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P R E F A C E .

In February, 19 L2, Mr. Henry Woods, the author of this memoir, expressed his willing

ness to determine and describe a representative collection of New Zealand Cretaceous 

fossils. In May a few ammonites and belemnites were sent to him, and these were 

followed two months later by fairly representative collections of the lamellibranchs. 

In 1913 further material collected bv Dr. J. Allan Thomson was forwarded.

The area from which the faunas described in this memoir have been obtained 

includes most of the well-known localities for Cretaceous fossils in New Zealand, but 

it should be clearly understood that both in the southern part of the South Island 

and in the North Island there are other localities with fossiliferous Upper Mesozoic 

strata. It was considered that the study of the cretaceous faunas would be best 

commenced by the description of the Mollusca contained in the rocks associated 

with the well-known Saurian beds or underlying the Amuri limestone, and therefore

the selection sent to Mr. Woods was restricted to the Canterbury and Marlborough 

districts.

Owing to being engaged with his monograph on the Cretaceous Lamellibranchs of 

England, Mr. Woods was unable to begin work on the New Zealand material until

1913. His memoir was completed before the end of 1914, and was received in New 

Zealand early in 1915. Considerable delay ensued before it was decided to have 

the letterpress printed in New Zealand and the illustrations collotyped in Great Britain. 

Unfortunately, owing to war conditions, further delay occurred, and a crowning mis

fortune was the loss of the plates in the wreck of the ‘ ‘ Tongariro ” off’ the New

'Zealand coast last August. Instructions, however, were given to have the plates 

reproduced from the original blocks; and it is expected that the reprints, though 

not to hand at the date of writing, will arrive in time to enable Mr. Woods’s memoir 

to be published early in 1917.

The galley proofs of this bulletin were personally read and corrected by Mr. Woods, 

whilst the reading of the final proofs has been done by Dr. Thomson. The indexes

were prepared by myself, and checked by Dr. Thomson. It is therefore hoped that,

although the author was necessarily unable to supervise the last stages, no error 

or misprint of any consequence will be found in the letterpress.

1\ G. MORGAN
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P A L E O N T O L O G I C A L  B U L L E T I N  No.  4 .

THE CRETACEOUS FAUNAS
OF THE

NORTH-EASTERN PART OF THE SOUTH ISLAND  
OF NEW ZEALAND.

T h e  Cretaceous fossils described in this memoir were collected in the provinces of 
Canterbury and Marlborough by Mr. Alexander McKay and other officers of the 
Geological Survey of New Zealand. They were obtained at various places between the 
Malvern Hills (west of Christchurch) and Coverham (in the Clarence Valley), a distance 
of nearly 150 miles.

Two faunas are represented, and may conveniently be considered separately. The 
older, of Lower Utatur age, is found in the northern part of the region ; the newer, 
of Upper Senonian age, is found at Amuri Bluff and other places farther south.

PART I.— CRETACEOUS ROCKS OF EAST MARLBOROUGH, NORTH OF
AMURI BLUFF.

North of Amuri Bluff (fig. 1) Cretaceous deposits outcrop between the Kaikoura 
Peninsula and Cape Campbell.* One strip runs either along or near the coast, and 
is continuous in the north, with another long strip in the middle of the Clarence Valley 
between the Kaikoura Range and the Seaward Kaikouras; this strip has been faulted 
down, and older rocks occur on either side. The fault is on the north-west of the 
strip, and on the south-east side the basal Cretaceous conglomerates rest unconformably 
on older rocks. Other outcrops of Cretaceous rocks occur in the upper part of the 
Awatere Valley.

* A geological map of this region is given in McKay’s Report on the Eastern Part of Marlborough : Reports 
Geol. Explor. during 1885, Colon. Mus. and Geol. Surv. N.Z., No. 17, 1886, p. 27, and ibid, No. 20, 1890, p. 96.

1— Cret.



At present very little is known of the palaeontology of this region, and the deposits 
appear to vary rapidly in character. A few fossils have been obtained from places 
in the Clarence Valley and the upper part of the Awatere Valley.

1. T h e  C l a r e n c e  V a l l e y .

Near Coverham, in the northern part of the Clarence Valley (Ouse River and 
its tributaries-— the Swale, the Nidd, and the Wharf), the following section has been 
given by Dr. Allan Thomson (fig. 2). It extends along the Sawpit Gully, across the 
Nidd, the Cover, and the Wharf. The thickness of the beds, if correctly estimated, 
is very great.

Amuri limestone (top) )
Flint-beds (replaced limestone) |
Sawpit Gully mudstones (3,200 ft.).
Nidd sandstones and mudstones (550 ft.).
Cover Creek mudstones (2,000 ft.).
Wharf Gorge sandstones (450 ft.).
Wharf mudstones (1,550 ft.).
Basal conglomerates (200 ft.).

Only a few species of fossils have been found in these beds. G audryceras S a cya  

occurs in the Sawpit Gully mudstones, and T u rrilites circum tceniatus in the Cover Creek 
mudstones; both of these species are found in the Lower Utatur Group of Southern 
India, so that we may refer the beds from Cover Creek mudstones to the Sawpit 
Gully mudstones to the Lower Utatur, which is of about the same age as the Upper 
Gault and Upper Greensand of England.*

This view of the age of the beds near Coverham is supported by the presence 
in the Cover Creek mudstones of In ocera m u s concentricus and B elem n ites su p erstes , and 
also by the occurrence in the Sawpit Gully mudstones of I .  concentricus var. porrectus var. 
nov. which is found in the Lower Utatur beds of Southern India. Further, A u cellin a  

eu glypha  sp. nov., which is allied to A .  a p tien sis  (d’Orbigny) from the Lower and 
perhaps Middle Gault of Northern Europe, is found in the Sawpit Gully mudstones.

In the Wharf mudstones A u cellin a  eu glyp h a , a large form of In ocera m u s , and B elem - 
nites superstes have been found ; no other species has been recognized, so that we can
only say that these mudstones are probably of Lower Utatur age, but may be slightly
earlier. The Wharf Gorge sandstones have yielded no fossils except wood and poorly 
preserved plants. The Nidd sandstones contain large In ocera m i.

In the section near Coverham the Amuri Group and the Greensand Group of 
Amuri Bluff do not appear to be represented, consequently we must infer that there 
is an unconformity at the base of the Amuri limestone ; for even if the Cretaceous 
beds of Amuri Bluff are represented by part of the Amuri limestone, which in East
Marlborough is much thicker (about 2,500 ft.) than at Amuri Bluff (about 600 ft.),
there are still beds of intervening age (Cenomanian and Turonian), which have not 
been recognized in the district, to be accounted for.

In the Clarence Valley (fig. 1) fossils have also been obtained at Bluff River, 
about twenty miles south-west of Coverham, and at Seymour River, ten miles south -

* F. Kossmat, Rec. Geol. Surv. India, vol. xxviii (1895), p. 4 0 ; and Beitr. z. Palaont. u. Geol. Osterr.- 
Ungarns u.d. Orients, vol. xi (1898), p. 130; A. de Grossouvre, Recherches sur la Craie Sup£r. (1901), p. 715, 
tab. xxxii.



west of Bluff River. The following succession of beds has been observed* in the 
Clarence Gorge, just below the junction of the Bluff River:—

Limestones and grey marls (top).
Volcanic rocks.
Sandstones, conglomerates, and shales.
Volcanic rocks, 50-200 ft.
Sandstones and conglomerates with fossils.

In the lower sandstones, which are fine-grained and of light colour, the following 
fossils were found : T rigon ia  g lyp tica  sp. nov., In o c e ra m m  sp., “ M od io la  ” k aikourensis sp. 
nov., Thracia  sp., and B elem n ites superstes.

At Seymour (or Herring) River, McKavj* gives the following section :—
Amuri limestone (top).
Greensands.
Sands and sandstones with concretions.
Basaltic rock.
Soft sandstones and grits, with bands of ironstone and discontinuous coal- 

seams.
In a conglomerate belonging to the lower division the following fossils were found : 

T rigon ia  g lyp tica , T . m eridiana  sp. nov., “ M od io la  ” kaikou ren sis, ln ocera m u s  sp., and 
B elem n ites superstes. The conglomerate consists of rounded pebbles of a brown ferru
ginous tuff, a few fragments of basaltic rock, numerous grains of fresh feldspar, and 
fragments of ln ocera m u s  and other shells ; the whole is cemented by calcite, in which a 
few crystals of dolomite have been developed.

2. The Awatere Valley.

In the Upper Awatere Valley, which runs parallel with the Clarence Valley, but 
farther inland, fossils have been found at Gladstone and Middlehurst Runs (mainly 
from Limestone Creek), chiefly in a dark volcanic sandstone, but some also in shales. 
The volcanic sandstone consists of rounded grains and pebbles of glassy basalt, and 
fragments of augite, with a few grains of olivine ; the cementing material is calcareous.

The fossils from this locality include A r ea  (B a rb a tia )  sp., T rigon ia  m erid ian a , 
S p o n d ylu s  sp., P ecten  (S yn c y c lo n em a )  sp., P . (C a m p ton ectes) sp., L im a  m arlburien sis  

sp. nov., A u cellin a  euglyplna, ln ocera m u s concentricus var. porrectu s , P a n op ea  aw aterensis  

sp. nov., and B elem n ites su perstes.

