in number; interstices furnished with two or three conspicuous granular ribs ; 
umbonevery acute; Long. 60 ,Lat. 50, thickness of two valves 30 millim. (Ten. Woods.)

Ois. This shell is said by its describer to have relations with Pecten asper, of 
South Australia, the common Australian P . bifrons, and P . radula, Linn., from the 
Philippine Islands, but to be distinct from all.

Loc. and Horizon. Yule Island ( The late Sir W. Macleay—Macleay Museum, 
University of Sydney)— Lower Pliocene ?

Order—YENERACEA.
Family— OYRENID^E.

Genus— G Y R E  NA, Lamarck, 1806.
(Ann. Mus. Hist. Nat. Paris, vii.)

C y r e n a  n i t t d a , Deshayes.
Cyrena nitida, Desbayes, Proc. Zool. Soc., 1854, p. 23.

,, ,, Canefri, Ann. Mus. Civ. Storia Nat. Genova, 1883, xix., p. 286.

Ohs. This species is reported from the Aru Islands, by Canefri; and he quotes 
New Guinea, on the authority of Beccari.

Loc. and Horizon. Aird Hills, Douglas River, British New Guinea. This 
species, with Melania clavus, Lamarck, and Neritina gagates, Lamarck, was collected by 
Mr. T. F. Bevan during his Fifth Exploring Expedition to British New Guinea. He 
says— “ The term Aird Hills describes an island of probably moderately recent 
upheaval, on which a cluster of volcanic cones, some ten in number, and covering an 
area of about five square miles, are surrounded by deep navigable channels of fresh 
water. The country for thirty miles to the south, and for some ten miles to the north, 
is chiefly of low-lying alluvial formation. The general form of these trachyte hills is a 
volcanic cone. The summit of this particular cone, however, is covered with a deposit 
of semi-fossilised fluviatile shells, contained in an earthy mould or silty mud.” #

Class— G a s t e r o p o d a .

Order—PECTINIBRANCHIATA.
Family— M EL AN I D ^ .

Genus—-M E L A N IA , Lamarck, 1801.
(Syst. Anim. sans Verteb., p. 91.)

M e l a n i a  c l a v u s , Lamarck.
Melania clavus, Lamarck, Loc. cit., 1822, vi., Pt. 2, p. 165.

,, ,, Brot, in Kuster’s Syst. Conch.—Cabinet, 1874, Melaniaceen, p. 175, t. 21, f. 17 a~c.

Ohs. Mr. J. Brazier informs me that this species has been met with in the 
Solomon Islands, but not before in New Guinea.

Loc. and Horizon. W ith the preceding. *

* Mr. T. F. Bevan’s Fifth Expedition to British New Guinea, 1888, pp. 21-22 (8vo.': Sydney s 
by Authority: 1888).
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Family— DOLIIDJE.

Gen us— D  OLITJM, Lamarck, 1801.
Syst. Anim. sans Verteb., p. 79).

D o l i u m  c o s t a t it m , Deshayes.
Dolium costatum, Deshayes, in Lamarck Hist. Nat. Anim. sans Verteb., Ed. 2, 1844, ix., p. 144.

,, ,, Ten. Woods, Proc. Linn. Soc. N. S. Wales, 1878, ii., Pt. 3, p. 268.
Obs. Characteristic casts of this species have been recorded by the late Rev.

J. E. Tenison Woods from the New Guinea Tertiary strata. He remarks— “ There is no 
other species known to me which has the peculiar sub-acute distant ribs, and decidedly 
canaliculate suture, all of which, as well as the corresponding shape, are well shown in 
the cast in Mr. Macleay’s Museum.”

These casts are accompanied by others of a Phos, and Strombus novce-zealandice. 
Loc . and Horizon. Tule Island, New Guinea ( The late Sir W . Macleay—  

Macleay Museum, University of Sydney)— Lower Pliocene ?

Family— NERITID2E.

Genus— N E B IT IN A , Fleming, 1828.
(Brit. Animals, p. 321.)

N e b i t i n a  g a g a t e s , Lamarck.
Neritina gagates, Lamk., Hist. Anim. sans Verteb., 1822, vi., Pt. 2, p. 185.

„  „  Reeve, Conch. Icon. (Mon. Neritina), 1855, t. 10, f. 47.
,, ,, Brazier, Proc. Linn. Soc. N. S. Wales, 18 ii., p. 21.
,, ,, Canefri, Ann. Mus. Civ. Storia Nat. Genova, 1883, xix., p. 66.

Obs. This species was obtained in the living state by Mr. J. Brazier at the 
Katau River, in the “  Chevert”  Expedition.

Loc. and Horizon. 4-ird Hills, Douglas River (T. F. Bevan— Mining and Geol. 
Museum, Sydney)— Post-Tertiary.

A  very interesting Paper on the Geology of New Guinea was a few years ago 
contributed by the late Mr. C. S. Wilkinson, Government Geologist of N. S. Wales, 
“  Notes on a Collection of Geological Specimens collected by William Macleay, Esqr., 
&c., from the Coasts of New Guinea, &c.” # Amongst these were—

1. Oolitic limestone from Bramble Bay.
2. Tellow calcareous clay from the Katau River.
3. Yellow and blue calcareous clays from Yule Island and Hall’s Sound.

The included fossils led Mr. Wilkinson to regard these clays as of Lower Miocene 
age, and “  exactly similar in lithological character to the Lower Miocene beds near 
Geelong, and on the Cape Otway coast in Victoria.”

The larger number of fossils were obtained at Hall’s Sound, and in the condition 
of casts, but the only two specifically determined were—

Voluta macroperta, McCoy 
„  anticingulata, McCoy.

The evidence for assigning a Miocene age to these beds seems to be anything but 
conclusive. The deposit at Yule Island is a calcareous concrete, composed o f Shells, *

* Proc. Linn. Soc. N. S. Wales, 1877, i., Pt. 2, p. 113.
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Corals, and Echini. These are probably the species referred to in previous pages from 
Yule Island, and described by the Rev. J. E. Tenison Woods in two papers, “ On a 
Tertiary Formation at New Guinea” * and “ On some Tertiary Fossils from New 
Guinea.” f  He considers these deposits not as old as the Murray River Tertiaries, or 
those of Cape Otway in Victoria, or Mount Gambier in South Australia. Although 
this is clearly a criticism of the previously published view of Mr. C. S. Wilkinson, that 
the New Guinea fossils are referable to the Lower Miocene, no mention whatever is 
made of that gentleman’ s paper on the subject.

In addition to the shells first described, the late M. de Miklouho-Maclay collected 
no less than thirty-eight species of Mollusca from a greenish sandy clay forming the 
nearest hills to the coast line, at the Village of Bongu, Maclay coast. J

The specimens were determined by Mr. John Brazier, who states § that they all 
belong to species at present living in the China Sea, in Torres Strait, and around the 
Philippine Islands. The following is a list of his determinations :—

Ranella albivaricosa, Reeve 
Nassa liquijarensis, A. Adams 
Nassa, sp. ?
Mitra> sp. ?
Oliva neostina, Duclos 
Oliva sideliay Duclos 
Olivay sp. ?
Oliva lepiday Duclos 
Oliva ispidula, Sowerby 
Oliva9 sp.
Olivâ  sp.
Terebra stramineay Gray
Conus (Dendroconus) glacusy Linn.
Strombus canariunty Linn.
Bulla ampullay Linn.
Atys cylindricay A. Adams
Atys cylindricay var. elongata, A. Adams
Atys, sp. ?
Dentalium longirostruniy Reeve

C u l t e l l u S y  sp. ?
Corbula crassa9 Hinds 
Corbula albuginosa, Hinds

M a c t r a y  sp. ?
Tellina ( Tellinella) McAndrewiy Sowerby 
Tellina (Arcop agio) pinguisy Hanley 
Tellina (Phyllodd) foliaceay Linn.
Tellina (Angulus)y sp. ?
Tellina {Tellinides) , sp. ?
Tellina (Peroncea) scalpellum, Hanley 
Tellina (Strigella) 9 sp. ?
Tellina {Metis) spectabilisy Hanley 
Venus ( Chione) calophyllay Phillipi 
Venus (Chione) imbricata, Sowerby 
Dione bullatay Sowerby, sp.
Dosinia canaliculatay Sowerby, sp.
Leda pullatay Sowerby 
Areay sp. ?

In the “ Records of the Geological Survey of New South Wales ”  || I  contributed 
a paper “  On our Present Knowledge of the Palaeontology of New Guinea,”  from which 
the following extract is taken, bringing the history of the subject up to date:—

During the comparatively recent Expedition to New Guinea in 1885, fitted out 
by the Royal Geographical Society of Australasia,## a few fossils were obtained which 
next claim our attention. From the head of the Strickland River an olive-green mud
stone was obtained, full of comminuted marine fossils, chiefly mollusca. The 
lithological character of the matrix points to volcanic origin. None o f the species 
were nameable.

From the first foot-hills of the Upper Strickland River a block of fine 
sandstone containing Pecten  was obtained. This, Mr. A . J. Vogan, who was attached * * * § **

* Proc. Linn. Soc. N. S. Wales, 1878, ii., p. 125.
t  Ibid., p. 267.
t  Ibid., 1885, ix., Pt. 4, p. 963.
§ Ibid., p. 988.
|| Vol. i., Pt. 3, 1889, pp. 172-179, PI. 29.
IT P. 174.
** Special Record of the Arrangements of the Exploration of New Guinea. Proc. Geogr. Soc 

Australasia, Special Vol., 1885, p. 157.
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to the Expedition, informed me was in situ. The shells are too much worn by weather
ing to attempt a specific determination, but they seem to have more o f a Tertiary than 
a Secondary aspect.

At Observatory Bend, Strickland River, numerous travelled nodules and small 
boulders were collected, revealing a totally different kind of life, chiefly the remains of 
Ammonites. But amongst them is a bivalve, either an Aucella or an Inoceramus. I f  
the latter, it is decidedly of the type of the Cretaceous I. concentricus. Unfortunately, 
the characters of the hinge cannot be ascertained. These fossils are, however, o f little 
importance when compared with the Ammonites. Out of a number of nodules, in 
which the fossils are indicated by impressions or casts, a fairly representative series has 
been selected, containing four more or less recognisable species, or at any rate species 
which can be referred to one or other of the sections into which the old genus 
Ammonites is now broken up, and the facies of which is sufficiently clear for broad 
generalisation.

The section Stephanoceras is largely represented by an Ammonite of the group 
of A. calloviensis, Sby., and even closely allied to that species. A t first sight 
the primary costae springing from the umbilical margin are not very apparent in 
our specimens, but attentive examination reveals them as in D ’Orbigny’s figure * of 
this species, but closer together, and therefore more numerous. It would appear that 
the umbilicus is smaller than in the European form, and less telescopic, wherein these 
shells approach Stephanoceras transiens, Waagen,+ from Kutch, or S. maya, J. de
C. Sby.J They possess the same form and arrangement of ribs as in the latter, which 
commence quite simple at the umbilicus, and break up at about equal distances into 
bundles of three, whilst the shell is rather more compressed.

The next species partakes of the form of Stephanoceras Slag deni, J. Sby., 
or equally well with S. coronatus, Brug. It is a small shell, with the costae of 
the back and the tubercles less marked than in the above species. On the other 
hand, the cross-section of the whorls clearly indicates its relation to this group. 
The specimen also partakes, in some degree, o f the features of the shell figured by 
D ’ Orbigny as Ammonites Humphresianus ; § but the umbilicus in the former is deeper. 
A  comparison may also be made with Quenstedt’s figure of S. coronatus ||.

Two rather well-marked Ammonites appertain to the group Stephanoceras 
lamellosum, J. de C. Sowerby,^ but, as compared with that species, possess a 
wider and more open umbilicus, with the costae o f the back less upwardly curved 
and more horizontal; in fact, the costae are all more direct, and lack the sigmoidal 
curve on the flanks of S. lamellosus. From S. Grantianum, Oppel, as figured by 
Waagen, the costae seem to be finer, but to J. de C. Sowerby’s figure of this species) 
under the name of A. Herveyi,*# our fossils bear a close resemblance, and also to 
D ’Orbigny’s figureff of the same, in the breadth and nature o f the back. An affinity is 
also to be detected in the same Author’ s Ammonites macroceghalus,%% but not with that 
of Waagen under the same name. A third fragment, however, possesses costae as coarse 
as those shown in the latter’s illustration of Stephanoceras Grantianum. * * * § **

* Pal. Prang. Terr. Jur. Ceph., i., Atlas, t. 162, f. 10.
t  Pal. Indica (Jurassic Fauna of Kutch), i. Ceph., t. 32, f. 2a.
J Trans. Geol. Soc., v. (2), t. 61, f. 8.
§ Pal. Frang. Terr. Jur. Ceph., i., Atlas, t. 134.
II Cephalopoden, 1849, Atlas, t. 14, f. 4a.
H Trans. Geol. Soc., v. (2) t. 23, f. 8.
** Trans. Geol. Soc., v. (2), t. 23, f. 5.
++ Pal. Frang. Terr. Jur. Ceph., i., Atlas, 1 .150. 
t  Pal. Frang. Ter. Jur. Ceph., i., Atlas, 1 .151,
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Yet another Ammonite, which Dr. H. Woodward— who was kind enough to 
examine casts o f all these fossils sent him by myself— compares to A. lingulatus, 
Quenst., of the White Jura. Figures of this species are not accessible to me, and I  
cannot find anything precisely like it, although it seems to be of the Upper Oolite type 
of A. Lamberti, Sby., and A. Sutherlandice, Sby., as figured by D ’Orbigny,* in so 
far as the break in the double costation goes, but the back of our shell is much too 
broad and the costae too fine. The square back, w«th its oblique costae, and the 
marginal crenulations, all convey to this shell a much more Upper Oolite or Lo tver 
Cretaceous aspect than they give to it a Lower Oolite facies. Neither is it impossible 
that a relation may exist between it and A. Leai, Forbes.f

So far as our present knowledge of Queensland Ammonites exists, there is no 
connection between the latter and either of the species described above, although our 
one bears some resemblance to Moore’ s Ammonites macrocephalus% from Western 
Australia.

The article then proceeded to refer to the fossils already described as collected 
by Mr. E. Edelfelt and Mr. T. Bevan, and this portion need not be repeated.

Such is a brief outline of the Palaeontology of New Guinea, so far as it is 
known to the Writer. Briefly reviewing these facts, it is manifest that the oldest 
fossiliferous rocks on this Island-continent of which we at present have any record, 
probably correspond homotaxially with the Upper Oolites of other countries, more 
particularly the European, at the same time displaying some relation to the Indian beds 
of the same age. As regards the Inoceramas, it would appear to resemble an old-world 
Cretaceous species ; but the specimen being a single one, too much stress must not be 
laid upon this point. It may simply be said that Cretaceous rocks put in a claim for 
consideration.

O f the Tertiary fossils it is necessary to speak more fully, but with caution. The 
presence of Voluta macroptera and V. anticingulcita in the Yule Island deposit, would 
go a long way towards correlating the latter with the beds containing these shells at 
Schnapper Point and Muddy Creek, in Victoria, as suggested by Mr. C. S. Wilkinson. I  
was indebted to the kindness of the late Prof. W . T. Stephens, M .A., for an opportunity 
of examining the Yule Island collection in the Macleay Museum,§ but the species 
mentioned were not observed there, and only those described by the Rev. Mr. W oods 
came under observation. An attentive examination of these rather leads me to accept 
Mr. W oods’ suggestions as to the age of the fossils in question. The matrix is also 
clearly the same as that containing the corals collected by Mr. Edelfelt at Maiva 
Village. ||

The Urchin described as Temnechinus does not appear to belong to that genus 
as defined by its originator, Edward Forbes,^" and at the present moment I  am 
not prepared to generically place the specimen. It may probably be an undescribed 
form.

The Peronella would appear to be a small individual of the characteristic and 
generally distributed Australian species to which Mr. W oods has referred it. The * * * §

* Pal. Frany Ter. Jur. deph., i., Atlas, t. 177.
+ Quart. Journ. Geol. Soc., i., p. 178, t. 12a and 6.
t  Quart. Journ. Geol. Soc., xxvi., t. 15, f. 5
§ The fossils were collected by Mr. J. Brazier.
|| Specimens are in the Mining and Geological Museum, as well as in the Queensland Survey Collection. 
IT Mon. Echinodermata Brit. Tertiaries, 1852, p. 5. The New Guinea fossil does not possess the 

typical excavations along the sutural margins of the plates seen in all true forms of Temnechinus, nor are 
the ambulacral plates confluent. These characters are emphasised by Forbes and accepted by A. Agassiz in 
his “ Revision.”



698

specimen of Dolinin costatum, although only an internal cast, is one o f so strongly and 
distinctly marked a species as to be readily recognisable from the other Australasian 
forms ; the simple and distinct costfe and canaliculate suture distinguish it at once. 
The Pecten novoe-guineoe is not identical, says Mr. Brazier, with any existing species in 
neighbouring waters, and must therefore be regarded, with the so-called Temnechinus, as 
peculiar to the Tule Island deposit. It is, however, remarkably like a South American 
Pecten , described by D ’ OrbignyJ from the Tertiary rocks of Patagonia, as P . paranensis.* 
In addition to these species just mentioned, I  detected in one of the blocks of the 
Macleay collection the internal cast of a Strombus, which Mr. Brazier regards as that of 
S. ( Oallinula) Gampbelli, Gray, a species now living in the Australian seas.

E.

✓

*See Darwin’s Geol. Obs. Vole. Islands and Pts. of S. America; Voy. “  Beagle,” 2nd Edit., 1876, t. 3, 
f. 30. In P. paranensis, each costa, as in the New Guinea species, is divided into three or four ribs. The 
concentric laminae in the latter are continuous over the costae and intervening valleys, forming frills, but in 
the former the ribs of the costae are separately decorated by concentric lines of projecting tooth-like spines. The 
interior ear also in the South American form is more deeply divided than in our species, and the posterior is 
less granulate.



CHAPTER XL.

PE TE O G E A PH IC A L NOTES ON SPECIMENS EEOM  QU EEN SLAN D
A N D  AD JACEN T COLONIES.

BY A. W . CLAKKE, F.G.S.

INTRODUCTORY.

When the following Notes were being compiled I  hoped that they would form 
portion of a larger work, v iz .:— The description, in petrological language, of the rocks of 
Australia ; but want of time, together with the difficulty of getting typical rocks from 
the other colonies, has narrowed the scope of this ambitious attempt, so that little has 
really been done besides describing a few of the rocks of Queensland and the 
neighbouring Colonies.

As a Queenslander (by adoption), I  am glad to be able to contribute, in any way, 
to the codification of our natural history; and the appearance of these Notes in Messrs. 
Jack and Etheridge’s W ork on the Geology and Palaeontology of Queensland is 
gratifying to me, and not inappropriate, since nearly every rock described in the 
following pages was collected by the Government Geologist, or by members of his Staff. 
For the last three years I  have constantly been supplied with field notes and reports on 
these rocks, and am now entrusted with a great deal of the petrological work of the 
Geological Survey, so far as the preparation of rock-sections is concerned.

The microscopical drawings, signed “  J. Phoebe Clarke,”  were drawn and painted 
from the microscope by my wife. To those persons who know anything of the subject, 
they tell their own tale; but for general readers it may here be necessary to describe, 
as shortly as possible, what they mean and teach.

Imprimis, the drawings are made from the highly magnified images of extremely 
thin films of rock. Each film is preserved between two glasses, which are made to adhere 
together by means of Canada balsam. These films or sections show th6 exact relative 
positions of the different constituents of the rock. W hen they are placed under the 
microscope, and light is reflected from the sub-stage mirror through the section, the 
structure or texture of the rock is revealed, and this is a highly important factor in 
the grouping and classification of rocks. Thus the New Guinea rhyolite, No. 108, 
drawn on Plate 61, fig. 1, represents fluxion-structure, as do several other of the 
drawings appended to these Notes.

In petrological language, “ fluxion-structure” means that the section bears 
irrefutable internal evidence of flow during that period of the existence of the rock 
when its temperature just allowed the creation out of the molten magma of one or two 
classes of minutely crystalline minerals, which thus become indices of the past move
ment of the rock.

In examining this particular group of rocks it is easily seen that the microscope 
plays an important part; for to the naked eye the little lath-shaped crystals seen in the 
magnified section are generally invisible, while the microscope discovers their presence 
and arrangement in vast numbers throughout the glassy base, resembling what occurs 
when a bundle of twigs and straws is cast into a running brook— viz., the twigs and 
straws arrange themselves end to end in the direction of the flow of the brook. 
Eocks whose sections reveal, microscopically, this end-to-end arrangement of lath
shaped crystals (crystallites) are placed in the rhyolite group.

There are other rock structures or textures which are described in various text
books on the subject, and occasionally our own Australasian learned Societies deal with
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the subject in their published “  Proceedings.”  But the fluxion-structure is the most 
striking, and it suffices to illustrate, in this particular direction, the value of the 
microscopical examination of rocks.

The microscopical examination of its section does more, however, than merely 
disclose the structure of the rock, for, by using polarized light instead of ordinary light 
and an analysing Nicol’s prism (usually referred to as a “  Nicol ” ) , the observer goes 
further, and is able to identify the different component minerals constituting the rock.

It is hardly possible to explain, in a short introductory chapter, how this is 
done; but, to simplify the matter so that general readers may be attracted to, and not 
repelled from, what is really a most attractive subject, 1 will try to explain how 
polarized light differs from ordinary light.

I f  we imagine a ray of ordinary light to be magnified many millions of times, 
then that portion of a test-tube cleaner which carries bristles, or the same portion of the 
cleaner supplied with an infant’ s feeding bottle, may represent, roughly, the ray o f 
ordinary light, the wire being the path, and the bristles representing the cross vibra
tions of the ether-particles. By arranging the bristles parallel to each other a fair 
illustration is obtained of the polarized ray.

Thus, then, in ordinary light, the ether-particles vibrate in all directions across 
the path of the ray ; and in polarized light, the ether particles vibrate in parallel planes 
across the path of the ray.

Now, to produce polarized light we can compel the ether-particles to vibrate in 
parallel planes, in two ways— either by reflection from glass or polished metallic surfaces, 
at certain angles, dependent on the nature of the reflecting material; or by refraction 
through crystal plates. Nicol (a Scotch professor) found out how to obtain this polarized 
light by compelling it to pass through prisms of Iceland spar (a variety of calcite), 
specially cut and prepared; and this is the method universally adopted in petrography 
at present.

To recognise when light is polarized requires a similar prism or reflecting plane. 
Either does, no matter wh&t means are employed for polarizing the light to be examined.

In the microscopes used for petrographical work there is a polarizing prism 
beneath the stage, and a precisely similar prism over the eye piece. Both can be revolved; 
and by adjusting the analysing prism so that its principal axis is at right angles to that 
of the lower polarizing prism, perfect darkness covers the field of the microscope, and 
the nicols are technically known as “  crossed.”

By turning the analysing prism the field gradually gets illuminated till at 90° 
the maximum of illumination is reached, and the nicols are said to be “  parallel.”  A  
continued revolving of the analysing prism would lead to the gradual darkening of the 
stage until no light passed through, when the nicols would be again “  crossed.”

Most of the drawings illustrating these Notes represent sections as viewed between 
crossed nicols, and under such circumstances the different minerals exhibit characteristic 
optical properties. For instance, the bands appearing in one of the minerals in the drawing 
o f the Cape Upstart section certainly prove it to be one of the felspar group of minerals. 
Again, colour is of some value, certain minerals being illuminated vividly, like the augite 
crystal depicted on Plate 65, fig. 2 ; while orthoclase is always a delicate lavender grey. 
These colours vary, however, being dependent on the thickness of the section.

There is one system of crystals belonging to the cubic form and its derivatives, 
none of which are illuminated at all, even in thick sections.# To this group belong 
fluorspar, garnets, &c. They are, therefore, easily recognised. *

* A  thin section may be about '001 inch or less, while a thick section would be about ’006 inch or 
even thicker.
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Finally, to render this introductory preface as complete as possible, I  will briefly 
describe the method o f preparing rock-sections.

Sorby * (one of the fathers of petrography) prepared his sections by grinding a 
flake of the rock and polishing it on one side.f The polished surface is next cemented 
with Canada balsam to a piece of plate glass, which latter forms a sort of handle, 
as well as iusnring more or less parallelism between the two faces of the polished 
film. The best grinding surface is plate glass with a sprinkling of emery powder 
(N o. 4 0 ); and for polishing, I  always use flour emery, on another and similar glass 
plate. The powders are kept fairly moist with water. The rough side of the mounted 
flake is then ground down till a mere film of rock remains adhering to the glass. 
That film is the “  section.”  When properly ground it is in most cases perfectly 
transparent—hornblende transmitting green ligh t; quartz, white light; and felspars 
being more or less transparent, according to the changes that the rock may have 
undergone.

Different students have, of course, different methods of working. I use a 
lapidary’s wheel, which facilitates the work ; but the simplicity of the other apparatus 
commends itself to a frugal mind.

Having then obtained a film of rock containing various contiguous minerals, the 
thickness of which may vary between '006 inch to '001 inch, we proceed to mount it in 
Canada balsam, and then to examine it according to the methods detailed in the above 
sketch. In  this way, a rock-section, when carefully prepared and examined, reveals to 
a trained eye different contiguous mineral films. The structure and texture of the 
aggregate is first noted ; next the minerals are examined for their optical properties, 
which are compared with the tabulated optical constants of rock-forming minerals, and 
thus identified.

Lastly, under a high power, i-inch or £-inch objective, the gases, liquids, and 
solids included in the different minerals are observed. Under such a power quartz 
reveals vast masses of gas-bubbles and liquids with little oscillating bubbles. These 
bubbles go on travelling round the walls of their tiny prisons apparently for ever ; and 
in one section, '001 inch thick, literally scores of these enclosures can be seen between 
the two polished surfaces of the section. In one of Fuess’ s sections under '001 inch 
thick, belonging to Mr. Jack, I  have counted over ten almost superimposed, yet never 
touching each other, and with room for a score or so more, in each of which the little 
bubble flew round.J In this particular section there were over 1,000 enclosures in every 
cube whose edge measured *001 inch, and this was by no means a quartz rich in 
enclosures. Quartz is not the only mineral exhibiting such phenomena.

In concluding these few Notes, introductory to the science of petrology and 
petrography, I  will leave the general reader to form what judgment he can on the 
microscopic structure of some of our Queensland rocks, asking pardon from students 
o f geological science for my temerity in writing such a bald introduction to so vast a 
subject.

Charters Towers, 26th June, 1892. *
A. W . CLAEKE.

* H. C. Sorby, F.R.S., late Pres. Geol. Society.
t  Mr. W. H. Rands, F.G.S., Assistant Government Geologist, obtains excellent flakes by smashing, 

with a vigorous blow from a sledge hammer, a large lump of the rock ; amongst the debris, Mr. Rands states 
that generally several suitable flakes will be found.

J Mr. Jack informs me that these sections have been in his possession for more than sixteen years ; 
and yet they still show the oscillation.



702

N O T E S .
--------------- ♦ —

GRANITES.

No. 2 6 . K in o  op C r o y d o n  C l a i m , C r o y d o n  ( Q u e e n s l a n d ) .

R. L. Jack’s Collection. Sp. Gr. 2'661.
Colour red. Granular, allotriomorphic. Water-clear quartz, reddish felspars, 

hornblende sparse, with maguetite, epidote, and ferrite as secondary minerals.
Quartz clear, allotriomorphic, with numerous inclusions ; some rather large with 

moving and fixed bubbles, the latter unaltered by exposure to ice, or a jet of hot air 
blown on to the section through a blowpipe whose tube was heated with a small spirit- 
lamp while the slide was on the microscope stage. A few long clear fine prismatic 
needles penetrate the quartz in no particular direction, in some cases passing through 
the quartz into a neighbouring felspar. Their index of refraction must be high, for 
the needles shine out sharply with dark borders. I  think they are rutile, which Teall 
suggests as occurring in the quartz of some of the Scotch granites ; only he describes 
them in a single word as being “  h a ir -lik e ,w h ile  these needles are not trichitic. An 
actual measurement (with a Stage Micrometer, however) gave ‘03 x ’0005 inch. 
Ferrite is enclosed in the quartz, amorphous, visible under the i-inch objective. W ith 
the ferrite occur flecks and specks of what must be haematite, being bright orange-red 
and transparent to translucent, but they are found more in the irregular cleavage-cracks 
and fissures, pointing to secretion, from pre-existent minerals, carried on for ages by the 
infiltration of water.

Felspars much altered, nearly opaque. They enclose dirty light-green epidote. 
Magnetite occurs once only, associated with possible epidote and chlorite, in the wreck 
of a plagioclase felspar. In ordinary transmitted light there appear long parallel cuts, 
allowing the light to pass up through a semi-opaque mass of dusty and cloudy matter. 
Between crossed nicols, these lines are parallel with an axis of extinction. Whether 
this is due to the “  aggregation of a perfectly uniform colourless substance along the 
cleavage-cracks of an orthoclase crystal,”  as noted by Rosenbusch,* I  cannot say. The 
structure is common in the felspars of Croydon and Charters Towers, and among other 
granites.

Hornblende brown, showing cleavage parallel to G, generally fringed with epidote. 
I f  the hornblende abuts on quartz and felspar the epidote prefers, invariably, to secrete 
itself on the felspar side. A  few instances of the fan-shaped groups of epidote occur, 
as drawn in Zirkel’ s Petrography. J

No. 1 6 2 . E t h e r id g e  G o l d  F ie l d  ( Q u e e n s l a n d ) .

R. L. Jack’s Collection. Sp. Gr. 2 ‘615.
Colour greyish white. Granular, with large fresh idiomorphic felspars, often 

i-inch long, with well-marked cleavage.
Quartz allotriomorphic, and the whole speckled with small grains of biotite. 

Very little hornblende. Both biotite and hornblende are accessory minerals.

* J. J. Harris Teall. British Petrography, 1888, p. 324.
t  H. Rosenbusch. Microscopical Physiography of the Rock-making Minerals, translated by Joseph 

P. Iddings, 1888, p. 286.
t  Ferdinand Zirkel. Microscopical Petrography, in Report Geol. Explor. Fortieth Parallel 

Washington, 1876, Plate iii., Fig. 4.
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Felspars frequent and fairly fresh, consisting of orthoclase, microcline, and 
plagioclase. The first is the least'fresh, and often there is an intergrowth of the first 
two mentioned. The microcline is exquisitely lined, markings under the i-inch being 
finer than the finest lines in a good steel engraving. The simultaneous extinction of 
the two sets of cross lines is marked ; one set of cross lines is less perfect than the 
other, being slightly spindle-shaped or wedged. The angle between the two sets of 
lines varied between 91° 30' and 93°, but it is not easy to see when the cross web exactly 
coincides with the less regular cross lines of the felspar, so that the angle in no case is 
quite accurately measured. In the plagioclases the angle between the traces of the 
twinning planes and an axis of elasticity is between 7° and 10°. In one case the 
angles of extinction on either side of the twinning planes were 8° 10' and 7° 30'— angles 
so nearly equal that it will be safe to assume that the section of the crystal is cut parallel 
to the zone at right angles to M. The nearest angle to the mean of these given in 
Rosenbusch* is 7° 35', which would give a formula to these felspars of A b 3 and An4.f  

Quartz rich in inclusions and microlites. The inclusions are sometimes fluid and 
dihexahedral, with moving bubbles. The microlites are an interesting feature in the 
rock, as they closely resemble those in the quartzes of granite found at Summit 
Springs, Hovallah Range, North America, described and drawn by Zirkel ; but he 
describes them as being black, whereas the microlites in the quartzes of my section are 
milk-white by reflected light, strongly resembling the raphides found in Typha 
angustifolia, Linn.,J except that the microlites much exceed the raphides in length.

The quartzes do not always polarize uniformly, and may be described, according 
to Professor Hutton’ s nomenclature of rock textures, as granulitic.§

The Mica is a dark-brown biotite, and very sparsely distributed.

No. 14. C o o k t o w n  ( Q u e e n s l a n d ) .

F. Bauer’ s Collection. Sp. Gr. 2 ,6437.||
Colour grey. Granular, allotriomorphic. Felspars large, commonly |-inch and 

sometimes i-inch long, idiomorphic, cleavage well-marked when held in light falling 
on it obliquely. Sparsely scattered allotriomorphic quartz. Little hornblende. Biotite 
and tourmaline in minute black shining grains and prisms.

Quartz rich in inclusions, varying considerably in size, a few just visible under 
the 1-inch objective; some fluid, with moving bubbles ; others with fixed gas pores, also 
glass inclusions. They are all spread out in planes traversing the crystal and crossing each 
other at low angles. The more persistent are rudely parallel to an axis of elasticity, 
possibly the principal axis. The micrometer screw shows how they “ hade”  in all 
directions. W hat I  take to be the glass-inclusions are very irregular in outline, being 
pear-shaped, globular, and quite irregular, resembling the smear left by an oily finger 
on perfectly polished glass or the magnified image of a finger-mark on a glass-slip such 
as is used for mounting microscopic objects.

Felspars much decomposed, showing the clear, straight lines described in the 
Croydon granite, No. 26 (probably orthoclase). * * * §

* “ Microscopical Physiography,” p. 300.
f  Where Ab represents albite, and An anorthite. Vide note at end of Chapter.
$ A  bulrush infesting tailings-dams at Charters Towers. See “ Synopsis of the Queensland Flora,” by 

F. M. Bailey, p. 571. Brisbane : by Authority : 1883.
§ Prof. Hutton’s Catalogue of Rock Textures, as given in his Paper, on “ The Eruptive Rocks of New 

Zealand.” (Proc. R. Soc. N.S. Wales, 1890, xxiii., p. 107.)
|| In determining these Sp. Grs., as large a piece of rock as could be procured has always formed the 

material for experiments. The piece used in this determination weighed 18,189 grains, which warrants 
carrying the calculation to the 4th decimal place. This rule has been observed throughout.
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Tourmaline is in short stunted prisms, very pleochroic, varying from red, pink, 
yellow, and green to blue. Often the tourmaline is in rounded grains.

Biotite in hexagonal brown plates, very small. No magnetite, and very little 
apatite.

C o o k t o w n  ( Q u e e n s l a n d ) .

A. J. Madden, Esq., Collector.
Tourmaline and cassiterite associated with quartz.
Although this aggregate of minerals has no place amongst the granites, it comes 

in with some advantage here, because Plate 63, fig. 2, illustrates a tourmaline crystal in 
quartz from the same Cooktown district. The tourmalines drawn on the plate show the 
pleochroism and the cleavage of the microscopic tourmalines in the Cook district. The 
section was prepared from a piece of quartz-carrying cassiterite and tourmaline, forming 
part of a large sample of tin ore sent for assay by A. J. Madden, Esq., of Cooktown. 
The exact locality is not known to me. The ore is typical of over a hundred samples 
assayed by myself from time to time from the neighbourhood. The tourmalines tend 
to separate into segments transverse to the principal axis ( i.e., along the cleavage), quartz 
filling up the spaces left. The quartz so introduced between the segments “  orients ”  
uniformly with that contiguous to the sides of tourmalines. The quartz does not 
always uniformly polarize, however; much of it is in the form of granulitic aggregates. 
These aggregates often, but not always, border large grains of'quartz, separating it from 
its neighbours. In these quartzes the tourmalines pass through larger grains and 
aggregates, sometimes being separated into segments in the larger crystals, and at 
others in the suture.

The interesting question arises, which of the two minerals is the first bom. 
Itosenbusch says* that “  tourmaline is not directly secreted out of the eruptive magma 
in eruptive rocks, but resulted from the action of fumaroles, carrying fluorine and 
boron, on the eruptive rock, especially on its felspar and mica.”  Teall also alludes to 
the action of fumaroles in the genesis of tourmaline. This would rather support the 
pre-existence of the quartz. On the other hand, the uniform orientation of the quartz 
between and alongside of the broken prisms would lead one to think that the 
reverse was the case. Could it be that the tourmaline crystallised out in the
quartz by the action of fumaroles, as above, while the quartz was viscous and under 
pressure, and that earth-stresses and dynamic metamorphism followed, separating the 
prisms, after which the quartz proceeded to crystallise ?+

Cassiterite is in brown, gum-like drops, sometimes honey-yellow, included between 
tourmaline prisms.