There is no information available as to the field relationships of the deposits at 
Gladstone and Middlehurst Runs to those at Bluff River and Seymour River, but it 
is probable that the beds at these places are of approximately the same age. This 
is indicated by the occurrence of T rigon ia  m eridiana  and B elem n ites  superstes at both 
Seymour River and Gladstone and Middlehurst Runs, and by the presence of T rigon ia  

g lyp tica , “ M od io la  ” kaikou ren sis, and B elem n ites superstes at Seymour River and Bluff 
River.

The occurrence at Gladstone and Middlehurst Runs of In ocera m i similar to those' 
of the Sawpit Gully and Cover Creek mudstones, as well as the presence of A u cellin a  

euglyplna and B elem n ites su p erstes , makes it probable that the deposit is of the age 
of some part of the series of beds at Coverham; whilst the other fossils (A rea , 

P ecten , S p o n d ylu s), although not found at Coverham, present points of resemblance 
to species of Lower Utatur age from other regions.

* McKay, Reports Geol. Explor. during 1885 (Geol. Surv. N.Z., 1886), p. 97.
f  Ibid., p. 103. This locality is given in McKay’s reports as “ Seymour River/* hut is more generally 

known by the alternative name of “  Herring River.”
1*



Since the two species of T rigon ia  found in this region cannot be identified with 
any forms already known elsewhere, they do not give any definite evidence of the age 
of the deposits. From general considerations, however, the characters of the two species 
seem at first to suggest an earlier age than the Lower Utatur for these deposits, for, 
as Dr. F. L. Kit-chin has pointed out, the degeneration of the ornamentation on the 
costate T rigonice (as in T . m eridiana) and the development of the v-scrip ta  type of 
ribbing (as in T . glyp tica ) were prevalent in the T rigonice of India and South Africa 
in Lower Cretaceous times. The occurrence of species with a v -scrip ta  kind of 
ornamentation in the Gault of British Columbia (T . diversicostata  Whit.) and in the 
Upper Greensand and Cenomanian of England (e .g ., T . pen n a ta  Sow.) shows, however, 
that this feature continued to be developed up to at least the Lower Utatur period ; 
and according to Wilckens it also occurred in the Senonian (T . h yriijo rm is  Wilck.). 
Similarly, examples of T rigonice in which the costate ornament has degenerated are 
found abundantly in beds of Gault or Cenomanian age in Shikoku, Japan (T . Jciku- 

chiana  Yokov., T . rotundata Yokov.).

In the Upper Awatere Valley, near Gladstone, the Amuri limestone is very thin, 
and lies on volcanic tuffs containing fragments of In ocera m u s , indicating that they 
are of Cretaceous age. Somewhat farther up the same valley there is a great develop
ment of volcanic rocks forming Mouat’s Lookout. According to McKay the horizon 
of these volcanic rocks is below the Amuri limestone. They rest on a thick series of 
mudstones and muddy sandstones, from which Dr. Allan Thomson obtained In ocera m u s  

and A u cellin a  eu glyph a  in the upper part of the Winterton River (just under Mouat’s 
Lookout), indicating that the beds belong to some part of the Coverham Series. 
Below these beds come massive sandstones containing imperfect remains of plants; 
these in turn rest on the basal conglomerates of the Cretaceous Series.

The fauna of the Utatur beds, which is so widely distributed in the Indo-Pacific 
region, has not hitherto been recognized in New Zealand.* The fossils now described 
6how that the Lower Utatur stage is represented in the deposits of the Clarence and 
Awatere Valleys, but the number of species at present known is not sufficient for a 
detailed comparison to be made with the corresponding faunas of other regions. The 
species include such widely distributed forms as G audryceras S a c ya , T u rrilites circum tce- 

n ia tu s , and In ocera m u s concentricus ;  the other fossils are lamellibranchs, which cannot 
yet be definitely identified with forms already known in other regions, but which— in 
some cases, at any rate— are related to species of Lower Utatur age.

Around the Pacific the Lower Utatur fauna has been found in Japan, the Queen 
Charlotte Islands, California, Peru, probably in Graham Land, and seems to be repre
sented in the upper part of the Rolling Downs beds of Queensland ; around the 
Indian Ocean this fauna is found in Trichinopoli, Conducia, Madagascar, Zululand, 
and other places.

The beds of Lower Utatur age in New Zealand rest on deposits of much earlier
date, showing that the widespread “ Cenomanian overlap ” extended to this remote
region. Here the overlap begins in the Lower Utatur period, as it does in Zululand, 
Pondichery, and Japan ; but in some other regions it started at a somewhat earlier
period. The deposition of the beds of Lower Utatur age in New Zealand was
apparently followed by an uplift, since the Middle Utatur beds with A canthoceras  

(Lower Chalk), which occur in Pondichery, Madagascar, Zululand, and Japan, are 
not known to be represented here.

* Its supposed absence has been noted by Leraoine, Ltudes g£ol. dans le Nord de Madagascar (1906), 
p. 392.
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Table showing the Distribution of Species in the Clarence and Awatere

Valleys.
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Description of the Species.

LAMELLIBRANCHIA.

Genus A r c a  Linnaeus.

Area (Barbatia) sp. Plate I, fig. 1 a-c.

An imperfectly preserved specimen of A r c a  resembles B arbatia  m arullensis (d’Orbigny)* 
in form and in the general character of the ornamentation, but the valves are rather 
more convex, and the shell somewhat more inequilateral. B . m arullensis is found in 
the Gault and the upper part of the Lower Greensand.

D istrib u tion .— Dark volcanic sandstone, Gladstone and Middlehurst Runs, Upper 
Awatere Valley (741 ).f

* For references see Woods, Mon. Cret. Lamellibr. England, vol. i (1899), p. 38, pi. vii, figs. 4^7. 
t  The numbers in parentheses are those attached to the specimens. A list of these, giving the localities 

and horizons, is published in Reports Geol. Explor. 1890-91, No. 21 (1892), p. 122. See also N.Z. Geol. 
Surv. Pal. Bull. No. 1, 1913, pp. 76 et seq.



limits Tricjonia Bruguiere.
Trigonia meridiana sp. now Plate I, tigs. 2 -7 .

• D esc rip tio n .— Shell with oval or suboval outline, usually rather elongate, but 
becoming relatively higher in large specimens. Umbo at about tWo-fifths of the 
length of the shell from the front of the anterior margin.

Anterior margin convex, passing gradually into the slightly convex ventral margin, 
the posterior part of which curves upwards. Posterior margin short, rounded or some
times nearly straight. Postero-dorsal margin long, with a gradual slope from the umbo 
to the posterior end.

On the early part of the shell (up to about 8 mm. from the umbo) strong con
centric ribs are present on the flanks, radial ribs an* seen on the area, and a sharp 
carina is developed. On the later parts of the shell this ornamentation is absent, and 
the shell is smooth, but is marked by regular concentric furrows, which are usually 
separated by wide slightly convex interspaces; near the ventral margin in the larger 
specimens the furrows become closer together. In most examples a broad shallow ante- 
carinal furrow extends from the neighbourhood of the umbo to the postero-ventral 
extremity, and causes a slight undulation in the course of the concentric furrows.

A ffin it ie s At present it is difficult to point to any form to which this species is 
pmbably related. Tin* ornamentation found on the earliest part of the shell seems to 
indicate* that this species is derived from a form belonging to the costate section of 
T rigon ia . Similar degeneration of the costate ornamentation is seen in species from the 
O o m ia  beds of (hitch, described by Dr. F. L. Kitchin,* and in T . kikuchiana  Yokoy., 
and T . rotnm lata, Yokoy., which are abundant in beds of Gault or early Cenomanian 
age in Shikoku, Japan.|

R e m a r k s - --Eighteen specimens have been examined. In most of them the surface 
is rather poorly preserved, and the character of the early stages cannot be seen, but 
two small specimens have the umbonal part sufficiently well preserved to leave no 
doubt as to the costate character of the ornament in the young shell. One specimen 
shows the teeth of the left valve, but not sufficiently well for figuring. The 
proportion of the length of the shell to the height appears to be rather variable, and 
also the degree of development of the ante-carinal furrow ; it is just possible that a 
larger amount of material might indicate the existence of two species.

D istr ib u tio n —-D a rk  volcanic sandstone, Gladstone and Middlehurst Runs, Upper 
Awatere Valley (741) ; conglomerate of Seymour River, Clarence Valley (570).

Trigonia glyptica, sp. nov. Plate I, figs. 8 a, b ;  Plate II, figs. 1 a, b, 2.

D escrip tion .— Shell elongate, more or less oval, moderately inequilateral, with com
pressed flanks. Antero-dorsal margin sloping obliquely forwards. Anterior margin 
convex, passing gradually into the slightly or moderately convex ventral margin, which 
curves upwards to join the short rounded posterior margin. Postero-dorsal margin 
long, slightly curved, sloping gradually backward. Umbones broad, not much elevated, 
curved inwards, situated at a distance from the anterior end of the shell equal to a 
third, or less than a third, of the length of the shell. Near the umbo the area is 
bounded by a carina, but this soon becomes rounded and, towards the posterior end, 
obsolete. The escutcheon is either not separated or only indistinctly delimited from 
the area. The area is at first ornamented with a few small oblique curved costellse,

* Palaeont. lndica, Jur. Fauna Cutch, vol. iii, pt. 2, No. 1 (1903), pp. 39-60.
t M. Yokoyama, Journ. Coll. Sci. Imper. Univ. Japan, vol. iv (1891), p. 357. 8. Yehara, Cret. Trigoniae

from Miyako and Hokkaido, Science Reports Tohoku Imp. Univ., ser. 2 (Gcol.), vol. ii (1915), p. 44, pi. ii, 
ligs. 1-9.



but is smooth posteriorly. For some distance from the umbo the area slopes steeply 
from the carina to the margin of the valve, but posteriorly its slope gradually decreases.

The flanks of the shell are ornamented with strong, rounded, dorso-ventral ribs, 
which are divided into an anterior and a posterior series by a line passing slightly
forward from the umbo to the opposite margin ; along this line some of the ribs of
the two series meet at a very acute angle. The anterior ribs slope backwards from the 
antero-dorsal margin to the dorso-ventral line or to the anterior part of the ventral
margin. On a narrow strip of the shell, near the anterior margin, ribs extend from 
the margin backwards for a short distance. The libs of the posterior series cover 
about three-quarters of the valve, and are rather broader than the anterior ribs, but 
decrease in breadth towards the posterior end ; they are separated by rounded furrows 
which may be narrower or wider than the ribs. The more anterior of these ribs are
nearly straight and almost vertical, but the posterior ribs slope obliquely from the area
to the posterior part of the ventral margin. In the later stages of large specimens the 
ribs may be divided transversely by concentric growth-furrows.

A ffin ities. —  T rigon ia  g lyp tica  resembles T . v-scrip ta  Kitchin,* from the Oomia
T rigon ia  bed (Lower Cretaceous) of Goonaree, Cutch, but is distinguished from that 
species by— (1) the smaller slope of the antero-dorsal margin and less elevated umbonal 
region ; (2) the more anterior position of the dorso-ventral line separating the two
series of ribs ; (3) the more acute angle made by the two series of ribs; (4) the
narrower, more numerous, and more closely placed ribs of the posterior series, and the 
smaller difference between the size of the anterior and posterior ribs ; (5) the more
nearly vertical direction of the anterior ribs of the posterior series; (6) the presence
of ribs on the posterior part of the shell ; (7) the absence or indistinct nature of the
separation of the escutcheon from the area ; and (8) the shortness (or possible absence) 
of the stage with concentric ribbing on the early part of the shell.

T . g lyp tica  is distinguished from T . h yriijo rm is  Wilckensf by— (1) the more acute 
angle made by the two series of ribs ; (2) the more anterior position of the dorso- 
ventral line separating the two series of ribs ; (3) the more closely placed anterior 
ribs, and the smaller curvature of those near the front margin. T . h yriijo rm is  is at 
present imperfectly known; it was found at Snow Hill Island, Graham Land, and
is stated by Wilckens to be of Campanian (Upper Senonian) age.

R em a rk s .— Only six valves, most of which are more or less imperfect, have been 
seen, so that the nature and extent of the variation cannot be determined. In all 
the specimens the shell near the umbo is abraded or imperfect, so that it is not 
possible to determine definitely if the earliest ribs were concentric, but it is possible 
that such may have been the case for a short period. Until the early stages in the 
development of T . g lyp tica  have been made out, it is difficult to determine whether 
this species is really related to T . v-scrip ta  or T . h yriijo rm is, or has been derived from 
an independent stock.

The occurrence of T . diversicostata  Whiteaves,J in the Gault of British Columbia, 
and of T . pen n a ta  Sowerby,§ in the Upper Greensand and Cenomanian of England, is of 
interest, since they possess V-shaped ribs, but they do not appear to be allied to T . g lyp tica .

D istrib u tion .— Conglomerate of Seymour River, Middle Clarence Valley (570) ; sand
stone of Bluff River, at junction of the Clarence (615). * * * §

* Palaeont. Indica, ser. ix, Jur. Fauna Cutch, vol. iii, pt. 2, No. 1, Genus Trigonia (1903), p. 70, pi. vii, 
figs. 6-8  ; pi. viii, figs. 1-3.

f  Die Annelid., Bivalv. u. Gastrop. d. Antarkt. Kreideformat. (Schwedisch. Sudpol.-Fxpedit., vol. iii, 
pt. 12, 1910), p. 47, pi. ii, fig. 27.

J Mesoz. Foss., vol. i (Geol. Surv. Canada, 1876-1900), pp. 68, 230, 292, pi. x, fig. 1. Compare also 
T. flexicostata, Burwash, Proc. & Trans. R. Soc. Canada, ser. 3, vol. vii, section 4 (1914), p. 82, pi. iii, 
fig. 3.

§ Lycett, Brit. Foss. Trigonice (1875), p. 133, pi. xxiv, figs. 4, 5 ; pi. xxxvii. fig. 4.



Genus M o d io l a  Liiniarck.

“ Modiola ”  kaikourensis sp. nov. Plate 11, figs. 3 -5 .

D escrip tio n .— Shell small, elongate, inflated but becoming gradually compressed 
towards the postero-ventral extremity ; antero-ventral part flattened or concave, and 
sloping steeply toward the margin. Umbones terminal, slightly curved. Hinge-margin 
nearly straight, making a very obtuse angle with the posterior margin, which is nearly 
straight and almost parallel with the antero-ventral margin. Posterior extremity rounded. 
Surface with growth-ridges.

R em a rk s.— This species resembles in form the smaller examples of Sep ttfer lineatus  

(Sow.), but there is nothing to show whether an umbonal plate is present or not ; and 
the radial ornamentation appears to be absent, for although some specimens show 
fine radial lines they do not appear to represent ribs, since they are not visible when 
the surface of the shell is well preserved. The generic position of this species must 
therefore, for the present, be regarded as uncertain.

D istrib u tio n .— Conglomerate of Seymour River, Clarence Valley (570) ; sandstone 
of Bluff River, at junction with the Clarence (615) ; sandstone in cliff above lake, 
near Cherwell Downs, Greenhills district.

Genus S p o n d y l u s  Linmeus.

Spondylus sp. Plate II, fig. 6.

A valve of S p o n d ylu s  is not sufficiently well preserved for exact determination, but is 
of interest, since it appears to belong to the same type as S . striatus (Sowerby),* 
found in the Upper Greensand and Cenomanian of England. The fine and uniform 
ribbing is also similar to that of S . subcost (flat us Stoliczka,| from the Utatur Group 
of Southern India.

D istrib u tion  -  Dark volcanic sandstone of Gladstone and Middlehurst Runs (741).

Genus P e c t e n  Muller.
Pecten (Camptonectes) sp. Plate III, iigs. la , / ; ,  2.

Three right valves and one left valve were found in the dark volcanic sandstone 
of Gladstone and Middlehurst Runs (741). The surface of the shell is very imperfect, 
but one specimen shows fine radial ribs near the ventral margin.

Pecten (Syncyclonema) sp.

Two very imperfect valves of S y n cyc lo n em a  may perhaps be examples of l }. 

(S y n c y c lo n e m a ) orbicularis Sow.
From the dark volcanic sandstone of Gladstone and Middlehurst Runs (741).

Genus L im a  Bruguiere.

Lima marlburiensis sp. nov. Plate III, fig. 3.

D escrip tio n .— Shell semi-oval, much higher than long, convex between the umbo 
and the ventral margin, sloping steeply to  the anterior margin, and gradually com
pressed towards the posterior and postero-ventral margins. Anterior margin nearly 
straight ; ventral margin rounded ; posterior margin slightly convex, its dorsal part 
curving rapidly towards the umbo. Ornamentation consists of narrow radial grooves 
(probably with pits), separated by broad nearly flat interspaces. The direction of 
the ribs sometimes changes where they cross a strong growth-ring.

* Woods, Mon. Oct. Lamellibr. England, vol. i (1901), p. 119, pi. xxi, figs. 1-5. 
t Oet. Fauna S. India, vol. iii (1871), p. 449, pi. xxxiii, fig. 8 ;  pi. xxxiv, fig. 2.



A ffin ities .—-This species is at present imperfectly known, but appears to be distinct 
from any form already described. The character of the area and ears cannot be 
seen. The species may belong to the subgenus A cesta .

D istrib u tion .— Dark volcanic sandstone of Gladstone and Middlehurst Runs (741).

Genus A u c e l l in a  Pompeckji.

Aucellina euglypha sp. nov. Plate III, figs. 4 -8 .

D escrip tion .— Right valve oval or nearly circular in outline, slightly inequilateral, 
the anterior part sometimes projecting forwards. Hinge-line straight. Right valve 
slightly, sometimes moderately convex, the anterior part usually flattened and less 
convex than the median and posterior parts. Anterior ear long, byssal sinus deep, 
curved. Posterior ear indistinct. Umbo small, nearly median.

Left valve inflated, inequilateral, with rounded outline, the posterior part projecting ; 
dorsal part of posterior margin oblique. Umbo large, prominent, incurved, projecting 
over the hinge-margin. A broad shallow sulcus usually extends from the posterior 
side of the umbo to the posterior margin. Ears small, the posterior obtusely triangular. 
Ornamentation consists of strong radial ribs, separated by broad interspaces; both 
are crossed by numerous linear concentric ridges, which sometimes become laminar.