Quartz very dusty and, under the i-inch objective, shows yellow, yellowish-red, 
and red flecks, probably hydrated oxides of iron. The inclusions are very numerous, 
but exceedingly minute. Some are liquid; others might be liquid with gaseous 
envelopes, but this has not been definitely ascertained. Certainly some o f the inclusions 
contain oscillating bubbles only visible under the ^-inch. In all of the section prepared of 
this rock or sample of tin-bearing quartz, the tourmalines were sharp and highly

* “ Microscopical Physiography,” p. 184.
f  Since these slices were prepared Mr. Jack has shown me a most striking example of the parting of 

tourmaline in quartz, the quartz having filled up the spaces between the segments just as in the above 
samples, but the evidence of dynamic metamorphism is much more striking in this sample (which comes 
from the same district, and, I strongly suspect, from the same mine). Mr. Jack’s specimen shows how the 
tourmaline has also been bent out of the straight, small bundles of the prisms following the curve. The 
bundle of tourmaline crystals forms a flagellum about four inches in length. The specimen came from the 
Mount Leswell Tin Mine, Cooktown.



705

crystalline. The edges o f the partings are still jagged, when highly magnified (£-inch 
objective), as they were the day they separated. On the other hand, the tourmaline 
in the Cooktown granite is highly granular, and the small prisms by no means sharp.

N o. 250. M o u n t  B i s m a r c k , C o o l g a r b a  ( Q u e e n s l a n d ) .

A. G. Maitland’s Collection. Sp. Gr. 2 ’66.

Colour, dark-brown. Fine-grained, almost microgranitic. Quartz, hornblende, 
with epidote in grains, plagioclase and orthoclase.

Section.— Quartz is hardly granulitic, owing to the epidote, which is interstitial. 
But for this it would fulfil the definition—viz., “  In approximated allotriomorphic grains, 
small, of nearly the same size, and independently oriented.”

Bare mica; in one case it is fibrous, much broken up into septa; between 
crossed nieols, the ends of the fibres frayed out, the whole slightly curved in the form 
of the letter S.

No apatite or magnetite.

No. 257. D e r w e n t  C r e e k , C o o l g a r r a  ( Q u e e n s l a n d ) .

A. G. Maitland’s Collection. Sp. Gr. 2 ‘718.

Colour, dirty red. These rocks are not true granites, and, according to Professor 
Hutton’ s system, would be placed in the elvanite group, as they consist o f microgranitic 
orthoclase and quartz, with porphyritic crystals of quartz and orthoclase, and sparsely 
distributed hornblende, or perhaps mica.

Section.— The quartzes are generally allotriomorphic, and often the felspar and 
quartz are in a crystalline-granular state— pegmatitic (graphic-granite). Butiey would 
probably class these two rocks as haplites. The pegmatitic quartzes carry the usual 
inclusions, but they are minute, and a great many are mobile. The inclusions are not 
arranged in lines, but occur without system, and, as it were, haphazard; while in the 
porphyritic quartzes the inclusions are arranged much more systematically, being 
generally strung together in lines, which, however, bear no constant relation in their 
direction to the crystallographic or any other axis.

The felspars are finely fibrous. One single example occurs of plagioclase. It  is 
too much altered to classify, but it is distinctly banded; and the angles of extinction, right 
and left of the twinning planes, are— right, 10° 40'; left, 15° 30'.

The fibres cross at an angle of 46° 30'. Some o f these fibre-spectra cross each 
other at right angles, and are suggestive of microcline, but the felspars are all so opaque 
that their optical properties are not discernible with any precision. Unfortunately, in 
the three slices beside me of this rock, the hornblende or mica is absent. One or the 
other, however, occurs, or perhaps both may occur, as accessory minerals visible to the 
naked eye, in the hand specimens.

No. 255. D e r w e n t  C r e e k , C o o l g a r r a  ( Q u e e n s l a n d ) .

A. G. Maitland’s Collection. Sp. Gr. 2 ’568.

Colour, a dirty grey, with ill-defined dirty green specks o f secondary origin. 
The same remarks apply to this rock as to No. 257, except that some ferrite occurs, 
and a little epidote around very minute hornblendes.

2 w



No. 188. H o m e s t e a d  R a n g e , N o r t h e r n  R a i l w a y  ( Q u e e n s l a n d ) .

W. H. Rands’ Collection. Sp. Gr. 2*58.
Colour, red. W ould be placed bv Professor Hutton in tbe same class as Nos. 

255 and 257.
Orthoclase is the prevailing felspar. Sometimes the latter is quite clear and 

limpid. The kaolinized felspars are stained red with oxide of iron, and sometimes 
ferrite is concentrated round centres, the eyes of which are opaque, the edges being 
transparent and just stained.

Section.— Micro pegmatite occurs, showing the simultaneous extinction of the 
interpenetrating quartz when the section is revolved. The quartzes contain the usual 
fixed and oscillating bubbles. The micrometer-screw reveals planes formed of extremely 
minute inclusions which have a faintly pink tinge to my eye, and are transparent. The 
inclusions are probably glassy. Sometimes their shape is similar to that of the inclusions 
described as occurring in quartzes in the Cooktovvn granite, but more often they are 
round or ovate; the smallest would measure less than ’0001 inch. The micrometer- 
screw shows how they traverse the crystal in various planes, whose directions are 
independent of any of the crystal axes. The quartz, when porphvritic, is often idio- 
morphic, as is also the orthoclase. Macroscopically, the rock carries sparse black specks, 
which have not been determined.

No. 2 0 2 . N o r t h  o f  C h i n a m a n ’ s G u l l y , C a p e  R i v e r  G o l d  F ie l d  ( Q u e e n s l a n d ) .

W . H. Rands’ Collection. Sp. Gr. 2*663.
Colour, nearly white. Quartz, white mica, felspars, and garnets, the latter pale 

yellow. The structure is granular, granitic, or holocrystalline, and the minerals are all 
fresh and transparent.

Section.— The felspars are most abundant, an d therefore come first. One felspar 
is much kaolinized, but still sufficiently fresh to identify.

The axes of extinction, "on either side of well marked cleavages, are— right, 
7° 20'; left, 8° 50'. The cleavage being so well marked, and the angles of extinction 
with regard to it being also well marked, show that^he section is probably cut parallel 
to the plane of symmetry 010, and the cleavages must be parallel to the basal pinakoid, 
all pointing to orthoclase which is rather fresh. In addition, there are plagioclase 
felspars, some very finely striped and others coarsely striped, suggestive of oligoclase.

The mica is a potash mica, and possibly muscovite. The sections show marked 
absorption for rays vibrating parallel to the basal planes in such crystals as are cut 
transverse to the lamellae.

The garnets appear brilliant and rough, of course, by reflected light, owing to 
their high index of refraction. Their optical properties are normal, and irregular cracks 
traverse the crystal. The grains average *01 inch in diameter, and are of a pale-yellow 
pink colour. Probably they are almandine garnets. The inclusions in the quartzes 
are very small, being only just discernible under the i-inch objective, and under the 
•gr-inch a few minute moving bubbles were to be seen.

Nos. 240, 241, 242, 243. V ic t o r ia  R e e f , C h a r t e r s  T o w e r s  ( Q u e e n s l a n d ) .

These rocks were collected by the Hon. H. Mosman, M .L C., with the view of 
determining, through Professor Judd, whether there is any difference between granite 
bordering gold-bearing reefs and granite bordering non gold-bearing reefs. The four 
samples were sectioned in my laboratory; and before their despatch to Professor Judd,

706
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I  examined them. Nos. 240 and 241 are from the hanging and foot walls respectively of 
gold-reef-bearing granite; while 242 and 243 are the hanging and foot walls of the 
non-gold-reef-bearing granite.

Microscopically, the specimens are grey. No. 240 is permeated by one single 
vein, Jy inch thick, of «, zeolite, which I have often analysed, as per Mineral 
Census, Royal Society, Queensland, &c. Vide Plate 67, fig. 2. The rock consists 
o f quartz, felspars, and hornblende. There is no mica visible with a lens in the hand 
specimens.

Section.— The texture is granitic, holocrystalline. The richness of the quartzes 
in fluid-inclusions is very great. Planes of these inclusions intersect in various 
directions, and each plane absolutely teems with fluid-inclusions. Under the one-inch 
objective, by oblique reflected light, these inclusions appear beautifully silvery. The 
hornblende is bright green, in part often crumpled, and sometimes reedy (the “ schilfige 
hornblende”  of Rosenbusch).

Well-defined crystals of magnetite appear, both included in this hornblende and 
on the margins. The magnetite occurs in the felspars when remote from hornblende, 
and in one case the octahedral crystal is in quartz, having been derived from the horn
blende which is contiguous to the quartz, but this is uncommon. All these exhibit 
strong magnetism on powdering and washing off the dirt, and using the magnetised 
needle as a means of separation. In the neighbourhood o f magnetite crystals, 
exquisitely clean-cut apatite crystals aggregate, as is the habit of this mineral. In a 
prism of apatite, '008 inch long and *00L inch broad, there is a fluid-enclosure whose 
figure is symmetrical with its host.

The hornblende is frequently interpenetrated by epidote of a yellowish-green 
tint, polarizing in high colours, and appearing, by reflected light, very rough on the 
surface, owing to its strong index of refraction. The pleochroism of the hornblende is, 
for rays vibrating parallel to cleavage, bluish green, and at right angles it is yellow. In 
many crystals the cleavages are parallel to an axis of elasticity.

Felspars.— They are much altered, probably orthoclase amongst them, but not 
certain, and in small quantity. The section must be fairly thin, since the quartzes only 
colour to No. 13 in Newton’s scale, and sometimes lavender grey, yet the great majority 
of the felspars are filled with a perfectly transparent colourless mineral, which is strongly 
coloured between crossed nicols. From the fan-shaped groups of some of these invested 
secondary secretions, it is probable that they are epidote. Some may be calcite. In 
No. 241 orthoclase occurs sparingly and between crossed nicols; the felspar is not 
simultaneously extinguished on turning the stage. A black envelope environs a 
luminous centre, and that is succeeded by a luminous envelope environing a black 
centre ( i.e., “  undulose extinction” ).

There is a curious affinity between the magnetic iron and the apatite. Very 
little difference exists between the hanging-wall o f the gold-bearing quartz and the 
hanging-wall of the non-gold-bearing quartz. In No. 242 there appears perhaps iess 
hornblende than in No. 210, and what there is, is more crumpled. In No. 243, the 
felspars are less kaolinized, and orthoclase twinned on the Carlsbad type occurs together 
with plagioclase. One large orthoclase crystal shows signs of zonal structure, and 
exhibits undulose extinction.

In No. 242 the felspars are most delicately banded, and the hornblende is 
crippled, while the other parts o f the slide can be described as in the foregoing cases. 
Some of the felspars in No. 240 appear like picture frames with much beading, slightly 
thrust on one side— i.e., like quadrilateral figures with their opposite sides equal, but all 
their angles not right angles.



W e l l in g t o n  R e e f , C h a r t e r s  T o w e r s  ( Q u e e n s l a n d ) .

Prom GOO feet vertical depth. Portion of core from diamond drill.
Section.— Quartz shows fewer and smaller inclusions, sometimes very minute 

and red (haematite probably). Epidote and magnetite as before. A  little apatite, but 
less than in the four previous rock samples ; orthoclase and microcline, the former 
being often filled with fine particles of mineral matter polarizing in high colour. Vide 
Rosenbusch on “  Epidote.”  *

The other felspars are much decomposed and difficult to identify. The orienta
tion in most of the felspars is undulose. This was the first of a series of rocks that I  
sliced in Charters Towers, and is hardly thin enough for microscopic examination, the 
quartzes all polarize in a deep purple colour, owing to this, whereas in the previously 
described samples from Charters Towers, the quartzes are all light yellow or lavender.

The hornblende is much replaced by minerals of secondary origin, viz.— epidote, 
chlorite, magnetite, and viridite.

N o r t h  A u s t r a l i a n  R e e f , C h a r t e r s  T o w e r s  ( Q u e e n s l a n d ) .

From deep ground.
The special characteristic of this rock is the very large amount o f hornblende 

present. Unfortunately I have only the slice, which is too thick, as it belongs to a 
group of rocks similar to the preceding.

There are two varieties of hornblende, a grass-green species with feeble 
absorption for rays vibrating parallel to an axis of elasticity. Then there are some 
granules with very irregular outlines, whose greatest length and breadth would not 
exceed '01 inch, whose pleochroism is very marked, ranging through green, yellow, and 
rose-pink to red, in the course of a quarter revolution of the stage. At one position of 
the stage the centres will be surrounded by zones of different colours. These, from 
the high refractive index, shouldjbe epidote. The other species of hornblende is brown, 
showing well-marked cleavages, with an angle of extinction of 14° 40' to these cleavages. 
In other examples of the hornblende the extinctions with regard to cleavage, fall to 0°. 
Absorption very strong for rays vibratiug parallel to cleavages. The felspars show a 
high angle of extinction ( — 29° 40' on P.) Therefore there must be much anorthite 
present, as indeed is: shown in the following partial analysis of a Charters Towers 
granite published in the Annual Report of the Mines Department for the year 1887.f  
The sample is from the Court-house Reserve, and was dressed up from a boulder at 
surface. The sample looked quite clean, and was not perceptibly weathered.*

Silica 72 00 per cent.
Iron ...
Alumina
Lime, CaO ... 3*22 „
Loss on ignition ... ... ... 0*50 „

The iron and alumina together present in the sample weighed over 20 per cent. 
N o attempt was made to ascertain whether the iron was protoxide or ferric oxide.

The felspars are twinned on the albite and pericline law, and often highly 
kaolinized. Orthoclase rare. #

The quartzes are full of inclosures, and the satae description given in Nos. 240 
to 243 applies here.
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* “  Microscopical Physiography,”  p. 286. 
f  Brisbane : by Authority : 1888,
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Microliths, probably of hornblende, occur, and apatite often penetrates the 
hornblende, and is easily recognised by its glaring limpidity, and when cut transversely 
on o P  the crystal sections are, of course, hexagonal and isotropic.

Magnetite occurs as in other Charters Towers rocks.

C o u r t  H o use  R e s e r v e , C h a r t e r s  T o w er s  ( Q u e e n s l a n d ) .

Surface boulder, weighing several tons
Is very similar to the last, except that, being a surface stone, nas suffered from 

weathering, the result of which is that there are few minerals fresh enough to be of 
much interest, except the quartz, which is exceedingly rich in fluid and gaseous inclu
sions. Magnetite abounds.

The triclinic felspars show marked cleavage, rectangular to the striations; and 
the orthoclases show striae. The minerals of secondary origin are similar to the other 
Charters Towers samples of granite.

U n it e d  Q u e e n  C onsols R e e f , C h a r t e r s  T o w er s  ( Q u e e n sl a n d ) .

“  Deep ground.”
Differs from the North Australian sample in the sparseness of hornblende and 

its derivatives.
The constituents are granular quartz and felspars, with an occasional prism of 

aetinolite. The rock sometimes has blade-like crystals of green actinolite, two or three 
inches long. The felspars are like those occurring in the Cooktown granite, No. 14 
showing the white ruled surface by reflected light, the ruled lines being transparent by 
transmitted light, and being extinguished parallel to the principal section of the polarizer 
between crossed nicols.

A  little chlorite showing feeble absorption. No epidote. Magnetite, or apatite, 
and the felspars and quartzes, as a rule equal in size, measuring *01 inch.

N o. 6. S t a r  R iv e r  ( Q u e e n s l a n d ) .

R. L. Jack’s Collection. Sp. Gr. 2'69.
Colour, dark-grey. A  medium-grained rock with quartz, felspar, and black mica 

(biotite) in fairly equal proportion, and a little hornblende.
Section.— By reflected light, pure milk-white felspars, other limpid felspars, 

clear quartz, and dark mica, some black-lustered mineral enclosed in mica and a very 
little light greenish brilliant epidote.

Felspars.— Some of the triclinic felspars are exquisitely marked, the crystals 
being fresh and the bands extremely fine and sharp. • The finest in the slice is ‘08 inch 
long by about ‘027 inch broad.* There are twenty-two parallel lines, whose extinction 
right and left of the normal to the twinning plane M  is 6° and 6° 10', respectively, so 
•the section must be about exactly normal to the twinning plane. Another felspar gave 
22° 10' and 22° 30' on either side of the boundary lines between the lamellfe. Some of 
these felspars are not uniform in their orientation, and some of the orthoclases show 
zonal structure. The inclusions in the plagioclases are numerous ; some consisting of 
clear, colourless, rounded grains ; and others similar, but green. W ith these are black 
opaque grains, probably magnetic iron, also trichites. The orthoclases are very dusty, 
with possible kaolin. The hornblende fringed with epidote in places, sometimes highly

* None of my microscopic measurements are exact, as they have been determined with a stage 
micrometer.
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pleochroic, showing bright green, red, and yellow. Some of tbe hornblendes are 
pierced with apatite, its hexagonal section looking like holes. Some of the hornblende 
has a highly pleochroic tip or feather-edge, which for light vibrating parallel to the 
cleavage, is reddish-yellow, and at right angles, blue. Many microliths of hornblende 
in the quartz.

The quartz is not plentiful, but is allotriomorphic, full of small inclusions and 
microliths, much traversed by planes of inclusions, a few with very dark margins 
painting to gaseous, a few mobile pointing to fluid, and a few sporadic, probably glass, 
and a vast quautity of dusty particles.

The mica is probably biotite, often pierced by apatite.
Maguetic generally contiguous to the hornblende, and in the neighbourhood of 

apatite. The apatites are larger than usual, measuring about 001 x '002 inch.

No. 77. K ipper Point, M ount Elliott, near Townsville (Q ueensland).

K. L. Jack’s Collection. Sp. Gr. 2'628.
Colour, reddish-brown.
Eelspars, quartz, mica, and hornblende. Microscopically there appears to be 

more felspar than all the rest added together. Felspars orthoclase twins, Carlsbad 
type, rather altered, showing bright lines as described in the Cooktown and Etheridge 
granites, often interpolating felspars of the albite and oligoclase type with somewhat 
broad lamellae.

The rock derives its reddish-brown tint from the oxide of iron which stains ‘the 
orthoclase. Plagioclase, very flue, large, the crystals delicately cross-hatched, looking 
like the plan of a building, but not quite rectangular. In the centre of these rhom- 
boliedral figures are inclusions of ferrite, haematite, apatite, and dusty matter.

The apatite is plentiful and ranges in size from '005 inch across the section of 
prism to '0005 inch, and these latter are sometimes '04 inch long. Amongst the colonies 
of apatites are generally to be found greenish hornblende and magnetite. Epidote is 
rare.

Quartz sparse, containing the usual inclusions, which, however, appear fixed, and, 
from the dark borders, may be glass. The quartz seems to be peppered with dusty 
particles and glassy inclusions.

No. 76. Magnetic Island, near Townsville (Queensland).

R. L. Jack’s Collection. Sp. Gr. 2'641.
This rock is similar in every respect to the preceding, except that it appears 

more weathered, and perhaps carries more hornblendes. It obviously belongs to the 
same series.

No. 25. Mount Catherine, St. H elens, near M ackay (Queensland).

A. G. Maitland’s Collection. Sp. Gr. 2'64.
Colour, grey. Fine-grained, no mineral large enough to identify without a lens, 

micrograuitic, holocrystalline.
Section.— By reflected light, lath-like milky felspars; greeD hornblende, the 

larger sections of which are pierced with pellucid apatites which shine like diamonds ; 
biotite in grains; and but little quartz; the whole section literally peppered with 
magnetite.
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Felspars.— About three-fourths of the section is made up of the lath-shaped 
felspars, which are opaque, even on the edges of the section which is always the thinnest 
part, being feather-edged. One much altered felspar shows the fine striae in the centre, 
but it becomes lost on the margins, where the kaolinization has effaced it as a felspar. 
Another felspar ‘1 inch long, is very clear, and for a portion of its length is nearly 
*015 inch broacf, and shows the traces of twinning plane M  very clearly. Quartz, crossed 
by very pale, slender needles, probably hornblende, inclusions unimportant and sparse. 
Hornblende well marked when cut parallel to o P , showing cleavages crossing at the 
angle of about 125°. Magnetite abounds. The larger particles, however, are found more 
often in the neighbourhood of the hornblende, associated with apatite. Biotite showing 
marked absorption for the rays vibrating parallel to cleavage. When cut parallel to 
the base they are difficult to identify, owing to their granular state. A  little pyrites in 
minute cubes in the powder when panned off.

No. 74. M a c k a y  ( Q u e e n s l a n d ) .

A. G. Maitland’s Collection. Sp. Gr. 2*68.
Colour, dark greyish-brown. Highly felspathie, hornblende, and very little

quartz.
Section.— The bulk of this rock is make up of triclinic felspars, *07 to *1 inch in 

length. Originally, these felspars must have been extremely beautiful— even now the 
striations are exquisitely regular when not marred by kaolinization.

In one mass of twins there are ninety-three lamellae, broken here and there by 
opaque secondary minerals, but the stripes pass “  through ”  the shadow, as it were, and 
emerge clean-cut and bright. The angles of extinction, with reference to the twinning 
planes are, right 2°, left 9° 40', and in another, right 2° 50', left 8° 30'. Again, in another, 
whose colours, in maximum illumination between crossed nicols, are, for one set o f 
lamellae, pale-yellow ; for the other, white. The angles are, right, 24°, and left, 5°. 
Another gives right, 1° 10', and left, 7°.

Orthoclase occurs in the usual Carlsbad twins, but not plentifully. All the 
felspars exhibit more or less unduloes extinction.

The angles given above are taken from the central extinction as far as possible. 
In one or two cases the stripes have violet centres and blue ends, with the quartz plate 
and the analyser arranged for a violet field. Hornblende reedy ( “ schilfige” ) and 
absorption feeble, much epidotized. The crystals have been seriously mutilated in the 
process of grinding, the centres of nearly all being ground away, leaving microliths of 
hornblende in a ragged state, arranged marginally around cavities originally occupied 
by the mineral.

Magnetite and apatite, the former always and the latter occasionally, associated 
with the hornblende. The apatite, however, is small and infrequent. One or two 
hexagonal sections of apatite occur in the felspars.

Quartz in allotriomorphic grains, playing an insignificant part in the constitution 
of the whole rock, pretty much of one size, *01 inch in diameter. The enclosures are 
normal but large, in some cases fluid, in other cases glassy, and in a few gaseous. A  few 
translucent oxide of iron specks, only visible under the ^-inch objective.

No. 23 . B o u l d e r  C r e e k , S il e n t  G r o v e , n e a r  M a c k a y  ( Q u e e n s l a n d ) .

A. G. Maitland’s Collection.
Colour, red. Granular, allotriomorphic, holocrystalline; the contained minerals 

include what looks like pink orthoclase, quartz, and a little hornblende. No mica 
visible in hand specimen.
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' RHYOLITES, E tc.

No. 1. Fergusson I sland, Dawson Straits (N ew G-uinea).
Sir W . Macgregor’s Collection. Sp. Gr. 2 ’426.

Colour, black. Vitreous, containing numerous macroscopic quartz and sanidine 
crystals. Tlie crystals appear to be centres of cracking.* Fracture conchoidal.

Section.— Perfectly isotropic. Glassy base, with plentiful sprinkling of colour
less rods, whose angle of extinction, being parallel with the principal axes of the nicols, 
would indicate monoclinic felspar microliths. Some of the felspars are tabular, 
measuring about OL inch in length and half or less in width, with very minute inclusions. 
The rods are sometimes plates, looked at edgeways, but this is not always the case; 
many undoubted rods occur whose arrangement discloses fluxion-structure. The 
quartzes are large, measuring *06 inch to '1 inch in length, and filled with gas pores, all 
fixed. The Drawing on Plate 66, fig. 1, exhibits one lenticular inclusion in the left- 
hand corner of the quartz crystal, containing upwards of forty fixed gas pores. The 
drawing also shows the two habits of the felspars, tabular and prismatic. The cracks 
traverse the glassy base and the quartz crystal. Magnetite sparse, in well-formed 
octahedra. Hornblende (?) green; in three instances with enclosed crystals of magnetite; 
a few pale-green hornblende (?) microliths visible under the i  inch. The felspar laths 
are mostly stepped, but the tabular felspars are perfectly regular. The higher powers 
also show the existence of deposits along the cracks of the quartzes, ramifying, and spread 
like the dentritic manganese deposits found in the joints of rocks. Very often these 
cracks pass over the margin of the quartz crystal, penetrating into the contiguous glassy 
base. Amongst the quartzes are many glass enclosures, whose contours are invariably 
rounded, but never quite spherical, and the fixed gas bubble is generally at one end.

No. 16. Cloncurry (Queensland).
R. L. Jack’s Collection. Sp. Gr. 2'297.

Colour, black. Vitreous. Opaque.
Section.— A perfect glass, a little traversed by cracks, in no particular direction. 

A  slab '01 inch thick is faintly illuminated between crossed nicols.

No. 3. M itchell River (Queensland).
R. L. Jack’s Collection. Sp. Gr. 2'72.

The rock is of a bluish-gray colour, in spheroidal lumps with conchoidal fracture.
Section.— Light coffee-coloured glass, perfectly isotropic. Spherical bodies occur 

in the glass, one of which is shown in Plate 63, fig. 1. As there shown, some o f these 
bodies are certainly crystalline, and the crystals seem to have gathered round one point 
as a centre, and grown outwards, absorbing the material for their growth from the glass. 
The microlites near the centre seem to have had the best chance, and to have availed 
themselves of it, for they are more distinctly crystalline than those more remote from 
the centre, while the great opacity, and want, apparently, of crystalline structure in the 
periphery, would suggest the rejection of the material that was of no use to the growth of the 
crystals. The clear marginal zone round the globular bodies in every case proves that they 
grew by the abstraction of certain substances from the glassy base. (Vide Plate 63, fig.
l . f )  This is almost analogous to the assimilation of food-stuffs by plants and animals.

* These cracks must be produced by the unequal contraction, on cooling, of the quartz and the glass, 
respectively. This suggests the question, what are the coefficients of expansion for quartz and glass ?

t  The zone may be due to the heat developed in the crystallization, keeping the neighbouring glass 
fluid, while the more remote was getting viscous. Thus no more supplies could be got for the growth of the 
young crystals, except from the envelope immediately surrounding the sphere, which, being less viscous, was 
more thoroughly drained of the material necessary for the crystal’s growth.
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No. 11. M a c k a t  ( Q u e e n s l a n d ) .

A. G. Maitland’s Collection.
This rock is opaque, with a dirty reddish-yellow colour, and might belong to 

either the obsidian or tachylite group.
Section.— Only shows a few completely altered felspars and a dense opaque 

yellow glassy base, which is isotropic on the feather-edge. Mr. P.‘ F. Sellheim, Under 
Secretary for Mines, kindly prepared this section for me.

No. 19G. S h e f f ie l d  (T a s m a n ia ) .

11. L. Jack’s Collection.
Colour, black. Vitreous. Glass with clear little white crystals. This is by far 

the most beautiful example of pitchstonel have yet seen. The crystals are olivine, and 
they are mostly preserved in exquisitely regular forms in the glass; the faces o P  ('001) 
are wanting. The section being a little thick and the glass very transparent, together 
with their high angle of refraction, enables one to recognise in these crystals many of 
the characteristic planes of the typical olivine crystal. In this rock, students of micro
scopical crystallography have an opportunity of studying olivine iu a perfect crystal 
form. Under the i-inch objective the olivines are seen to include glass with 
fixed glass bubbles. The glassy base carries nothing else but opaque dusty matter in 
spots, which is probably a darker glass nucleus fringed with dusty matter, in whose 
neighbourhood gas bubbles are commonly found. The glass has bubbles at tolerably 
regular intervals, and in one or two cases, bubbles are strung out in shapes or outlines.

The microlites are very small, and play no great part in the constitution of the 
rock. They are tabular felspars, not unlike the New Guinea felspars in obsidian 
described in the No. 1 o f the Rhyolites. {For Drawing see Plate 64, Jig. 2.)

No. 58. M a c k a t  ( Q u e e n sl a n d )  : S e l e c t io n  N o. 1642.

A. G. Maitland’s Collection.
Colour, light-brown. Vitreous. Fracture conchoidal, with strongly marked fissure 

planes, not unlike slate in this respect, rendering it difficult to mount when the section 
is removed from the grinding-slip. Under a lens, the rock is seen to carry numberless 
whitish-yellow granules, which appear as yellowish patches on the plate.

Section.— Isotropic glassy base filled with most delicately matted microlites. In  
the plate they appear too white ; the real colour is a faint yellow. By reflected light 
they have just the colour and sheen of the hair of a fair young child. They mark the 
fluxion, which would otherwise be invisible. I  cannot suggest a name for the yellow 
patches, which are amorphous and well distributed, often enveloping the smaller 
felspars.

The two ovate bodies in the sanidine crystal are composed of the same substance, 
and are between the two faces of the sanidine section, as verified by the micrometer- 
screw.

The felspars are fairly fresh sanidines. The extinction-angle of the sanidine in 
Plate 62, fig. 2, with reference to the crystal edge, is 24°, so that the section must be cut 
slightly oblique to the clinopinakoid (010), since, were it exactly parallel, it would be 
about 2L0.* The rock is not quartzless, but only three small rounded quartzes occur in 
a section '75 inch square.

* Rosenbusch. Physiography of the Rock-making Minerals, p. 281.
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No. 108. N e l l  I sle  ( N e w  G u in e a ).

Sir W. Macgregor’s Collection. Sp. Gr. 2407.
Section.— A greyish glass filled with somewhat large felspar microlites, which 

mark the fluxion-structure, as in Plate 61, and Plate 62, fig. 1. But even if the 
microlites were wanting the fluxion would still be well marked by the dusty matter with 
which the glass is charged. The felspars are very clear, almost limpid, and generally 
of a tabular habit; though some are prismatic, like the felspar, abutting on the olivine 
crystal in the three figures on Plates 61 and 62. A felspar is shown thereon close to 
the margin, which is slightly inclined to the plane of the section. It is one of the 
tabular crystals, which, hading away from the olivine, has passed through the other 
side, where it has been ground off with the slice. Sanidine, twinned on the Carlsbad 
type, is pretty common, and exquisitely limpid. An olivine crystal is represented in 
each drawing, abutting on a felspar, and the structure of the glassy base, shows 
fluxion, as marked both by the microlites aud the dusty matter. All three are magnified 
forty-two diameters— (1) polarized between crossed nicols, (2) with polarizer only, and 
(3) between parallel nicols respectively.

The roughness of the olivine is shown in Plate 61, fig. 1. The black crystals 
on the margin and in the interior of the olivine are either magnetite or titanic iron, 
more probably the latter. Under the j-inch objective the microliths are peculiarly 
numerous. They can be divided into two classes,— first, a large form of microlite, as a 
rule measuring about ‘0005 x ’004 inch, which are always stepped like the drawing given 
in Rosenbusch*; and, second, hair-like microliths, which, however, are not trichites, 
being transparent. The brownish-grey wave flowing over the felspar, shown in the 
drawings, is very rich in these minute microliths. The feathered edge of glassy base on 
the other felspar, just peeping out at the surface, on the right-hand side of Plate 61, 
fig. 2 (also showing in Plate 62, fig. 1), becomes very useful, as it enables us to get 
a clear view of these small bodies without the image getting blurred by a background 
composed of the same bodies, in different azimuths. In one of the clearest and most 
limpid of the sanidines is a very curious growth of what I take to be a glass inclusion. 
The growth starts from a poiut on the margin of the crystal, and branches out not 
unlike a feru, but that the divergent branchlets are clubbed at the end, and are a pale 
hyacinth colour.

TRACHYTE.
No. 24. G l a b st o n e  ( Q u e e n s l a n d ) .

It. L. Jack’s Collection, Sanidine Trachytes. Sp. Gr. 279.
Colour, dirty whitish-red; with somewhat large crystals of sanidine. Very 

porous, with a few small cavities not unlike the smaller holes in a sponge.
Section.— Ground-mass plagioclase, showing fluxion-structure; quartz in very 

small allotriomorphic grains; sanidine, clear. One sanidine crystal is well marked 
with curved markings as drawn by Rutley in the “  Study of R ocks”  (p. 96, iii. edition) 
and sometimes tabular, being parallel to M ;  at other times the sanidines are twinned 
on the Carlsbad type. By reflected light one sees a very thorough sprinkling of the 
whole slice with brownish-red ferritic matter, and a whitish-yellow substance, both 
amorphous. Only the sanidines escape the peppering.

The slice being somewhat thick it is difficult to make out the glass that ought to 
be present. The only glass observable is that lining the interior of cavities.

* Physiography of the Rock-making Minerals.
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M ACKAY DISTRICT.
Tlie following eleven rocl<s from the Mackay District, together with the very 

excellent sections thereof, were kindly lent me by Mr. A. G. Maitland. They are, 
without exception, the thinnest sections described in this Paper, having been sliced in 
London by Mr. Cuttell, of Kentish Town. Drawings and sections showing the mode of 
occurrence of the rocks in question, given in Mr. Maitland’ s “  Report on the Geological 
Features and Mineral Resources of the Mackay District,”  # are reproduced in Plate 46, 
figs. 1 and 2, of this W ork.

(1) F r o m  a  G a p  on t h e  N o r t h  s id e  of M o u n t  J u k e s . Sp. Gr. 2'490.
Colour, red, blotched with white specks.
Section.— Shows granulitic quartz, the grains about '01 inch ; comparatively very 

large orthoclase, as Carlsbad twins, the largest reaching '08 inch in length. These felspars 
are dusty with ferrite, which gives the rock its colour. They are all kaolinized, and but 
for the exceeding thinness of the section could not be identified. No plagioclase. A  
few crystal wrecks with grains polarising in high colours on the margin of holes 
originally occupied by a primary crystal. These grains have a clean bright aspect in 
ordinary light and might be epidote or olivine. A  good deal of opaque oxide of iron 
incysts these brilliant specks. Under the £-inch objective, the quartzes have a few 
inclusions ; some may be glassy, others are certainly fluid with moving bubbles. ( Vide 
Mr. Maitland’ s “  Report”  and Section on PI. 46, fig. 1.)

(2) M o u n t  M a r t in , J o l im o n t  C r e e k . Sp. Gr. 2*570.
Colour, dirty brown. Fine-grained. The hand specimen looks like a felsite. 

There are no porphyritic crystals.
Section.— Ground-mass a felt of inicrolites, without any glass, but between crossed 

nicols feebly illuminated. Felspars much changed, packed with granules, which are the 
only points of illumination throughout, the rest of the section being a dark-lavender 
colour. The granules may be epidote. Orthoclase was a constituent mineral of the 
rock. Magnetite (or titanic iron), with a little apatite, is present in small quantity, but 
at fairly wide regular intervals. One hexagonal section of the latter measures about 
'10 inch.

(3) M o u n t  M a n d a r a n a , “  T h e  L e a p .”  Sp. Gr. 2'498.
A white rock, speckled with small black grains and sanidine; highly porous 

when applied to the tongue.
Section.— The ground-mass is made up of a little granular quartz and numerous 

felspar laths, and is holocrystalline. The macroscopic sanidine (Carlsbad twins) is 
perfectly limpid and shows the faulting along the suture, the boundaries not participating 
in the apparent movement, as pointed out by Rutley.f Under the i-inch objective, 
the black specks turn out to be grains of deep-green mineral, with marked differences 
of absorption when viewed with polarizing prism. With these specks, apatite, and 
perhaps magnetite, is associated in fine grains. No fluxion-structure. In the felspars 
of the ground-mass is one beautiful spherulite, the arms measuring nearly '03 inch, 
but I  cannot find another in the whole section, which is seven-eighths of an inch in 
diameter. Mr. Maitland says :—

“ One of the most conspicuous examples of the lavas is to be found at Mount 
Mandarana, better known as the Black Gin’ s Leap, close to the Bowen Road, about twelve 
miles north-west of Mackay, where it forms a broad table-like mass, rising to a height

* Brisbane : by Authority : 1889.
t  F. Rutley. The Study of Rocks, iii. Edition, page 44.
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of 650 feet, by corrected Aneroid, above the level of the Hoad. The rock of which the 
Leap is made up is lithologically a trachyte, and may he generally described, when 
examined with a lens or the unaided eye, as consisting of a light-coloured porous 
matrix, in which crystals of sanidine and minute crystals of what appear to be horn
blende are embedded. It is seen * to rest upon black shales, at a point in a 
gully flowing from the north-west corner o f the mountain three hundred feet above the 
R oad ; at the junction of the two the shales for a few inches are slightly hardened. The 
lower portion of the sheet is made up of rudely hexagonal curved columns, the outward 
curvative being northwards. The structure of certain parts of this rock would seem to 
imply that in reality it is a succession of lava-flows of variable thickness. The estimated 
thickness of the sheet is not less than 350 feet.”