A ffin ities.— This species is allied to A u cellin a  a p tien sis  (d’Orbigny),* but the radial 
ribs are more distinct, less numerous, and more widely separated. A .  a p tien sis  is 
found in the lower Gault, and probably also the middle Gault, of Hanover, Bruns
wick, Hildesheim, Meouille (Basse-Alpes), &c. A u cellin a  is represented in the Rolling 
Downs formation of Queensland and New South Wales by A .  hughendensis (Etheridge),f 
but in that species the left valve is much more inequilateral than in A .  eu glyph a .

In Southern India A u cellin a  p a rva  (Stol.)J occurs in the Utatur Group.
R em a rk s.— This species was gregarious, numerous examples being found close 

together. The specimens usually occur in hard calcareous concretions, and it is difficult 
to separate them from the matrix, consequently the form of the entire shell cannot 
often be determined satisfactorily, and the area and hinge have not been exposed in 
any specimen.

D istrib u tion .— Wharf mudstones, cliff on left bank of Wharf River at half a mile 
below pack-track crossing ; Sawpit Gully mudstones of Swale River, cliff on left side 
of river, the first exposure below the Amuri limestone ; mudstones of Upper Winterton 
River, east of Mouat’s Lookout, Upper Awatere Valley; shale and light sandstone 
of Gladstone and Middlehurst Runs, Upper Awatere Valley (741).

Genus I n o c e r a m u s  Sowerby.

Inoceramus concentricus Parkinson. Plate III, figs. 9, 10 «, b.

Specimens of In ocera m u s  agree closely in essential characters with I .  con centricus,§ 
but are of a larger size than the majority of the examples of that species found in 
England. An exact comparison with the larger specimens sometimes found in the 
Gault of England is difficult, since the latter occur in soft clay, and consequently the 
form of the shell is usually imperfectly preserved.

♦Pompeckji, Neues Jahrb. fiir Min. &c., Beil.-bd. xiv (1901), p. 352, pi. xvi, figs. 1-3 (compare also 
figs. 4, 5 ); Wollemann, Jahrb. d.k. Preuss. Geol. Landesanst., vol. xxvii (190(5), p. 269, pi. vi, figs. 6 -8 ;  
Pavlow, Enchainement des Aucelles (1907), p. 87, pi. vi, figs. 28-32.

f  Quart. Journ. Geol. Soc., vol. xxviii (1872), p. 346, pi. xxv, fig. 3 ;  Jack and Etheridge, Geol. and 
Palaeont. Queensland and New Guinea (1892), p. 460, pi. xxv, figs. 1 -6 ; Etheridge, Mon. Cret. Invert. Fauna 
New South Wales (1902), p. 16, pi. v, figs. 6, 7.

% Stoliczka, Cret. Fauna S. India, vol. iii (1871), p. 404, pi. xxxiii, figs. 2, 3.
§ For the synonymy of this species see Woods, Mon. Cret. Lamellibr. England, vol. ii (1910), p. 265.



Although only a few examples of this species from New Zealand arc available
for study it is evident that variation was rather extensive, and was similar in character 
to that seen in English specimens ; thus there are considerable differences in the extent 
of the curvature of the left umbo, and also in its breadth ; variation is also seen in the 
size of the concave anterior part of the valves, and in the convexity of the right valve. 
Whilst the study of a larger series of specimens may, in the future, reveal some
characters which would serve to distinguish the New Zealand form as a geographical 
variety of I .  concentricus, at present it is difficult to point to any difference as great 
even as those which are seen between specimens found in different types of deposit 
in England.

/ .  concentricus is common in the Gault and Upper Greensand of Europe. Whit- 
eaves* has recorded it from Queen Charlotte Islands (British Columbia), and specimens 
which I have seen from that locality enable me to confirm that identification. This 
species has also been recognized in the Vraconnian of Peru.*|*

D istrib u tio n .— Calcareous concretions in Cover Creek mudstones of Cover Creek, near 
(V)verham.

Inoceramus concentricus var. porrectus var. nov. Plate IV, figs. 1 a, 6, 2.
Specimens found in the Sawpit Gully mudstones agree in most respects with

I .  con centricus, but the left valve is less convex, its umbo is less prominent and projects 
to only a small extent beyond the hinge-margin ; the posterior part of the valve is 
flattened and more extended. Fragments show that some examples attained a large size. 
In one specimen (fig. 1) the ribs art* rather numerous and small, but in others (fig. 2) 
they an* fewer, stronger, and more widely separated. A specimen similar in form 
but with rather fewer ribs occurs in the dark volcanic sandstone of Gladstone and 
Middlehurst Runs (741) (Plate IV, fig. 3), and probably belongs to this variety.

The form here described has evidently been derived from / .  c on cen tric u s ;  for 
the present, with only a small amount of material available, it seems best to consider 
it as a variety of that species.

In ocera m u s  aff. con centricus, described and figured by SpenglerJ from the Lower 
Utatur Group of Southern India, appears to be an example of this variety ; it possesses 
a similarly flattened left valve, with an inconspicuous umbo, and the ribs show a 
similar curvature.

Some small specimens of In ocera m u s  found in the Cover Creek mudstones and the 
volcanic sandstone of Gladstone and Middlehurst Runs are of the concentricus type, 
and their small left umbo resembles the variety here described, but the valve appears to be 
relatively more convex.

Genus P a n o p e a  M6nard dc la Groye.

Panopea awaterensis sp. nov. Plate IV, fig. 4 a , 6.
D esc rip tio n .— Shell elongate-oval, inequilateral, moderately convex dorsally, less 

convex ventrally. Unibones small, inconspicuous, situated at about two-fifths of the 
length of the shell from the front margin. Dorsal margin nearly straight, and nearly 
parallel with the slightly curved ventral margin. Anterior and posterior margins rounded. 
Surface smooth except bn- inconspicuous growth-lines, and very fine radial ridges on 
the posterior part.

R em a rk s .— There is only one example of this species in the collection. I do 
not know any form to which it shows any close resemblance. Its principal characters 
are the little prominence of the umbones, and the nearly parallel dorsal and ventral 
margins.

* Mesoz. Foss., vol. i (Geol. Surv. Canada, 1876-1910), pp. 79, 241, 297.
t Kchlagintweit, Neues Jahrb. fur Min., &c., Beil.-bd. xxxiii (1911), p. 94.
t Beitr. z. Palaont. u. Geol. < )sterr.-LJngarns u.d. Orients, vol. xxvi (1913), p. 235, pi. xv, tig. 18.



D istrib u tion .— Dark volcanic sandstone, Gladstone and Middlehurst Runs, Upper 
Awatere Valley (741).

Genus T hracia  Leach.

Thracia sp. Plate V, fig. 1.

A species of T hracia  is represented by a left valve from the light sandstone 
of Bluff River (615).

CEPHALOPODA.

Genus Turrilites Lamarck.

Turrilites circumtaeniatus Kossmat. Plate V, figs. 2 a, b , 3.

180(3. Turrilites Gresslyi P. Stoliczka, Ceph. Cret. S. India, p. 180, pi. lxxxvii, figs. 1-5.
1895. Turrilites circumteeniatus F. Kossmat, Siidind. Kreidef. (Beitr. z. Palaont. u. Geol. 

Ostcrr.-Ungarns u.d. Orients, vol. ix), p. 141, pi. xviii, figs. 4, 5.

R em a rk s.— Portions of three specimens of T u rrilites  were found by Dr. Allan 
Thomson in a calcareous concretion. They agree closely with the smaller examples 
figured by Stoliczka as T . G resslyi (pi. lxxxvii, figs. 1, 2) ; in those the ribs joining 
the tubercles are either indistinct or not developed. On account of the character 
of the ribbing which is developed in later stages of growth the species from the 
Utatur Group is regarded by Kossmat as probably distinct from T . G resslyi Piet. & 
Camp. ; but as only small examples of this species are figured by Pictet and Campiche 
it is possible that it may be only an incompletely grown form of T . circum teeniatus.

T . circum teeniatus is found in the Lower Utatur Group of Pondichery, and in 
beds referred to the Cenomanian in northern Madagascar.* T . G resslyi Piet. & Camp.f 
is found in the “ Gres verts superieur ” of Ste. Croix, and is recorded from the 
Cenomanian of Madagascar. An allied form, T . acutus Passy,J occurs in the Cenomanian 
of England, France, and Zululand. In the larger of the two New Zealand specimens 
the siphuncle is preserved, and occurs on the upper slope of the whorls, above the 
upper row of tubercles.§

D istrib u tion .— Cover Creek mudstones, at a quarter mile above Coverham station.

Genus Gaudryceras Grossouvre (1893) emend. Kossmat (1895).

Gaudryceras Sacya (Forbes). Plate V, figs. 4 a, b.

1846. Ammonites Sacya E. Forbes, Trans. Geol. Soc., ser. 2, vol. vii, p. 113, pi. xiv, fig. 10.
1846. ,, Buddha Forbes, ibid., p. 112, pi. xiv, fig. 9.
1865. Ammonites Sacya F. Stoliczka, Ceph. Cret. S. India, p. 154, pi. lxxv, figs. 5-7 ; 

pi. lxxvi, figs. 2, 3.
1873. Ammonites Sacya var. sachalinensis F. Schmidt, Petrefakt. d. Kreidef. v. Sachalin

(Mem. Acad. Imper. St. Petersb., ser. 7, vol. ix), p. 15 (partim), pi. ii, figs. 3, 4.
1876. Ammonites filicincius J. F. Whiteaves, Mesoz. Foss., vol. i (Geol. Surv. Canada),

p. 43, pi. ii, figs. 2, 3.
1884. Lytoceras Sacya Whiteaves, ibid., p. 203, pi. xxv.
1890. ,, ,, M. Yokoyama, Palseontographica, vol. xxxvi, p. 178, pi. xviii, fig. 12 (13 ?).
1894. ,, ,, K. Jimbo, Palaeont. Abhandl., vol. vi, p. 34, pi. vi, fig. 1.
1895. Lytoceras (Gaudryceras) Sacya F. Kossmat, Siidind. Kreidef. (Beitr. z. Palaont. u. Geol.

Osterr.-Ungarns u.d. Orients, ix), p. 119 (23).
1902. Lytoceras (Gaudryceras) Sacya F. M. Anderson, Cret. Dep. Pacific Coast (Proc. Cali

fornia Acad. Sci., ser. 3, vol. ii), p. 82.

* Boule, Lemoine and Thevenin, Ann. de Paleont., vol. i (1906), p. 57, pi. xiii, fig. 4. 
f  Foss. Terr. Cret. Ste. Croix (Mater. Pal. Suisse, ser. 3, 1861), p. 132, pi. lvii, figs. 11-13. 
j  For references see Crick, Cret. Foss. Natal (3rd Ann. Rep. Geol. Survey, Natal and Zululand, 1907), 

p. 176, pi. xi, figs. 3, 4. This species is known in England as T. Wiesti Sharpe.
§ 6 / .  Diener, Lebensweise und Verbreitung des Ammonitcn. Neues Jahrb. fur Min., &c., Rd. ii (1912), 

p 67.



A well-preserved specimen of this species, having a diameter of 50 mm., was
found by Dr. Allan Thomson in a calcareous concretion in the Sawpit Gully mud
stones. The shell is preserved, except on the last whorl; and shows clearly the
character of the fine ribbing. The suture agrees closely with the one figured by 
Stoliczka.

G. S a cya  is a widely distributed species in the Indo-Pacific region. The type,
which is now in the British Museum (Geological Society Collection), came from the 
Lower Utatiir Group of Pondichery. The species has also been found in Saghalien
(Japan), Queen Charlotte Islands (British Columbia), and in the Upper Horsetown 
and Lower Chico beds of California ; whilst forms which either belong to this species 
or are closely allied to it have been recorded from Conducia,* tin* north of Madagascar,f 
and Zulu land, t

D istr ib u tio n .-— Sawpit Gully mudstones, about 300 ft. below the flint-beds of Sawpit 
Gully.

B e le m  n i t e s .

Belemnites superstes Hector. Plate V, figs. 5 -7 .
I88ti. Belemnites superstes J. Hector, Catal. Indian and Colon. Exhibit., New Zealand Court, 

Geol. Exhibits, p. f>7, fig. 19a , 7.
188b. Belemnites superst-es Hector, Rep. Ceol. Explor., 1885, p. xxxii.
1890. ,, ,, Hector and McKay, ibid., 1888-89, pp. xlvii, 159.

R em a rk s .— This species belongs to the same group as B elem n ites seclusus Blanford,§ 
from the Lower Utatur Group of Trichinopoli, which, as Spengler|| has pointed out, 
is sharply distinguished from the other species of B elem n ites  found in the Cretaceous 
rocks of India. In B . superstes the two grooves at the ventro-lateral margins extend 
backwards from the alveolar margin to a greater distance than in B . seclusus—
sometimes to more than half the length of the guard. At first these grooves are
deep, but when traced backwards they become gradually narrower and shallower. 
The guard in B . superstes is compressed dorso-ventrally, but in B . seclusus it is 
compressed laterally. Further comparison of the two species is difficult on account
of the much larger size attained by B . superstes (see also p. 36).

T y p e .— The type came from the mudstones near Coverham, but cannot be identi
fied, since Hector gave only an outline figure, without description of the species.

D istr ib u tio n .— Wharf mudstones of Wharf River, below pack-track crossing ; Cover 
Creek mudstones, of Cover Creek; sandstone of Bluff River, at junction with the 
Clarence (615) ; dark volcanic sandstone of Gladstone and Middlehurst Runs, Upper
Awatere Valley (741) ; conglomerate of Seymour River (570). * * * §

* P. Choffat, Contrib. Conn. geol. Col. Portugaises d’Afrique. Cret. do Conducia (1903), p. 14, pi. i, 
figs. 2, 3.

t  M. Boule, Lemoine and Thevenin, Ann. de Paleont., vol. i (1906), p. 184 [12], pi. ii, fig. 2.
X G. C. Crick, 3rd Rep. Ceol. Survey, Natal and Zululand (1907), p. 170, pi. x, fig. 13.
§ H. E. Blanford and F. Stoliczka, Ccph. Cret. S. India (Palaeont. Indica, 1861, 1866), pp. 4, 202, pi. i, 

figs. 43-51 ; pi. ii, fig. 8.
|| E. Spcngler, Beitr. z. Palaont. u. Geol. Osterr.-Ungarns u.d. Orients, vol. xxiii (1910), p. 153, pi. xiv, 

fig. 7.



PART II.— THE CRETACEOUS ROCKS OF AMURI BLUFF, W AIPARA AND  
W E K A  PASS, AND THE MALVERN HILLS.

In the southern part of the district (South Marlborough and North-east Canterbury) 
fossils have been obtained in the Cretaceous deposits of— (I) Amuri Bluff, (II) Waipara 
and the Weka Pass, and (III) the Malvern Hills (fig. 1).

I. A m u r i B l u f f .

Amuri Bluff* is about fifteen miles south-west of the Kaikoura Peninsula, on the 
east coast of Marlborough. The beds exposed here below the Amuri limestone are 
divided into two main groups : (1) the Amuri Group at the bottom, and (2) the Green
sand Group at the top, above which comes the Amuri limestone.

1 . T h e A m u r i  G rou p .

At Amuri Bluff the Amuri Group has, according to McKay, a thickness varying 
from 360 ft. to 585 ft. It rests unconformably on older beds, believed to be of Jurassic 
age, and consists of the following divisions, from above downwards :—

Black grit.
Greensands.
Grey sands.
Lower black grit.

IA p orrh a is  bed.
T rigon ia  bed.

Belemnite bed.
Lower or wood sands.

(a .)  T h e Calcareous C onglom erate.— Nearly all the fossils from Amuri Bluff which are 
determinable come from the calcareous conglomerate, which contains a rich fauna. This 
conglomerate was divided by Hector and McKay into the Belemnite, the T rig o n ia , and 
the A p orrh a is  beds, but these beds evidently belong to one zone, and have no strati 
graphical value ; moreover, it is now knownf that they are not persistent even within 
the limits of the Amuri Bluff district.

In the calcareous conglomerate, Cephalopods, with the exception of B elem n ites, are 
not common, but examples of K o ssm a ticera s , G au dryceras, B acu lites, H a m ite s , and N a u 

tilus have been found. Lamellibranchs and GasteropodsJ are numerous, and indicate 
that the deposit was laid down in shallow water. The most abundant genera of 
Lamellibranchs are T rig o n ia , O strea , B eeten , C allista , Cucullcea , and A sta rte (E r ip h y l a ) .  

Echinoderms, Brachiopods, corals, and sponges are rare or absent. A few fishes have 
been found— viz., Isch yod u s T h u rm a n n i Piet. & Camp., N otid a n u s dentatus Woodw., and 
Scapan orh yn ch u s ( ? )  suhulatus (Ag.).

Only a small number of the fossils can be actually identified with species found in 
other parts of the world, but these and the affinities of the other species show that the 
fauna is of the Indo-Pacific type, and is of Upper Senonian age. Similar faunas occur

* A geological map of this region by McKay is published in Reports of Geol. Explor. 1874^76 (1877), p. 178. 
f  J. A. Thomson, N.Z. Geol. Surv., 6th Alin. Rep. (1912), p. 8.
j  The Gasteropods were sent before the war to Professor Otto Wilckens, of Strassburg i E. for study.



in Southern India (Ariyalur beds), Madagascar, South Africa (Umzamba beds), Japan, 
Vancouver,* Quinquina (Chile), Southern Patagonia, and Graham Land.

K ossm a ticera s  is a genus which shows a great development in southern regions, and 
is represented in the Amuri Group by K . (M a d r a s ite s)  hau m u rien sis  (Hect.), which is 
allied to K .  (M a d r a s ite s )  B h avan i (Stol.) from the Trichinopoli and Ariyalur groups. A 
variety of this species occurs in the Upper Senonian of Seymour Island, where the genus 
is profusely represented. A closely allied form is found in the Senonian of Vancouver. 
A species of G audryceras is allied to a form found in the Senonian of Vancouver—  
(i. J u k esi  (Whiteaves)— which is probably identical with G. K a y e i  (Forb.) from the 
Valudayiir bed*. B aculites is represented by a species of the type of B . vagina  found 
in the Ariyalur Group. B d e m n ite s  are numerous, and belong to a group characteristic 
of Southern India and Australasia.