(4 )  S u b a q u e o u s  T u f f , A l l ig a t o r  C r e e k , Sa in t  H e l e n s , M a c k a y . Sp. G r. 2 6 1 8 .

This is a white porous rock, with reddish oxide of iron in strings and lenticular 
veins. The section is cut transverse thereto.

Section.— All but quartzless, the grains being very few, small, and sparse, with 
matted plagioclases in the ground-mass, the laths being clouded and ill-formed, measuring 
under -01 inch in length. One or two much altered porphyritic felspars occur, with 
traces of many lamellae. Dusty specks of a mineral polarising in higher colours occur 
throughout the section, but they are too minute to resolve with the i-inch objective 
The highest colour produced between crossed nicols in the ground-mass is slate-grey.

N .B .— Hydrochloric acid failed to produce effervescence except where the 
section cut through an iron speck, when a very slight effervescence ensued, making one 
suspect the presence of siderite.

(5 ) M o u n t  J u k e s .

This rock is similar to (1) except that the colour is lighter, it being white. 
The felspars glisten when the hand specimen is turned about in the light, owing to the 
cleavage planes of the felspars catching and reflecting the rays.

Section.— By reflected light there is hardly any ferrite, and the orthoclase is less 
•kaolinized. The quartzes limpid, as in (1 ). The rock is a perfect example of bolocrys- 
tallinity. There are but two constituent minerals— orthoclase in Carlsbad twins, dusty 
from kaolinization which is rudely parallel to the cleavages, the latter making angles 
with the plane of composition ; and the quartzes, which have marked dihexahedral 
inclusions, liquid, glassy, and gaseous. In some of the quartzes are moving bubbles. 
Others with the dark margin, occur, denoting gaseous inclusions. The quartzes average 
•01 inch, the smallest being 002 inch, and the orthoclase sometimes *03 inch long by 
*02 inch or less broad. Twro or three jet-black lustrous grains, and a few longer or rod
like of the same substance were not identified. Mr. Maitland savs:—

“  Another denuded wreck of an old volcano is to be found in Mount Jukes, 
some 1,800 feet above sea level, and situated on the bank of Neilson’ s Creek, and about 
twenty miles distant from Mackay in a north-westerly direction. The mean specific 
gravity of the rock, from specimens in different parts of the mountain, was found to 
be 2-55. Different parts of the mass present different characters, but generally two 
varieties can be recognised—

(a) A  coarse-grained rock in which a matrix can scarcely be said to exist; and 
(£) A  second in which crystals of sanidine and plagioclase are embedded in a 

microcrystalline base, which, with the aid of a lens, is seen to be made 
up of small crystals and crystalline grains of sanidine and hornblende (?).

* See PI. 46, fig. 1. (̂ 4. W.C.)
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“ The former variety, owing to its coarse grain, would be called a nevadite, whilst 
the latter would be best described by the term sanidine-trachyte; both, however, are 
merely varieties of one and the same rock. The rock is intrusive through the volcanic 
series, and sends out here and there dykes of no great thickness, and of a somewhat 
similar character to the rock forming the main mass. Hardly any apparent alteration has 
taken place in the rocks through which the mass has burst.”

(6 )  M o u n t  M a n d a r a n a . Sp. G r. 2 46 .

Colour white, with a tinge of blue. Microgranitic, holocrystalline. The whole 
rock is made up mainly of ground-mass, there being very few porphyritic felspars.

Section.— Show's a little corroded mica, some minute specks of a mineral polar
izing in high colours, with a greenish, sometimes colourless, tint. A very few 
porphyritic felspars, probably oligoclase. A  very regular scattering of grains of 
haematite (or some translucent iron oxide) and a little interstitial glass spread over an 
area of '05 inch, and not occurring anywhere else in the section. The mica shows complete 
absorption for rays vibrating parallel to lamella when the section is normal thereto.

(8) P in n a c l e , H il l s b o r o u g h . Sp. Gr. 2 49.
Colour, brownish-red. W ith marked fluxion-structure, porous and very fine

grained.
Section.— Ground-mass highly felspathic, with well-marked spheroidal structure, 

and but little quartz. A  few specks of a mineral polarizing in high colours, and a few 
water-clear sanidines. The angle of extinction right and left of the twinning line for 
a twinned crystal is—right 9° 40', left 19° 30'; this crystal measures ‘12 inch long by '04 
inch broad, and is perfectly limpid. There are certain lines in the section, on either 
side of which the microlites arrange themselves transversely. Whether this is a result 
of fluxion is not certain. I haye not seen fluxion-structure exemplified in this way 
before. Mr. Maitland says:—

“  Another fragment of rock of this class is seen capping the Finlayson Hills, 
22 miles north-west of Mackay, and about 1| miles from the sea-coast, where it forms 
a sugarloaf-shaped peak, resting on granite, and rising to a height of about 100 feet 
above the summit of the hills.* The rock has a matrix of a purple-grey hue, with well- 
marked banded or ribboned structure, in which the lines of flow can often be seen to 
bend round the larger sanidine crystals embedded in the base. As a whole, the rock 
is much more compact than the Mandarana trachyte, and, like it, forms rudely 
hexagonal columns.”

(9 )  A l l ig a t o r  C r e e k , Sa in t  H e l e n s .

Fine-grained brown rock.
Section.— By reflected light shows ferrite, white dusty specks, and occasionally 

pyrites, without magnetite. Between crossed nicols there is no interstitial glass, and it 
is difficult to say whether the much kaolinized felspar laths are embedded in a felsitic 
mass or not, since although, as a whole, the laths are distinct, yet when a higher 
power is used all definition disappears, the edges merging into a fine-grained granular 
aggregate, sometimes polarizing brilliantly. The felspars are highly altered. Many of 
them are filled with irregularly scattered grains of a very doubtful epidote. The rarer 
sanidine is pellucid as usual. Calcite is occasionally seen in small grains in twinned 
lamellae. The porphyritic crystals are represented by two or three wrecks of felspars,

* See PI. 46, fig. 2. (A .W .C .)
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so changed as to be impossible to identify. Another remnant of what has been a large 
prism, measuring '08 inch by ’01 inch, is crossed by yellowish-red bars of a non-fibrous 
but rather granular structure, feebly anisotropic. I f  1 his crystal could be restored and 
identified, great light would be thrown ou the whole matter of the origin and life-history 
of this rock. As a concluding observation, the proximity of calcite to the relics of this 
crystal audits possible occlusion amongst the somewhat heterogeneous mass of secondary 
mineral matter is to be noted.

(10) S e a f o b t h  H i l l s , W e s t  S i d e , M a c k a y . S p . G r .  2‘48.
Colour, dirty grey, with a tinge of blue. Quartz is the only porphyritic mineral, 

and is embedded in a fine-grained pasty-looking ground-mass. The whole rock is 
sprinkled with fine blackish grains. The quartzes are very brilliant.

Section.— By reflected light, the ground-mass consists of kaolinized felspars, not 
lath-like, but granular and pretty uniform. The black grains are innumerable, not 
sharp, but irregular, and often surrounded by ferrite. Under the i-inch objective the 
fresh felspars are twinned, and might be orthoclase or sanidine. Owing to dusty matter 
and kaolinization, it is difficult to identify theSe very minute felspars, particularly as 
they are too small to be inspected under any lower power than the £-inch. There is no 
interstitial glass or fluxion-structure. Quartz is the only porphyritic mineral, and is 
rounded, showing, in two or three cases, the “  bays, inlets, and islands ”  peculiar to the 
quartzes of the rhyolites and porphyrites. The quartzes carry liquid, gaseous, and 
glassy inclusions. Mr. Maitland says :—

“  Near the head of Niddoe’s Creek, one of the watercourses draining the 
western side of that range of hills lying between the Main Range and the Coast, a 
trachyte lava of a somewhat different character is seen dipping south-east at an angle of 12 
degrees, and resting upon the sedimentary rocks of which this range is made up. 
Lithologically the rock may be called a quartz-trachyte, and throughout it presents a 
great uniformity in its physical characters ; it is made up of a light-grey, porous matrix, 
in which quartz, sanidine, and small specks of what appear to be hornblende are 
embedded.”

(1 1 )  T h e  P i n n a c l e , S a i n t  H e l e n s .

A  nearly white rock, weathering red, very fine in grain, and without any 
porphyritic minerals.

Section.— By reflected light. Fine-grained, without any porphyritic minerals, 
with a few green and much corroded fragments and many minute specks of a reddish 
semi-translucent hydrated oxide of iron. The base is microlitic, without any pasty 
matter whatever, and is built up of orthoclase, plagioclase, and quartz, and the greenish 
mineral may be mica very much corroded. Mr. Maitland says:—

“ In the Parish of St. Helens, on the south bank of Alligator Creek, a lofty 
ridge of mountains, the Pinnacles, which form a corry, encircling one of the branches 
of this creek, a great thickness of lava occurs. The rocks are trachytes of a brownish- 
grey colour, and with which fine-grained trachyte tuffs are associated. The lava-sheets 
have their steeper faces southwards, and appear to dip in a general northerly direction. 
One o f the sources from w'hic.h some of these lavas and ashes have been ejected appears 
to be Mount Barron, a steep, triple-peaked mountain, the highest summit of which is 
about 2,000 feet above sea-level, and which is almost surrounded by the head-waters of 
St. Helen’s Creek. (Section IV .) The rock of which this mass is made up is greyish- 
white in colour, and somewhat porous, with a mean specific gravity, as determined by a 
"Walker’s Specific Gravity Balance, of 2 oG. In the matrix, small crystals of sanidine
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and minute specks of a black mineral— probably hornblende— can be recognised. 
Throughout the whole mass, the rock retains very much the same character. The 
mountain rises perpendicularly from the alluvial flat on the north bank of St. Helen’s 
Creek, and in Barron Creek the mass is seen to be intrusive through an ‘ orthoclase 
porphyry ’ upon which the sedimentary strata are seen to rest. No perceptible amount 
o f alteration was detected in any of the sections in which its intrusive character was 
observed.”

BASALT.
No. 2. G-o o d e n o u g h  I s l a n d , M o r e s b y  S t r a i t  ( N e w  G u i n e a ) .

Sir W . Macgregor’s Collection.
Section.— Vesicular, with minute augite and felspar crystals visible to the naked 

eye. Augite crystals are plentiful, with glass and magnetite inclusions. Mr. Maitland, 
who has recently visited New Guinea, suggests that the augite may have to be referred 
to enstatite ; in which case the rock would be classed among the andesites. The sanidine 
crystals show growth by accretion in a very beautiful manner. The giound-mass is so 
opaque that minute plagioclase crystals not thick enough to reach through and touch 
each surface of the section do not appear by transmitted light at all, while by reflected 
light a very large number of these minute pellucid crystals can be observed.

No. 173. P a l m  I s l a n d .

H. C. McDonald’s Collection. Sp. Gr. 2 622.
Colour, speckled greenish-brown. The specks are yellowish. The rock has a 

compact texture.*
Section.—This rock is so much decomposed that its section does not reveal very 

much. Its constituent minerals are augite and felspar. Apatite (in considerable 
quantities) and magnetite occur as accessory minerals.

The augite is much cleaved and shattered, the basal sections having very well- 
marked cleavage, parallel to 110.

The felspars must once have been of great beauty (and their even size and 
perfect twinning is still discernible). They are associated with a green mineral of 
secondary origin, probably chlorite, plentiful, not regular in outline, not pleochroic, 
differences of absorption nil, between crossed nicols appearing a speckled yellow-green ; 
the specks do not extinguish uniformly.

No. 15. N o r m a n b y  B e e f s , C o o k t o w n  ( Q u e e n s l a n d ) .

F. Bauer’s Collection. Sp. Gr. 2-808.
Colour, black, with reddish spots. Compact, slightly vitreous, fine-grained.
Section.— G-round-mass abundant, with idiomorphic hyalosiderite, or perhaps 

fayalite, and plentiful hydrous oxide of iron, pseudomorphous after olivine. The latter 
mineral exhibits all the stages of decomposition, some examples being quite fresh and 
coffin-shaped, others having a deep-red margin and clear interior, others being only 
specks, and others being without a trace of the original olivine. The olivines are the 
only crystals of any size in the rock ; they measure from 04 inch to ‘06 inch in length. 
The rough look, owing to a high index of refraction, is marked. In one or two rare 
cases the red envelope round an olivine is packed with magnetite. There are no 
inclusions. The drawing on Plate X IX . of Rosenbusch’s “  Physiography of the hock
making Minerals ”  illustrates these olivines exactly. The ground-mass is peppered

* M r. M cD onald stated that this sample was taken from a dyke passing through a “ conglom erate”  
dipping towards the sea.
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with fine black lustrous grains, which are magnetite, as was found by testing a washed 
sample of the pounded rock, and trying it with a magnetised sewing needle in a watch- 
glass full of water under the microscope. There is a great deal of interstitial glass and 
fine felspar microlites. Leueite occurs sparsely in small six and eight-sided sections. 
Often in these crystals there is a central mass of inclusions consisting of magnetite and 
microlithic felspars, leaving a glass-like hexagon or octagon perfectly free from any 
inclusions, but with the angles generally rounded. But for this feature I might havo 
passed it over, but when once seen in the slice it becomes striking. The wearing of the 
angles of leueite is noted by Teall.* No quartz or augite, and no fluxion-structure.

No. 75. B u s s e l l  B i t e r  ( Q u e e n s l a n d ) .

• B. L. Jack’s Collection. Sp. Gr. 2*804.
Colour, black. Compact. The fine crystals cause it to sparkle in the light. 

The weathered surface is earthy, and coloured dirty yellow. Absorbent to the tongue.
Section.— Ground-mass glassy, matted writh felspars, and perhaps very minute 

augite (?) grains, sharp grains of magnetite and granular serpentine, &c. The section 
is not thin enough for accuracy in these determinations. Olivine in fairly large crystals, 
undergoing alteration to serpentine, is the only porpliyritic constituent. The felspar 
microlites in the ground-mass measure about *01 inch by *001 inch. Plate 65, fig. 1, 
shows the olivines, the largest of which has a hole through it, which, of course, appears 
black between the crossed nicols. The drawing shows the confused aspect of the base, 
owing to the thickness of the section. Quartz absent.

N o. 167. S u r p r is ‘ e C r e e k , H e r b e r t o n  ( Q u e e n s l a n d ) .

B. L. Jack’s Collection. Sp. Gr. 2*64.
Colour, gray, with reddish-brown specks. Vesicular, with zeolites.
Section.— Very rich in augite grains, which are about *001 inch in diameter, 

plagioclase felspars and delicate microlitic needles permeating the felspars. No quartz, 
and very little glass. The plagioclases are usually *02 inch long, and each is banded 
three or four times. The only porphyritic crystals are much cracked. Augites invariably 
enveloped in a red mineral of secondary origin. The augites carry minute enclosures 
of glass and magnetite. Sometimes the secondary mineral has completely taken the 
place of the augite. No orthoclase. Bich in magnetite, which occurs as sharp grains. 
The rock would be better classed as anamesite than as basalt, all the constituent 
minerals being of large. size.

No. 169. “ V o l c a n ic  H i l l ,”  i n  P e t e r s o n ’ s P o c k e t , H e r b e r t o n  ( Q u e e n s l a n d ) .

B. L. Jack’ s Collection. Sp. Gr. 2*291.
Colour, black. Vesicular, with grey streak.
Section.— Very vesicular, with large, fresh, much-cracked augite, sections of 

which, parallel to clinopinakoid, have an angle of extinction of 25° 30'. Very fine
grained ground-mass of microlithic felspars, and literally swarming with magnetite. 
Magnetite and glass are the only enclosures in the augite.

* “  British Petrography,”  p. 366.



N o. 170. A t h e r t o n ’ s C r e e k , H e r b e r t o n  ( Q u e e n s l a n d ) .

R. L. Jack’s Collection.
Colour, greyish-black. Very compact.
Section.— May be described in the same language as No. 167, except that the 

minute felspar microliths are wanting, and the ground-mass is richer in augite granules.

N o. 171. A t h e r t o n ’ s C r e e k , H e r b e r t o n  ( Q u e e n s l a n d ) .

. R. L. Jack’s Collection. Sp. Gr. 2*733.
Colour, purplish-grey. Small vesicles.
Section.— The ground-mass is more glassy than in the preceding sample, No. 170, 

and the augite is microgranulitic, with a little magnetite in the ground-mass. The 
porphyritic augite is precisely similar in every respect to the last. The angle of 
extinction on the clinopinakoid subtends an angle of 24° with the edge of the crystal.

The felspar microliths are long (about *92 inch), and seldom show more than 
two stripes. They gracefully sweep past the obstructing augites, giving a fairly well- 
marked fluxion-structure. It is by far the most interesting of the basalt collection, and 
the section is peculiarly thin.

N o. 251. M i t r e  R o c k  ( N e w  G u i n e a ) .

Sir W . Macgregor’s Collection.
Colour.— A dark greenish-black rock with yellow specks.
Section.— Ground-mass plentiful, consisting of a glass with innumerable felspar 

microlites and sharp grains of magnetite. The felspars do not exceed '001 inch in 
length, and the magnetite grains, which are wonderfully equal in size, measure 0002 
inch in diameter. Fine black dusty matter makes the glass obscure, but under the 
£-inch objective the constitution is resolved as given above. The porphyritic minerals 
are plagioclase and augite, both very fresh, particularly the felspars. Sanidine in Baveno 
twins with perfect zonal structure; also in Carlsbad twins. The best example of the 
plagioclases several times twinned show angles of 26° and 24° 30' between the respective 
axes of elasticity and the traces of the twinning plane M, so that the section must be 
nearly normal to that plane. It is not certain whether this section cuts the basal 
pinakoid or the clinopinakoid, but, whichever it may be, the formula of the mixture 
cannot be less than Ah An.,* according to Rosenbusch’s table quoted in the granite 
series. Zonal structure occurs in the plagioclases.

The augite is in large crystals, averaging *06 inch, showing marked cleavage. 
The angle between cleavage and an axis of elasticity is 28° 30'. The augites are but 
little altered. In  some cases serpentinization seems to have started. The inclusions 
are glassy and gaseous. No moving bubbles.

N o. 214. L o l w o r t h  R u n , f r o m  t h e  F o o t  o f  t h e  G r a n i t e  R a n g e , H o m e s t e a d ,
C a p e  R i v e r  ( Q u e e n s l a n d ) .

W . H. Rands’ Collection.
A  black, very fine-grained, compact rock. Carries no glass or pasty matter in 

the ground-mass; might be a dolerite. The augite is microgranulitic. The felspars 
are much striated. Compared with a section in a collection sold by R. Fuess, of Berlin,

* W here Ab represents albite and A n  anorthite. Vide N ote on Rosenbusch’s Felspar Formulae at 
end of Chapter.
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from Spiddal, it would be classed as a diabase, and, accepting Allport’ s view that diabase 
is really an altered condition of dolerite, it would be placed amongst the diabases, 
following after the dolerites. (Professor Wadsworth places melaphyr, diabase, gabbro, 
and many of the diorites under this head, so it may remain here.)*

Section— Much augite in small grains, cracked ; little olivine, porphyritic augite; 
and exquisitely clear pellucid plngioclase felspars, showing several lameilae. lhe angle 
between the extinctions of the lamellae, right and left, is about 30°.

Nos. 51 , 52, 53, 60 , and 61. T h e  Bu r d e k in  R iv e r  ( Q u e e n sl a n d ) .
A. W . Clarke’ s Collection.

No. 266. M o u n t  R a z o r b a c k , U p p e r  B u r d e k i n  ( Q u e e n s l a n d ) .

A. Gibb Maitland’s Collection.

No. 267. M o u n t  L a n g , U p p e r  B u r d e k i n  ( Q u e e n s l a n d ) .

A. Gibb Maitland’s Collection.
Sp. Gr. of No. 266, 2 6 6 7 ; of No. 267, 2 ‘477.

The first four rocks are from three well-known points on the Burdekin River—  
viz., the “  Top Rocks,” the “  Lower Rocks,”  and the Crossing at Great Sandy Creek. 
They are all vesicular black basalts.

The weathered rocks are often found with a white secretion in the vesicles, 
probably zcoiites.f

Section.—The ground-mass is made up of large plagioclase laths, ‘001 inch by 
‘02 inch, mostly stepped, and polarizing in high colours for felspars, and some doubtful 
sanidine. The walls of the vesicles are lined with glass, in which occur a few very 
minute specks, faintly luminous, but otherwise there is little glass and no fluxion- 
structure. Magnetite in fine grains, plentiful. Augite in very small grains and 
plentiful. The porphyritic minerals are olivine and augite. Along the cracks and 
fissures of the former is a secretion of ferrite. The augite inclusions are glassy, with 
fixed bubbles, and magnetite.

Unfortunately, the thickest section was that from which Plate 66, Fig. 2, was 
drawn, so that the slice is too opaque, and in those crystals which do allow the light to 
pass the colours are too high. However, in the drawing the olivines come out very well.

No. 266 differs from the preceding in the development of the transparent 
hydrated oxide of iron which incysts some of the olivine, so that hyalosiderite or 
fayalite must be reckoned amongst the varieties of olivine present in the rock. Certainly 
a few sanidines exist, and a little glass occurs. The rest of the rock may be described 
in the terms of the preceding note on Nos. 51, 52, 53, 60, and 61.

In No. 267, the last of the Burdekin series of basalts, some beautiful prismatic 
felspars occur ‘05 inch by ‘002 inch, the angle of extinction with the edge of the pellucid 
crystals being 0° or 3° and 4°. Otherwise the same description applies as to No. 266.

No. 72. O k e n d e n , M a c k a y  ( Q u e e n s l a n d ) .

A. Gibb Maitland’s Collection. Sp. Gr. 2 704.
A  black, fine-grained, compact rock, with greyish-white streak.
Section.— Microgranitic, granulitic. Plentiful magnetite. Some highly-coloured 

specks between crossed nicols, pointing to augite. No glass in the ground-mass, and 
no porphyritic constituents whatever.

*M . E. Wadsworth. Preliminary Description of the Peridotytes, Diabases, and Andesytes of 
Minnesota, 1887.

t  Black ants build their nests in the vesicular cavities of this basalt.
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No. 29. N e a r  B a t h u r s t  ( N e w  S o u t h  W a l e s ) .

The late Mr. C. S. Wilkinson’ s Collection. Sp. Gr. 2 993.
A  black, fine-grained, compact rock, the faces of some of the constituents 

glistening ; weathering yellowish-grey, and spotted ; rarely with zeolites.-
Section.— The ground-mass contains fine lath-like felspars, a little glass, por- 

phyritic augite, and olivine with plentiful black grains of magnetite or titaniferous iron. 
The felspars show fluxion-structure, arranging themselves in little streams dividing 
before, and closing up after meeting an obstructing porphyritic crystal in the flow. The 
felspars are about '01 inch in length. A  greenish secondary mineral matter is often 
secreted along the augite cracks. Magnetite frequent, enclosed in the augites.

No. 30. B a t h u r s t  ( N e w  S o u t h  W a l e s ) .

The late Mr. C. S. Wilkinson’s Collection. Sp. Gr. 2951.
Black, compact, with occasional spots o f zeolites. Weathering to a yellow 

ochreous colour.
Section.—The ground-mass contains fine lath-like felspars, with very minute grains 

polarizing in high colours, probably augite, and very little glass. The porphyritic augites 
are as a rule fresh, though in some cases the secretion of greenish matter is to be observed 
along the very irregular cracks. Some water-clear plagioelase felspars occur with a very 
wide angle of extinction between broad and handsome lamellae, polarizing in a low colour. 
The highest angle of extinction observed was 63° 30', and the lowest 32°. The fluxion- 
structure is even more prettily marked than in No. 29. One of the augites shows 
distinctly cross cleavages (which, however, are not very regular) parallel to the face 
oo P . Another augite shows twinning in an interesting manner, there being three lines 
along the suture, as in the section of the Gyrnpie augite illustrated on Plate 65, Fig. 2. 
The whole section swarms with magnetite.

No. 31. M o u n t  S a s s a f r a s  (N ew S o u t h  W a l e s ) .  Intruding through the Hawkesbury
Formation.

The late Mr. C. S. Wilkinson’ s Collection. Sp. Gr. 2 816.
Greyish-black. Crystals quite visible owing to reflection. No zeolitic matter.
Section.—The ground-mass has very little glass, and is much charged with 

a dirty brownish-green opaque matter. Magnetite and plagioelase felspars. On the 
margin of one of the olivines is a stellate group of secondary secretions, which polarize 
in the aggregate, one portion certainly spherulitic, Augite and olivine occur por- 
phyritieally, the latter a pinkish-brown, and dark, polarizing in high colours, and much 
pierced and riddled by the felspars. Crossing the junctions are fine needles, probably of 
apatite. The latter also abounds throughout the ground-mass. Magnetite is plentiful, 
as is probably also titanic iron.

A  rather large augite crystal is traversed by cracks, along which there are 
secondary deposits. Their pleochroism is exceedingly remarkable, in some cases sky 
blue, yellowy and green, very distinct. The periphery of this large crystal is marked by 
a dark-brown zone, and extending radially into the contiguous ground-mass is a fine, 
delicate, semi-translucent, aggregately-polarizing fringe. Arranged in the same way 
under the ^-inch objective, this fringe is seen to be composed of fine microliths, clear, 
and rather short, very much crowded together, owing to which there is no extinction in 
any azimuth. The augite is rich in gaseous pores.
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No. 309. V ictoria : Omeo.

P. Platt’s Collection. Sp. Gr. 2*71.
Greyish-black. Compact.
Section.— A compact basalt, with lath-like felspars, doubtful olivine, and grains 

of magnetite. A  yellow isotropic glass occurs amongst the crystals. Fluxion-structure. 
A yellow envelope, precisely similar to the above, encloses an augite crystal, which has 
symptoms of spherulitic structure.

No. 310. B a l l a r a t  ( V i c t o r i a ) .

P. Platt’ s Collection. Sp. Gr. 2'54.
Grevish-black. Compact basalt from core of diamond drill.
Section.— The texture is nearly the same as the above (No. 309), but the slice 

is too thick for much keen observation. The yellow isotropic mineral is rare.

DOLERITES.

No. 47. Gough (N ew South W a l e s ) .
The late Mr. C. S. Wilkinson’s Collection. Sp. Gr. 2964.

Black. This is a compact basalt, speckled with white crystals.
Section.—The rock is granular, idiomorphic and holocrystalline. The plagioclase 

felspars are often '03 inch by '002 inch, and the majority are a pale-lavender, with very 
small angles of extinction between the sets of lamellae, which latter are repeated many 
times in all of the crystals. Other plagioclases have high angles of extinction, and 
polarize in higher colours— i.e., in light yellow and orange. The latter often exhibit 
undulose polarization.

Olivine somewhat large and fresh. Augite granular, with granulitic structure 
as defined in Professor Hutton’s Paper before alluded to. Magnetite sparse. Very 
little apatite, and no interstitial glass.

No. 35. W ollongong (New South W ales).

The late Mr. C. S. Wilkinson’s Collection. Sp. Gr. 2'778.
Colour, brownish black.
Section.— Semi-crystalline, the lath-sliaped felspars being separated from each 

other by felsitic matter. Magnetite and perhaps titaniferous iron most abundant. 
Augitic matter in very small granules, and not abundant. There is no interstitial glass.

Nos. 18 a n d  19. S e l l h e i m  S i l v e r  M i n e s  ( Q u e e n s l a n d ) .
(No. 18 is from the surface, and No. 19 from 30 feet depth.)

R. L. Jack’s Collection. Sp. Gr. of No. 18, 2854.
Colour, dark-grey, speckled with what looks like hornblende.
Section.— Both show similar contained minerals, with the exception of hydrated 

iron oxides, which are abundant in No. 18. The minerals are so altered that even on the 
thinnest feather-edge there is nothing very clear or worthy of description. The rock is 
mainly composed of lath-shaped felspars, some being tabular and frame-shaped. Needles 
of apatite are plentiful, in fact I  have never seen a rock-section so crowded with this 
mineral. In a single group of quartz crystals, there is a continuous band ’22 inch long, 
containing apatites, cut parallel and at right-angles to o P . They are of various sizes, 
ranging from the finest hair up to prisms '001 inch in diameter, and from '02 inch to 
•03 inch in length.
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Magnetite completes the list of constituent minerals that can be identified. 
The felspars are filled with a granular deposit, some grains of which polarize in high 
colours, and may be epidote. Some rounded grains also are to be observed in the 
felspars, which polarize in high colours and might be put down either as olivine or 
augite, more probably the latter.

No. 71. T h e  L e a p , M a c k a y  ( Q u e e n s l a n d ) .

A. Gibb Maitland’s Collection.
Section.— This is another rock whose mineral contents are wholly changed and 

altered. The ground-mass has been micro-granulitic and holocrystalline, with idio- 
morphic crystals of lath-shaped felspars. There are a few fairly large porphyritic 
orthoclase crystals, some of which are ‘06 inch long, twinned on the Carlsbad type, and 
a few triclinic felspars. The plagioclase felspars show marked fluxion-structure in the 
rock.

Quartz very sparse, in grains with rounded edges, carrying inclusions, some of 
which have fixed bubbles, and others are glassy. No moving bubbles.

A  little pyrites and magnetite make up the rest of the rock.

No. 21. M o u n t  K i n c i i a n t , M a c k a y  ( Q u e e n s l a n d ) .

A. Gribb Maitland’s Collection. Sp. Gr. 2 ’816.
Colour, grey, speckled with white felspars.
Section.— One turns with relief from examining the ill-defined wrecks of 

crystals in the last three rocks to this', with its fresh, clean-cut, many-striped felspars. 
Epidote is in fan-shaped groups. Magnetite, much of it sharp; and apatite in fine 
needles.

The texture is not holocrystalline, there being a pasty mass of felsitic matter 
separating what would otherwise be contiguous crystals. Felspars striated many times, 
often over five, and once over forty times. The angle between the axes of extinction 
for each set o f lamell® in the largest felspar is 27° 20', and it measures *161 inch by 
*01 inch. Many of the tabular felspars are built up zonally.

The epidote is sometimes in rods, decidedly pleochroic; at other times it is in 
fan-shaped groups, merely showing differences of absorption on rotating the stage 
over the polarizer.

The magnetite is sometimes in sharp, clean octahedra, and sometimes rounded.
The apatite, which is sparse, is in fine needles.

DIORITES.
No. 246. SWEDENBORG REEF, CHARTERS TOWERS (QUEENSLAND).

The Hon. H. Mosman’ s Collection. Sp. Gr. 2 866.
Colour, greenish-black. Speckled. Perfectly clear, fresh. Microgranular,

holocrystalline.
Section.— The felspars, although minute, are very perfect, often twinned several 

times. Angles of extinction between parallel lamellae vary from 11° to 60°. The 
perfect rulings of these felspars are very beautiful when viewed between crossed 
nicols. Hornblende in about equal proportion to the felspars, showing marked 
absorption and perfect intersecting cleavages when cut parallel to basal pinakoid, often 
punctured by apatite prisms. Magnetite and possible ilmenite common. One or two 
specks of titanite, being bright yellow with a high index of refraction. Perfectly 
colourless transparent microliths commonly occur in the felspars. Yery little accessory 
quartz.
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No. 13. D a y  D a w n  P.C., C h a r t e r s  T o w e r s  ( Q u e e n s l a n d ) .

A. W . Clarke’s Collection. Sp. Gr. 2 949.
This sample of rock comes from the No. 10 level, and is almost black in colour, 

very fine in grain.
Section.— Hornblende is the prevailing mineral. With ordinary light, it is in very 

slender long needles which are felted together. The felspars are plagioclase, and not 
clear as in the last example of diorite. No quartz, and but little magnetite.

No. 17. Q u a r r y  R e s e r v e , M o u n t  A l m a , C h a r t e r s  T o w e r s  ( Q u e e n s l a n d ) .

A. W . Clarke’s Collection. Sp. Gr. 3 057.
Colour as in No. 13.
This is a very similar diorite to No. 13, being of interest only because the 

diorite No. 13 is from a depth of about seven hundred feet, while this is a surface rock 
distant about one mile from the mine.

P O R P H Y R I T E S .

Nos. 129 t o  151. C r o y d o n  ( Q u e e n s l a n d ) .

Sp. G r .: Mean, 2542 ; Extremes, 2 396 and 2'640.
In the following description a good deal of ground is covered ; the notes being 

culled from some twenty-three rock samples collected by Mr. Jack. At one end of the 
series, the rock is jet-black, very compact, with conchoidal fracture, and studded with 
quartz whose surface of fracture is coincident with that of its matrix. A t the other end 
of the series, the rock is milk-white with identically similar quartz. The rock occasionally 
shows blebs of graphite, and about the middle of the series the hand specimens appear 
banded with different coloured varieties of the same rock. The larger quartz grains 
cause waves in the banding, just as in sections of the rhyolites.

The following notes on the microscopic sections do not throw much light on 
these rocks, and the whole matter is in the hands of the Geological Survey Department, 
but they form an item of information which may not be devoid of interest:—

Ground-mass under the 2-inch objective shows no interstitial glass, and polarizes in 
a hazy way, but every illuminated speck suffers extinction in the course of revolution of 
the stage. Perfectly opaque, amorphous patches of a white substance (not unlike -kaolin) 
are distributed over the slice. By reflected light these patches are seen to aggregate 
together. Part o f the ground-mass is coarstr in its crystalline structure than are other 
portions, and the quartzes are all more or less penetrated by it in the shape of bays, 
inlets, and islands. The isolated ground-mass in the quartzes is due probably to the 
transverse sectioning of a penetrant tongue. There are the wrecks of orthoclase 
crystals. The ground-mass has so penetrated and become part and parcel of the original 
crystals that it is difficult to speak with certainty as to whether they were sanidine.

In the quartzes are numerous glass-inclusions with fixed, and some few moving 
bubbles. There is a patch of faintly green granular particles mixed with the ground- 
mass. The green grains are very faintly dichroic (faint green to pale faint yellowish- 
green). The quartzes are mostly rounded rn their edges and angles.

In other sections the pale-green granular flecks are seen aggregated together 
in what appears like the wreck of a crystal. These flecks are faintly dichroic, and in 
one aggregate there is possibly apatite, but it is uncertain. The very small green 
grains are sometimes numerous, and, under the i-inch objective, allotriomorphic. They 
are not dichroic.

Some patches o f undoubted hornblende occur, which, though not very fibrous, 
are too much changed to allow me to speak certainly on this point. Black, opaque
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masses appear in juxtaposition with the hornblende. They are also amorphous, and 
may be graphite. Occasionally brown hornblende occurs, which, as usual, is very 
strongly dichroic. Epidote occurs amongst the altered hornblende. It is white, and 
polarizes of course brilliantly. Some few yellow varieties occu r; and in one of the 
white epidote masses, a few microliths, that favour the monoclinic felspar variety, occur, 
shaped thus:—

In the reddish varieties o f the porphyry, ferrite is plentiful.
Mr. Jack, in a letter to me, dated Croydon, 4th December, 1889, states that this 

rock “ forms the hills lying side by side writh the syenite forming the flats, and in which 
the reefs of Croydon proper lie. The junction runs N .W . to S.E., just a few chains 
off the Queen line of reef for two or three miles, and so straight as to suggest a 
fault.”

“ I have never seen the syenite intruding through the quartz porphyry, or vice 
versa. Then again the quartz porphyry shows fluxion-structure in a manner 
suggesting a true igneous rock. Further, the quartz porphyry at times wreathers so as 
to show apparently purely siliceous, rounded enclosures, suggestive of an altered 
conglomerate. The quartz porphyry (as well as the syenite) is full of little nests o f 
graphite, also suggestive, I think, of metamorphism.”