T rigon ia  pseudocundata  Hector is abundant, and belongs to a type found in India
and other southern regions ; it is similar to T . tuberculifera  Stol., but the relationship
is not sufficiently close to indicate the same horizon. T rigon ia  H a n etia n a  d’Orb. is also 
common, and is one of the characteristic species of the Quiriquina beds (Upper Senonian) 
of Chile ; a similar form (T . ecplecta Wilck.) is found in the Senonian of Southern Pata
gonia. CacullfBa sp. shows some resemblance to C . antarctica Wilck., from the Senonian 
of the same region.

A species of M od iola  is either identical with or closely allied to M . typ ica  Forb.,
from the Trichinopoli Group of Southern India and the Senonian of Gosau and other
places. M od iola  flagellifera  Forb. occurs in the Valudayur beds (Upper Senonian) of 
Pondicherv*, but has also been recorded from lower horizons elsewhere. Pecten  (S y n c y -  

d o n e m a ) m em branaceus Nilss. is abundant, and is found in the Senonian of Sweden, 
Riigen, Aachen, Gosau, &c. ; and a form which may belong to this species was found 
in the Senonian of Cockburn Island. This or a closely allied species occurs in the
Arivaliir Group of Southern India. The In ocera m i cannot be identified with known 
forms, but have affinities with Senonian types. A sta rte (E r ip h y la )  m eridiana  sp. nov. is 
abundant in the calcareous conglomerate, and shows some resemblance to A .  F orbesian a  

Stol., from the Arivaliir Group, and also to A . (E r ip h y la )  lenticularis Goldf., which 
occurs in India, South Africa, and Europe. A n th o n ya  d on gata  sp. nov. is fairly 
common, and is distinct from any known species ; but the genus is represented in the
Chico Group of Martinez. C allista  (C a llis tin a ) W ilck en si sp. nov. is abundant, and
resembles 0 .  sculpturata  (Stol.) from the Ariyalur Group. A species of C ard in m  is 
probably related to C . acuticostatum  d’Orb., one of the characteristic fossils of the
Quiriquina beds. P a n op ea  is common, and appears to belong to a species found in
the Senonian of Seymour Island and Snow Hill Island (P . d a u sa  Wilck,).

The few forms found in the Amuri Group which occur in Europe, or are allied 
to European species, are chiefly widely distributed types, such as P ecten  (S yn c y c lo n em a )  

m em branaceus, M od io la  typ ic a , and D reissen sia  lanceolata.

(b .)  U p p er  part o j  the A m u r i  G rou p  (a bove the C alcareous C on g lo m era te ).— The only 
species which have been recognized in the part of the Amuri Group above the cal
careous conglomerate are Pecten  (S y n c y c lo n e m a ) m em branaceus Nilss., which occurs in the 
black grit and the greensand below it, and the following which occur in the black 
grit : Pecten  (C a m p to n ectes) H ectori sp. nov., In ocera m u s australis sp. nov., S yn ech odu s  

sulcatus (Davis), and C allorhynchus H ectori Newton. Examples of Ostrea  and B elem n ites  

are also found, but are not sufficiently perfect for determination. There is conse
quently very little evidence of the palaeontological character of these beds, but in all 
probability they belong to the same zone as the calcareous conglomerate.

* The name Vancouver here and elsewhere refers to Vancouver and other islands off the coast of 
British Columbia, not to the town of that name. [P. O. Morgan].



2 . T h e G reensand G rou p.

The Amuri Group is succeeded by the Greensand Group, above which comes the 
Amuri limestone. The Greensand Group has a thickness of from 485 ft. to 681 ft ., and 
consists of the following divisions :—

T eredo  limestone.
Greensands.
Grey sandstone.
Lower T eredo  limestone.
Concretionary greensands.
Saurian beds.

(a .)  S au rian  B ed s.— From the Saurian beds of Amuri Bluff the following species of 
reptiles have been obtained* : C im oliosa u ru s australis (Owen), C . caudalis Hutton, 
C . H a a sti (Hect.), C . H o lm esi (Hect.), C . H o od i (Owen), C . latibrachialis (Hect.), 
C . M a c k a y i  (Hect.), C . ten u is  (Hect.), L eiod on  h a u m u rien sis  Hector, and Platecarpus  

O w en i (Hect.). Dr. C. W . Andrews informs me that this assemblage of species certainly 
indicates a horizon near the top of the Cretaceous, and that it is very similar to the 
reptilian fauna of the Niobrara chalk of the United States, which is of Senonian age.

(h .)  C oncretionary G reen sa n d s— Belemnites and Lamellibranchs occur in the concre
tionary greensands, but the only species which can be recognized are P ecten  ( S y n c y -  

clon em a ) m em branaceus and h u cin a  canterburiensis, both of which occur in the lower 
part of the Amuri Group. A saurian was also obtained in the concretionary green
sand of Amuri by McKay. It seems most probable that both the Saurian beds and 
the concretionary greensands are of Upper Senonian age.

( c .)  B ed s above the C oncretionary G reensands.— At present the palaeontological evidence 
is too meagre to justify the expression of an opinion as to the age of the beds above 
the concretionary greensands. The Amuri limestone itself, although a fine-grained 
chalky deposit of considerable thickness and wide distribution, has yielded few fossils. 
Some fishes found in it were described by J. W . Davisf, but Dr. Smith Woodward 
informs me that they may belong either to the Upper Cretaceous or the Eocene. One 
species, however (L a m n a  m arginalis Davis), is identified by Dr. WoodwardJ with
L . m acrota  (Ag.), found in the Eocene and Miocene of Europe, and is recorded bv 
Davis from both the T eredo  limestone and the Amuri limestone ; this suggests that 
both deposits are of post-Cretaceous age. P ecten  (A m u s iu m )  Z itteli Hutton,§ known 
elsewhere from the Oamaru Formation, has been recorded from the Amuri limestone, 
and favours the view that that deposit is of Tertiary age. The only other fossils at 
present known in the Amuri limestone are Foraminifera, which have not yet been 
studied.

II. The W aipara and W eka Pass D istrict.

This district is about fifty miles south-west of Amuri Bluff, forty miles north of 
Christchurch, and some twelve miles inland. The beds are generally similar to those 
of Amuri Bluff, particularly in the middle part (the Saurian beds). The lower fos- 
siliferous sandstones are not so thick, and in general only one bed, the Ostrea  bed, is 
distinguished. Below it is a series of loose sands with coal and conglomerates. The 
Amuri limestone is present, and forms an escarpment. All the fossils come from the 
Ostrea bed and the Saurian beds, and in most cases are poorly preserved. * * * §

* Hector, Trans. & Proc. N.Z. Inst., vol. vi (1874), p. 333: Lydekker, Cat. Foss. Reptilia and Amphibia 
Brit. Mus., pt. i (1888), pp. 267, 270 ; pt. ii (1889), pp. 188, 215, 220, 245.

t  Sci. Trans. R. Dublin Soc., ser. 2, vol. iv (1888), p. 1.
j  Cat. Foss. Fishes Brit. Mus., pt. i (1889), p. 402.
§ Cat. Tert. Mollusca and Echinod. N.Z. (1873), p. 32 ; Zittel, Foss. Mollusk. u. Echinod. aus Neu Seeland 

(Novara Exped., Geol. Teil., Band I, 2, 1864), p. 53, pi. ix, figs. 1 b, 3.



The Ostrea bed contains T rigon ia  H anetiana  d’Orb., Ostrea sp. cj. dichotom y Bayle, 
Cucullcea , “ A r e a ”  H ectori sp. nov., and P ecten  ( C am pton ectes)  H ectori sp. nov. The 
T rigon ia  and P ecten  indicate that this bed belongs to the horizon of the Amuri Group, 
and is equivalent to the Ostrea bed of the Selwyn River (Malvern Hills). The Ostrea  

is similar to a species found in the Senonian of other regions.
The Saurian beds have yielded C im oliosa u ru s australis (Owen), C . caudalis Hutton,* 

C . H a a sti (Hect.). C . H ood i (Owen), C . H o lm esi (Hect.), L eiod on  h aum uriensis Heet., 
M alletia  ( N e ilo )  egm buta  sp. nov., M actra  sp., Thracia  sp., T rigon ia  w a ipa ren sis  sp. nov., 
C ard iu m  sp., and B elem m tes . The reptiles indicate that these beds are of the age of 
the Saurian beds of Amuri Bluff. The Lamellibranchs, however, have not been recog
nized either at Amuri or in the Malvern Hills, but M alletia  ( N e i l o )  cym bnla  and T rigonia  

w a ipa ren sis  suggest that the age is Upper Senonian ; the former is allied to M . pencana  

(Phil.) from the Quiriquina beds, and the latter is of the same type as T . parva  

Briiggen and T . crenifera  Stol., both from the Upper Senonian.

ITT. T he  M a l v e r n  H il l s .

Cretaceous deposits are found in the Malvern Hills about one hundred miles south
west of Amuri Bluff and nearly forty miles west of Christchurch, where they rest- 
on an extensive series of volcanic rocks. No clear account of the district is available. 
The lowest beds are quartz sands and conglomerates of great thickness, containing 
coal at different horizons. Below the coal of Deans’ Coal-mine there is an Ostrea bed 
similar to that of the Waipara district. An Ostrea bed, which is probably the same, 
is found above the coal on the south side of the Selwyn River, and contains T rigon ia  

pseudocundata  Hect., T . H anetiana  d ’Orb., P a n op ea  m alvernensis sp. nov., Pecten  

(C a m p to n ec te s) H ectori sp. nov., and probably L u cin a  canterburiensis sp. nov. The 
species of T rigon ia  indicate that this bed belongs to the horizon of the lower part of 
the Amuri Group (the calcareous conglomerate).

A higher series of fossiliferous beds (the Selwyn Rapids beds) is found in the 
Selwyn River Rapids, and is followed by beds lithologically similar to the Saurian beds, 
above which come loose sands and volcanic rocks ; the Amuri limestone is not present. 
The Selwyn Rapids beds contain P ectu n cu lu s selw yn en sis  sp. nov., Ostrea  sp., P ecten  

(C a m p to n ec te s) H ectori sp. nov., P in n a  sp., A sta rte (E r ip h y l a )  lenticularis (Goldf.), 
L ucina  canterburiensis sp. nov., Tellina  sp. cj. L argillierti (d’Orb.), Callista (C a llis tin a )  

Thom soyii sp. nov., Callista  sp., D o sin ia  sp. * C ard iu m  sp., and P a n op ea  m alvernensis.

Of these species, only L u cin a  canterburiensis and P ecten  (C a m p to n ec tes) H ectori 

have been recognized at Amuri, where they occur in the calcareous conglomerate of the 
Amuri Group^

Although very little palaeontological evidence is at present available for correlation, 
it is probable that the Selwyn Rapids beds represent the upper part of the Amuri 
Group. They rest on the Ostrea bed, which contains species characteristic of the cal
careous conglomerate, and are followed bv the Saurian beds. An Upper Senonian age 
for the Selwyn Rapids beds is suggested by the presence of A sta rte (E r ip h y l a )  lenticularis, 
Panopea. m alvern en sis , (which resembles P . sim p lex  Hupo from the Quiriquina beds), 
T ellina  sp. cj. L argillierti (d’Orb.) also from the Quiriquina beds, and Callista  sp. 
(which may be compared with C . scuplturata  Stol. from the Ariyalur Group).

From the foregoing account it will be seen that in this region (Amuri to Malvern 
Hills) the only Cretaceous horizon which can be recognized at present is the Upper 
Senonian. There is no evidence for the existence of Cenomanian (Lower Chalk), 
Turonian, or Lower Senonian ; so that we have here an instance of the Senonian trans
gression similar to that which occurs in Pondichery, Madagascar, South Africa, and 
Quiriquina (Chile).

* Trans, and Proc. N.Z. Inst., vol. xxvi (1894), p. 354.
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D e s c r i p t i o n  o f  S p e c i e s .

L AMELLIBR ANCHIA.

Genus N u c u l a n a  Link.

Nuculana amuriensis sp. nov. Plate VI, fig. 1.

D escrip tio n .— Shell more or less oval, moderately inequilateral ; convex between 
the umbo and the opposite ventral margin, becoming gradually compressed posteriorly. 
Antero-dorsal margin slightly concave ; anterior margin rounded ; ventral margin 
slightly or moderately convex, curving upwards to the posterior margin, which is 
more or less rounded, and forms a rounded angle with the straight or slightly concave 
postero-dorsal margin. Ornamentation consists of concentric ribs, which disappear or 
become indistinct towards the ends of the valves, and are best developed near the ventral 
margin or near a well-marked growth-ring ; these ribs cut the ventral margin of the 
shell at an acute angle.

A ffin ities .— In form this species resembles some examples of N . leia  (Wanner),* 
from the Danian and Maestrichtian of Egypt and Tunis, but the concentric ornamenta
tion is coarser, and recalls that of N . lineata  (Sowerby)t from the Upper Greensand 
of England ; in that species, however, the posterior part of the shell is more pointed, 
and the postero-dorsal region more compressed than in N . a m u rien sis . The posterior 
part is also less pointed than in N . perdita  (Conrad).J

D istr ib u tio n .— Amuri Group (calcareous conglomerate) ; west wing of Amuri Bluff (13), 
and A p orrh a is  beds, east wing of Amuri Bluff (6).

Nuculana sp. Plate VI, fig. 2.

Another species is represented by an internal cast of a right valve only. On 
account of the upward slope of the posterior part of the ventral margin the height 
of the posterior part of the shell is less than in N . a m u rien sis.

D istr ib u tion .—-Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13).

Genus M a l l e t i a  des Moulins.

Subgenus N eilo  A dam s.

Malletia (Neilo) cymbula sp. nov. Plate VI, figs. 3a, b.

D esc r ip tio n .— Shell convex, but with the postero-dorsal part much compressed; 
length about twice the height ; the posterior part not quite so high as the anterior 
part ; slightly inequilateral. Anterior margin rounded, curving gradually to join the 
slightly convex ventral margin. Posterior margin slightly convex, somewhat oblique, 
forming an angle with the slightly concave postero-dorsal margin, rounded ventrally. 
Umbo incurved. Ornamentation consists of strong concentric ribs.

A ffin ities .— This species resembles M a lletia  pen can a  (Philippi)§ from the Quiriquina 
beds, but is less inequilateral, more convex, less pointed posteriorly, and the ribs are 
more numerous and not so strong. The postero-dorsal part of the shell is more
compressed than in the example figured by Wilckens. The hinge has not been seen, * * * §

* Paljeontographica, vol. xxx, 2 (1902), p. 120, pi. xvii, figs. 16, 17 ; Quaas, ibid. (1902), p. 197, pi. xxxi. 
figs. 4 1 -44 ; Pcrvinquiere, Etudes Paleont. Tunisienne, vol. ii (1912), p. 96, pi. vii, figs. 15-19.

t Woods, Mon. Cret. Lamell. England, vol. i (1899). p. 7, pi. i, figs. 28-32.
% Lartct, Ann. Sci. geol., vol. iii (1873), p. 50, pi. xii, figs. 1, 2.
§ Tertiar. u. Quartar. Verstein. Chiles (1887), p. 192, pi. xli, fig. 5 ; Wilckens, Neucs Jahrb. fur Min., &c., 

Peil.-bd. xviii (1904), p. 230, pi. xix, fig. 6.



but from the external character of the shell it seems probable that it belongs to 
the subgenus N eilo .

D istr ib u tion .— Saurian beds, Middle Waipara (761).

Genus B a r b a t ia  Gray.

Barbatia Mackayi sp. nov. Plate VI, figs. 4 a, b.

D escrip tion .— Shell elongate-oval, moderately inequilateral, height equal to about 
three-fifths of the length ; flanks compressed. Antero-dorsal margin sloping rapidly
forwards. Anterior margin rounded. Ventral margin nearly straight or slightly concave, 
almost parallel to the hinge-line. Posterior margin subtruncate or rounded. Umbones 
broad, not prominent, incurved.

Ornamentation consists of numerous small rounded radial ribs, which become
more widely separated on the postero-dorsal part of the valve.

A ffin it ie s — -This species, known at present by only a single right valve, resembles
B . m icronem a  (Meek),* from the Colorado Formation, but the shell is less inequilateral
and the radial ornamentation more distinct.

D istribu tion .—Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13).

Genus N e m o d o n  Conrad.

Nemodon ? sp. Plate VI, figs. 5 a, b.

An imperfect right valve possesses a hinge which resembles that of A r ea  ja p etica  

Forbes,f but the downward curvature of the anterior teeth is more marked. A .  ja p etica  

is found in the Ariyalur Group of Southern India, and was referred doubtfully by 
Stoliczka to the genus G ram m atodon , but the hinge seems to agree more nearly 
with that of N em od on . In the New Zealand specimen the surface of the shell is 
abraded, so that the nature of the ornamentation cannot be determined, and the 
umbo is missing.

D istrib u tion .— Ostrea bed, McKay’s Creek. Middle Waipara (149).

Genus A r c a  Linnaeus.

“ A re a ”  Hectori sp. nov. Plate VI, figs. 6 a, b.

D escrip tion .— Shell subquadrate, rather short, moderately convex, with a distinct 
but rounded carina, which limits a flattened posterior area. Anterior margin convex, 
passing gradually into the slightly curved ventral margin, which is nearly parallel 
with the hinge-line. Posterior margin nearly straight, oblique, forming a rounded 
angle with the ventral margin and an obtuse angle with the dorsal margin. Umbones 
inconspicuous, situated at about one-third of the length of the shell from the anterior 
margin. Hinge-area low.

Ornamentation consists of numerous regular radial ribs which, except near the 
carina, are of two sizes, the stronger ribs being widely separated by from three to 
six small ribs.

R em ark s.— This is a well-marked species, but is represented by one right valve 
only, and the hinge is not shown, so that the generic position cannot be determined. 
The ornamentation shows some resemblance to that of A rea  d isp a rilis  d’Orbigny,J 
from Pondichery, but the valve is less convex.

D istrib u tion .— Ostrea bed, Bobv’s Creek, Waipara (277).

* Stanton, Colorado Formation (Bull. U.S. Geol. Surv., 106, 1893), p. 89, pi. xxi, figs. 1-4. 
t Stoliczka, Cret. Fauna S. India, vol. iii (1871), p. 350, pi. xviii, figs. 9, 10. 
j  Voy. Pole Sud., Atlas geol. (1847), pi. viii, figs. 37, 38.
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Genus OucuLLiEA Lamarck.