Nos. 79 a n d  80. G r e a t  N o r t h e r n  T i n  M i n e , H e r b e r t o n  ( Q u e e n s l a n d ) .

No. 79 is from three hundred feet below the surlace. It is a grey el van, with 
glassy spots of quartz, and occurs as a dyke in granite.

Section.— Elvan with felsitic base. This is really a quartz-porphyry: a 
microcrystalline granite base, with porphyritic quartz. The felsitic matter, under the 
highest powers, carries light-green specks, quartz, and felspar, but there is no absolute 
certainty about these minerals except that the green specks show faint absorption 
when the stage is rotated over the polarizing nicol without the analyser. The ground- 
mass is dusty, and carries rare pyrites. The quartzes show corrosion and rounded 
contours, with the usual bays, inlets, and islands filled up with the ground-mass. 
These quartzes are from 0 2 mch to 0’4 inch, and one is 0*8 inch in diameter. The 
specific gravity of the rock is 2'603.

No. 80 is from the same dyke cropping out at the surface, and is precisely the 
same as No. 79, but for the reddish colour due to weathering. The specific gravity of 
the rock is 2 559.

Section.— Felsitic matter much more opaque and dusty, and quite impossible to 
resolve. Porphyritic quartz, whose edges and angles are much less rounded and corroded 
than is the case with No. 79. They measure from 0 3 inch to 0'5 inch. The felspars 
are represented by one much altered twinned plagioclase, whose angle of extinction, 
between the two sets o f lamellae, is only 1° or 2°. It is '100 inch long, is often twinned,
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and the whole space occupied by the late crystal is now filled by little specks of a 
highly-coloured mineral (between crossed nicols) in addition to dusty kaolin. The 
specks may be mica or epidote.

No. 95. A t h e r t o n ’ s C r e e k , M a c k a y  ( Q u e e n s l a n d ) .

A. Gibb Maitland’s Collection. Sp. Gr. 2'66.
Colour grey, with small black specks and small flesh-coloured felspars.
Section.— Felspathic spherulitcs, contiguous, without interstitial paste, but some

times with intervening microgranulitic quartz. Dusty porphyritic felspars, packed with 
specks showing high colours between crossed nicols. These specks are distributed in a 
base whose definition is hazy and suffers partial extinction on rotation of the stage, 
while some of the specks remain illuminated in all azimuths. The felspars measure 
from '01 inch to '02 inch, and some show faint twinning bands. Occasional porphyritic 
quartz, very much corroded. Some ill-defined chlorite and very sparse apatite.

No. 5. G y h p ie  (Q u e e n s l a n d ) .

K. L. Jack’s Collection, “  Greenstone.”  Sp. Gr. 2'49.
Colour green, with white streak, and speckled with slightly deeper green spots.
Section.— It is not easy to describe this rock. It is highly metamorphosed, 

no component mineral being now in its pristine state, with the exception of a few small 
augities, whose sections are parallel with the basal pinakoid, and show cleavage parallel 
to prism-faces (parallel to 110). They are the only shining lights o f the section, except 
doubtful epidote grains. There is a pasty ground-mass filled with felspar microliths. 
The porphyritic felspars are impossible to nam e: they merely present confused 
kaolinized patches with opaque specks, which, by reflected light, are found to be milk- 
white.

The hornblende or augite cavities, on the other hand, show light, bright-green, 
very translucent patches, polarizing in very low colours, almost requiring the quartz 
plate to discern, in many cases associated with a little apatite. This light-green mineral 
of secondary origin might be chlorite, or, as Mr. Jack suggested, viridite. In one or 
two cases there is a lattice structure, polarizing in vague' blue slate colours, but it is 
ill-defined.

A t first sight the section looks uncommonly like a porphyry. The lattice 
structure may possibly be serpentinous, and derived from the pre-existent augite.

N e w  S o u th  "W a l e s . Marked “ Intrusive Dyke-stone from the Peak.”  Plate 60.

The late Mr. C. S. Wilkinson’s Collection.
Colour, dirty brownish-red, coloured with green spots.
Section.— The chief interest of this rock lies in the abnormal development of 

epidote, which, in fan-shaped groups and green laths, fills the space probably at first 
occupied by augite. The colours between crossed nicols are very high. The index of 
refraction is high, and the pleochroism is fairly marked, so that there is little doubt 
about the presence of epidote ; but there is an uncertainty with regard to the percentage 
of these epidotes, for in no single instance has the change been incomplete. The shape 
and angle of the prisms suggest augite. Originally the crystals were perfect in shape, 
since the outlines are even now clear and sharp. The prism-angles I  made out to be 
about 88°. There is abundant apatite, and there are also transparent red grains, 
while ferritic matter is developed with and alongside of the epidote. The rest of the 
section calls for little description, the ground-mass being microfelsitic. The porphyritic
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felspars are large, measuring from '05 to *1 inch long. The angle between the axes of 
extinction for the two sets of twinned lamellae in the largest felspar shown in Plate 60 
is 14°.

No. 177. M ount B isch off  (T a sm a n ia ) .
R. L. Jack’s Collection! Sp. Gr. 2 783.

Colour, a dirty-white rock, with a few dark specks.
Section.— Ground-mass microgranulitic. Quartz and felspars with prophyritic 

quartzes, not very much corroded. Eelspar forms filled up with felsitic matter and a 
radially-arranged mineral, highly coloured between crossed nicols. The quartzes carry 
inclusions with moving bubbles, often dihexahedral. Dirty greenish-black, semi- 
translucent grains are pretty evenly distributed over the section. They polarize feebly 
under the £-inch objective.

Note.—The following is an extract from the “ Physiography of the Rock-making Minerals” (p. 292), 
explanatory of Rosenbusch’s Formulae for Plagioclase Felspars, referred to in the foregoing notes (pp. 703 
and 721).

“ The chemical composition of the theoretical albite is Na20, A120 3, 6 S i02=N a2, A l2, Si6, 
Oie= A b  ; that of anorthite, 2 CaO, 2 A120 3, 4 S i02=C a2Al2, A l2, Si4, 0 16=An. AH other lime- 
soda felspars, then, are isomorphous mixtures of albite and anorthite= Abn, Anm. Of the many possible 
mixtures, certain ones occur more frequently, and have received particular names. If these be enlarged by 
the addition of those compounds closely connected with them, then, following Tschermak, the lime-soda 
felspars or plagioclases may be brought into the following table :—

Albite series embraces the compounds Abi, An0—A bf , An!.
Oligoclase series „  Ab„, A dj—A bs, An,.
Andesine series 
Labradorite series 
Bytownite series 
Anorthite series

A b3, An2—:Abt, A n3. 
A b,, A n !—Abi, Ans. 
Abi, A n3—Abi, An9. 
A bi, A ns—A b0, A n i.”

SU M M A R Y .
The foregoing notes throw no new light on the science of petrography. Indeed, 

one is struck with the microscopical similarity of the crystalline rocks of Australia, 
America, and Europe.

In many of the granites almost the same language can be used in describing the 
structure and constituting minerals of the innumerable varieties of the group as is 
employed by authorities like Rosenbusch, Rutley, Teall, Zirkel, and others.

This is no deterrent, however, to the student, because the very sameness of our 
crystalline rocks with those of other parts of the world proves the uniformity o f those 
chemical and physical forces which operated so powerfully in their formation and 
subsequent mutations.

In all branches of science the recording of facts is the preliminary work. The 
arrangement and classification of these facts generally falls to the lot of a distinctly 
different type of worker. I  have endeavoured to contribute something to the pre
liminary work.

The rocks described are divided into six groups, viz.:— Granites, Rhyolites, 
Basalts, Dolerites, Diorites, and Porphyrites.

GRANITES.
The quartzes of this group do not radically differ from those of the ordinary typical 

granites. Allusion may be made to the long, brilliant, colourless needles, particularly 
noticeable in the Croydon granite. They are not plentiful, possibly they are rutile, but 
might be apatite, though from their solitary habit I  think the first more likely, as 
suggested by Teall in describing the Scotch granites. Many quartzes in this group 
carry such inclosures.

The hornblendes, both green and brown, are sometimes fringed with epidote. 
Occasionally a bluish-green envelope surrounds a deeper green or brown variety. I t  is
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to be Doted that epidote generally secretes itself on the felspar frontier rather than the 
quartz ; that is to say, a hornblende bounded by quartz and felspar prefers to secrete 
the secondary mineral on the felspar boundary.

The micas, black and white, do not commonly exhibit that piercing with apatite 
which is frequent in the micas of typical German granites.

The felspars are, as a rule, exquisitely banded, and sometimes perfectly limpid. 
The fibrous structure in some of the felspars is to be noted, but not confounded with 
twinning.

Some of the orthoclases are very highly kaolinized, as is usual. Microcline 
intergrows with orthoclase, particularly in the Etheridge samples.

Undulose extinction is most marked in the Charters Towers granites ; and with 
regard to this matter I may quote Teall’s “  British Petrography ” (page 33) :— “ Zonal 
structure unquestionably indicates changes in the environment of the crystal during 
the period of growth. The separation of crystals in a magma must necessarily produce 
a change in the composition of the part which remains liquid; and this cause alone may 
explain such cases as those observed by Hopfner and Becke. Changes from green to 
brown and vice versa, observed in certain hornblendes can probably be explained on the 
assumption that the growing crystals were alternately subjected to oxidising and 
reducing agencies. Until we are more fully informed as to the chemical and physical 
changes which occur during the period of crystal-building in igneous magmas, and the 
effects of such changes on the growing crystals, we cannot, however, hope to render 
a complete account of the various structures observed in the crystalline constituents of 
igneous rocks.”

The accessory minerals are not so minutely described as is usual in this branch 
of science. I  have not recognised any of the cubes, supposed to be salt cubes, in the 
quartz inclusions, neither have I  noted any microscopic zircons, which are generally 
found in some samples of granite ; but, as the prepared sections are to be handed over 
to the Geological Survey Department, it will be possible in the future for others to 
search more diligently, and with better instruments than are at mv disposal.

Apatite, as an accessory mineral, nearly always is found in the vicinity of 
magnetite. Particularly is this so in the Charters Towers samples of granite.

The tourmaline granite of Cooktown is interesting from the fact that the Cornish 
tourmaline granite may be described in nearly the same language, and both are tin
bearing districts.

Teall says :— “ The amount of tourmaline increases towards the margins of the 
granitic masses. The increase in the amount of tourmaline is accompanied by the 
disappearance of mica, and finally of felspar, the ultimate result being a rock composed 
of tourmaline and quartz (schorl rock).”  But whether this holds in the Cooktown 
district is unknown to the Author.

The garnetiferous granite of the Cape River Gold Pield bears out Zirkel’ s 
observation that the American garnet-bearing granites do not carry the mineral in 
microscopic ‘size, all the garnets being macroscopic.*

RHYOLITES.
These rocks exhibit fluxion-structure. Zirkel describes them as follows f :— “  In 

the glassy and half-glassy rocks, it is a widely-spread phenomenon for the colourless 
green and black, needle-formed, microscopical elements to be grouped together into 
strings, bands, and flocks. There are bodies among them which have the appearance of

* “  Microscopical Petrography.” 
f  Loc. cit., p. 4.
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undulated and bent streams, damming up before a larger crystal, and flowing around it 
to unite on the other side (giving the crystal something the appearance of an eye)> 
often also really scattered and dissipated by one of them. These appearances 
evidently indicate that the fluctuations happened iu the stiffening glass magma, after 
the microlites or little needle-formed crystals had been solidified. Analogous pheno
mena of motion, fluctuation or fluidal structure, invisible to the naked eye in the hand 
specimens, are very often observed in the thin sections of partly vor almost wholly 
crystalline massive rocks, such as basalts, trachytes, phonolites, melaphyres, and green
stones. The smallest ledge-formed sections of orthoclastic or plagioclastic felspars, 
prisms of hornblende or augite, microlites of a variety of kinds ; in short, all the 
microscopical bodies possessing a longitudinal axis, are locally grouped parallel to one 
another, and form undulating streams which diverge in the form of fans or ice-flowers. 
Where larger crystals lie in the paths of these crowded bands, the little needle-formed 
crystals encircle them on all sides with a tangential arrangement, are turned aside into 
different paths, or come to an abrupt end before them, as if by a shock, the microlites 
being thrown asunder in all directions. Observations of these phenomena of fluidal 
microstructure are best made between crossed nicols, for the single crystals are then 
coloured, and exhibit their characteristic direction much better than in ordinary light. 
A  low magnifying power best enables one to overlook at once a larger portion of the 
then section, and thereby to follow the lines o f fluctuation. The shape of the little 
crystals is not without importance in the distinct observation of the form of the fluctua
tions. I f  they are needle-like or ledge-formed, even feeble movements of the mass will 
be unmistakably expressed ; if, on the contrary, they are of a roundish, granular form, 
it often happens that strong fluctuations which have taken place fail to leave a trace of 
their action. In some rocks, especially the rhyolites, this wavy structure is produced 
by small dark grains grouped into lines and bands. These lines of grains undulate in a 
most remarkable manner, so that the figures of their curvature resemble marbled paper. 
There are also curled aud twisted stripes of felsitic material, differing in colour and 
behaviour, which render the waving motion evident.

“  Three important points present themselves upon which light is thrown by this 
remarkable microstructure, connected with the fluctuations of the solidifying mass. It 
proves that the rock was at one time a magma, in a plastic state, and that, after larger 
crystals had been secreted, a shifting and displacement of the small microlites happened. 
Soon afterward the mass seems to have been so suddenly solidified that the streams 
became fixed, and their fluctuation preserved for our observation. And, from these 
facts, the conclusion follows that the large and small crystals were not formed exactly 
where we perceive them, but that they have been thrown into their present place by the 
purely mechanical action of the surrounding plastic mass. It is worth mentioning that 
those rocks whose microfluidal structure is particularly distinct, are generally propor
tionately rich in broken crystals, shivered into detatched, sharply angular fragments. 
And, lastly, this structure proves that the smallest crystals of the rock have not altered 
their mutual grouping and form, which date back to their solidification; and that, 
although secondary decompositions may have occurred in the lapse of time, these 
metamorphic influences have by no means been sufficient to obliterate the original 
characteristic structure.”  1

The word “ rhyolite”  is compounded from pva£ (a lava stream), and Ai'0os (a stone), 
and was first introduced by Richthofen in I860.

I was somewhat exercised as to the inclusion of the quartz-trachytes of Mackay 
in the group, but llutley says # :— “  Some petrologists include obsidian, pitchstone, *

* “  The Study of Rocks,” p. 177.
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perlite, putnice, and certain quartziferous trachytic lavas, under the terms rhyolite and 
liparite. The student should therefore bear in mind the fact that the separation of 
the vitreous from the crystalline rocks refers merely to physical differences which the 
members of these two sub-classes respectively present, and does not imply any special 
difference in their chemical composition. These physical differences depend upon the 
conditions under which solidification was effected, whether gradual or rapid. In the 
former case the molten mass would develop crystals, in the latter it would remain 
amorphous; it would, in fact, result in a more or less perfect glass. In these natural 
glasses it is, however, common to find crystallites and crystals, the former usually 
developed very completely, the latter less perfectly formed as a rule, since they generally 
present rounded boundaries, or their angles, if any exist, also appear rounded.”

From Rutley’s remarks, as above quoted, and from the fact that the whole 
subject of the classification of rocks is so beset with pitfalls, it appeared safer to 
provisionally place the Mackay quartz-trachytes under the rhyolite group.* Subse
quently they may be re-classed, when the rock collections are more representative. 
I  have no wish to evade the classificatory difficulty, but after quoting Professor Hutton’ s 
remarks on the difficulty of classifying rocks, I shall leave the reader to judge of the 
wisdom of waiting for further developments. He says f  :— “  The confusion, indeed, has 
become so great that some petrologists discard names as much as possible, and in their 
place give a list of the minerals composing the rock. This plan has the merit of not 
adding to our confusion, but it will not help us out of it. And when we read of 
‘ plagioclase-augite-olivine-mica rock,’ or of ‘ felspar-pyroxene-magnetite-garnet rock,’ 
our patience is well-nigh exhausted.

“  Natural science progresses by the comparison of objects, and when objects are 
numerous they must be named, if for no other purpose, still for indexing; so that an 
observer may readily find descriptions of similar objects for comparison, and ascertain 
what others have said about an object similar to the one he may be studying. As books 
get more and more numerous a uniform nomenclature becomes of more and more 
importance from the single point of view of indexing, and until some uniformity in 
rock nomenclature has been attained we cannot expect' any very great advance in 

-petrology.”
The rhyolites are poorly represented in this Collection, but are generally typical. 

Particular attention is drawn to the Nell Isle sample, No. 108, which is so beautifully 
characteristic that the artist has drawn it in three different lights. For those readers 
to whom the subject is new they afford excellent illustrations of fluxion-structure and 
rock-texture.

The Mackay sample, No. 58, shown on Plate No. 62, fig. 2, is also a good type of 
the group.

The Mackay quartz-trachites are fairly interesting, but as type rocks they are 
not above the average. W hat makes them of special interest is that they illustrate 
Departmental work, having been prepared in London by a professional, and are about 
as thin as rock-sections can possibly be, which is the desideratum in petrography.

The Cloncurry obsidian calls for special notice, owing to its anisotropic pro
perties. It faintly polarizes between crossed nicols, and it is remarkable that the 
section is free from microlites, crystal growths, and gas-pores. Zirkel says such vol
canic glasses are extremely rare. Finally, the single example of tachylyte merits a *

* Mr. Maitland informs me that the Mackay trachites exhibit, in the field, almost all degrees of 
texture, from coarse trachites at one end of the series to nearly trachite glass at the other.

t  “ The Eruptive Rocks of New Zealand.” A Paper read before the Royal Society of New South 
Wales, 7th August, 1889, and published in their journal, vol. xxiii., p. 102.
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passing notice. Had circumstances been more kindly, the yellow glass would have 
teemed with crystals and crystallites. After reading Professor Judd’s last Paper ou 
“  The Rejuvenescence of Crystals,”  one cannot help musing on the barrenness of a 
soil so capable of sustaining crystal life.

BASALTS.
But little description is necessary of this group of rocks, for the name is old and 

the rocks are familiar under that name to most. There are three varieties of basalts: 
basalts proper, anamesites, and dolerites ; names denoting difference of structure or 
texture rather than mineralogical variation.

I. Basalt proper is compact, amorphous, often semi-vitreous, breaking with a 
perfectly conchoidal fracture.

II. Anamesite (from ava-fieo-os, intermediate) is uniformly crystalline, but close- 
grained, the crystals being very small.

III . Dolerite is coarsely crystalline, the word signifying deceitful, a name 
suggested by the difficulty of distinguishing it from certain Plutonic rocks.

Zirkel classifies the basalts mineralogically into—
1. Felspar-basalts.
2. Nepheline-basalts.
3. Leucite-basalts.

Mohl divides the members of the basalt group into—
1. Magma-basalts, with a colourless or brown-glass matrix.
2. Plagioclase-basalts, containing notably plagioclase and occasionally nephelene

in addition to the essential augite, magnetite, &c. Leucite seldom.
3. Nepheline-basalts, containing notably nepheline, and sometimes leucite, in

addition to augite, magnetite, &c, Plagioclase rare or absent.
4. Leucite-basalts.
5. Hauyne and nosean-basalts.
6. Mica-basalts.

Rutlev says:—
“ In microscopic sections o f basalts which have undergone partial decomposition, 

the olivine aud augite crystals are often merely represented by pseudomorphs of green 
matter, which is serpentine or some other hydrous silicate. The augite in basalts is 
generally rich in glass enclosures. Steam pores and fluid lacunje are also of common 
occurrence in them. The olivine sometimes appears in tolerably well-defined crystals ; 
but it is more usually in roundish grains, or in granular aggregates. The latter are 
sometimes of considerable size, and occasionally show, in external configuration, that 
they are large, rudely-developed crystals. The plagioclase basalts are of more frequent 
occurrence than any of the other rocks belonging to the basalt group.” *

The most interesting of the basalts, described in the foregoing pages, is the 
leucite-basalt from the Normanby Reefs of the Cooktown District. This is the first 
occurrence of leucite noted in Queensland. The Mineral Census of Australasia + 
(including only the Colonies of New South Wales, South Australia, Queensland, and 
New Zealand) records only three places where it has been recognised. They are—

1. Leucite-basalt, Castle Point, New Zealand.
2. Byrock, County Cowper, N.S.W. (T. W . E. David and W . Anderson.)
3. El Capitan, County Cambelego, N.S.W ., in a basaltic lava sheet.

* F. Rutley. The Study of Rocks, page 254.
+ Report of Committee, No. 7 j Mineral Census of Australasia. Proc. Austr. Assoc. Adv. Sci., II., 

1890, pp. 213-273.
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In connection with the subject of leucite rocks, Zirkel says :—
“  More than twenty years ago, Alexander yon Humboldt published his 

conclusion that leucite was a mineral only found in Europe; and it is rather curious 
that this casual remark has not been disproved until very recently. This mineral, up 
to the year 18G8, was only known as a constituent of several lavas of Italy, of the 
Laacher See, and of the Kaiserstuhl, in Baden. Since that year, it has been 
discovered to be a microscopical ingredient of many basalts of Saxony, Bohemia, the 
Thiiringer Wald, and the Ebon Mountains, occurring in unexpected frequency. But 
all these localities were European; so the remark still held good ; and the other 
extra-European basic rocks, examined in large quantity, were never found to contain 
leucite.

“ In 1874, Vogelsang discovered an Asiatic leucite. It occurred in a basaltic 
rock from the Gunung Bantal Soesoem, upon the small island of Bawean, north of 
Java.

“  And now the microscopical study of the rocks of the Eortieth Parallel estab
lishes the existence in America of the most classicl eucite rocks. Moreover, these 
rocks are richer in the mineral than any occurrence in the Old World, besides which 
their general composition is very peculiar. Leucite was always considered, as is well 
known, one of the most perfect members of the regular system, until, in 1872, G. vom 
Rath stated that it belonged to the tetragonal or quadratic system, the apparent 
icositelrahedron being a combination of ( P 4 P 2). The colourless crystals, which 
geuerally show in the section a more or less regular or rounded octagon, have the 
peculiarity of containing a great quantity of strange little crystals and grains grouped 
into a small central heap or (which is more often the case) concentric zones, of which 
the sections are also octagonal or roundish. These corpuscula, which are supposed to be 
intruded into the leucite, are, instead, situated on the surface of the leucite forms or 
globular figures.” *

Teall states that leucite has not yet been found in Britain.f
The “  Mitre Rock ”  sample from New Guinea is to be noted on account of the 

abnormally large size of the augites, many sections of which happen to be cut parallel 
to the plane of symmetry (0L0) or » P » .  The other Queensland basalts of this 
collection call for no special remark, although some, like the Herberton basalts, are 
highly typical rocks. But the three samples from New South Wales (two from 
Bathurst, and the other from Mount Sassafrass) are, par excellence, the basalts of the 
whole collection. Some of Zirkel’s excellent drawings in “  Microscopical Petrography,”  
quoted above, might almost be used to illustrate their textures.

The dolerites of the Sellheim River are so rich iu apatite that one cannot fail to 
be struck with the sections, with their brilliaut little water-clear hexagons appearing as 
black as ink, of course between crossed nicols.

Lastly, the Mount Kinchant (Mackay) sample is of interest, as it is pretty fresh, 
and its felspars very much banded and pellucid.

DIORITES AND PORPHYRITES.
Diorite proper is a crystalline-granular mixture of plagioclase felspars and 

horneblende, while porphyrite is characterised by a granular base of plagioclase felspars, 
and either hornblende or augite, in which base are developed larger crystals of the same 
minerals. There is, therefore, a mineralogical connection between the two groups, 
though structurally they are different. Professor Hutton uses the word “  porphyritic”  for

* “ Microscopical Petrography,” p. 259. 
f  “ British Petrography.” Note on Fig. 2, Plate xli.
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describing a rock texture. Lyell uses the word in describing that granite in which large 
crystals of felspar, usually orthoclase, are sometimes scattered through an ordinary 
base of granite.

I have measured crystals in the porphyritic granite of Dartmoor two inches in 
length, and Lyell mentions crystals measuring three inches in length in the porphyri'.ic 
granite of the Land’s End.*

The rocks are so variously named by different writers that it is not easy to be 
precise in definition. For instance, Judd, after examining some of my sections, states 1n 
a letter to me that “  the rocks named ‘ Queensland granite ’ f  belong to the class o f 
quartz-diorites (tonalites) which appear to be very abundant in Queensland. They were 
recognised as such by the late Mr. it. Daintree.”

The diorites are very poorly represented in the Collection. They call for no 
summarising.

In the rocks grouped under the head of porphyrites it is otherwise. The 
Croydon series is of interest, as are also the two, IS os. 79 and 80, from the Great 
Northern Tin Mine, Herberton. The sections from this porphyrite dyke show how 
much more the quartzes have suffered from erosion at the 300-feet level than is the 
case with the samples from the surface. No. 32, from the Peak, New South Wales, is 
remarkable for the size of the felspars. The artist had to draw this really striking 
section on a very much larger surface in order to illustrate the two sets of felspar twins 
(Vide Plate 60).

I should have liked to have learned something from the Gvmpie ‘ ‘ greenstone”  
sections ; but neither Mr. Rands nor myself came to any definite conclusions. In Mr. 
Jack’s “  Mineral Wealth of Queensland,” published in 1888, he says :— “  The greenstone 
of Gympie has long formed a subject of controversy . . . .  even in microscopic 
sections, these rocks are much altered and ‘ masked ’ by viridite.”

IN D E X  TO PLATES.
Plate 60.—Intrusive Dyke-stone from the Peak, New South Wales. C. S. Wilkinson’s

Collection. With polarizer only, magnified 50 diameters.
Plate 6L, Fig. 1.—Rhyolite.—Nell Island, New Guinea Sir W. Macgregor’s Collection. With

polarizer onlv, magnified 42 diameters.
Nell Island, New Guinea. Sir W . Macgregor’s Collection. With 
parallel nicols, magnified 42 diameters.
Nell Island, New Guinea. Sir W . Macgregor’s Collection. With 
crossed nicols, magnified 42 diameters.
Hamilton, Mackay, Queensland. A. G. Maitland’s Collection. 
With crossed nicols, magnified 27‘5 diameters," showing fluxion- 
structure.

Plate 63, Fig. 1 . —Tachyfite.—Queensland. It L. Jack’s Collection. With polarizer only,
magnified 27'5 diameters.

„  Fig. 2.— Quartz, with tourmaline crystals.—With polarizer only, magnified 42
diameters. Cooktown. A. J. Madden, Esq., collector.

Plate 64, Fig. 1.—An interesting unnamed rock, from Cape Upstart, collected by It. L. Jack,
partially prepared by him and finished by the Author. Mr. Jack 
has no more of the rock left, the whole chip having been ground 
away. Between crossed nicols, magnified 27'5 diameters.

„  Fig. 2.— 

Plate 62, Fig. 1 — 

„  Fig. 2.—

* Sir Charles Lyell. Elements of Geology, 2nd Edition, p. 556. 
f  The granites referred to are from Cooktown, John Bull, Ravenswood, and at about 700 feet down 

the Queen Block Extended shaft, Charters Towers.
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Plate 64, Fig. 2.—Pitchstone.—Sheffield, Tasmania. It. L. Jack’s Collection. With polarizer
only, magnified 42 diameters.

Plate 65, Fig. 1.—Basalt.—Russell River', Queensland. R. L. Jack’s Collection. With
crossed nicols, magnified 50 diameters.

,, Fig. 2.—Augite crystal showing twinning. Gympie, Queensland. W . H Rands’
Collection. With crossed nicols, magnified 50 diameters.*

Plate 66, Fig. 1.— Obsidian.—New Guinea. Sir W. Macgregor’s Collection. With crossed
nicols, magnified 50 diameters, showing fluxion-structure and 
quartz crystals full of gas pores.

„ Fig. 2.—Basalt, Burdekin, Queensland. A. W . Clarke’s Collection. With crossed
nicols, magnified 27'5 diameters.

Plate 67, Fig. 1.—Hornblendic dyke running through the Durham Mine, Etheridge, Queens
land. R. L. Jack’s Collection. With polarizer only, magnified 
27'5 diameters.

„  Fig. 2.—Zeolitic mineral vein running rudely parallel to a calcspar vein in a red
granite. Rainbow Claim, Charters Towers, Queensland. 
Natural size, drawn from a polished face.

Plate 68.—Daunton’s Hill, Upper Cape River, Queensland. W . II. Rands’ Collection.
Between crossed nicols, magnified 42 diameters. Mr. Rands 
states that quartz leaders running through this rock cease to 
carry payable gold. (No. 34 in Appendix.)

N otes to Plate 67, Fig. 2.
The Analysis of the red zeolite shown in this Plate is as follows :—

S i02 ... ... 47 0
H aO .......................................................................................... 13-7

This hydrated silicate is common on the Charters Towers Gold Field, occuring in the 
joints of the granite. Various samples have been analysed. The following are selected from 
many others :—

• 1. From the Queen Block Extended, 700 feet vertical.f
Silica ... ... 46’25
Alumina 2735
Iron .
Lime ...
Water (by ignition)

Traces
13-95
13-47

10102

2. From the Mary Claim, occurring at a depth of 300 feet.
S i02 ... ... 49 04
A ba0 8 2664
CaO ......................................................... 12-24
H 40  (by ignition) 13"30
Fe20 3 ... Traces

101-22

3. From the Mexican Claim, at a low depth. 
Si02
A12O s ...
CaO ...
H20 ...
Fe2Os ...

47-24
26-64
12-95
14-20

Traces
10103

* Mr. Rands has favoured me with the following description of this rock, which he names Diabase- 
porphyrite:—

“ A dark-green, interbedded, amygdaloidal rock. Amorphous ground-mass, with porphyritic crystals 
sharply defined, and for the most part showing twinning. Magnetite in small grains, and calcite. Amygdules 
filled with carbonate of lime.”

t  Vide Proc. R. Soc. Queensland, 1887.
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A PPE N D IX .

A Short Description of Some of the Cape B iver B ocks Examined in Thin Sections
UNDER THE MICROSCOPE. B y  W lLXIAM  H . BANDS.

1. A dark-coloured, fine-grained hornblende schist, from Union Beef, near Mount 
Davenport. The slide consists almost entirely of green hornblende and quartz. The quartz 
contains enclosures of apatite and other minute enclosures. In a section cut transversely to 
the cleavage the longer axes of the hornblende have a inear arrangement.

2. A white mica schist, from Mount Davenport. The slide consists chiefly of quartz in 
small grains, with mica. In a section cut transversely to the cleavage of the rock the mica is 
arranged in layers.

3. A hornblende schist, from the southern slope of Mount Davenport. Green hornblende, 
beautifully cleaved, with bands consisting of grains of quartz. There is more hornblende 
than quartz in the section. Magnetite occurs in grains.

4. A red fine-grained granite, from Mount Frank. Quartz occupies the larger portion 
of the slide; it is full of minute enclosures. Plagioclase felspar, which is much kaolinized. 
White and black mica. • The slide contains numerous large specks of magnetite.

7. Felsite, from dyke in schists, Pentland Beefs. The rock consists of a fine decom
posed felspathic ground-mass, with/er/ite throughout it.

8. A red, medium-grained granite, from Homestead Bange. The section is rather thick 
and indistinct. The slide contains crystals of plagioclase felspar, and also beautiful star-shape 
spherolites of plagioclase felspar; quartz, with enclosures of magnetite; mica; and specks of 
magnetite throughout the slide.

12. Dolerite, from dyke near Specimen Creek, Mount Bemarkable. This slide is very 
thick, and the only minerals that can be determined are decomposed felspar and small specks 
of augite in a semi-crystalline ground-mass.

15. Graphic granite, from dyke near Specimen Creek, Mount Bemarkable. The slide 
consists of elongated plates of quartz in felspar. All the quartz extinguishes simultaneously; 
and the same is the case with the felspar.

16. Quartzite, from Golden Hill, near Mount Bemarkable. This rock consists almost 
entirely of semi-rounded and irregular-shaped granules of quartz, containing numerous 
enclosures, among which are small acicular crystals, probable apatite. There are crystals of 
magnetite in the slide, and some ferrite.

17. Quartz felsite, from a dyke on the ridge north of Mount Bemarkable. The slide 
consists of an amorphous ground-mass, with blebs of quartz throughout it. It contains a little 
ferrite.

22. Gabbro, a dark crystalline rock from a dyke near Specimen Creek. This slide is 
made up of diallage, which is very feebly dichroic, a plagioclase felspar, and mica. Small 
grains of magnetite occur throughout it.

24. A white kaolinized felsite, from Bunning Creek, Norwood. It consists of an 
amorphous ground-mass, with minute grains of quartz throughout it, which have a banded 
structure. There are also small grains of magnetite, and a few porphyritie crystals of felspar.

25. A reddish-brown felsite, from Bunning Creek, Norwood. The slide shows a fine 
felspathic ground-mass, with minute lath-shaped crystals of felspar throughout it. Porphyritie 
crystals of plagioclase felspar, with enclosures of apatite and magnetite; a few porphyritie 
crystals of orthoclase felspar. Crystals of magnetite occur in the ground-mass. Ferrite occurs 
in considerable quantity, giving the red colour to the rock. The rock shows a beautiful perlitic 
structure.

26. A purplish felsite or porphyry, from Bunning Creek, Norwood. The rock consists 
of a dark-coloured amorphous ground-mass, containing a large amount of ferrite, and showing 
in parts a well-marked fluxion-structure. There are numerous porphyritie crystals of 
decomposed felspar, most of which were rubbed away in the preparation of the slide. Large 
crystals of magnetite occur.

27. Dolerite, from a dyke in Chinaman’s Gully, Sandy Creek. A  dark, fine-grained 
rock with a spherulitic structure on weathering. A felspathic ground-mass full of small

2 Y
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lath-shaped crystals of felspar, and also magnetite in both large and small grains. The 
pyroxene element has been changed into viridite. There are a few larger crystals of both
orthoclase and plagioclase felspar.

30. Hornblende schist, from Sandy Creek. A very beautiful slide containing green 
hornblende, having a linear arrangement, and showing very perfect cleavage parallel to the 
plane of symmetry and faces of the prism. These crystals contain enclosures of apatite and 
epidote. Beautifully twinned crystals of plagioclase felspar, some of which appear to have had 
a secondary growth ; they contain enclosures of apatite. A few solitary crystals of orthoclase 

felspar. There are a few specks of quartz ; magnetite is very rare.
31. Gametiferous granite, from the Pentland Range, at the head of Sandy Creek. The 

slide is much broken. The minerals that can be distinguished are— Quartz, containing 
prismatic enclosures of apatite ; plagioclase felspar ; mica, and garnets.

33. Ht/persthene rock. A dark-coloured, highly crystallised rock, from a dyke on 
Daunton’s Hill, Upper Cape. Hypersthene is the principal mineral. It is a green mineral, 
possessing strong pleochroism ; the cleavage is prismatic. The mineral extinguishes parallel 
to the planes of cleavage. It contains several hexagonal enclosures of apatite, and also of 
quartz; streaks of quartz follow the cleavage planes. It also contains enclosures of magnetite. 
Quartz in large plates is the next mineral in importance; it is full of very minute enclosures. 
Brown mica occurs in the hypersthene, and also in a semi-transparent iron compound 
leucoxene, of which mineral there is a large amount in the slice.

34. Hornblende schist, from Daunton’s Hill, Upper Cape. A crystalline rock resembling 
a coarse diorite, except that the hornblende occurs more or less in layers. This is the rock in 
contact with which the leaders on Daunton’s Hill ceased to carry gold. The rock is made up 
to a large extent of very beautifully twinned crystals of oligoclase felspar, full of small 
hexagonal enclosures of apatite, and also enclosures of leucoxene. Hornblende, well-cleaved, 
and containing also enclosures of apatite. Quartz in small blebs. Magnetite changing around 
its edges into leucoxene.

35. A highly crystalline schist, from Mount El van, Upper Cape. Quartz is the principal 
mineral ; it contains enclosures of small garnets. Entwined around, the quartz is green 
hornblende. Plagioclase felspar. Very small garnets occur throughout the rock.

36. A fine-grained, grey micaceous granite, from Mount Elvan, Upper Cape. The 
minerals in the slide are—Plagioclase felspar, some of which is much decomposed. Well- 
cleaved white mica ; and quartz with acicular crystals of apatite, and other minute enclosures.

38. A purplish porphyry, from the Cape River, near the Pot-hole Lead, Upper Cape. 
It consists of an amorphous ground-mass, showing fluxion-structure, and full of ferrite and 
magnetite. It contains porphyritic crystals of plagioclase felspar.

40. Olivine basalt, from Mount Black. A compact black rock, possessing polarity. I he 
slide shows a microcrystalline ground-mass, containing numerous specks of magnetite, with 
crystals of olivine, a few crystals of felspar, and specks of augite.

42. Olivine basalt, from the Tableland, Oxley Creek, a somewhat scoriaceous basalt 
containing zeolites. The rock consists of an interlaced mass of acicular crystals of felspar, 
with crystals of olivine throughout it. Some of the olivine crystals are much decomposed 
around their margins, and along cracks in the crystals. Magnetite is comparatively rare.

43. Basalt, from the Basaltic Wall, Lolworth. A highly scoriaceous basalt. The rock 
was a difficult one to cut, and the slice is very small. It shows an interlaced mass of crystals 
of plagioclase felspar, with small specks of olivine.

N ote.—The microscopial slides described above were prepared for me by Mr. A. W . 
Clarke.
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A P P E N D IX  I.
AGE OF THE MOUNT ALBION AND CHILLAGOE BEDS.

My Colleague leans to the opinion (See pp. 118-120) that these beds are equivalent to 
those of the Palmer and Hodgkinson, which he provisionally refers to the Gympie Series, but 
remarks on the paucity of organic remains. Mr. William Thompson, Government Mineral- 
ogical Lecturer, appears to have been more fortunate in the discovery of fossils, and says*:—

“ Owing to the alteration the limestone has undergone the fossil remains are generally 
so crystalline that beyond the outline nothing indicative of the original organic structure 
remains. Corals and encrinite stems are everywhere common, though, as a rule, very 
imperfect; in places, however, bands of rock exist containing remains more or less distinct, 
and from these several fossils have been derived. Amongst them are examples of Aviculo- 
pecten and Euomphalus, Cyathocrinus, Lithostrotion basaltiforme, Zaphrentis, Cyathophyllum, 
and numerous ether corals. Two or three poor specimens of what appear to be small Trilobites 
and a fine example of an Annelid were also f(,und. I  would remark that these are named 
with reserve; as I  have no means of comparing them either with recognised specimens or 
diagrams.”

The assemblage of fossils named by Mr. Thompson might be present in a Carboniferous 
deposit, but I  have never seen Lithostrotion basaltiforme in Australia, nor have I  seen 
Cyathophyllum in the Queensland Permo-Carboniferous. Zaphrentis, however, does occur in 
the latter, as well as close allies of Cyathocrinus. Allowing for Mr. Thompson’s “ reserve ” in 
naming the fossils as he had done—a reserve which would be justifiable on the part of any 
Palaeontologist without “ means of comparing them either with recognised specimens or 
diagrams ’’—the supposition of the Permo-Carboniferous age of the beds in question appears 
still to be the most probable.
• E.

A P P E N D IX  II.
THE GLASSHOUSE MOUNTAINS.

The difficulty of determining the nature of the rock composing these mountains is con
siderably increased by the conflicting testimony of various writers on the subject. Mr. Stutch- 
bury, in 1854, regarded the rock as a “ metamorphic sandstone ” (See page 73). The Honourable 
A. C. Gregory (See page 5) referred to it, in 1879, as an “ outburst of porphyry.” Finally, 
the Rev. J. E. Tenison Woods, in 1888, in his Paper on the Desert Sandstone,f published 
a view of “ Prismatic Basalt, Glasshouse Mountains,” but without any reference in the text.

Recently Mr. Henry G. Stokes has presented to the Geological Survey a series of 
specimens collected in the Mountains themselves, from which it appears that the staple rock is 
trachite, although it is possible that basalt or porphyries may be present as intrusive masses. 
The mountains are accordingly marked in the Geological Map as trachite.

A P P E N D IX  III.
ARTESIAN WELLS.

Referring to the remarks on page 418, regarding the possible diminution of the supply 
from Artesian Wells, the Charleville Well furnishes some suggestive facts.

In 1890 the pressure per square inch had increased from 95 lb. to 100 lb., and the 
temperature was 106° Fahr.J On 10th July, 1892, the pressure had decreased to 87 lb., and 
the temperature to 101°. The last-mentioned measurements were made by Mr. J. B. Henderson, 
Hydraulic Engineer, in my presence.

* In Annual Report of the Department of Mines for 1891, p. 135. Brisbane: by Authority: 1892. 
t  Proc. Roy. Soc. N. S. Wales.
}  See page 427.
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A P P E N D I X  I V .

ORGANIC REMAINS, EIGHT-MILE PLAINS, NEAR BRISBANE.
In stating (p. 608) that remains of the Extinct Mammalia had been discovered in this 

locality, I  was under the impression that Mr. C. W. De Vis had obtained, among others, 
remains of an extinct Species of Wombat, but Mr. De Vis informs me that I was mistaken. 
The only organic remains from the Eight-Mile Plains yet identified are those of Ceratodus 
Fosteri and Pallimnarchits pollens—a fish and a reptile, both of living species. The case, then, 
still stands thus, that the known remains of extinct mammalia have all been derived from 
comparatively high levels, whatever significance the fact may have.

APPENDIX V.
EOCENE BEDS IN VICTORIA.

The following should have been added as a footnote after the word “  Miocene,”  p. 575, 
line 29:—

“  Professor It. Tate, on the other hand, regards the fossils from the Schnapper Point 
clays, Port Phillip, as of Eocene age. Journ. P. Sue. N. S. Wales for 1888 [1889], xvii., p. 242.”

J.
APPENDIX VI.

DARR RIVER DOWNS BORE No. 3.
In a paragraph on p. 424, the depth of this bore is given as 2,700 feet, and the daily 

overflow as 50,000 gallons. The bore has since been continued to 3,530 feet, and is therefore 
the deepest in the Australian Colonies. (See “ Muckadilla Bore,”  p. 428.) Mr. Fiskin, one of 
the owners of the Station, states that the “ bottom” is sandstone, that the daily overflow is
500,000 gallons, and that the temperature of the water is 172° Fahr.

J •
APPENDIX VII.

LACERTILIAN REMAINS ON SUTTOR RIVER.
An additional locality for remains of the extinct Lacertilia has been furnished by Mr. 

De Vis, who informs me that a Vertebra of Megalania, from black soil on the bank of a lagoon 
at Mount Lookout, near the head of the Suttor Eiver, was sent to him by Mr. Peter Murray 
about twelve years ago, and is now in the Queensland Museum.

J.
APPENDIX VIII.

LIST OF FOSSILS OF THE BURRUM BEDS, WITH THEIR SYSTEMATIC POSITIONS.
In consequence of the introduction of Phyllopteris Feistmanteli into my Colleague’s List 

after Chapter X X III. was in type, the following corrections are necessary:—
Page 311. After the paragraph on Tceniopteris (Angiopteridium) Daintreei, insert:—

“ Genus—PH YLLO TH ECA , Saporta.
“  P h y llo pt e e is  F eistm a n te li, Fth.fil.

“  Loc. Styx Coal Field (Burrum Beds). Occurs also at Stewart’s Creek, Rockhampton 
— (Ipswich Beds).”

Page 312. In the Synopsis, after Alethoptei is australis, Morr., insert:—
“ * Phyllopteris Feistmanteli, Eth. fil.”

And the last two lines should read:—
“ Of the thirteen species above named, five are common to the Ipswich Formation, and 

the remaining eight are peculiar to the Burrum Formation.”
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APPENDIX IX .
DESCRIPTIONS OF THE SPECIES OCCURRING IN  THE BURRUM  FORMATION.

In consequence of the introduction of the new species Phyllopteris Feistmanteli after 
Chapter X X IY . was in type, the following addition becomes necessary:—

Page 315. After the paragraph on the Genus Trichomanites, insert:—

“ Genus— P H Y L L O P T E R IS , Saporta, 18—.
“  Phtlloptebis F eistmanteli, Eth.fil.

“  Obs. For description of the species, see * Ipswich Beds ’ (p. 375).
“ Loc. Styx Coal Field (Burrum Beds). Occurs also at Stewart’s Creek, Rockhampton 

— (Ipswich Beds).”
E.

APPENDIX X.
GEM-BEARING DRIFT AT W ITHERSFIELD.

For an account of a Drift, probably of Tertiary age, containing Sapphires, Oriental 
Emeralds, Zircons,*&c., see Report by the Writer “ On Sapphire Deposits and Gold and Silver 
Mines near Withersficld.”  Brisbane: by Authority: 1892.

J.

V.
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143, 158, 167, 169, 193 

. 339, 341, 347, 350, 353, 386, 
605, 652, 666, 668, 677, 678 

... 20, 115,390, 391,
397, 401, 520, 712, 732

........................  397, 517, 582

......................... 31,541

. ... vii., 313, 3d2, 353,
369, 370, 382

............................ 401

............................ 169
. vi., vii., 34, 324, 341, 511, 

590,604,631,664, 665,666, 
667, 668, 673,674, 675, 677

...........................  518
ix., xii., 172, 174, 

175, 178, 190,193, 194, 365, 
529, 530,553, 555, 584, 591, 
703, 704, 719, 730, 733, 735 

xii., 705
......................... 329,544

513
................ 432

407, 517
514

...............  590
593

405, 411, 422, 462, 482
...........................  422
...........................  556
... 143, 157, 158,178, 

190, 191, 262, 286
...............  402
...............  313

606
...................................  110

Crow’s Nest, near Mount Morgan 90, 92
Croydon ... ... ... ... xii., 14, 454,

525, 526, 540, 554, 555, 558, 
561, 562,563, 573, 702, 726 

Culgoa River ... ... ... xii., 511
Cumberland ... ... ... ... 15
Cumberland Islands ... ... ... 613
Cunnamulla ... ... ... 416,429
Cunningham’s Gap ... 4, 5
Cunningham’s Range ... 529



Cunungra Creek 
Curambin Creek 
Curra

D* A guilar R ange. 
Dag wort] i ... 
Dalby
Dalgonally ... 
Dalma
Dairyuipie ... 
Darby Point 
Dargalong ... 
Darling Downs

Darlington Range 
Darr River ... 
Dart River ... 
Dawson River

Degilbo Creek 
Delaney River, Etheridge ... 
Delaney’s Creek 
De Little Range 
Diamentina River ...
Didcot Creek 
Dinmore
Dingo Creek, Kangaroo Hills
Dillalah
Dismal Creek
Donor’s Hill
Don River, Bowen ...
Don River,Rockhampton...

Page. 
... 329
... 544
301, 305

vii. 
... 401

vii., ix., 605 
... 625

89, 90 
ix., 517, 582, 594

...........................  426

..........................  120
. vi., ix., 4, 32, 34, 313, 352, 
379, 381, 604, 606, 633, 639, 
642, 647, 654, 655, 657, 662, 
663, 668, 670, 671, 673, 674, 
675, 676, 677, 678, 681, 683
.....................................  329
......................... 252,424,740
.....................................  30

95, 143, 157, 158,167, 
169,178,190,191,511,590 

103

Dotswood ... 
Double Barrel Creek 
Doughboy Creek ... 
Douglas Creek 
Drayton
Drummond Range ...

28, 522 
vii. 
390

401, 402. 514 
88 

342 
9

431 
... 515
... 520

31,215 
... 92,93, 178,

228,255, 284, 289 
... 132

41
39, 521 
40,521 

664, 665 
32, 97, 138, 140,178,188,

189, 192, 196, 197, ]98, 516 
Dry River, near Herberton r... x., 6, 118
Dugald River 
Dulacca 
Dulbydilla ... 
Durham, Etheridge 
Durilla Creek 
Durundur ...

E astern Cheek 
Eastwood ... 
Edington 
Eel Creek 
Eidsvold
Eight-mile Plains 
Einasleigli River .. 
Elbow Creek 
Elgin Downs 
Elizabeth Creek 
Ellangowan...
Emu Creek ... 
Encrinite Creek, 

Morgan ... 
Endeavour River .. 
England 
Escape Inlet 
Esk R i v e r ..............

... 22,391,520 
349

! 406, 51lj 512, 514, 515
• • ... lo

... 513
vii.

... 401
336, 341 

431
...............  544

. ... xi., 16, 88

......................... 647, 740
. 30, 38, 582, 583, 593, 626

...............  34,73
... 140

...............  391
404, 514

. ... ... 513,60o
near Mount

... 90,92,93,210,252 
... 529, 530, 533, 591
... 142,396,409,418

• ... ... 541, 542
.........................  351,365,370
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Page.
Etheridge ... xii., 15, 28, 29, 524, 702, 736
Eton Yale ... .. ... 605, 664, 665, 666,

667, 668, 672, 677
Eukalunda ... ...............  13
Eungella 157
Evora ... 411,424,474,

483, 487, 515
Exmoor 168,169

F air  Ca p e ... .......................................  541
Fanning River .. 34,35, 39,43,47,49,52, 56,

65, 66, 67, 68, 69, 132, 610
Farm Creek... ....................................... 340
Fassif ern ..........................  352,370
Feather-bed Range ............................ 119
Fenestella Hill, near Mount

Morgan ...
Fern Island...
Finlay son Hills 
Finnegan’s, Etheridge 
Fisher’s Creek 
Fitzroy Island 
Fitzroy River 
Flagstone Creek, Beaudesert 
Flagstone Creek, Toowoomba 
Fletcher’s Creek 
Flinders Peak 
Flinders River

90, 92, 93, 210, 218, 219, 252
542 
547

Fort Bowen... 
Fort Cooper... 
Fossil Brook 
Fraser Island 
Friendly Springs

GATE’ S L ookout 
Gayndali 
Gebangle 
Geikie Range 
Georgina River 
Germany 
Gilbert River

Gilliat River 
Gladstone 
Glanmire
Glasshouse Mountains
Glastonbury
Glen dower ...
Glenelg 
Glen Linedale 
Gloucester Island ... 
Gogango Creek 
Goldsmith’s, Etheridge 
Goodna 
Gooroomjam 
Gordon Downs 
Gowrie Creek

Gracemere ... 
Grandchester 
Grant River 
Gray Creek ... 
Greendale ... 
Greenvale ... 
Gregory Downs

15
399, 401 
613, 615 

vii., 90 
... 330
328,341 
582, 594 

5,345,516,517 
. xi., 393, 394, 396, 397, 399, 
400, 401, 407, 412, 413, 475, 
483, 506, 517, 518, 519, 581
.....................................  625
.....................................  168
.....................................  593
.........................  618,621

...............  515

. . ... 592
95, 100, 106 

87,105
.....................................  541
.........................  418,419
.....................................  630
. viii., xii., L5, 23, 28, 36,137, 
520, 522, 523, 524, 526, 540

...............  626

... vii. 714 
411, 469,* 474, 483, 494 

5, 73, 739 
xiii.

... 407, 412, 506

...............  xi.
....................  6
...............  613
...............  607
... 15,522,523 

334, 33d, 341, 342 
... Tiii., 18, 111 

...158, 396, 410, 478, 480, 485 
...604, 649, 651, 652, 653,656, 

664, 666, 667, 668, 669, 672, 
673, 674, 677, 678, 680, 681 

90, 91 
343, 544

...............  30

...............  38

...............  169
40, 521 

...............  397
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Gregory Range
Gregory River, near Maryborough 
Gregory River (Gulf)
Grey Range

Grey’s Creek 
Gumbardo ...
Gunalda 
Gunnawarra 
Gunpowder Creek ...
Guppy’s Tableland 
Gympie

Page. 
28, 525 

... 305
394,475 

390,409,454,471, 
488, 514, 550, 551 

521
...............  427
...............  305
... 583,584,592 

397, 413
...........................  533

. ... ... vii., xii., 34,
70, 72, 87, 160, 177, 178, 
207, 218, 219, 222, 224, 229, 
230, 231, 233, 234, 239, 246, 
248, 267, 268, 272, 276, 277, 
278, 279, 281, 282, 287, 291, 
292, 544, 595, 596, 728, 736

H ail  C reek 
Halifax Bay 
Hamburgh Creek ... 
Hannam’s Gap 
Harvest Home 
Henderson Creek ... 
Hendon 
Herbert River 
Herberton

Highfields ... 
Hincliinbrook Island 
Hodgkinson...............

Hodgson’s Creek ... 
Home Creek 
Hood’ s Range 
Hookey Creek 
Hughenden...

Hungerford... 
Hunter Island 
Hunter River, N. S.

167 
9

... 512
138, 624 

135, 136, 137, 196
...............  542
...............  340

522, 583, 586, 613
x., 5, 584, 

592, 720, 727, 735
...............  339
...............  613

x., 113, 121, 178, 
196, 201, 527, 540 

. 339,341,511, 604, 668, 672

.........................  405,424,515
... 514

...........................  305
394, 396,397, 399, 401, 
407, 409, 412, 462, 489, 
494, 495, 505, 517, 555 

514 
... 34,42

Wales 141

I lfracombe
India
Inniskillen .. 
Innot Creek.. 
Ipswich

Irvinebank .. 
Isaac’s Creek 
Isaacs River-. 
Isis River ..

...............  503
409, 417, 520, 653

...............  631

...............  629
vii., 5, 300, 311, 

312, 316, 317, 321, 333, 346, 
352, 353, 354, 355, 356, 357, 
359, 364, 387, 388, 390, 396, 
414, 434, 441, 520, 544, 597

............... 6,118
...........................................  668
.x ii., 143, 167, 168,169, 528 
. ... ... 305, 454, 545,

554, 563, 564, 566

J ane ’s T ableland 
Janet Range 
Jardine River 
Jeannie River 
Jericho 
Jibbinbar ... 
Jimboomba... 
Jimbour 
Jimna
Jirking Creek

530
541
542 
530 
515 
xii. 
329

... 347,350,604 
viii., 18 

404,411,462,516

. Page.
Joliannsen’8 Caves, Rockhampton xiii., 91,

611, 635, 645
Johnstone River ... ... 586,590,598
Julia Creek ... 397,400,413, 486, 625

K abra
Kamilaroi ... 
Kangaroo Hills 
Kannagan Range 
Kariboe Creek 
Keelbottom River ...

Kendal River 
Kennedy River 
Keppel Island, North 
Kerguelen Land 
Kilcoy 
Kilkivan 
King’s Creek

Kingston 
Kinrai’a Creek 
Knapp’s Beak 
Kooingal 
Koorboora ... 
Kroombit ...

Kyabra
Kynoona

............................ 91

...............  397,413,504
xiii., 7, 39, 134, 521, 522

............................ 305
88,178, 234, 243, 244,245 

... 39, 129, 132, 133,
137, 178, 244, 263, 264
...........................  540
...............  531,538

...............  91
...........................  620
... 351,352,369,370

x., xii., 83, 87, 97, 98 
595,642,647, 

648, 651, 653, 661, 662, 663, 
664, 665, 656, 667, 672, 673, 
674, 675, 676, 678, 680, 682
.........................  325, 327
.....................................  586
................................ 6
. 35, 89,178, 202, 206, 268 

... ... xii., 6,119

... 88, 107, 109, 234,
243, 244, 245, 273, 593 

514, 556 
...............  401

L achlan Riyee, N. S. Wales ... 142
Laidley ... 4, 323,544
Lake Eachan ... ... ... 586
Lake Lucy ... ... ... 41, 134,522
Lake Mueller ... ... ... 615
Lake’s Creek, Rockhampton ... 90, 91, 92,

178, 218, 295, 296
...........................  514
... 411,462,463,464, 
498, 501, 502, 505, 517
............................ 624
............................ 590

35, 89, 90, 178, 201, 610
............................ 425
...............  21,149
............... 529, 533, 536

...............  38
............................ 157
............................ 426
115, 397, 413, 462, 504
...............  167,169
............................ 604

89, 90, 92, 225, 243, 287

Lancewood Range ...
Landsborough River

Lane’s Creek 
Langlo River 
Langmorn ...
Lansdowne ...
Last Call, Cloncurry 
Laura River 
Lee Creek ...
Leichhardt District 
Leichhardt Downs...
Leichhardt River ...
Lenten Dowms 
Leyburn 
Lilymere
Limestone Creek, Mitchell River... xi., 117,

120, 527
Lion Creek ... ... ... 90
Littabella Creek .. ... ... 300,546
Little Kennedy River, Cooktown... ... 520
Little River, Cooktown ... x., 172,175,

176, 178, 194 
... 695
... 615

.................................  88
...............  157,158

x i , 4, 324, 350, 543, 544
...............  23,582,594
...............  606, 661

Liverpool Plains 
Lizard Island 
Lochaber 
Logan Downs 
Logan River 
Lol worth 
Lord’s Tableland



IN DEX TO PLACES. 753

Lornesleigh... 
Lowood 
Lucky Yalley 
Lukin River 
Lynd River... 
Lynd Station

M cC o y ’ s C r e e k  
Mac in tyre River 
Mackay

Mackenzie River 
McKinlay ... 
Macplierson Range... 
Mackinlay River ... 
Magnetic Island
Magowra .............  -
Malbon-Tliompson Range 
Malta ... ...
Malvern Hills 
Manfred Downs

Manning River, N. S. Wales
Manoa Creek .............
Manuka ..;
Maranoa River

M arath on

Marble Island
Marburg
Marengo
Marlborough
Maroochy River
Maryborough

Mary River... 
Mary vale

Maxford .............
Maxwelton ...
Mayne River 
Mazzlin Creek 
Meerschaum Mountain 
Melville Plains
Mihi .............
Millie
Milo .............
Minmi .............

Page.
... ... 135,136,296
.........................  346
... viii., 34, 73, 74,112
.............  533,.540
.............. 521, 593
.............. 38

.................................  523

......................  349,390
.........................xi., 97,

143, 146, 157, 167, 168, 169, 
546, 622, 710, 711, 713, 715, 
722, 725, 728, 732, 734, 735
......................  143, 169

.20
... 4, 350

42i
xii., 173, 613, 616, 710
........................  527

122
.............. 406
.............. 431
...407, 413, 416, 

417, 420, 506, 625
.............. 142

516
.................................... 422
.............  404, 409, 410, 475,

479, 480, 488, 501, 512 
...394, 396, 399,400,401,407, 

409, 412, 421, 441, 462, 463, 
464, 465, 496, 508, 509, 555

......................................34,42

.................................... 346
... ix., 31 

.........................  34
4

300, 396, 409 
454,457, 458,479, 544, 
554, 555, 560, 562, 574
.............  4, 305, 544
582, 606, 608, 632,641, 
642, 644, 652, 668, 673 

222
412, 419, 503

Mitchell (S. and W. Rly.)

514,556 
.. 586
.. 330

668 
336, 343 

513 
513,602 

404,410, 454, 475, 481

Mitchell Downs 
Mitchell River

Miva Creek.............
Moggill .............
Molangul .............
Moondilla.............
Moreton Bay 
Moreton District ... 
Morgan River 
Morgan Tableland ...
Morinish .............
Morven ..............

2 z

410, 429, 
446, 451, 472, 479, 
482,486,501, 511

.......................  440
117,120,123,176,393,512, 
520,527,554, 559,631,712

............. 305,341

... ... «xii., 333, 341

.......................  18

... xii., 407, 427, 602

.............  618,621

............. ix., 4, 34, 74
... ... ... 529
... ... 530,592..........................  no
.............  512,514

Mount Abundance... 
Mount Adolphus Island 
Mount Albion ... 
Mount Barney 
Mount Barren 
Mount Bartle Frere 
Mount Beckford ... 
Mount Biggenden ... 
Mount Black 
Mount Bopple 
Mount Bridgman ... 
Mount Britton

Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount
Mount

Browne
Clara
Conway
Coora
Corby
Cordeaux
Cornish
Cotton
Daintree
Divlin
Edwards
Elliott
Esk ...
Fox ...
French
Funnel
Goolman
Hogan
Holly
Illalong
Jukes
Lang
Larcombe
Leslie
Leviathan
Leyshon
Lindsay
Lyon
McConnell
Macedon
Mandarana
Mitchell
Morgan
Mulligan
Nation
Nicholson
Ossa
Perry
Pleasant

234,
257,

Page.
... 414, 511, 512, 555
...........................  542

5,118,121, 739
...........................  6
............................ 547
...........................  122
...............  399, 517, 582
...............  xii., 87,102
...............  519,582
...............  305,306
...............  147,169
157,178,208,232,233, 
235,239, 248, 252,254, 
264, 270, 273, 293, 548

...............  625

...............  98

...............  528
97, 98, 99 

410, 454, 459, 555
4

' 411, 464, 502
...............  328
...............  539
...............  144
...............  5
...............  710
............... 5, 313

134, 585
...............  5
...............  548
...............  5
... 15, 29, 523
...............  88
...............  169
...............  547
...............  585
...............  107

168, 528 
22

............... x., 27

...............  5

...............  355

... 135, 136, 196 
144, 145 

... 546
...............  4, 5

x., xi., xiii., 542, 598 
176, 527

...............  523

...............  520

...............  548

............... 17, 88

...............  342
Mount Razorback ... 
Mount Shamrock ... 
Mount Spencer 
Mount Spurgeon ... 
Mount Stanley 
Mount Stewart, Grey 
Mount Tambourine 
Mount Toussaint ... 
Mount Vicloria 
Mount "Wheeler 
Mount Wyatt

Muckadilla ... 
Mudgeeraba Creek
Muldiva .............
Mulgrave River

.............  584,585

... x., xii., 88, 100
........................ 169
........................ 638
.......................  332

Ranges ... 471, 488, 551 
328, 329, 330, 350, 544
.............  144, 145
.............  216, 269, 542
.............  viii., 110
... viii., 31, 95. 136.

137,178,196,197 
416, 428

.............  544

.............  119
122, 592
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Mullet Creek 
Mungai 
Mungallalla 
Mungar 
Munna Creek 
Murphy’s Creek 
Murweh 
Muttaburra ... 
Myall Creek

Page. 
554, 562 

17 
511 
305 

87,305 
... 321, 338, 362
............... 428

411, 425, 465, 478 
...............  605

N anango ............................  ... x.
Nebo ...............  143,157,167,168, 178, 190
Neelia Creek ... ... 400, 411, 462
Neerdie ... ... xii., 85, 305
Nerang Creek ... ... 543, 544
Neurum-Neurum Creek ... ... ... vii.
Newcastle Range ... 28, 522, 523, 524, 593, 629

xii., xiii., xiv., 614, 643, 
684, 690, 712, 714, 719, 
721, 732, 734, 735, 736 
... 20, 34, 39, 45, 53, 

58, 60, 61, 70, 74, 97,141, 
142, 168, 170, 171,176, 200, 
243, 247, 254, 259, 262, 263, 
278, 279, 281, 296, 314, 315, 
341, 349, 357, 359, 360, 362, 
365, 368, 371, 372, 382, 388, 
390, 407, 417; 431, 528, 554, 
578, 596, 614, 617, 618, 637, 
643, 723, 724, 728, 733, 734 

317, 361, 608, 628

New Guinea

New South Wales

New Zealand 
Nicholson River 
Nickavilla ...
Nigger Creek, Herberton ... 
Nive River ...
Nogoa River 
Noorama ...
Noosa ...............
Normanby, Bowen... 
Normanby, Burnett 
Normanby, Palmer 
Normanby Range, Cooktown 
Normanby River ... 
Norman River 
Normanton ...
Northampton Downs 
Northcote ... ...
Northumberland Islands ... 
Norton
Nudgee

521 
514, 556

...............6,592
405,411, 481, 515

...............  157
428,430 

xii. 
... ix., 30 

18
123, 520 
.. 174

529,530, 533 
520, 524 
xii., 526 

405, 426, 462 
. . .  121 
... 34,42 

x., 107,108,109
617, 618, 635, 640, 641, 643

Oakey  Cbeek , B tibdekin ..............  521
Oakey Creek, Cooktown ... 71,172,174,175,

176,178,190,194, 520, 529 
Oakey Creek, Darling Downs ... ... 604
Oakliill ...........................  522
Oak Hills ... ... ... ... ... 40
Olsen’s Caves, Rockhampton

Ooramera Creek 
Opal Range 
O’Shanassy River ...
Oxley, near Brisbane 
Oxley Creek, near Hughenden

xiii., 91, 610, 
635, 615, 646 

... 305
514 
397 

... 596
519, 582, 738

P ad d y ’s G ully ............................ 38
Palmer xi., xiv., 117, 123, 390,

409, 413, 467, 489, 
493, 501, 538, 539

Palm Islands 
Pandanus Creek

Page. 
613, 719 

38
Paradise 
Paroo Range 
Paroo River 
Pascoe River 
Peach River 
Peak Downs Gold and Copper Field

xii., 106

Peak Mountain, near Fassifern

Peel Island ... 
Pelican Creek 
Pentland 
Pentland Hills

... 144,

513 
... 407
541, 638 

... 541
31, 33, 

606, 635, 661 
313, 352, 
370, 373 

... 617
150, 153, 169, 204 

36,314 
5,737

Pera Head ...
Percy Douglas Creek 
Percy Islands 
Percy River... 
Piebald Mountain ...

.. 533

.. 528
613 

522,523 
.. 592

Pik’edale
Pilton
Pine Creek ...
Pine Hill 
Pine Mountain 
Pioneer River 
Pitcherv Creek 
Pitt’s Creek... 
Pleasant Creek 
Point Danger 
Polygammon Creek 
Porcupine Creek ., 
Port Curtis District 
Pring Creek

vi., 112 
605,652,663 
330, 341, vii.

138, 516 
345,351,369 

148, 546 
411, 509 

... 605
513, 556 

... 544

... 419
399, 517, 582 

35,610 
... 418

R aglan ... x., 35, 50, 88, 89,
90,107, 109, 178, 610 

614, 617 
... 419
... 518
... 616 

viii., 11 
... 527

313, 334, 351,352, 353, 
367, 369, 370, 374, 381

......................... 168,528

.........................  584, 586, 592
19, 34, 41, 43, 47, 48, 50, 52, 
54, 55, 56, 58. 59, 60, 64, 69 
.....................................  18

40*0, 401,* 407, 413, 420, 
463, 464, 483, 491, 503, 506 

Richmond River, N. S. Wales ... ... 4
Ridgelands, near Rockhampton ... ... 110

Raine Island 
Rankin’s Creek 
Rankin’s Mistake Creek 
Rattlesnake Island 
Ravenswood 
Reap Hook Range... 
Redbank, near Brisbane

Redcliffe Range 
Reedy Brook 
Reid River ...

Reid’s Creek 
Return Creek 
Richmond Downs

Robertson River 
Rockhampton

Rocklands
Rockwood

28, 522, 623 
. viii., xvi., 35, 70, 74, 89, 

90,92,93,110,116,178, 
189,196,199, 200, 201, 
208, 210, 211, 213, 216, 
223, 226, 227, 228, 230, 
233, 235, 236, 239, 245, 
246, 248, 256, 262, 263, 
269, 271, 274* 286, 287, 
288, 289, 290, 291, 292, 
293, 294, 295, 296, 299 

397, 418
401, 404, 411, 447, 449,462
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Page. 
... 300

ix., 404, 512 
157, 158 

74
... 529

311, 313, 315, 
337, 338, 343, 346, 350, 
351, 352, 353, 367, 369, 
370, 371, 373, 375, 386 

Rosewood, near Rockhampton ...110, 313, 351,
355, 356, 365,

Rodd B a y ...............
Roma ...............
Roper Creek 
Rosenthal Creek 
Rosetta Creek 
Rosewood, near Ipswich

Rossend
Running Creek, Star, Burdekin 
Running River
Russell River

366, 382, 384 
343, 344 

. 7, 129, 312
7,312

xi., 122, 589, 597, 720, 736

Saint Geobge R iyeb, M itchell
Rives ... ... ............................  117

Saint Jean’s Station, Darling Downs 666, 668 
Saint Lawrence ... ... 95
Saint Paul’ s Creek ... ... ... 529
Saint Ruth ... ...............  605, 668, 675
Saltern Creek ...............  416,423

tSandgatc ... ... ... 618
Sandringham ... ... ... 432
Seafortli ... ... ... ... ... 548
Sellheim River xii., 13, 135,136, 528, 724, 734
Severn River ...............  ... ix., 34
Sharrow ...........................  683
Shelburne Bay ... ... 622
Sir William Thompson Range 541
Skeleton Creek ... ... 405
Soldier’s Cap ... ... ... 520
South Australia... ... ... ... 20,375,

390, 403, 404, 406, 407, 408, 
409, 433, 450, 451, 454, 456, 
457, 459, 474, 475, 479, 491, 
549, 618, 623, 631, 643, 682

Spencer Creek ...............  ...............  514
Spicer’s Peak ... ... ... 4
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Angiopteridium ...............  375 ,, curta ...............  453
„ ensis ... 375 „ hughendenensis ...............  395
„ sp. ind. 352, 354, 362, 3 7 5 „  orbicularis 409,451

Anomalocardia ...............  641 „ rejlecta ... 409,453,457
„ trapezia 641 „ simplex 449,453

Arflsopora ............... ...............  57 ,, substriata... 453,459
„  australis ... 4 3 ,4 7 ,5 7 „  umbonalis... ... 409,453,458
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Aviculopccten

f f

f f

f f

Page.
........................................ 265

illawarrensis ... ... 269
? imbricatus ... 84, 184, 2 6 7  
Laurenti ... 92, 93, 94,184, 2 6 8  
limseformis... 84, 95,159,184, 266 
multiradiatus 84, 89,184, 2 6 8  
subquinquelineatus 159,184, 2 6 6

B aiera
,, bidens 

Banksia
B aylea  K onincki ... 
Belem nitella diptycha  
Belemnites ...

,, australis 
Barklyi 
Canhami

eremos... 
oxys ... 
paxillosus 
Sellheimi

Belleroplion
a
i f

micromphalus 
stanvellensis ...

Belonostomus
„ Sweeti

Beyrichia
„ varicosa ... 130,

Billingsia alveolaris 
Biziura

„ exhuruata ... 
Brachalletes

„ Palmeri
Bracliyphyllum

,, ou stra le , var.
,, crassum ...

Bucania
„ textilis

Bulimus
„ B airdii 
„ fibratus

Bulla ampulla 
Burrows ? ...

... 318
312, 318

...............  662

...............  288
394,490 

... 487,545,574 
409,410, 411 ,48 7

...............  489
394, 406, 409,411, 

412, 413, 4 9 0  
409, 410, 4 8  8 

411, 4 8 8  
408,488 

...397, 409, 410, 
412, 413, 4 8 9  

... 289
...............  294
... 94,158,159, 

186, 2 8 9
...............  504
... 407,412,504
...............  214

137, 141, 181, 214  
53 

655 
655 
679 
679 
385

crassum  ... 385
353, 354, 363, 3 8 5

...............  290
93, 94, 186, 2 9 0

...............  646

...............  646
646
695

2 9 7

C a l a m it e s ..............
,, radiatus 
„  varians 
„ sp. ind. 

Campophyllum
,, Gregorii

Canis dingo 
Casuarina ... 
Ceratochelys sthenurus 
Cardiocarpum

„ australe
Ceratodus ...

,, Fosteri ...
„ * Palm eri 

Cerithium ebininum 
Ceromva

„ sp. ind. 
Cheenomya ...

,, acuta ...
? bowenensis 
? carinatayy

)y

91, 92, 93, 135, 136, 178
............................ 189
... 140, 141, 178, 1 8 8
............................ 188

60
44, 48, 6 0  

... 622 

... 622 
647, 650

...............  386
353, 354, 363, 3 8 6

...............  646
646 
646 

... 642

... 571
554, 571

...............  278
159, 185, 2 8 0  
159, 185, 2 8 0  

158, 159, 185, 2 7 9
? Etheridgei 84, 158,159, 185, 2 7 9

C h e lod in a .........................
„  longicollis 

Chlamydosaurus
„ Bennettii
„ Kingi

Clionetcs
„  australis ...
„  cracowensis

laguessiana  
sp. ind. (a)

f f

f f

Clironozoon ...

(s)
(«)id)

Page. 
... 648
... 648
... 648
... 648

...............  648
............................ 262
............................ 263
... 92, 93, 94, 130, 137, 

141, 158, 159, 183, 2 6 2
...........................  262

92, 94, 130, 133, 
138, 141,183, 262 

... 92,93,94,183,263 
133, 138, 141, 183, 263 
... 157, 159, 183, 264

... 682
„ australe ...............  682

Cliosornis ... ...............  657
„ preeteritus ...............  657

Cinulia ...............  484
,, Hoclistetteri 409, 410, 4 8 4

Cladochonus 201
„ tenuicollis 93, 179, 201

Cladopora rob u sta ... 54
Cleobis grandis ... 282

„ recta ... 284
Codakia percrassa ... ... 569
Coenites ...............  56

,, sp. ind. ... 43, 48, 5 6
Concliot-lieca turgida ...............  639
Conus glacus ...............  695
Corbicella ... ...............  471

„ ? maranoana 410, 471
Corbicula 319, 641

„ australis 606, 641
„ burrumensis 312, 319
,, nepeanensis 606, 641

Corbula crassa ...............  695
„ albuginosa ...  695

Cordaites ...............  198
,, australis ... 83, 140, 141, 179, 198

Corimya ...............  481
,, primula ... ...............  481
„ Wilsoni ... 410, 481

Crenatula ? gibbosa 458, 459
Crioceras ...............  499

,, australe ...409,410,411,412,413,49 9
„ Edkinsi ... ... 411, 5 0 2
,, Jackii ...............  499
„ irregulare 413, 499„ 501
„  sp. ind.................... 411, 412, 5 0 2

Cristellaria ... ...............  435
,, acutauricularis, var.

longicostata 409, 435
„ cultrata, va r . radiata 409, 4 3 5

Crocodilus ... ...............  652
„  australis 606, 652
„ porosus............... ...............  652

Cucullsea ............... 468, 565
„  costata  ... ...............  565
„ Hendersoni 411, 4 6 8
,, robusta 554, 5 65

Cultellus, sp ? ...............  695
Cunninghamites ...............  386

,, australis ... 353, 354, 363, 386
Cyathophyllum ...............  201

„ Leicbbardtii ...............  59
,, sp. ind. (a) 179, 201
„ „  (6) 179, 201
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Page.
Cycadinocarpus ............... 386
Cycadopteris odontopteroides ...............  368
Cyclas nepeanensis... ...............  641
Cyclopteris cuneata ...............  378
Cyclostigma ... 135,136,197

„ australis 140,141,179,197
„  sp. ind. 137,141,179,197

CypricardeUa ............... ...............  276
„ Jackii ... 84,184, 2 7 6

Cyprina 474,568
,, Clarkei 410, 412, 413, 414,

4 7 4 ,  554,555, 568
p SOCp Onsa . • • . * • 409,474

Cyrena ........................... ...............  641
„ australis ... 641
„ nitida 693

Cystipliyllum 58
,, americanum, var . aus-*

trale ... 4 3 ,4 8 ,5 8
Cythcrea ........................... ...............  473

„ Clarkei ... 409, 474
„ ? Hudlestoni 411 ,47 3
„  Moorei 4 11 ,47 4
„ Woodwardiana ... 409 ,473

Dasyurus ............... ...............  681
„  Yiyerrinus ...............  681

Delpkinula ... ...............  485
„ ? reflecta 410,485

Deltocyathus, sp. ind. 691
Deltodus ............... ...............  296

,, australis ... ... 93,186,2 9 6
Deltopecten............... ...............  2 6 9

„ illawarrensis ... 157,159,184,269
Dendrocygna ... ... 655

,, validipinnis... 655
Dentalina ... ...............  435

,, communis 409 ,435
Dentulium ... ... 483

,, arcotinum 409, 483
„  lineatum 409, 483
„ longirostrum ... 695
„ wollumbillacnsis 410, 411, 4 8 3

Dcrbyia ...............  225
„  senilis ...151,159,166,177,182,246

Dicranophyllum ...............  49
„  australicum 43j 47, 4 9 ,  132

Dielasma ...............  225
„ cymboeformis 181, 2 2 5
„ sacculus............... 159, 182, 2 2 6
„  „ var. kastata ... 93,182, 226
„ sp. ind. ... 93, 94, 182, 2 2 7

Didymosorus ...............  551
„ ? gleicbenioides 525, 554, 5 5 7

Dinomis 662
„  ? queenslandi© ... 662
,, Oweni ...............  658

Dinotherium australe ... . ... 668
Dione bullata ...............  695
Diprotodon........................... ... 604, 607, 622

„ australis 606, 607, 608, 668
,, minor ... 669

Discina ...............  444
„ apicalis 4 0 9 ,4 4 4

Dolium eostatum ... 694, 698
Dosinia canaliculata ... 695
Dromaius ........................... ... 661

„  gracilipes ... 6R1
,, novG’hollandice... ... 661

Dromaius patricius...
Page.

... 661
Dromornis ... 606, 658

„  australis... ... 606, 658, 659

E chidna ................ ...............  663
,, Oweni ...............  663
„ Ramsayi... ...............  663

Edmondia ... ...............  281
„ obovata ... ... 84, 185, 281

Entolium ...........................  264
„  sp. ind. ... 130, 138, 141, 183, 264

Equisetum ... ............................ 364
„ P latum 351, 354, 356, 362, 3 6 5
„  rotiferum 351, 354, 356, 362, 3 6 4

Estlieria ...............  347, 387
„ mangaliensis ... 353, 354, 363, 3 8 7

Euckondria ... ...........................  265
,, sp. ind. 130, 138, 141, 183, 265

Euompkalus ............................ 285
„ sp. ind. 92, 94, 185, 285

Euowenia ............... ............................ 669
„  grata ... ............................ 669
„ robusta ... ...........................  670

Eurydesma............... ............................ 277
„  cordata... ...............  185,278
„ sacculus ...............  185,278

F a v o s it e s ............... ............................ 50
„  Goldfussi ...........................  50
„ gotklandica ...............  43, 48, 50

Fenestella ... ...............  157, 217
„ densa ... ...........................  217
„ fossula ... 83,92,94,151,159,181,217
„ internata ............... 94,181, 2 18
„ multiporata 130,137,141,181,218
,, sp. in d .... ... 83, 89, 94, 181, 218

Fulica 658
„  prior 658
„ prior 658

O alaxea  ................ ... 691
Grallinula ............... ... 657

„ peralata ... ... 657
„ strenuipes ... 657

Gastrockaena ... 482
„ australis 410, 4 8 2

Gervilleia ... ... 409
„ angusta ... ... 409

Glauconome ...............  223
„  sp. ind. 93, 94, 181, 223

Gleickenia ... ...........................  371
,. bindrabunensis... ... ... 557
,, lineata ... ... 352, 354, 362, 371

Gleiehenites bindrabunensis ... ... 557
,, odontopteroides ... ... 368

Glossopteris... 168, 169, 170, 171, 172, 
174, 176 ,193 , 518, 519, 
520, 528, 530, 554, 558 

159, 178 ,195„ ampla...
,, Browniana 159,177,179,193, 300
,, linearis 159,175,177,179,194
„ moribunda ...............  361

Glycimeris ... 478, 570
„  aramacensis 411, 4 7 9
,, Maccoyi ...............  4 1 0 ,4 8 0
„  rugosa ... 410, 414, 4 7 8 ,  554, 555
„  sulcata ... ... ‘ ... 5 54 ,57 1

Tatei ............................ 410
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Page.

Goniatites %........................... ...............  294
„  micromphalus ... ... 159, 186, 294
„  planorbiformis 92, 93, 94,186, 2 9 5
„  sp. ind. ... 84,88, 92, 94, 186, 2 9 5

G on iom y a ........................... ...............  480
„  depressa............... ... 410, 4 8 0

Granatocrinus ...............  210
„  Wachsmuthi 92, 94, 180, 2 10

Griffitliides ... ... ‘ 216
„  dubius ... ...............  214
,, seminifera 92, 93, 94,181, 216

Gyroceras ... ............... ...............  294
„  dubius ... ... 9 3 ,9 4 ,2  9 4
„  Philpi ... 44, 47, 48, 6 9

H almatueus temporalis 613
„ stigmaticus... ...............  613

Hamites ...............  496
,, ? laqueus ... 411,412, 4 9 6

Haploeeras ... ...............  494
„  Daintreei ...............  495
„  Flindersi 494
„ Sutherlandi ... 496

Heliolites ... ...............  60
„  Daintreei 44,48,61
„  Nicliolsoni ... 44, 48, 6 3
„  plasmoporoides... ... 44, 48, 62
„ porosa ... ... 44,47,48, 61

Helix ............... ... 610,613,645
„ Cunninghami ...............  645
,, Incei... ...............  645
„ iuloidea ...............  643
„  Parsoni ...............  645
„  splendidula ... 643
„  „  var. strangeoides 643
„ Wliartoni ............... ...............  645

Homomya ... ...............  480
„ sp. ind................. 410, 480

Hypsiprymnu8 Greyi ... 612
„  rufescens ... ... 612

I chthyosaurus ............... 505,696
„ australis... 394,412,413, 5 0 5
„ marathonensis ... 4 1 2 .5 0 6

Inocerainus ... ...............  462
„  Carsoni 394, 400, 412, 413, 463
„ Cripsianus ...............  465
„ Cripsii ... 406,411,465
,, elongatus 395 ,412 ,464
„  marathonensis 395, 412, 4 6 4
,, multiplicatus, yar.

elongatus ... 395,464
„  pemoides 395,399,411,412,464
„ Sutherlandi ... ... 394, 400, 412,

413, 463, 464

K o a l e m u s ............... 671
„  ingens ... 671

L jEVICARDIUM ... 476
„  Brazieri 413, 4 7 6

Lamna ...............  503
„  appendiculata ...............  5 0 3
„ Daviesii 4 1 3 ,5 0 3

Lasiocladia ... ...............  189
„ ? Hindei ... 9 3 ,1 79 ,1 99

Leda australis ...............  469
Leda pullata ...............  695

Page.
Lepidodendron ...........................  196

„  australe ... 91,92,93,115,121, 
129, 130, 135, 137, 
140,141, 179, 1 9 6

„  noihum ...........................  196
„  veltbeimianum ... 129,140,141,

1 79 ,19 6
„ sp. ind. 137,140, 141,179, 197

Lepralia ............... ...........................  441
„ oolitica ....................... 409, 4 4 1

Leptoria, sp. ind. ... ...........................  691
Leptosiagon... ............................ 674

„ gracilis ...........................  674
Lima 447, 562

„ ? braamburiensis 409, 447
„ Gordoni 409, 4 4 7
„  ? multistriata 409, 4 4 8
„ Eandsi 554, 5 6 2
,, sp. ind. 554, 563

Limax jibratus ... 646
Limnaea ............... ... 644

„ rimosa 606, 644
„  rinosa 606, 644

Lingula ... 264,444
,, mytiloides... 88,183,264 

...............  408,409,444„ ovalis
„  subovalis ... ...............  409,444

Lithophaps ... ...........................  656
„ ulnaris ... ... ... 656

Loxonema ... ... ... ... 28o
„ sp. ind. ... 92,94,185,285

Luciella ...........................  288
„  Grayae 93, 94,186, 2 8 8

Lucina anomala ............................ 450
„ ? australis... ............................ 451

Lutraria ............................ 572
„ sp. ind. ... ...............  554,572

M accotella ...............  451 ,50 3
„  Barklyi ... 410,413,414,453, 

454, 455 ,459 ,460 , 555
„ „ var. mariae-

buriensis 458. 554, 563
,, corbiensis ... 410 ,414 ,454 ,458, 

554, 555, 563
„  reflccta ... 410,414,452,454,

4 5  7 , 458, 554, 555, 5G3 
substriata ... 410,414,454,45 8 , 

460, 554, 555, 563
umbonalis ... 410 ,414 ,454 ,458 , 

459, 554, 555, 563
Macroca llista ...............  475

,, ? plana 410 ,413 ,476
Macropus ... ...............  672

„ afRnis ... ...............  673
,, Ajax ............... .............. 674
„  robustus ...............  674
„ Titan ... ...............  673
,, sp. ind. ...............  674

Macrotaeniopteris ... ...............  376
„ crassinerris ...356,363,376
) j lata ... ...............  361
„ wianamattac 352, 354,

i 363, 376
9) sp. md.... 363, 377

Mactra ............... ... 481
„  tr igon a lis ............... 411, 481
„  sp. ind....................... ... 695
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Martinia ...........................
Page.

236, 237 Mytilus ...............
Page.

...............  466
„  ? productoides ... 88,92,94,182, 2 3 6 „  Bigsbyi ... • •• ...............  272
„ subradiata 84, 158 „ inflatus 409, 410, 413, 4 6 7

Martiniopsis ...............  236 y) ingens . »• ... 411, 4 6 7
„  -Darwinii 95, 157,159, 182, 2 4 0 „  linguloides ... ...............  409
„  subradiata ... 159,182, 2 3 8 „  planus ...............  466
„  „  var. Koninckii ... 2 3 9 „ rugocostatus 409, 410, 4 6 6
„  „ var. Mor- ,, Scoulari ...............  409

risii 88,182,239,240 „ Tenison-Woodsi ... 4 1 0 ,4 6 6
„ ,, var. trans-

versa ... ... 2 3 9 Nassa liqttijarensis ...............  695
Mastodontoid T achy derm ... ...............  268 „  sp. ind. ...............  695
Megalania ... 647, 649, 650, 651 Nat'ica 485, 573

„ p r is c a ............... 649, 650 „  Jackii 413, 4 8 6
,, prisca ... ...............  647 „ lineata 409, 485

Mciolania ... ...............  647 „ ornatissima ... ... 4 1 0 ,4 8 6
,, minor ... 647, 650 ,, plumbea ...............  643
„ Owenii ... 647, 651 „ variabilis 409, 410, 414,
,, platyceps 

Melania
... 647, 650 
...............  642 ,, variata

4 8 5 ,  554, 555, 573 
...............  285

„ area ..; 606,642 „ sp. ind. • .. ...............  485,
„ balonensis............... 606, 642 N a ticop sis ............... • . • ...............  284
„ clavus ...............  693 „ harpseformis . . . . 93, 94, 185, 284
,, denisoniensis 606, 642 „  variata ... 130, 138, 141, 185, 285 

130, 138, 141, 185, 285„  moesta 606, 642 „ sp. ind. ...
,, onca ... ..• 606, 642 Nautilus . • • 292, 502
„ pagoda 606, 642 ,, ? ammonitiformis 93, 94, 186, 2 9 2
„ subimbricata ...............  606 „ Hendersoni ... ... 411, 412, 502
„  sp. ind. 606 „  sp. ind. •. • ... 93, 94, 186

Meleagrina ... ...............  452 Necrastur ... • • • ...............  354
Meleagrinella 453, 482 ,, alacer ... ... ... 354
Melosira arenaria ...............  330 Neritina gagates . . • ...............  694
Merismopteria ...............  271 Notiosaurus • • . ...............  651

„ macroptera ... 159,184,271 „  dentatus ... ...............  651
Mesoblastus ...............  210 Notochelone ... ...............  505

„  ? australis 93, 159, 180, 2 1 0 „ costata ... ... 396,412,505
Mesostigmodera ...............  387 Notochelys costata ... ... 396, 505

» typica 353, 354, 363, 3  87 Notoelephas ... ...............  683
Metapteryx ... ...............  662 ,, australis ... ...............  683

„ bifrons............... ...............  662 Nototherium 606,607
Micraster ........................... ...............  559 „ dunense ... ...............  667

,, Sweeti 554, 5 5  9 „  inerme ... ...............  667
Mitra, sp. ? ... ............... ...............  695 „  Mitclielli ... ...............  667
Modiola ........................... ...............  468 • Nucula ............... ... 469,565

„  linguloides... ...............  467 ,, australis ... 410, 4 6 9
„  unica ............... ... 4 1 0 ,4 6 8 „ Cooperi . • • 410, 4 6 9

Modiomorplia ...............  272 „  gigantea ... 554, 5 6 6
„  Dainfcreei ... ... 88, 184, 2 7 2 „  quadrata ... 406, 409, 411,414, 

469, 554,555, 5 6 5  
409,410, 4 6 9

,, mytiliformis 157,158, 
. 159,184, 2 7 3 „  truncata

Monotis Barlclyi ... ...............  455 „  sp. ind. ... 93,94,138,184, 
274, 406, 411, 4 7 0  

275,566
Monticulipora

„  sp. ind.
...............  202
... 89, 180, 202 Nuculana ...

M ou rlon ia ............... ...............  287 „ Randsi ... ... 5 5 4 ,5 6 6
„  ? coniformis 158,159, 185, 2 8 7 ,, sp. ind. ... 130,138,141,184, 2 7 5
,, Strzeleckiana ... 92, 94, 185, 287 Nyroca ... ...............  655

Murchisonia ...............  289 „ australis •.. ...............  656
„  carinata 93, 94, 186, 2 8  9 „ reclusa ... ...............  656
„ sp. ind. (a) ... 93, 94,186, 289 „ robusta . .. ...............  655
„  » (J) ... 
”  » (c) •••

93, 94,186, 289 
93, 94, 186, 227 Odontopteris odontopteroides ... 368

My a McCoyi ...............  480 Oliva ispidula ...............  695
Myacites Me Coy i ... ...............  409 „  lepida... ...............  695

„  ru gosa ............... ...............  409 „  neostina ...............  695
Myophoria ... 470 „ sidelia... ...............  695
Myriolitlies........................... ...............  225 „ sps..................... ...............  695

„  queen slandensis ... 89,92,94, Orbipora ? Waageni ...............  206

Mytilops ...............
181, 2 2 5  

...............  272
Ornithorliynchus ...

„  agilis
...............  663
...............  663

„  ? corrugata 93, 94,184, 2 7 2 Orthis ............... ...............  244
„  ? sp. ind. ... ... 84,184,272 „  australis 92,93,182,245
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Page.
Orthis resupinata ............... 88,92, 93,130, 

137,141,182, 244
Orthoceras ... ...... ...............  293

„  sp. ind. 84, 93, 94,130,138,
141,157,159,186, 293

Ortliotetes ... ............. 68
„  concentrica 44, 47, 6 8
„  crenistria . 68
„  , ,  var. senilis ... ... 246
„  umbraculum ... 44, 47, 6 8

Ospliranter . . . ...............  674
„  Cooperi 674
„  G-ouldi ....................................  675

Ostrea ... 445, 531, 536, 561, 640
, ,  mordax ....................................  640
„  pestigris 640
„  vesiculosa . . . 412, 445
„  sp. ind. 554, 561

Otodus appendiculatus . . .  397, 413, 503
Otozamites . . . .....................................  381

„  Mandesloki 323, 354, 363, 3 81
„  sp. ind. 312, 318

0 wen t a grata 669
Oxytoma ...............  448

„  rockwoodensis . .  411,412 ,448
„  ? simplex 410, 4 4 9

P achtdomtjs 282
„  globosus . . .  159, 185, 282

Pacliypora . . . 51
„  mericlionalis ... 43, 47, 48, 51

Pacliysiagon ... 675
, ,  Ferragus 675
„  Otuel ... 675

Parallelodon 274
„  costellata 84, 2 7 4

Palaeomcera. . .  ............... 478, 570
„  mariaeburiensis 554, 5 7 0
, ,  sp. ind. 411, 478, 554, 5 7 0

Palaeoniscus 136, 138, 140, 141
„  Eandsi 186,296

Palaeopelargus 354
„  nobilis 354

Palorchestes 675)) azael . . . 675
Pallimnarclius 652

, ,  pollens ... 652
Panopea 478, 570

„  rugosa ... 478
„  sulcata ... 571

Pecopteris australis 316, 360
, ,  gleichenoides . . . 557
„  odontopteroides 368

Pecten ... 445
„  aequilineatus 409, 4 4 5
, ,  comptus 266
, ,  Jimbriatus ... 445
j ,  limceformis . . . ... 266
„  Moorei 409, 4 4 5
„  novae-guineas 692, 698
, ,  psila ... 409, 411, 446
, ,  soeialis 409, 413, 446
„  subquinquelineatus ...............  266
„  sp.ind. 411, 412, 446, 695

Pelicanus ............... ...............  354
„  proavus . . . 354

Pentacrinus. . . ...............  439
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PLATE 1.

Fig. 1. Stromatoporella, sp. ind. Vertical section. x l2 . Reid Limestone, Northern
Railway.

Fig. 2. Do. . Tangential section, x 12.

Fig. 3. Stromatopora, sp. ind. Portion of a weathered surface, with button-shaped
prominences. Reid Gap.

Fig. 4. Do. Vertical section of the Bame. x 12.
Fig. 5. Do. Tangential section of the same. X 12.

Fig. 6. H eliolites porosa, Goidf. A  highly weathered fragment, with the calices,
septa, and coenenchyma beautifully shown, x 2. Reid Gap.

Fig. 7. Heliolites Daintrcei, N. and E. A  fragment showing the relative proportions
and form of the corallites. Broken River Limestone. [B.M.]

Fig. 8. Do. Transverse section, with the calices, septa, and copious coenenchyma.
x5 .

Fig. 9. H eliolites plasmoporoides, N. and E. Transverse section, with calices and
limited coenenchymal tubuli. Broken River Limestone. 
[B.M.]

Fig. 10. Do. Portion of same, x 5.
Fig. 11. Do. Vertical section, with the Heliolite-like tabulae in the tubuli. x 5.

Fig. 12. H eliolites Nicholson% Eth. fil. Transverse section, showing the large number
of small coenenchymal tubuli. x 4. Broken River Lime
stone. [B.M.]

Fig. 13. Alveolites robmtus, Rominger? Portion of a bifurcating branch. Broken
River Limestone. [B.M.]

Fig. 14. Do. Portion of the weathered surface, x 4.

Fig. 15. Alveolites, sp. ind. Several calices of a lobate or palmate form. x6 .
Arthur’s Creek. [B.M.]

Fig. 16. Do. Vertical section of a part of the corallum, showing the irregular
walls and numerous tabulae, x 6.

Fig. 17. Do. Horizontal section, exhibiting the thin walls of the corallites. x 6.
Fig. 18. Bomingeria ? Foordiit Eth. fil. Ramose corallum, with subaltemate tubular

corallites. x  1|. Reid Gap.
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PLATE 2.

Fig. 1. Alveolites alveolaris, De Kon. Portion , of the weathered surface, x 2.
Regan’ s, Northern Railway.

Pig. 2. Do. Two corallites seen in longitudinal section, naturally weathered,
with pores, x 25.

Pig- 3. Do. Transverse section, showing the form of the calice-mouths, and
proportionate thickness of the walls. X 25. •

Pig. 3a. Do. Longitudinal section, with the position of the tabulae in the tubes.
X 25.

Pig- 4. Do. var. queenslandensis, Eth. fil. and Foord. Transverse section,
showing rather larger and more elongated calices. x 25.

Pig. 5. Do. do. Longitudinal section with pores and tabulae, x 25.

Pig- 6. Do. do. Another longitudinal section, with tabulae only, x 25.
Pig. 7. Amplexopora ? KonincJci, Eth. fil. and Foord. Portion. o£ surface, with a

series of calices. x 50. Northern Railway.

Pig- 8. Do. Transverse section, with spiniform corallites (acanthopores ?) x 50.
Pig. 9. Do. Another transverse section of a larger number of calices. x 25.

Pig- 10. JBachypora meridionalis, N. and E. Portion of a bifurcating branch.
Arthur’s Creek. [B.M.]

Pig. 11. Do. Fragment of the surface, x 5.

Pig- 12. Do. Tangential section, showing the thickened walls of the corallites.
xlO .

Pig. 13. Do. Longitudinal section, showing the same, x 10.

Pig. 14. Do. Weathered example, exhibiting the general appearance of the
coral. Northern Railway.

Pig- 15. Do. Longitudinal view from a polished section.

Pig. 16. Undescribed Coral. Weathered surface. Beacon sfield.

Pig. 17. Do. Surface enlarged to show form of corallites, and apparent fission
as in the genus Chcetetes. x 4.

Pig. 18. Ccenites, sp. ind. Portion of a foliated corallum. Northern Railway.

Pig. 19. Do. Calices enlarged, x 4.
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PLATE 3.

Pig. 1. Favosites gothlandica, var. Ooldfussi, Ed. and H. Side view of a large
weathered corallum. —i .  Broken River. [B.M.]

Pig. 2. Do. do. Weathered surface, with a transverse view of the corallites.
Pig. 3. Do. do. Vertical or side view, showing the close-set tabulae.
Pig. 4. Favosites gothlandica, Groldf. Upper weathered surface of a large flat

laminar corallum. -r-§-. Broken River.

Fig. 5. Do. Weathered surface, with transverse view of the corallites. x  6.
[B.M.]

Pig. 6. Arceopora australis, N. and E. Transverse section taken from a polished
surface, showing the form of the corallites and porous 
condition of the walls, x 2. Broken River. [B.M.]

Pig. 7. Do. Transverse section of the corallites, with the porous walls and 
trabecular septa, x 8.

Pig. 8. 
Fig. 9.

Pig. 10.

K g . 11.

Pig. 12. 

Pig. 13.

Pig. 14. 

Pig. 15.

Do.
Do.

Yertical section, x  2.
Vertical section, with the cribriform condition of the walls, septa, 

and rudimentary tabulae, x 8.

Ggathophyllum (comp. C.helianthoides, Goldf.). Transverse section of part 
of a corallite. Beaconsfield.

Ggathophyllum, sp. ind. Exterior of the corallum, with growth accretion- 
ridges. Northern Railway.

Do. Transverse section.

Gystiphyllum americanum, var. australasica, Eth. fil. Side view of a
partially decorticated example. Northern Railway.

Do. Transverse section of the corallum.

Gamphophyllum Gregorii, Eth. fil. A  natural section, vertical below, showing 
the denuded ends of the septa; oblique above, exposing 
irregular tabular Northern Railway.

Transverse section of a smaller example, with marginal vesicular 
tissue, septa, and central tabulate area. Northern 
Railway.

Vertical section towards the base of the corallum, with slightly 
concave, irregular, or oblique tabulae. xl-J. Northern 
Railway.

Pig. 18. Do. A similar example, x  1£.

Pig. 19. TTndescribed Turbinate Corah Broken River. x2 . [B.M.]

Pig. 16. Do.

Pig. 17. Do.
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Fig. 1. Spirifera euryglossa, Schnur. ? Ventral valve. Fanning Limestone.

Fig. 2. Atrypa desquamate J. de 0. Sby. Ventral valve, with radiating surface-
ridges. Fanning Limestone.

Fig. 3. Do. Dorsal valve, with the same, and remains of the spirals. Fanning
Limestone.

Fig. 4. Atrypa reticularis, Linn. Ventral valve. Fanning Limestone.
Fig. 5. Bhynchonella primipilaris, Von Buch. Ventral valve. Fanning River.
Fig. 6. Gyroceras FM lpi, Eth. fil. Natural weathered surface, with septa and

remains of the siphuncle. —J. Northern Railway.
Fig. 7. Do. Portion of the external surface of the back, shewing the blunt

marginal tubercles, longitudinal grooves, and cross striation.

Fig. 8. Lepidodendron Veltheimianum, Sternb. ? A  decorticated example. Drum
mond Range.

Fig. 9. Spondylostrobus ?, sp. ind. Vertical section of a large block. x3 .
Wycarbah.

Fig. 10. Do. Horizontal section, x 3.

Fig. 11. Asterocalamites scrobiculatus, Schl. Two examples, mechanically united, one
showing three and the other five intemodes. Drummond 
Range.

Fig. 12. Do. Conical termination of the stem, with nine internodes. Drummond
Range.

Fig. 13. Dicranophyllum australicum, Dawson. Upper Fanning Beds (after Dawson,
Quart, Journ. Geol. Soc., xxxvii., t. 13, f. 15),

PLATE 4.
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Lepidodendron austraj,ey Mc.Coy.
Fig. 1. Part of a small branch with rhombic scars, showing the scar of the vascular- 

bundle as a line along the middle of each rhomb. Mount Wyatt or 
Canoona ?

Fig. 2. Dichotomously dividing branch, the upper part clothed with leaves; the lower 
without leaves, and showing the rhombic scars of the latter. Mount 
Wyatt or Canoona ?

Fig. 3. Portion of another branch, showing the passage of the rhombic leaf-scars 
into the more compressed scars of the upper part; the scar of the vascular 
bundle is situated on the upper angle of the leaf-scar. Mount Wyatt or 
Canoona ?

4. Part of a larger branch, with the vascular scar in the centre of the leaf-scar. 
Mount W yatt or Canoona ?

5. Part of a stem, with large leaf-scars and apical vascular scar. Mount Wyatt 
or Canoona ?

6. A  similar example. Drummond Range.
7. Leaf-scars, without any vascular scar. Mount Wyatt or Canoona ?

8. Portion of a large branch, with the leaf-scars compressed laterally or perpen
dicularly. Drummond Range.

Fig. 9. Part of a branch, clothed with leaves, x 2£. Mount Wyatt or Canoona ?
Fig. 10. Part of a somewhat older branch, deprived of the leaves, and showing the 

bases somewhat larger than in Fig. 1. x  2\. Mount Wyatt or Canoona ?

[Figs. 1-5, 7, 9, and 10 are copied from the figures of Mr. Carruthers. He does 
not, in his Paper, distinguish between the localities of the specimens; they,may, there
fore, come either from Mount Wyatt or Canoona. The repository of these specimens, 
also, is unknown to me, unless they be in the Botanical Department of the British 
Museum.]

Fig.

Fig.

Fig.
Fig.

Fig.
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PLATE 6.

K g. 2, 
Pig. 3. 
Pig. 4.

Pig. 5,

Pig. 6.

Pig. 7.

K g. 8.

Pig. 9.

K g. 10.

Pig. 11. 

Pig. 12.

Pig. 13.

K g. 14.

Pig 15.

Kg. 1. Lepidodendron, sp. ind. Portion of a partially decorticated stem. (The scars 
’ are too distinctly drawn.) Drummond Eange.

Knorria condition o f Lejpidodendron Veltfieimianum. Near Mount McConnell.
Do. of K g. 1 f  Drummond Eange.

Lepidodendron Veltheimianum, Sternh. ? (The scars are too distinctly drawn.) 
Corner Creek, Star Eiver.

Stenopora australis, N. and E. Portion of a corallum, showing superimposed 
stage-growths. Bowen Eiver. [B.M.?]

Do. Three corallites, with moniliform expansions of the tubes; much 
enlarged. Bowen Eiver.

Do. Tangential section, with incomplete tabulae and secondary infilling, 
x 24. Bowen Eiver. [H. A.N.]

Do. Vertical section of the corallites, with moniliform walls and tabulae. 
x24. Bowen River. [H.A.N.]

Stenopora Leichhardti, N. and E. Tangential section, showing the form of 
the corallites, their thick walls, and numerous acanthopores. 
x24. Bowen Eiver. [H.A.N.]

Do. Vertical section, exposing the walls of the tubes carrying 
acanthopores. X 24. Bowen Eiver. [H. A.N.]

Stenopora ? Jaakii, N. and E. Natural section of a branch. Bowen Eiver.
Do. Portion of the corallum, highly enlarged, displaying the curvature 

of the tubes and periodical thickenings. Bowen Eiver.
Do. A fragment, still more highly enlarged, showing supposed pores. 

Bowen Eiver Coal Field.

Stenopora gimpiensis, Eth. fil. Portion of a corallum fractured longitudinally, 
giving the characteristic appearance of the coral. Gympie.

Do. A few corallites, highly enlarged, to show angle of divergence, but 
the faint annulations are not represented.
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Fig. 1. Cyathophyllum, sp. ind. Horizontal natural section of an immense coral,
which must have had a complete diameter of 7 i inches. Port 
Curtis.

Fig. 2. Stenopora Leichhardti, N. and E. Portion of a corallum, showing mode of
growth, &c. x J. Bowen Biver.

Fig. 3. Orbipora? Waageni, Portion of a bifurcating corallum, split in half
naturally, showing the natural size of the corallites. G-ympie.

Fig. 4. Do. Portion enlarged to show approximate size of the tubes and angle
of divergence, x  2. Kooingal.

Fig. 5. Do. Transverse section exhibiting the form and relative size of the
corallum. x 2. Kooingal.

Fig. 6. Poteriocrinus crassus, Miller ? Impression of part of a stem with numerous
cirri. — Stanwell.

Fig. 7. Undescribed Qrinoid. Impression of eight arms, highly punctate. x l f .
Bockhampton.

Fig. 8. Crinoid calyx and arms. Portions of five arms and. part of the calyx o f an
undescribed crinoid. X 2. Bockhampton.

Fig. 9. Actinocrinus or Bhodocrinus. Impressions of a few plates, highly ornamented
with tubercules and radiating ridges. x l£ . Great Star 
Biver.

Fig. 10. Oranatocrinus ? Wachsmuthi, Eth. fil. Cast from the impression of a
much crushed and a little distorted calyx, exhibiting one 
ambulacram and a deltoid plate. The first Blastoid found 
in Australia. x l| .

Fig. 11. Phillipsia Woodwardi, Eth. fil. Portion of the glabella with thickened frontal
margin, basal lobe, and three furrows on each side, x  1J. 
Stanwell.

Fig. 12. Phillipsia dubia, Eth. Thorax and pygidium, with part of the glabella (after
Etheridge, Quart, Journ, Oeol. Soc., xxviii., t. 18, f. 7). 
Don Biver. [B .D .]

Fig. 13. Phillipsia Woodwardi, Eth. fil. Glabella without frontal margin, x  1J.
Stanwell.

Fig. 14. Qriffithides seminiferus, Phillips P Fragment of a free cheek, with a plain
frontal border, x 4. Stanwell.

Fig. 15. Beyrichia varicosa, Jones. Internal cast of a right .valve. X 8. Dotswood
Beds.
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.
Fig. 10.

Fig. 11.

Fig. 12.

Poteriocrinus ? Smithii, Eth. fil.— Cast from an impression with stem and 
cirri, calyx, arms, and pinnulse. x  1J. Stanwell.

Arenicolites, Burrow at right angles to the bedding, infilled with matrix, 
and exposed by natural weathering. Stanwell.

Do. Horizontal or surface view of another specimen, showing the 
clustered nature of the tubes and form of the aperture. 
Stanwell.

Track?—formed of jointed cup-like segments. Athelstane Range, Rock
hampton. (Loose on surface.)

Phillipsia dubia, Eth. A decorticated and almost entire specimen, showing 
the peculiar outline of the glabella. (The pleurae of the 
pygidium are too few by two or three.) X 3. Corner Creek.

Do. A larger pygidium, with the correct number of pleurae on the 
pygidium. x l } .  Stanwell.

Fenestella multiporata, de Koninck (non McCoy). Portion of a characteristic 
polyzoarium. Stanwell.

Do. Portion much enlarged, with the basal plate removed, exposing 
the backs of the cells and the form of the fenestrules.

Fenestella or Polypora. A  carbonaceous filmy impression. Gympie.
Phyllopora, or form allied to Betepora laxa, De Koninck. A  film-like 

expansion of indefinite character. Gympie.
Do. Portion enlarged, showing casts of cell-mouths on both the 

interstices and dissepiments.

Protoretepora ampla, var. Woodsi, Eth. fil. An impression of a polyzoarium, 
with casts of the fenestrules. Bowen River.
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Pig. 1. Folypora Smithii, Eth. fil. Impression of the back of portion of a poly-
zoarium. Stanwell.

Pig. 2. Do. Pragment highly magnified, showing the form of the fenestrules,
and the striated interstices.

Pig. 3. Do. Impression of another example. Stanwell.
Pig. 4. Fenestella fossula, Lonsdale. Impression of the celluliferous face of a

crumpled frond. Bowen River.

Pig. 5. Do. Pragment highly enlarged, with casts of the cell-mouths and
fenestrules.

Pig. 6. Fenestella internata, Lonsdale. Impression of the poriferous face of a
large colony. — Stanwell.

Pig. 7. Do. Portion highly magnified.
Pig. 8. RJiombopora laxa, Etheridge. Portion of a branch, with two bifurcations,

and showing general habit. Gympie.
Pig. 9. Do. Natural section, with tubes enlarged, x 4.
Pig. 10. JDielasma cymbceformis, Morris, sp. Internal cast of a fine example. Bowen

River.
Pig. 11. Do. Side view of the same specimen.
Pig. 12. Spirifera, allied to S. striata, Sby. Dorsal valve of a small individual (after

Etheridge, Quart. Joum . Geol. Soc., xxviii., t. 18, f. 8). 
Don River. .[R.D.]

Fig. 13. Spirifera Darwinii, Morris. Ventral valve of a young specimen. Bowen
River.

Pig. 14. Do. Dorsal valve.
Pig. 15. Spirifera trigonalis, var. bisulcata, Sby. Ventral valve (after Etheridge,

Quart. Joum . Geol. Soc., xxviii., t. 17, f. 4). Bowen River.
[R.D.]

Pig. 16. Do. A  large individual (S. striata, Etheridge, Quart. Joum. Geol.
Soc., xxviii., t. 17, f. 5. Bowen River.) [R.D.]
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PLATE 10.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 11.

Fig. 15.

Fig. 16.

Spirifera tasmaniensis, Morris? A  decorticated specimen seen from the 
dorsal side, with the costae much broken up. Bowen River 
Coal Field.

Spirifera Stoicesii, Konig. Internal cast of the dorsal valve, area, ventral 
umbo, &c. Mount Britton Gold Field.

Do. The same specimen, seen from the ventral side.
Do. Cast from an impression of a fragmentary specimen, showing the

grouping of the radiating costaB. Gympie.

Spirifera StrzelecJcii, De Koninck. Cast of the exterior of a large dorsal valve, 
with simple widely separated costae. Gympie.

Do. Cast of the interior of the ventral valve (after Etheridge, Quart.
Journ. Geol. Soc., xxviii., 1 .16, f. 3). Gympie. [B.D.]

Do. (?) Cast of the interior of the ventral valve of a small example, 
slightly decorticated (after Etheridge, Quart. Journ. Geol. 
Soc., xxviii., t. 15, f. 4). Gympie. [B.D.]

Spirifera vespertilio, G. B. Sowerby. Cast of a dorsal (?) valve with a 
subdivided fold (after Etheridge, Quart. Journ. Geol. Soc., 
xxviii., 1 .16, f. 2). Gympie. [E.D.]

Spirifera bicarinata, Eth. fil. Cast of a ventral valve, with the deep sinus 
and much extended hinge-line. Port Curtis.

Spirifera convoluta, Phillips ? Cast of an indistinctly preserved ventral 
valve. Bowen Biver Coal Field.

Do. Cast of the ventral valve of another example (after Etheridge, Quart.
Journ. Geol. Soc., xxviii., 1 .17, f. 3). Bowen River. [B.D.]

Spirifera trigonalis, Martin, var. acuta, Etheridge. Decorticated dorsal valve 
(after Etheridge, Quart. Journ. Geol. Soc., xxviii., t. 16, 
f. 1). Gympie. [R.D.]

Spirifera bicarinata, Eth. fil. Cast of a small ventral valve with a deep 
sinus. Stanwell.

Spirifera dubia, Etheridge. Dorsal valve (after Etheridge, Quart. Journ. 
Geol. Soc., xxviii., 1.16, f. 6). Gympie. [B.D.]

Spirifera, sp. ind. Cast of a ventral valve, with cost© partially united in 
bundles.

Spirifera (? S. Clarkei, De Kon.). Dorsal valve, with a sharp narrow fold, 
and equidistant simple cost©, Bowen River Coal Field,
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K g. 1. 
Pig. 2. 
Pig. 3. 
Fig. '4. 
Fig. 5.

Fig. 6.

Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11.

Fig. 12.

Fig. 13. 
Fig. 14.

Fig. 15.

Fig. 16.

Fig. 17. 
Fig. 18. 
Fig. 19.

Fig. 20. 
Fig. 21. 
Fig. 22. 
Fig. 23. 
Fig. 24.

Fig. 25.

Fig. 26. 
Fig. 27.

Fig. 28. 

Fig. 29.

Spirifera bicarinata, Eth. fil. Ventral valve. G-reat Star River Series.
Do. Another specimen. Port Curtis District.
Do. Portion of a ventral cast of a variety. Port Curtis District.

Spirifera duodeeimcostato, McCoy. Ventral valve. Cania.
Spirifera, sp. ind. Impression of part of a large ventral valve, with 

numerous interpolated ribs. Stanwell.
M artinia? produetoides, Eth. fil. Ventral valve, possessing incipient 

radiating ribs in the middle line. Cania.
Do. Another specimen, with a smooth surface.
Do. Dorsal (?) valve of young form, with area and fissure.
Do. Another similar specimen.'
Do. Exterior of a young individual, but with a sulcus instead of a fold.
Do. Ventral valve of another example, with area, fissure, and internal

radiating ribs.
Martiniopsis ? subradiata, var. M orrisii, Eth. fil. Ventral valve of an 

abnormal variety. Cania.
Do. Side view of the same specimen.

M artiniopsis? subradiata, Gr. Sby., sp. Internal cast of the ventral valve. 
Stanwell.

Athyris Roysii, Leveille. Portion of an impression showing concentric 
imbrications, and the marginal radiating spines. (This is a 
very indifferent figure.) Stanwell.

Athyris Randsi, Eth. fil. Dorsal view, showing the high fold, x 1£. Port 
Curtis.

Do. Side view of the united valves, x 1J.
Do. Front view of the same, x 1J.

Athyris ambigua, Sby. A much crushed example, which is in consequence 
' made to look too angular. (A  bad figure.) Port Curtis.

Rhynchonella lilymerensis, Eth. fil. Dorsal view. Lilymere.
Do. Ventral view of the same specimen.
Do, Side view of the united valves.

Rhynchonella pleurodon, Phillips ? Dorsal view, x 2. Cania.
Retzia radialis, Phillips. Crushed example of the ventral (?) valve. Great 

Star River Series.
Do. Portion of the surface, enlarge^ to show the casts of the shell 

perforations.
Orthis resupinata, Martin. Decorticated ventral valve. Stanwell.
Orthis australis, McCoy? Internal cast of the ventral valve, with the 

muscular impression casts well marked. Great Star River 
Series.

Orthis resupinata, Martin. A  small internal cast of the ventral valve 
referable to this species. Great Star River Series.

Orthis australis, M cCoy? A  small example of the dorsal (?) valve. 
Stanwell.

PLATE 11.



Queensland Bmjeontology. Plate 11.

B,,Qi;jeau &_ HigViley del. el litK. Mmtern. KrOS imp

CARBONIFEROUS BRACHIOPODA.



PLATE 12.

Kg. 1. Derbyia senilis, Phillips, sp. Dorsal view. Bowen Eiver Coal Field.
K g. 2. Do. Side view of the same specimen.
K g. 3. Do. Internal cast of a smaller example, showing the cavities left by the 

massive shelly plates diverging from the cardinal process. 
Bowen Eiver Coal Pield.

K g. 4. Do. Fragment of the surface, highly enlarged to show the punctation 
of the test, x 5.

K g . 5. Do. Portion of the area removed, exposing the bifid cardinal process of 
the dorsal valve. Bowen Eiver Coal Field.

K g. 6. Do. An undivided cardinal process.
K g. 7. Maccoyella reflects Moore, sp. Cretaceous. (After Etheridge, as Streptorhynclius 

Davidsoni, Qmrt. Journ. Geol. Soc., xxviii., t. 17, f. 1.) 
? Walsh Eiver. [Q.M.]

K g. 8. Strophomena analoga, Phillips, sp. Dorsal valve (after Etheridge, Quart.
Journ. Geol. Soc., xxviii., t. 8, f. 1). Don Eiver. [E.D.]

K g. 9. Do. Dorsal valve (after Etheridge, Quart. Journ. Geol. Soc., xxviii., t. 
16, f. 7). Gympie. [E.D.]

K g. 10. Productus brachythcerus, Gr. Sowerby. Ventral view, showing long spine- 
bases. Bowen Eiver Coal Field.

Kg. 11. Do. Dorsal view of the same specimen, with septum visible.
K g. 12. Do. Lateral view, showing the somewhat geniculate form of the valve.
Kg. 13. Do. Lateral view of another example, with numerous impressions

of spine-bases. Bowen Eiver Coal Eield.
Pig. 14. Productus cora, D’Orbigny. Ventral valve (after Etheridge, Quart. Journ.

Geol. Soc., xxviii., t. 15, f. 1). Grympie. [E.D.]
Pig. 15. Productus, sp. ind. (Compare P.Jimbriatus, Sby.). Stanwell.
Pig. 16. Productus undatus, Defrance. Portion of the ventral valve of a small 

. individual. Stanwell.
Fig. 17. Productus, sp. ind. Ventral valve, with very regular concentric laminae,

Burnett District.
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Fig. 1. 
Fig. 2.

Fig. 3.

Eig. 4.

Fig. 5.

Eig. 6.

Fig. 7.

Eig. 8.

Eig. 9. 
Eig. 10. 

Fig. 11. 
Eig. 12.

Eig. 13.

Eig. 14. 

Eig. 15.

Eig. 16.

Eig. 17.

Fig. 18. 

Eig. 19.

Productus cora, D ’Orbigny. Ventral valve, decorticated. Stanwell.
Productus longispinus, J. Sowerby ? Dorsal valve (after Etheridge, Quart. 

Journ. Qeol. Soc., xxviii., 1 .18, f. 9). Don Eiver.
Productus, sp. ind. Partially decorticated ventral valve, exhibiting large 

muscular impressions, &c. (to compare with P . brachytharus, 
and P . subquadratus, t. 38, f. 7 and 8). H.S. Wales.

Productus, sp. ind. Cast of a decorticated ventral valve, with prominent 
spine bases in the median sinus, after the type of P* 
prcclongus, Davidson. Stanwell.

Productus brachythcerus, G. Sowerby ? Ventral valve, much decorticated 
and somewhat crushed, exhibiting decurrent spine-bases. 
Stanwell.

Productus, sp. ind. Decorticated ventral valve, with a sharp umbo, and 
fine, distinct, string-like costae, after the type of P . striatus, 
Fischer. Burnett District.

Ghonetes, sp. ind. Dorsal valve, with exceedingly numerous bifurcating costae. 
(?=Eigs. 8 and 11.) X 1|.

Chonetes, sp. ind. Dorsal valve, much decorticated and highly punctate 
(?=Eigs. 7 and 11). x 1£. Athelstane Bange.

Chonetes cracowensis, Etheridge. Dorsal valve. Great Star Eiver Beds.
Chonetes (deltoid species). Ventral valve, x l j .  Great Star Eiver Beds.
Chonetes, sp. ind. Dorsal valve, internal cast (?=Eigs. 7 and 8). Stanwell.
Strophalosia Clark ei, Etheridge. Ventral valve, partly an internal cast, 

partly with the test preserved. Bowen Eiver Coal Field.
Do. Dorsal valve of another specimen, with the test preserved (after 

Etheridge, Quart. Journ. Geol. Soc., xxviii., t. 17, f. 2 b). 
Bowen Eiver Coal Field. [P .D .]

Do. ‘ Another specimen (after Etheridge, Quart. Journ. Geol. Soc., 
xxviiii, t. 18, f. 4). iSogoa Eiver. [P .D .]

Do. Interior of the dorsal valve, showing dental sockets, adductor, 
and reniform impressions, septum, &c. Bowen Eiver Coal 
Field.

Do. Interior cast of the ventral valve, showing the impressions of 
the cardinal and adductor muscles, channels of spine-bases, 
septum, &c. Bowen Eiver Coal Field.

Do. Internal cast of the ventral valve of another specimen, with 
the dental sockets, and adductor and cardinal muscular 
impressions visible. Bowen Eiver Coal Field.

Strophalosia Gerardi, King ? Dorsal view, displaying concave dorsal valve, 
area, and umbo of ventral valve. Bowen Eiver Coal Eield.

Lingula mytiloides, J. Sowerby (or L. ovata, Dana ?) Ventral valve. x2 . 
Cania District.
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Fig. 1.

Fig. 2.

Fig. 3. 
Fig. 4. 
Fig. 5.

Fig. 6. 

Fig. 7.

Fig. 8.

Fig. 9. 
Fig. 10. 

Fig. 11.

Fig. 12. 
Fig. 13. 
Fig. 14.

Fig. 15.

Fig. 16. 
Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Fig. 21.

Fig. 22.

Aviculopecten limceformis, Morris ? Anterior ear of a large valve (the 
remainder of the specimen is not figured). Gympie.

Pachydomus, sp. A badly preserved and somewhat mutilated right valve, 
i  nat. Gympie.

Astartila cythcrea, Dana. Bowen Eiver Coal Field.
Do. View of the hinge-line of the same specimen.

Modiomorpha ? mytiliformis, Eth. fil. An imperfect left valve, with the 
umbo and anterior end removed. Banana Creek.

Conocctrdium australe, McCoy. A decorticated example. Gympie.
Goniatites, sp, ind. A  partially decorticated example, believed to belong to 

this genus. Port Curtis.
Euomphaloid Shell. Cast of a depressed undetermined shell, with close fine 

ornament. Stanwell.
Pleurotomaria or Mourlonia? Decorticated specimen. Burnett District.
Entolium, sp. ind. A  decorticated example. Great Star Eiver.
Cypricardella Jackii, Eth. fil. Left valve with fine sculpture, x 1|> 

Mount Hamilton, near Gympie.
Do. Hinge-line of the same shell, x 1£.

Modiomorpha ? Daintreei, Eth. fil. Eight valve decorticated. Port Curtis.
Pleurophorus Randsi, t Eth. fil. Eight valve with median diagonal cost®. 

Burnett District.
Astartella rhomboidea, Eth. fil. Eight valve with characteristic sculpture.

Gympie. (This figure has been drawn rather out of 
position—the hinge line should be parallel to the top of 
the plate.)

Solemyn Edelfelti, Eth, fil. A  highly radiate species. Bowen Eiver Coal Field.
Nuculana, sp. ind. A left valve, decorticated, closely resembling an American 

species, x 2. Great Star Eiver.
Strophalosia Gerardi, King. Exterior of the ventral valves. Bowen Eiver 

Coal Field.
Strophalosia Clarkei, Etheridge. Internal cast of the ventral valve. 

Bowen Eiver Coal Field.
Mytilops, sp. ind. A  decorticated example which should be compared 

with M. ? Bigsbii, de Kon. Gympie.
Euomphaloid Shell. A  cast, rather obliquely pressed out of shape. x2 . 

Great Star Eiver.
Naticopsis or Platyschisma ? Decorticated example seen from the anterior. 

Great Star Eiver Series.

Do. The same seen from the posterior.Fig. 23.
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Pig. 1. OrtJioceras, sp. ind. Showing traces of a lateral siphuncle. Gympie.
Fig. 2. Mourlonia Strzeleckiana, Morris, sp. Cast with faint indications of the band.
Fig. 3. Platyschisma oculus, J. de 0. Sowerby, sp. A  crushed and somewhat

distorted example. Stanwell.
Fig. 4. Do. Side front view of the same specimen.
Fig. 5. Goniatites ? sp. ind. A narrow, undetermined form. Gympie.
Fig. 6. Platyschisma rotundata, Etheridge. . Anterior view,, with aperture (after

Etheridge, Quart. Journ. Geol. Soc., xxviii., t. 18, f. 3).
• Cracow Creek. [R.D.]

Fig. 7. Porcellia Pearsi, Eth. fil. Imperfect lateral impression, x 2. Great Star
River Series.

Fig. 8. Do. Back with spiral stri®, and elongated tubercles. X 2.
Fig. 9. Murchisonia carinata, Etheridge. Posterior view of four whorls (after

Etheridge, Quart, Journ, Geol. Soc., xxviii., t. 18, f. 5). 
Don River. [R.D.]

Fig. 10. JVaticopsis harpaformis, Etheridge. Fragment of a whorl (after Etheridge,
Quart. Journ. Geol. Soc., xxviii., t. 18, f. 6). [B.D.]

Fig. 11. Bellerophon stanvellensis, Eth. fil. Anterior view with portion of aperture,
reflected inner lip, and alar expansion. Stanwell.

Fig. 12. Do. Side view.
Fig. 13. Do. Posterior view.
Fig. 14. Goniatites, sp. ind. Fractured specimen showing inner whorls, and septa

Rockhampton District.

Fig. 15. Do. Part of back of the same specimen, with spiral striae, and
growth-varex. Rockhampton.

Fig. 16. Pleurotomaria carinata, Etheridge. An internal cast, probably distorted
(after Etheridge, Quart. Journ. Geol. Soc., xxviii., 1.15, f. 6). 
Gympie. [R.D.]

Fig. 17. Loxonema, sp. ind. Posterior view. Stanwell.

PLATE 15.
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Pig. 1.

Pig. 2.

Pig. 3.

Eig. 4.

Eig. 5. 
Eig. 6. 
Eig. 7. 
Eig. 8. 
Fig. 9. 
Eig. 10.

Alethoptcris australis, Morris, sp. Portion of a small pinna. Ipswich Coal 
Measures, Colinton.

Ptilophyllum oligoneurum, Ten. Woods ? Part of a small frond. Burrum 
Coal Measures.

Pterophyllum, sp. ind. (Compare P . Carterianum, 0 . and M.) Ipswich Coal 
Measures, Colinton.

Tceniopteris, sp. ind. Portion of a large frond, at present undetermined.
(The anastomosis of the venules is an error.) Mount Esk.

MacrotcGniopieris cram7ierws,EeistmnnteI ?. Apex of a large frond. Wycarbah. 
Olossopteris, sp. ind. Portion of a finely-grained frond. Near Townsville. 
Glossopteris ampla, Dana. Part of a frond. Near Townsville.
Glossopteris Browniana, Brongniart. Portion of a frond. Near Townsville. 
JSquisetaceous Phragma. Stewart’s Creek, Rockhampton. x2 . 
Cycadinocarpus ?y sp. ind. A  Cycadaceous seed. Wycarbah.

PLATE 16.
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Pig. 2.

Fig. 3. 
Pig. 4. 
Pig. 5. 
Fig. 6. 
Pig. 7.

Pig. 8. 
Pig. 9. 
Pig. 10.

Pig. H . 
Pig. 12. 

Pig. 13.

% .  1. Thinnfeldia odontopteroides, Morris, sp. Terminal portion of a pinna. Ipswich 
Coal Measures.

Thinnfeldia media, Ten. Woods ?, or T  indica, Feistmantel? Burrum Coal 
Measures.

Alethopteris Bindley ana (Royle), Feistmantel ? Mount Esk.
Do. Pinnule enlarged.

Bterophyllum abnorme, Eth. fil. Mount Esk.
Do. Pinnule enlarged, showing veins and venules.

Thinnfeldia odontopteroides, Morris, var. Portion of a pinna unsymmetrically 
lobed. Kilcoy Range.

Otozamites ? sp. ind. Portion of two pinnules. Burrum Coal Measures. 
Glossopteris Browniana, Brongniart. Fine-veined frond. Cooktown.
Glossopteris Browniana, Brongniart. Large, coarsely-reticulated variety.

Bowen River Coal Field. (Fresh Water or Upper Series.)
Brachyphyllum crassum, Ten. Woods. Ipswich Coal Measures.

Do. Fragment enlarged.

Bhyllotheca australis, Brongniart. Bowen*River Coal Field. (Upper or 
Fresh Water Series.)

PLATE if.
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PLATE 18.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.
Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.
Fig. 11.
Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Araucarites poly carp a, Ten. Woods ? Portion of a cone. x2 . Stewart’s 
Creek, Rockhampton.

Brachyphylltm crassum, Ten. Woods. A  small branch, but uncompressed. 
Ipswich Coal Measures.

Do. Another specimen with the apical mucro to each leaf base, x 1£. 
Rosewood, near Ipswich.

Fodozamites, sp. ind. Three pinnules of a peculiar form. Burrum Coal 
Measures.

Do. Broader pinnules than those of Fig. 4. Mount Esk.
Fodozamites Kidstoni, Eth. fil. Part of a frond of a peculiar type, with 

pinnules varying according to position, x 2. Burrum Coal 
Measures.

Do. A  pinnule enlarged.
TricJiomanites spinifolitm, Ten. Woods. A stouter variety than the type 

figure. Mount Esk.
Trichomanites laxum, Ten. Woods ? Burrum Coal Measures.
Thinnfeldia, media, Ten. Woods, or T. indica} Feistmantel ? Colinton. 
Ftilophyllum oligoneurum, Ten. Woods. Wycarbah.
TcBniopteris Daintreei, McCoy ? Portion of a frond, with direct and very 

slightly oblique veins. Stewart’s Creek, Rockhampton.
Do. Another example, with the veins less direct. Stewart’s Creek, 

Rockhampton.
Glossopteris linearis> McCoy. A  small example. (This figure is defective.) 

Cooktown.
Glossopteris Browniana, Brongniart. Portion of a frond with fine veins. 

Near Cooktown.
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JPurisiphonia Clarkei, Bowerbank.
E g . 1. A fragment o£ the wall of the sponge, showing the outer surface and the 

apertures of the canals. Natural size. Drawn from the type specimen, 
described by Dr. Bowerbank, and now in the British Museum of Natural 
History, South Kensington.

Fig. 2. The same specimen viewed laterally, showing the thickness of the wall and 
the course of some of the canals.

E g. 3. A  portion of the outer surface, enlarged 12 diameters, showing the disposition 
of the fascicles of linear spicules and the oscular apertures.

Fig. 4. A  fragment of the spicular-mesh of the interior of the sponge-wall, showing 
its irregular character. Enlarged 60 diameters.

Figs. 5 and 6. Fragments of the fascicles of the linear spicules. Enlarged 60 diameters.
Figs. 7, 8, and 9. Entire and fragmentary hexactinellid spicules from the interspaces 

of the spicular-mesh. Enlarged 150 diameters.
E g. 10. A  group of minute hexactinellid spicules, confusedly intermingled and 

cemented together. They occur in the canals of the sponge-wall. 
Enlarged 60 diameters.

Fig. 11. Portions of rosette flesh-spicules. Enlarged 250 diameters. Drawn from the 
slide in the possession of Mr. H. J. Carter, F.R.S. [All B.M.]

G. J. H.
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Fig. 1. Pentacrinus australis, Moore. Exterior of about two-thirds of the calyx,
with portions of five arms (after Moore, Quart. Jowrn. Geol. 
Soc., xxvi., t. 17, f. 3). Mitchell Downs. [W.B.C.]

Fig. 2. Do. Interior of the calyx, with portions of four arms (after Moore,
Quart. Journ. Geol. Soc., xxvi., 1 .18, f  1). Mitchell Downs. 
[W.B.C.]

Fig. 3. Do. Portions of arms (after Moore, Quart. Journ. Geol. Soc., xxvi.,
t. 18, f. 1). Mitchell Downs. [W.B.C.]

Fig. 4. JEschna flmdersensis, H. Woodward. Proximal half of one of the posterior
wings, showing nervures (after Woodward, Geol. Mag., 1884, 
1, t. 11, f. 1). x 2. Flinders Eiver.

Fig. 5. Lepralia oolitica, Moore, encrusting a foreign body (after Moore, Quart.
Journ. Geol. Soc., xxvi., t. 17, f. 2). Wollumbilla. (The 
original is a very unsatisfactory and indefinite represen
tation.) [W.B.C.]

Fig. 6. Do. Three cells much enlarged (after Moore, Quart. Journ. Geol. Soc.,
xxvi., 1.17, f. 2a).

Fig. 7. Terebratella Pavidsoni, Moore. Ventral valve (after Moore, Quart. Journ.
Geol. Soc., xxvi, t. 10, f. 2). Wollumbilla. [W.B.C.]

Fig. 8. Do. Dorsal valve (after Moore, Quart. Journ. Geol. Soc., xxvi., 1 .10, f . 1).
[W.B.C.]

Fig. 9. Argiope wollumbillaensis, Moore. Dorsal valve (after Moore, Quart. Journ.
Geol. Soc., xxvi., t. 10, f. 3). x^-. Wollumbilla. [W.B.C.]

Fig. 10. Do. Ventral valve (after Moore, Quart. Journ. Geol. Soc., xxvi., 1.10, f . 4).
x£* Wollumbilla. [W.B.C.]

Fig. 11. Do. Interior of the dorsal valve (after Moore, Quart. Journ. Geol. Soc.,
xxvi., 1.10, f. 5). x£ . Wollumbilla. [W.B.C.]

Fig. 12. Argiope punctata, Moore. Dorsal valve (after Moore, Quart. Journ. Geol.
Soc., xxvi., 1 .10, f. 6). Wollumbilla. Enlarged. [W.B.C.]

Fig. 13. Rhynchonella rustica, Moore. Dorsal valve (after Moore, Quart. Journ. Geol.
Soc., xxvi., 1 .10, f. 7). Wollumbilla. [W.B.C.]

Fig. 14. Lingula ovalis, Sowerby ? Half of a ventral valve (after Moore, Qv,art. Journ.
Geol. Soc., xxvi., t. 10, f. 14). Wollumbilla. [W.B.C.] 

Fig. 15. Piscina apicalis, Moore. A very unsatisfactory and indefinite figure as in
the original (after Moore, Quart. Journ. Geol. Soc., xxvi. 
t. 10, f. 15). Wollumbilla. [W.B.C.]

Fig. 16. Pinna, sp. ind. (compare P. laticostata, Stoliczka). Part of the united valves
of a very large specimen, i  nat.

Fig. 17. Do. Section of the same, i  nat.
Fig. 18. Maccoyella ? sp. ind. A  decorticated valve which may be a species of this

genus.
Fig. 19. Rhynchonella solitaria, Moore. Ventral valve (after Moore, Quart. Journ.

Geol. Soc., xxvi., t. 10, f. 10). Wollumbilla. [W.B.C.]

PLATE 20.
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PLATE 21.
Fig. 1. Ostrea vesiculosa, J. Sowerby. Attached valve with lobe undeveloped.

Chollarton.
Fig. 2. Do. Attached valve with a concentrically furrowed surface, and with

remains of a lateral lobe. Chollarton.
Fig. 3. Do. Interior of Fig. 2, showing the cartilage furrows, &c. Chollarton.
Fig. 4. Amusium, sp. ind, (comp. A . sulcatellmi, Stoliczka). Small portion of one

valve with the ears preserved, but the general surface rather 
decorticated. Rockwood.

Fig. 4a. Do. Surface enlarged.

Fig. 5. Pecten, sp. ind. (? P . socialise Moore, or P . psila, Ten. Woods). A small
valve seen from the inside, x 2. Mitchell bore.

Fig. 6. Pecten socialise Moore. Valve devoid of ornament (after Moore, Quart.
Journ. Qeol. Soc., xxvi., 1 .11. f. 9). Wollumbilla. [W.B.C.]

Fig. 7. Do. Valve with square ears and an ornament of divaricating lines, seen
from the inside. Rockwood.

Fig. 8. Pecten cequilineaius, Moore ? Fragment of a valve seen from the interior
with the external reticulate structure visible through the 
thin shell. Aramac.

Fig. 9. Pecten socialis, Moore. Valve with the same general appearance as Fig. 7 and
divaricating lines, but with a larger ear. X 1 J. Aramac.

Fig. 10. Pecten aquilineatus,~MooTe. Valve seen from the exterior, showing surface
cancellation, but ears not perfect (after Moore, Quart. Journ. 
Geol. Soc., xxvi., t. 11, f. 11). Wollumbilla. [W.B.C.]

Fig. 11. Pecten, sp. ind. An ill-preserved specimen seen from the inside, thin-
shelled and highly cancellated. Possibly allied to Fig. 12. 
Isis River.

Fig. 12. Pecten braamburiensis, Moore (after Moore, Quart. Journ. Geol. Soc., xxvi.,
t. 11, f. 5). Wollumbilla. [W.B.C.]

Fig. 13. Lima ? Bandsi, Eth. fil. A decorticated imperfect valve. Maryborough.
Fig. 14. Undetermined Bivalve. X 1£. Coreena Woolshed.

Fig. 15. Do. Two valves displaced, probably of the same species. X 1£. Aramac.
Fig. 16. Do. Resembling genus Meleagrinella, Whitfield. X 1 .̂ Aramac.
Fig. 17. Inoceramus Crip si, Mantell ? Portion of a valve with concentric corrugations.

Aramac Well.

Fig. 18. Do. Another specimen partially decorticated and worn.
Fig. 19. Inoceramus, sp. ind. (? Young of I. pernoides, Etheridge.) Evora.
Fig. 20. Pecten? Moorei, Eth. fil. Portion of a valve, probably a Maccoyella

(P . Jimbriatus, Moore, Quart. Journ. Geol. Soc., xxvi., 1 .11, 
f. 8). Wollumbilla. [W.B.C.]

Fig. 21. Trigonia, sp. ind. Interior of a partially preserved valve. Blackall.
Fig. 22. Natica Jachii, Eth. fil. Julia Creek.
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Pig. 1. Maccoyella Barklii, Moore, sp. ? Eight valve with the umbo and anterior ear-
corrugations of the left valve (after Moore, Quart. Journ. 
Geol. Soc., xxvi., t. 11, f. 2). Wollumbilla. [W .B.C.]

Eig. 2. Do. Left valve with posterior flattened ear, and ridges of the anterior
ear well shown (after Moore, Quart. Journ. Geol. Soc., 
xxvi., t. 11, f. 1). Wollumbilla. [W.B.C.]

Fig. 3. Do. var. mariceburiensis, Eth. fil. Left valve of a well-marked variety
with rugged radiating costae, the posterior spinose. Mary
borough.

Eig. 4. Maccoyella Barklii, Moore, sp. Interior of a right valve, showing expanded
posterior wing sub-central, and supplementary muscular 
scars, and deeply divided anterior lobe. Maryborough.

Eig. 5. Do. A small individual, with the valves in apposition, the costae of the
right valve but faintly preserved. Walsh Eiver.

Eig. 6. Maccoyella umbonalis, Moore, sp. Left valve, showing the more or less
equilateral form, gibbous umbonal region, and numerous 
equal radiating costae (after Moore, Quart. Journ. Geol. Soc., 
xxvi., t. 12, f. 3). Wollumbilla. [W.B.C.]

Eig. 7. Do. Right valve (after Moore, Quart. Journ. Geol. Soc., xxvi., t.12, f. 2).
Wollumbilla. [W.B.C.]

Eig 8. Maccoyella corbiensis, Moore, sp. Left valve (after Moore, Quart. Journ. Geol•
Soc., xxvi., t. 11, f. 7). Mount Corby. [W.B.C.]

Eig. 9. Do. Cast taken from an impression corresponding generally with this
species, but possessing intermediate costae. Maryborough.

Eig. 10. Maccoyella ? substriata, Moore, sp. Eight valve enlarged, showing the large
posterior wing and intercostal ribs (after Moore, Quart. Journ. 
Geol. Soc., xxvi., t. 11, f. 6). Wollumbilla. [W.B.C.]
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Fig. 1.

Fig. 2. 
Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7. 
Fig. 8.

Fig. 9.

Fig. 10.

Maccoyella reflecta, Moore, sp. ? Left valve much weather-worn. Walsh 
Eiver.

Do. Eight valve of the same specimen with the deeply divided ear.
Do. Two valves mechanically united although displaced (after Moore,

Quart. Journ. Geol. Soc., xxvi. 1 .12, f. 1). £ nat. [W.B.C.]
Maccoyella umbonalis, Moore, sp ? Eight valve of a large example, an impres

sion in which the true shelly layers have been removed. 
Maryborough. It is possible that this may be a distinct 
species, i  nat.

Maccoyella reflecta, Moore, sp. Portion of a right valve, the radiating costae 
obliterated by abrasion. Mount Abundance.

Do. Hinge of the same specimen from the interior, with the cartilage 
furrows, byssal sinus, &c., visible.

Do. The same, the hinge seen from above.
Maccoyella ? substriata, Moore, sp. ? Probably the flat valve of Fig. 9. 

Hughenden.
Do. An inequilateral, somewhat oblique shell, with a long upwardly 

curved hinge. Hughenden.
Maccoyella reflecta■, var, Gilliatti, Ten. Woods. Eight valve, with numerous 

close, radiating, and somewhat thick costae (after Woods, 
JBroc. Linn. Soc. N.S. Wales, viii., t. 12, f. 5). Q-rey Eanges.

PLATE 23.



Queensland Yxueontology. Plate 23.

Miivtern. B ros. imp,B*Ueau &. HigKiey del.ei Tith



PLATE 24.

Pig. 1. Undetermined Bivalve. Portion of a compressed or flattened valve, without
costas, but possessing strong concentric laminae. Richmond 
Downs Station.

Pig. 2. Oxytoma ? simplex, Moore, sp. ( =  Avicula equalis, Moore.) A  correct figure
of Moore’s, 1 .11, f. 3 (Quart. Journ. Geol. Soc., xxvi.), with 
the posterior wing removed. x4 . Wollumbilla. [P.S.B.]

Left valve, much broken along the postero-ventral region, and 
possessing seven or eight costae (after JMoore, Quart. Journ. 
Geol. Soc., xxvi., t. 11, f. 4). x4 . Wollumbilla. [P.S.B.]

Left valve with a rather smaller posterior wing, and about the 
same number of costae as Pig. 3. x  2. Minmi, near Roma.

Left valve, with well-developed posterior wing and eight costaB 
(Avicida plicata, after Moore, Quart. Journ. Geol. Soc., 
xxvi., t. 12, f. 6). “  Enlarged.”  Wollumbilla. [W.B.C.]

Pig. 6. Bseudavicula anomala, Moore, sp. Left valve (after Moore, as Lucina ?
anomala, Quart. Journ. Geol. Soc., xxvi., 1 .14, f. 4). Wollum
billa. [W.B.C.]

Pig. 7. Bseudavicula australis, Moore, sp. Left valve (after Moore, as Lucina
australis, Quart. Journ. Geol. Soc., 1.14, f. 5). Wollumbilla. 
[W .B.C.]

Pig. 8. Bseudavicula anomala, Moore, sp. Two valves compressed one on the other.
X 2. Maranoa River.

Pig. 9. Bseudavicula australis, Moore, sp. Left valve with worn surface, the shelly
matter removed about the region of the adductor. Cootta-

 ̂ noonna, S. Australia.
Pig. 10. Do. A  small right valve,
Pig. 11. Bseudavicula anomala, Moore, sp. Portion of a small left valve. Maranoa

River.
Pig. 12. Bseudavicula australis, Moore, sp. Valves in apposition, but rather dis

placed, showing hinge, x 2. Coottanoonna, S. Australia.
Pig. 13. Do. Right valve much worn (after Hudleston, as Avicula orbicularis,

Geol. Mag., 1884, 1, t. 11, f. 10). Peak District, South 
Australia. [B.M.]

Pig. 14. Bseudavicula alata, Etheridge. Decorticated left valve (after Etheridge, as
Avicula alata, Quart. Journ. Geol. Soc., xxviii., t. 20, f. 8). 
Maryborough. [R.D.]

Pig. 15. Oxytoma rockwoodensis, Eth. fil. Left valve. Rockwood.
Pig. 16. Lima Gordoni, Moore,' Left valve (after Moore, Quart. Journ. Geol. Soc.,

xxvi., 1 .12, f. 4). Wollumbilla. [W.B.C.]
Pig. 17. Lima? multistriata, Moore (after Moore, Quart. Journ. Geol. Soc., xxvi., t. 12,

f. 5). Wollumbilla. [W.B.C.]

Fig. 3. Do.

Fig. 4. Do.

Fig. 5. Do.
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Fig. 1.

Fig. 2. 

Fig. 3. 
Fig. 4. 
Fig. 5.

Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 

Fig. 11.

Fig. 12.

Aucella hughendenensis, Etheridge. Left valve (after Etheridge, Quart.
Journ. Geol. Soc., xxviii., t. 25, f. 3). Hughenden. [R.D.]

Do. Surface sculpture of the same, x 4.
Do. Left valve somewhat imperfect. Barcoo River.
Do. Right valve, with the anterior ear broken off. Barcoo River.
Do. A  similar, but smaller and rather more transverse example, x 2. 

Upper Flinders River.

Do. Right valve, with the anterior ear preserved. Blackall Well. 
Inoceramus pemoides, Etheridge. Mount Cornish Homestead.

Do. With coarse concentric rug». Upper Flinders River.
Inoceramus Carsoni, McCoy, f  nat. Upper Flinders River.

Do. Upper Flinders River.

Mytilus inflatus, Moore. Right valve (after Moore, Quart. Journ. Geol. 
jS'oc., xxvi., 1.13, f. 4). Wollumbilla. [W.B.C.]

Inoceramus pemoides* Etheridge. Left valve (after Etheridge, Quart. Journ.
Geol. Soc., xiviii., t. 22, f. 23). Marathon. [R.D.]

PLATE 25.
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K g. 1. Cucullcea robusta, Etheridge. Artificial cast of the right valve, taken from
an impression. Maryborough.

K g. 2. Cucullcea Heridersoni, Eth. fil. Internal cast, with hinge teeth exposed.
Grlanmire Block, near Tambo.

Eig. 3. Do. Eight valve partially preserved. G-lanmire Block, near Tambo.
K g. 4. CucullcBa robusta, Etheridge. Internal cast of a small or young left valve.

Maryborough.
Fig. 5. Trigonia, sp. ind. Internal cast of a left valve. Maryborough.
K g. 6. Nucula gigantea, Etheridge. Internal cast of a right valve, with hinge teeth.

Port Curtis.
K g. 7. Do. Another right valve. Maryborough.
K g. 8. Nucula quadrata, Etheridge. Internal cast of left valve. Aramac.
Fig. 9. Do. Yiew of hinge, showing casts of the deep anterior muscular

impressions. Aramac.
Fig. 10. Nuculana (Toldia ?) Bandsi, Eth. fil. Internal cast of right valve. Isis

Eiver.
Fig. 11. CytJierea? sp. ind. Much decorticated and ill-preserved left valve. Evora

Station. Compare Cytherea ? Hudlestoni (t. 28, f. 12).
Fig. 12. Do. View of hinge of the same.

Fig. 13. Undetermined Genus {? Unicar dium). Left valve, with the test preserved.
Upper Flinders Eiver.

Fig. 14. Do. Interior of the left valve of another individual. Upper Flinders
Eiver.

K g. 15. Do. View of the hinge of Fig. 13.
Fig. 16. Palceomoera, sp. ind. A rather compressed and partially decorticated example.

Muttaburra.
Fig. 17. Do. A cast. Maryborough.

Fig. 18. Cyprina Clarkei, Moore ? Left valve of a poor cast. £ nat. Maryborough. 
Fig. 19. Do. Yiew of hinge of the same specimen.
K g. 20. Ceromya? sp. ind. Eight valve of a poor cast, rather crushed, i  nat.

Maryborough.
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K g. 1. 
Fig. 2.

Kg. 3. 

Fig. 4.

K g . 5. 
Fig. 6. 
Fig. 7. 

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11. 
K g. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

Fig. 17. 

Fig. 18.

TJnicardium ? JStheridgei, Eth. fil. Maryborough, i  nat.
Mactra Meeki, Eth. fil. Left valve, with the test partially preserved. Walsh 

River.
Do. Hinge of another specimen. Walsh River.

Corbicella? maranoana, Eth. fil. An almost perfect left valve. Maranoa 
River.

Do. Interior of hinge.

Macrocallista plana, Moore, sp. Internal cast of right valve. Walsh River.
Do. Hinge. Walsh River.
Do. Internal cast of the left valve of a rather shorter variety. Minmi,

near Roma.

Cyprina Olarkei, Moore. Internal cast of the left valve. 1J nat. Walsh 
River.

Cyprina Clarkei, Moore? Internal cast of the right valve, with pallial impres
sion and sinus. Walsh River.

Do. Internal cast of another example, i  nat. Walsh River.
Cytherea Woodwardiana, Hudleston. Right valve, with test partially preserved 

(after Hudleston, Geol. Mag., 1884, i., t. 11, f. 8a). [B.M.]

Do. View of anterior end of the same specimen (after Hudleston, Geol. 
Mag., 1884, i., t. 11, f. 8b). [B.M.]

Do. Cast of the interior of another example, with the scars of the 
adductors, pallial line, and sinus visible (after Hudleston, 
Geol. Mag., 1884, i., 1 .11, f. 8c). [B.M.]

A&tarte apicalis, Moore. Right valve, with the test apparently preserved 
(after Moore, Quart. Journ. Geol. Soc., xxvi., t. 13, f. 11). 
Western Australia. [W.B.C.]

Astarte wollimbillcensis, Moore. Right (?) valve, very imperfect (after 
Moore, Quart. Journ. Geol. Soc., xxvi., t. 12, f. 12). 
Wollumbilla. [W.B.C.]

Mactra trigonalis, Moore. Right valve (after Moore, Quart. Journ. Geol. Soc., 
xxvi., t. 14, f. 6). [W.B.C.]

Glycimeris sulcata, Etheridge, var. Cast of left valve. Maryborough.
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PLATE 28.

Pig. 1.

Pig. 2.

Pig. 3. 
Pig. 4. 

Pig. 5. 
Pig. 6.

Fig. 7. 
Pig. 8. 
Pig. 9.

Pig. 10.

Pig. 11.

Pig. 12.

Pig. 13. 

Pig. 14.

Unio eyrensis, Tate ? Portion of the left valve, with the umbone decorticated. 
Bundanba.

Gorbicella? maranoma, Eth. fil. Internal cast of thfe left valve. Near 
Mitchell Bailway Station.

Do. Interior of hinge of the same.
Glycimeris rugosa, Moore, sp. Portion of left valve, a cast. Maranoa Biver. 

Do. Hinge and united valves of same specimen.
Glycimeris, sp. ind. Bight valve, probably of a separate species. Minmi, 

near Boma.
Glycimeris aramacensis, Eth. fil. Greater portion of left valve. Aramac. 

Do. Hinge and united valves of the same.
Qoniomya depressa, Moore. Portion of a right (?) valve (after Moore, Quart* 

Journ. Geol. Soc., xxvi., 1 .13, f. 6). Wollumbilla. [W.B.C.]
Oorimya Wilsoni, Moore, sp. Nearly perfect left valve. (The specimen badly 

figured by Moore, Quart. Journ. Geol. Soc.9 xxvi., t. 14, f. 8). 
Amby Eivcr. [P.S.B.]

Corimya primula, Hudleston ? Left valve of a smaller and probably distinct 
species. Minmi, near Boma.

Cytherea ? Eudlestoni, Eth. fil. Bight valve, with the test partially preserved. 
Glanmire Block, near Tambo.

Rocellaria terra-reginm, Eth. fil. A group. X 1£. Burrum Coal Field.
Do. A  single individual, x 1£.
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PLATE 29.

Fig. 1. Ammonites Daintreei, Etheridge. View of the aperture, &c. (after Etheridge,
Quart. Journ. Oeol. Soc., xxviii, t. 24, f. 1, fo'*). £ nat.
Hughenden. [R.D.]

Fig. 2. Do. Side view of the same (after Etheridge, Quart. Journ. Geol. Soc.,
xxviii., t. 24, f. 1). £ nat. [R.D.]

Fig. 3. Do. Another specimen (after Etheridge, Quart. Journ. Geol. Soc.,
xxviii., t. 24, f. 2). [R.D.]

Fig. 4. Ammonites Sutherlandi, Etheridge. Side view (after Etheridge, Quart.
Journ. Geol. Soc., xxviii., t. 21, f. 4). Marathon. [R.D.]

Fig. 5. Ammonites olene, Ten. Woods. View of the mouth, back, and keel (after
Woods, Journ. H. Soc. AT.& Wales, 1882, xvi., t. 7, f. 2). 
Palmer River.

Fig. 6. Belemnites Ganhami, Tate ? Apex of the guard. Aramac.
Fig. 7. Do. Cross section of the same example.
Fig. 8. Oinulia Hochstetteri, Moore (after Moore, Quart. Journ. Geol. Soc., xxvi.,

t. 10, f. 19). “  Rather enlarged.” Wollumbilla. [W .B.C.]
Fig. 9. Actoeon depressus, Moore (after Moore, Quart. Journ. Geol. Soc., xxvi., t. 10,

f. 20). “ Rather enlarged.”  Wollumbilla. [W .B.C.]
Fig. 10. Fleurotomaria Gliftoni, Etheridge (after Etheridge, Quart. Journ. Geol. Soc.,

xxviii., t. 25, f. 4). Gordon Downs. [R.D.]
Fig. 11. Natica ornatissima, Moore (after Moore, Quart. Journ. Geol. Soc., xxvi., 1.10,

f. 16). Wollumbilla. [W.B.C.]

Fig. 12. Belphinula rejlecta, Moore (after Moore, Quart. Journ. Geol. Soc., xxvi.,
t. 10, f. 21). “ Enlarged.”  Wollumbilla. [W .B.C.]
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Pig. 1. Ammonites Flindersi, McCoy (A . JBeudanti, var. Mitchelli, Etheridge, after
Etheridge, Qi&w/. Journ. Geol. Soc., xxviii., t. 23, f. 1). 
f  nat. Hughenden. [R.D.]

Pig. 2. Do. (After Etheridge, Quart. Journ. Geol. Soc., xxviii., t. 23, f. 1 5/5).
i  nat. [R.D.]

Pig. 3. Do. (After Etheridge, Quart. Journ. Geol. Soc., xxviii., t. 23, f. 2).
[R.D.]

Pig. 4. Ammonites olene, Ten. Woods. (After Woods, Journ. JR. Soc. N.S. Wales,
1882, xvi., t. 8, f. 1.)

Pig. 5. Ammonites, sp. ind. (or young form of .4. Flindersi, McCoy ?) X 2. Aramac. 

Pig. 6. Do. Back, with keel.

Pig. 7. Crioceras australe, Moore. The inner whorls (really the oldest) with tubercles.
Walsh River.

Pig. 8. Crioceras Fdkinsi, Eth. fil. Mount Cornish Station.
Pig. 9. Do. Back of the same specimen.

PLATE 30.
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4, 
Fig. 5 

Fig. 6, 
Fig. 7 
Fig. 8

Griocercis australe, Moore. The largest specimen but three known to the 
Author. W alsh Ttiver.

Natica variobilis, Moore (jV. lineata, after Etheridge, Qmrt. Journ. Geol. 
Soc., xxviii., t. 21, f. 1). Maryborough. [R.D.]

Do. (After Moore, Qmrt. Journ. #£0/. $ 00., xxvi., t. 10, f. 15.) 
Wollumbilla. [W .B.C.]

Anchura ? Wilkinsoni> Eth. fil. Front view. Evora Station.
Do. The same specimen, back view.

Gastrochcena australis, Eth. fil. Fragment of the tube. Maranoa River.
Do. Cross section of Fig. 6.
Do. Surface of the tube much enlarged, showing anastomosing lines, 

caused by the wearing down of the shelly-frills.

PLATE 31.
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K g. 1.

Fig. 2. 

Fig. 3.

Fig. 4. 
Fig. 5.

Crioceras australe, Moore. Side view of the older whorls, with characteristic 
costation and tubercles. (This and the following figures 
are the types of Crioceras Jackii, Eth. fil.) Walsh River.

Do. Back of the same specimen, with the double row of tubercles. 
Walsh River.

Do. Front view of a portion of another example, showing the flattened 
dorsal side, ventral siphuncle, and the lobes and saddles of 
one of the septa. % nat. Walsh River.

Do. Section of the lobes and saddles taken from a portion of Fig. 3.
Do. Fragment of a large individual, with a more open coil, and having

the appearance of Woods* G. irregulare. Walsh River.

PLATE 32.
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PLATE 33.

Fig. 1. Grioceras irregulare, Ten. Woods (? =  C. australe, Moore). An open and
uncoiled form, with costaB and tubercles like those of G. 
australe (after Ten. Woods, Journ. R . Soc. N. S. Wales, 
1882, xvi., t. 8, f. 2). Palmer Fiver.

Fig. 2. Grioceras australe, Moore. (After Moore, Quart. Journ. Geol. Soc.9 xxvi., 1 .15,
f. 3). Upper Maranoa. [W.B.C.]

Fig. 3. Ancyloceras Flindersi, McCoy. Portion representing one of the curved parts
of the shell, i  nat. Landsborough Creek, accompanied by 
Aucella hughe ruler crisis, Eth.

Fig. 4. Grioceras, sp. ind. Portion of an individual, with the costas in bundles of two
and three springing from a row of tubercles on the inner 
edges of the whorls. Landsborough Creek.

Fig. 5. GrioceraSy sp. ind. A fragment with widely separated ribs and two rows of
tubercles on the back. Aramac.

Fig. 6. Do. Side view of the same fragment, the costae united and interrupted
in their course by a simple tubercle.

Fig. 7. Area prcelonga, Moore. (After Moore, Quart. Journ. Geol. Soc.,. xxvi., t. 14,
f. 7.) [W.B.C.J

Fig. 8. Adrana ? elongata9 Etheridge, sp. (After Etheridge, Quart. Journ. Geol. Soc.,
xxviii., t. 20, f. 5.) Maryborough. [E.D.]

Fig. 9. Nucula truncata, Moore. (After Moore, Quart. Journ. Geol. Soc., xxvi., t. 12,
f. 9.) [W.B.C.]
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Pig. 1. Ammonites (Schloenbachia) infiatus, J. Sowerby? Lateral view of a well-
preserved example, i  nat. Glanmire Block, near Tambo.

Fig. 2. Do. Portion of the back, showing keel. \ nat.
Pig. 3. Do. A  septum, with lobes and saddles from Pig. 1.
Fig. 4. D o.? Artificial cast from an impression differing but little from this

species. Aramac.
Pig. 5. Ancyloceras Flinclersi, McCoy ? Portion of a shell, i  nat. Aramac "Well. 
Pig. 6. Do. View of the back or ventral aspect of the same specimen, i  nat.
Pig. 7. Do. Septum seen in section and outline of the whorl, i  nat.
Pig. 8. Do. Septum, with lobes and saddles, i  nat.
Pig. 9. Corbicula bur rumen sis, Eth. fil. Eight valve. Burrum Coal Field.
Pig. 10. Do. Hinge and united valves of the same specimen.
Pig. 11. Nucula Qooperi, Moore. (After Moore, Quart. Journ. Geol. Soc., xxvi., t. 12,

f. 8.) Wollumbilla. [W.B.C.]
Pig. 12. Cytherea ( Cyprina ?) Moorei, Eth. fil. Left valve. Mount Hamilton, South

Australia.
Do, Anterior view of the united valves.

PLATE 34.

Pig. 13.
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Fig. 1.

K g. 2.

K g. 3.

Fig. 4.

K g. 5.

Fig. 6.

Fig. 7.

Fig. 8.

K g. 8a.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

Fig. 17.

K g. 18.

Fig. 19.

K g. 20.
K g. 21.

Belemnites australis, Phillips. Internal view of the guard (after Moore* 
Quart. Journ. Geol. Soc., xxvi., t. 16, f. 1). Wollumbilla’ 
[W .B.C.]

Do. Ventral aspect of the guard, with the two lateral grooves visible at 
the proximal end (after Moore, Quart. Journ. Geol. Soc., 
xxvi., t. 16, f. 2). Wollumbilla, [W.B.C.]

Belemnites Ganhami, Tate. Ventral aspect, with the lateral grooves visible 
at the proximal end (B . australis, after Moore, Quart. Jomn. 
Geol. Soc., xxvi., t. 16, f. 3). Ward Creek. [W.B.C.]

Do. Lateral view of same specimen, with one of the curved lateral 
grooves (after Moore, Quart. Journ. Geol. Soc., xxvi., 
t. 1 6 ,f .4 ) . [W.B.C.]

Do. Cross section of the guard behind the alveolar apex (after Moore, 
Quart. Journ. Geol. Soc., xxvi., t. 16, f. 5). [W .B.C.]

Belemnites eremos, Tate. Transverse section of the guard, showing alveolar 
chamber and siphuncle (B . paxillosus, after Moore, Quart. 
Journ. Geol. Soc., xxvi., t, 16, f. 6a). Wollumbilla. 
[W.B.C.]

Belemnites Ganhami, Tate ? Dorsal view of a somewhat mucronate variety, 
fractured across the guard, at about the flexure of the lateral 
grooves. Cambridge Downs Bun.

Do. Lateral view of the same specimen, showing the somewhat com
pressed form, the lateral grooving having become obliterated.

Do. Cross section of the guard, almost circular, at the broken proximal 
end.

Do. Dorsal aspect of a form more approaching the type, with both 
furrows visible at the proximal end of the guard. Aramac 
Well.

Belemnites Sellheimi, Ten. Woods. Concave surface of the first of the five 
septa represented in Eig. 11, showing the position of the 
siphuncle. Blinders River, near Hughenden.

Do. Five chambers of the phragmacone, seen partially from the dorsal 
side.

Belemnites Ganhami, Tate. Dorsal aspect with the lateral furrows visible 
(after Tate, Trans. B. Soc. S. A u s t r 1880, iii., t. 4, f. 2b). 
Peak Creek, Central Australia. [A.M .]

Do. Lateral view of the same, showing one of the lateral furrows with 
its flexure and bifurcation (after Tate, Trans. B . Soc. S. 
Austr., 1880, iii., t. 4, f. 2a. [A.M .]

Do. Section of the alveolus, showing the unsymmetrical portion marked 
off by the lateral furrows, thin test on the ventral side, and 
the small siphuncle (after Tate, Trans. B . Soc. S. Austr., 
1880, iii., t. 4, f. 2c. [A.M.]

Belemnites, sp. ind. Phragmacone of about sixteen chambers in the alveolar 
cavity of the guard. Blackall Eoad.

Do. Another phragmacone in a similar position, but with closer and 
more numerous chambers. Blackall Road.

Belemnites ? Livcrsidgei, Eth. fil. Fusiform guard with the axis visible 
through the shelly matter aB a thin white line. Aramac.

Belemnites, sp. ind. Portion of the guard with the phragmacone in the 
alveolar cavity, showing a fine grooved line, extending 
through the shelly layers, x 2. Aramac.

Belemnites Liversidqei, Eth. fil. Portion o f a guard traversed by canal, 
x 2. Aramac.

Do. A  guard with an extended mucro-like distal end. x 2. Aramac.
Teuthis ? sp. ind. Portions o f the shaft of a pen (after Moore, Quart. Journ. 

Geol. Soc., xxvi., t. 16, f. 8). [W .B.C.]

PLATE 35.
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PLATE 36.

Fig. 2. 
Fig. 3.

Fig. 4. 
Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8. 
Fig. 9. 

Fig. 10.

K g. 11. 
Fig. 12. 

Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16.

Fig. 1. Alveopora, sp. ind. Natural longitudinal s^jtion of part of a corallite, with 
the trabecular septa and spurious columella, x 3. New 
Guinea.

Do. Horizontal view of a corallite. x 3.

Galaxea, sp. ind. (near G< clavm). Natural section, showing corallites and 
peri theca, x New Guinea.

Deltocyathus, sp. ind. Part of a corallum. x -J-. New Guinea.
Leptoria, sp. ind. Portion of a corallum, seen horizontally, x New 

Guinea.

Thalassina JEJmerii, Bell? Abdominal segments and anterior appendages, 
preserved in a nodule. Cleveland Bay.

Ostrea pes-tigris, Hanley. Upper valve, seen from the inside. Child’s 
Vineyard.

Do. Another upper valve, seen from the exterior. Child’s Vineyard.
Do. Lower or flat valve, from the inside.

Anomalocardia trapezia, Deshayes. Exterior view of a right valve. Child’s 
Vineyard.

Do. Interior of a right valve. Child’s Vineyard.
Do. Right valve of a more rotund variety. Child’s Vineyard.

Naticaphm bea, Lamarck. Child’s Vineyard.

Potamides ebminus, Bruguiere. Back view. Child’ s Vineyard.

Do. Front view. Child’s Vineyard.
Do. Side view of the mouth, with a much thickened outer lip. Child’ s 

Vineyard.
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PLATE 37.

Fig. 2. 

Fig. 3. 
Fig. 4. 

Fig. 5. 

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10. 

Fig. 11.

Fig. 1.

Fig. 12.

Fig. 13.

Fig. 14. 

Fig. 15. 

Fig. 16.

Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Fig. 21.

Fig. 22.

Striatopora ? uniseptata, Eth. fil. Portion of a bifurcating branch, x  2. 
Fanning llivcr.

Do. A calico, highly magnified,- showing the single septum.

Spirifera cur vat a, Schlotheim. Ventral valve. Panning Old Station.
Do. Dorsal valve, and umbo of the ventral. Panning Old Station. 

Do. Side view of the united valves.

Pentamerus brevirostris, Phillips. Section of the ventral valve, exposing the
septum. Panning Old Station.

»
Spirifera curvata, Schlotheim. Portion of a decorticated ventral valve. 

Panning Eiver.

Atrypa desquamata, Sby. A  much worn and rather distorted ventral valve. 
Broken Eiver.

Pentamerus brevirostris, Phillips. A  variety, with indistinct costae on the 
flattened and undefined fold. Panning Old Station.

Do. Side view of united valves.

Do. Dorsal valve and umbo of the ventral of another specimen, 
showing a strongly-produced sulcus in front, slit of the 
septum on the ventral umbo, and those of the dividing 
lamellae on the dorsal. Panning Old Station.

Orthotetes concentrica, Eth. fil. Ventral valve, with a high umbo and 
concentric laminae. Panning Old Station.

Do. Dorsal valve of the same, with very fine radiating striae. 
Panning Old Station.

Do. Side view of the united valves.

Amplexns, sp. ind. Side view of calice. Broken Eiver.

Do. Horizontal section, w’ith the marginal septa, and large central 
tabulate area, x  2.

Spirifera bicarinata, Eth. fil. Ventral valve and one of the alar expansions, 
x  1£. Keelbottom.

Productus, sp. ind. (resembling P . Humboldti, D ’Orb). Ventral valve, 
with coarse elongated spines. Mount Britton Gold Pield.

Chonetes, sp. ind. Internal cast of the dorsal valve. Mount Britton Gold 
Pield.

Chonetes, sp. ind. Impression of a ventral valve, with deeply bifurcating 
cost®, x 1£. 'Keelbottom Eiver.

Chonetes, sp. ind. Impresson of a rather deltoid form, x  2. Keelbottom 
Eiver.

ChoneteSy sp. ind. x  2. Keelbottom Eiver.
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PLATE 38.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5. 

K g. 6. 

K g. 7.

K g. 8. 
K g . 9.

K g. 10.

K g. 11.

K g. 12.

Kg. 1. Monticulipora, sp. ind. General feathery-like outline of the corallum. x  3. 
Kooingal.

Do. A small portion of the surface, highly enlarged, showing the calices 
and acanthopores.

Flatycrinus ? nucc, Eth. fil. Internal cast of a part of the calyx. Mount 
Britton Gold Field.

Bpirifera Stutchburii, Eth. fil. Internal cast of the dorsal valve. Mount 
Britton Gold Field.

Do. Ventral valve of the same specimen.

Do. Side view of the united valves.

Froductus subquadratus, Morris. Internal cast of the ventral valve. Mount 
Britton Gold Keld.

Do. Side view of the same valve.
' Internal cast of the dorsal valve, showing the impressions of the long 

septum and muscular scars.
Do. Portion of another dorsal valve, with the impressions of the 

septum and cardinal process extending far into the cavity, 
the ventral umbo, also the muscular impressions. Mount 
Britton Gold Field.

Froductus com, D ’ Orbigny. Impression of the exterior of the dorsal valve. 
Mount Britton Gold Field.

Modiomorpha mytiliformis, Eth. fil. Decorticated right valve (probably the 
young condition of PI. 41, fig. 4). Mount Britton Gold Field.

Do. Hinge and united valves of the same specimen.K g . 13.
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PLATE 39.

Pig. 1. Burrow,

Pig. 2. Spirifera

Fig. 3. Do.

Pig- 4. Do.
Pig. 5. Martinia

Pig- 6. Do.

Pig. 7. Do.

Fig. 8 

Fig. 9

Hampton District {See PI. 8, fig. 4, PI. 44, figs. 15-8). [De Y.]

Siokesii, G. B. Sowerby. Internal cast of the dorsal valve. Mount 
Britton Gold Field.

Internal cast of the ventral valve of the same specimen.

Side view, showing the cast of the united valves.
(vel. Martiniopsis ?) Darwinii, Morris. Internal cast of the dorsal 

valve, taken from two specimens, to show the high sharp 
fold, grooved hut undivided, and 2-3 costae on each side. 
Mount Britton Gold Field.

Internal cast of the ventral valve.

Side view of the cast of the united valves of another example, to 
show the horizontal or depressed umbo of the ventral valve. 

/ .Mount Britton Gold Field.
/CUrXclAS'cr'tA ecL _j£z*ActZv-e _
,  ̂ ©e. Decorticated right valve. Rockhampton District.

Nautilus ammonitiformis, Eth. fill. The inner whorls {See PI. 41, fig. 9). 
Rockhampton District. [De V .]

Fig. 10. Orthoceras, sp. ind. Cast of five chambers. Mount Britton Gold Field. 
Fig. 11. Deltodus ? australis, Eth. fil. Rockhampton District. [De V.]
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PLATE 40.

Fig 2. 
Fig. 3.

Pig. 4.

Pig. 5.

Pig. 6.

Pig. 7.

Pig. 8.

Pig. 9. 
Pig. 10.

Fig. 1.

Fig. 11.

Fig. 12. 

Pig. 13.

Dielasma ? sp. ind. Internal cast of the dorsal valve of an imperfect speci
men. Rockhampton District. [De V.]

Do. Internal cast of the greater portion of the united valves. [De V.]
Spirifera (allied to 8. oviformis, McCoy). Internal cast of the dorsal (?) 

valve. Rockhampton District. [De V.]
Productus, sp. ind. A  decorticated example, with a concentrically lined 

visceral region and a coarsely costate front, somewhat 
resembling a Strophomena. Rockhampton District. [De V.]

Productus subqiiadratus, Morris. Hinge and interior of the ventral valve, 
showing a broad area, deltidiai opening, and dendritic 
muscular scars. Yatton Grold Pield.

Strophomena analoga% Phillips ? Cast of the interior of the ventral valve, 
with the impressions of the muscular and vascular systems. 
Rockhampton District. [De V.]

Strophalosia Qerardi, King ? Impression of the exterior of a small dorsal 
valve. Banana Creek. [De V.]

Do. A  ventral valve, with the test preserved, strong concentric lamin®, 
and blunt recumbent spines. Darr River. [A.L.]

Pterinopecten JDevisii, Eth. fii. Right valve. Rockhampton District. [DeV.]
JNucula, sp. ind. Internal cast of the left valve of a very deltoid species, 

possessing an abrupt anterior end, and a short posterior 
hinge. Rockhampton District, x 3. [De V.]

Mytilops ? corrugaia, Eth. fil. Portion of a decorticated valve, with step
like concentric corrugations, x 3. Rockhampton District. 
[D eV .]

Parallelodon cost^llata, McCoy. Portion of a right valve, decorticated. 
Rockhampton District. [De V.]

Do. Internal cast of another right valve, with traces of transverse 
hinge teeth. Rockhampton District. [De V.]
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PLATE 41.

Fig. 1. 

Fig. 2. 

Fig. 3. 

Pig. 4. 

Fig. 5. 

Fig. 6.

Fig. 7. 

Fig. 8. 

Fig. 9.

Fig. 10. 

Fig. 11.

Fig. 12.

Lasiocladia ? Hindei, Eth. fil. An impression of the sponge. Rockhampton 
District. [De Y .]

Do. Portion highly magnified, with impressions of rod-like spicules, and 
a few in situ.

Deltopecten illawarrensis, Morris, sp. Cast of the united valves, to show 
great inequality. Mount Britton Gold Field.

Modiomorpha ? mytiliformis, Eth. fil. Cast of the left valve. Banana Creek 
(See PI. 14, fig. 5, and PI. 38, figs. 12 and 13). [De Y .]

Mourlonia ? coniformis, Eth. fil. Oblique apical view, with coarse reticulated 
ornament. Banana Creek. [De Y .]

Luciella ? Grayce, Eth. fil. Apical view taken from an artificial cast, showing 
reticular ornament (the nodes at the intersection of the 
concentric and radiating lines are not represented), x  2. 
Rockhampton District. [De Y.J

Yvania Konincki, Eth. fil. Side view of a partially preserved example, 
x 2. Rockhampton District. [De Y .]

JBucania textilis^ De Koninck ? Spiral and decussating striae, both visible. 
Rockhampton District. [De Y .]

Nautilus ? ammonitiformis, Eth. fil. More or less complete specimen, with 
the central small whorls (See PI. 39, fig. 9), and the outer 
strongly costate whorl. Rockhampton District. [De Y .]

Conularia, sp. ind. With transversely wrinkled sutures. Gympie.
Goniatites planorbiformis, Eth. fil. A  decorticated example, with the septa 

visible. Lake’s Creek. [De V.]

Gyroceras ? dubius, Eth. fil. A  fragment seen from the side. Rockhampton 
District. [D e Y .]

Fig. 13. Nhynchonella croydonensis, Eth. fil. An internal cast of the ventral valve.
Croydon.

Fig. 14. Do. Probably the dorsal valve of the same species. Croydon.



:• H Barrrw , J. • el bth.

Queensland  Pa l e o n t o l o g y - P la te  41

CARBONIFEROUS M O LLU SCA. ^



Eig. 1. JPhyllotheca, sp. ind. ? Whorl of lanceolate leaves, x 2. Bundanba.
Eig. 2. Unio ipsviciensis, Eth. fil. Bight valve. Bremer Basin Colliery.

Eig. 3. Do. Hinge and united valves of the same.
Fig. 4. Maccoyella BarJclyi, var. mariceburiensis, Eth. fil. Artificial cast taken from 

' an impression of the left valve. Croydon.

Fig. 5. Do. Small left valve, with spinous terminations to the costae. Croydon.

Fig. 6. Do. An imperfect right valve with a well-marked lobate ear. Croydon.
Eig. 7. Inoceramus, sp. ind. Anterior portion of the united valves. Bowen Downs.

—3£ nat. [Q.M.]

Eig. 8. Khynchonella, sp. ind. Impression of a small dorsal valve. Croydon.
Eig. 9. Siphonaria Samwelli, Eth. fil. An artifical cast taken from an impression.

Croydon.

Fig. 10. Ammonites walshensis, Eth. fil. Walsh Biver. [Q .M .j 
Eig. 11. Do. Sectional view- of the same specimen.
Fig. 12. Ammonites, sp. (allied to A . denarius, Sby., or A . lautus, Park). An impres

sion with geniculate cost®. Warriana Bore.

Eig. 13. Ancyloceras ? Taylori, Eth. fil. Head of the Walsh Biver. [Q.M\]

Eig. 14. Samites (or Samulina ?) laqueus, Eth. fil. Tower Hill. [Q.M.]

Fig. 15. Do. Section showing a septum from the same specimen.
Eig. 16. CrioceraS irregulare, Ten. Woods. Walsh Biver. [Q.M.]

PLATE 42.
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PLATE 43.

Fig. 1. Martinia (vel. Martiniopsis ?) subradiata, G. B. Sby., sp. Internal cast o f
the united valves, seen from above. Banana Creek. i  nat. 
[De Y.]

Fig. 2. Deltopecten illawarrensis, Morris sp. Cast of a portion of the left (?) valve,
with the striated hinge area, and the triangular cartilage-pit 
below the umbo. Mount Britton Gold Field.

Fig. 3. Aviculopecten Laurenti, Eth. fil. Bight valve (reversed). Crow’s Nest.
[M.G.M.]

Fig. 4. Do. Left valve (reversed). Kockhampton District. [De V.]
Fig. 5. Chmnomya ? carinota, Eth. fil. Bight valve, showing oblique outline, high

umbone and strong diagonal ridge. (This and the next 
figure havo-been turned upside down inadvertently.) Banana 
Creek. [De V.]

Fig. 6. Do. Hinge and united valves. Banana Creek.
Fig. 7. Sanguinolites concentricus, Etheridge ? Faint cast of the left valve (reversed).

Gympie.
Fig. 8. Ostrea, sp. ind. Artificial cast of an impression of the interior of the lower

or attached valve. Croydon.
Fig. 9. Blacuna, sp. ind. Artificial cast of an impression of the interior of the

left (?) valve. Croydon.

Fig. 10. Oardium Brazieri, Eth. fil. Left (?) valve, with the test partially preserved
under its radiating ribs. Loc. ? [J.E.T.W.]

Fig. 11. Teredo, sp. ind. Two tubes split in half longitudinally, with the shelly
matter partially preserved. Croydon.

Fig. 12. Teredo, sp. ind. Tube infilled with matrix, and one valve, shifted from its
natural position. ? Loc. [ J.E.T.W.]
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PLATE 44.

Eig. 1. Zaphrentis profunda,, Eth. fil. Interior of the calice. Eockhampton District.
[De V.]

Eig. 2. Mesoblastus ? australis, Eth. fil. Side view of an impression of a calyx, x
Eockhampton District. [De Y .]

Eig. 3. Triccelocrinus Carpenteri, Eth. fil. Side view of an internal cast. Eock
hampton District. [De V.]

Eig. 4. Phillipsia dubia, Etheridge. Thorax and pygidium decorticated. Eock
hampton District. [De V .]

Eig. 5. Pnillipsia Woodwardi, Eth. fil. Glabella with large basal lobes. x2 .
Eockhampton District. [De V .]

Fig. 6. Do. Pygidium probably of this species, x Eockhampton District.
[De V .]

Eig. 7. Qrinoid (allied to Stemmatocrinus). Basal cup denuded of the test. Eock
hampton District. [De V.]

Eig. 8. Crinoid Calyx. Impression of part of an indistinct calyx, with faint traces
of plates and the bases of the arms. Eockhampton District. 
[De V.]

Fig. 9. Polyp or a ? Smithii, Eth. fil. Fragment of a polyzoarium. Eockhampton
District, x 2.

Eig. 10. Do. Fragment of poriferous face greatly enlarged.

E g . 11. Glauconome, sp. ind. Non-poriferous face. x 2 . Eockhampton District.
[De Y .]

Eig. 12. Spiriferina duodecimcostata, McCoy. Internal cast of the ventral valve, 
• showing the slit left by the median ventral septum, and the 

casts of the punctae of the shell foramina. Mount Britton 
Gold Eield. "[A.M.]

Yatton Gold Eield.

? brachythmrus, G. B. Sowerby. Showing an area, and considerable 
solidity of shell. Darr Eiver ? [A.L.]

Weathered and disjointed infillings of the burrow. {See PI. viii., 
fig. 4, and PI. x xxix., fig. 1.) Eockhampton District. [De V .]

A  similar specimen. [De Y .]

Another example seen in natural section. [De V.]
Transverse section displaying the involute structure of the burrows, 

x 3. Eockhampton District. [De Y .]

Fig. 13. Productus,

Fig. 14. Productm

Fig. 15. Burrow.

Fig. 16. Do.

Fig. 17. Do.

Fig. 18. Do.

By Authority: James C. Beal, Government Printer, William street, Brisbane.
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A A. Wright. Wth.. DRAWN & PRINTED AT THE SURVEYOR GENERAL'S OFFICE. BRISBANE. J  Phoebe Clarke (lt’2-

Fig. 2.
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t a c h y l i t e .
Mitchell River, Queensland.

X 275(PoLcu'i/rer only.) Fig. i.

X42 (P o la r iz e r  o n ly .) Fig. 2.
A. A. Wright lith . DRAWN & PRINTED AT THE SURVEYOR GENERALS OFFICE. BRISBANE J  Phoebe C larke d el
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XSO  (  C r o s s e d  tulcoZs .)

AUGITE CRYSTAL,SHOWING TWINNING.
Gyjnpie.

X50( C r o s s e d  t u c o Is . ) Fig. 2 .

F ig . 1.
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AA-lfrightylUh. DRAWN & PRINTED AT THE SURVEYOR GENERAL'S OEHCE. BRISBANE 1892. ,T VTwetoe ClarTte.deL.
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Daunton’sHill, Upper Cape.
CrossecL njucols.)

A. A Wright, lit A. ORAWN & PRINTED AT THE SURVEYOR GENERALS OFFICE. BRISBANE. 1892.
J.TKoebeflarkf;, del.