Cucullaea zealandica sp. nov. Plate VI, figs. 7 a, h ; Plate VII, fig. 1.

D escrip tio n .— Shell subquadrate, somewhat inequilateral, posterior part higher than 
the anterior part. Anterior margin slightly convex ; ventral margin oblique, nearly 
straight. Umbones high, prominent, incurved. The carina present on the early part 
of the shell posterior to the umbo soon becomes indistinct.

The middle and anterior parts of the shell are ornamented with rounded radial 
ribs. At first the ribs are of uniform size, but on the later parts of the shell they 
become separated by broad interspaces, in which a small secondary rib appears. On 
the posterior part of the shell the radial ribs are smaller, less distinct, or perhaps 
absent in some cases. Numerous concentric growth-lines occur, some of which at 
intervals are more prominent than the others.

D istrib u tion .— Amuri Group (calcareous conglomerate), east and west wings of Amuri 
Bluff (5, 13).

Cucullaea sp. Plate VII, figs. 2 a -c , 3.

Some specimens of C u cu llm i from the Amuri Group (calcareous conglomerate), 
east and west wings of Amuri Bluff (5, 13), appear to differ from C . zealandica  in 
having tin* ribs closer together, of uniform size, and with numerous transverse scale
like ridges. Owing to the small number of specimens and the imperfect preservation
of the shell-surface, it is difficult to determine how far these differences may be due to 
preservation and variation. These specimens resemble C . antarctica Wilckens,* from 
the Senonian of South Patagonia, but have rather more numerous ribs, and apparently 
a more oblique and less curved ventral margin. Internal casts show the characteristic 
hinge of Cncullcea.

Genus P e c t u n c u l u s  Lamarck.t  

Pectunculus selwynensis sp. nov. Plate VII, figs. 4 -7 .

D escrip tio n .— Shell somewhat inequilateral, globose, slightly concave between the 
umbo and the posterior margin. Height and length nearly equal. Anterior margin 
slightly convex, forming a rounded angle with the antero-dorsal margin, and curving 
rapidly to join the moderately convex ventral margin. Posterior margin relatively 
short, truncated, slightly concave, forming an angle with the postero-dorsal margin. 
Umbones rather broad, incurved. Inner margins of valves coarsely toothed. Anterior 
adductor impression larger than the posterior.

Ornamentation consists of strong radial ribs, with rounded summits (sometimes 
subangular on the posterior part of the shell), separated by concave interspaces. Both 
are crossed by numerous small growth-ridges.

A ffin ities —  The radial ribs in this species are similar to those of P . Veatchi (Gabb),J 
but are more numerous and rather narrower. Some specimens show fine radial lines, 
which may be comparable with the finer ornamentation of the ribs of P . Veatchi. The 
shell in P . selw yn en sis  is, however, of smaller size and somewhat different shape.
P . Veatchi is found in the Chico Group and also in the Vancouver Island region.

D istrib u tion .— Selwyn Rapids beds of Selwyn River (23), and Selwyn River 
Rapids (589).

Pectunculus sp. Plate VII, fig. 8.

An internal cast from the Amuri Group (calcareous conglomerate) of Amuri 
Bluff (13) indicates the existence of a species distinct from P . selw yn en sis .

* Ber. naturf. Gesellsch. i Br., vol. xv (1905), p. 36 [132], pi. vi, figs. 5, 6. 
t The name Qlycymeris Da Costa, is used by some authors in place of Pectunculus. 
t Whiteaves, Mesoz. Foss. (Geol. Surv. Canada), vol. i (1903), p. 391, pi. xlvii, figs. 3, 4.



Genus T rujonia Bruguiere.

Trigonia pseudocundata Hector. Plate VII, fig. 9 ; Plate VIII, figs. 1-5.
1880. Trigonia amuriensis J. Hector, Append. Catal. Intcrnat. Exhib. Sydney, N.Z. Court, 

p. 12 (nom. nud.)
1886. Trigonia pseudocundata Hector, Catal. lnd. & Colon. Exhibit., Ccol. Exhibits, p. 64, 

fig. 28, 7.
1886. Trigonia amuriensis Hector, ibid., p. 16.

D escrip tion .— Anterior part of shell inflated, high ; posterior part gradually com
pressed, flattened, and rapidly diminishing in height. Anterior margin convex, passing 
gradually into the strongly convex ventral margin, the posterior part of which bends 
rapidly upwards, and is nearly straight or only slightly curved. Posterior margin 
very short. Postero-dorsal margin concave. Umbones broad, strongly incurved, and 
with a small backward curvature. The umbones are situated at a distance equal to 
about a quarter of the length of the shell from the anterior margin. Escutcheon
concave, with costellae. Area narrow, with a linear longitudinal furrow. A ridge 
on the inside of the posterior part of the valves divides the siphonal region into a 
dorsal and a ventral portion.

Ornamentation consists of strong radial ribs. On the anterior inflated part of the 
valves the ribs are broad and rounded, and are separated by relatively narrow concave 
interspaces. The ribs, which start immediately behind the umbo, pass in nearly a
straight line to the opposite ventral margin ; the more anterior ribs pass to the anterior 
margin, and have usually a slight anterior curvature before they reach the margin.
The ribs are crossed at intervals by strong concentric furrows, which are widely spaced 
except towards the ventral margin, where they gradually become more numerous and 
closer together. These furrows, according to their distance from one another, divide 
the ribs into elongate, or nearly square, or short and broad portions. On the posterior 
compressed part of the valves the ribs are usually smaller and more numerous than on 
the anterior part; they extend from the margin of the area to the posterior part 
of the ventral margin, and become more oblique posteriorly. These ribs are also 
crossed by concentric furrows, which are usually less distinct than on the anterior 
part of the valves. The decrease in size of the ribs in passing from the anterior
to the posterior part of the valves is sometimes gradual, but usually rapid. The ribs 
of the two valves alternate in position. The inner margins of the valves are crenulated.

A ffin ities.— T . pseudocu ndata  resembles, in form and in the general character of 
its ornamentation, T . tuberculifera  Stoliczka* from the Trichinopoli Group of Southern 
India ; but is distinguished from that species by its less elevated umbones, and the 
broader, closer, and usually more numerous ribs, and their less distinctly tuberculate 
character. The ribs also appear to be less curved. T . tuberculijera  is allied to 
T . ventricosa  (Krauss) and other southern species.

R em ark s.— In all the specimens examined the umbonal part is abraded, so that 
the character of the ornamentation in the early stages cannot be determined. The 
figure of T . pseudocundata  given by Hector represents imperfectly the character of 
the species, and was not accompanied by any description. The type has not been 
identified. T . a m u rien sis  Hector (nom . n u d .) is founded on internal casts of T . p s e u 

docundata.

D istrib u tion .— Common in the Amuri Group, calcareous conglomerate (T rigon ia  

beds and A p orrh a is  beds), west wing of Amuri Bluff (13). Two specimens were found 
in the Ostrea bed, swamp south of Selwyn River, Malvern Hills (469).

* Cret. Fauna S. India, vol. iii (1871), p. 315, pi. xv, figs. 10 -12.



Trigonia Hanetiana d’Orbigny. Plate V III, tig. 0 ; Plate IX , tigs. 1-0.
1842. Trigonia Hanetiana A. cTOrbigny, Voy. Amerique Merid., vol. iii, pt. 4, p. 127;

At lass, viii (1847), pi. xii, figs. 14-10.
1847. Trigonia Hanetiana d'Orbigny, Voy. Pole Sud., Atlas gcol., pi. v, ligs. 28, 24.
18.10. d'Orbigny, Prodr. de Pal., vol. ii, p. 240.
1854. Hupe, in C. Cay, Hist. fis. e pol. Chile, Zool., vol. viii, p. 327.
1854. ,, obtusa Hupe, ibid., p. 327, pi. v, fig. 9.
1874. ,, sulcata J. Hector, Trans. & Proc. N.Z. Inst., vol. vi, p. 358.
1887. Trigonia Hanetiana R. A. Philippi, Tcrtiar. u. Quartar. Verstein. Chiles, p. 199, 

pi. xlii, tigs. 1, 3.
1887. Trigonia obtusa Philippi, ibid., p. 200, pi. xlii, fig. 2.
1887. glabra Philippi, p. 200, pi. xlii, tig. 4.
1880. Trigonia sulcata J. Hector, Catal. Ind. & Colon. Exkib., N.Z. Court, Ceol. Exhibits, 

pp. 10, 04, fig. 28, 5.
1895. Trigonia Hanetiana W. Morieke, Neuos Jalirb. fur Min., &c., Reil.-band x, p. 101, 

pi. vii. ligs. 8, 9.
1904. Trigonia Hanetiana O. Wilekens, ibid., xviii, p. 231.
1905. Trigonia Hanetiana Wilekens, 13cr. nat. Ccsellseh. Ereiburg i Br. vol. xv, p. 38 Li34],

pi. vii, fig. 4.

Description .— Shell subtriangular, sometimes subquadrate, of moderate convexity, 
or with the sides compressed ; length greater than height, but the relative pro
portions varying considerably in different individuals ; moderately inequilateral, except 
in elongate specimens, which are considerably inequilateral. Anterior margin mode
rately or considerably convex, usually curving rapidly to join the ventral margin, 
which is slightly convex in the elongate forms, more convex in the shorter forms, 
and bends inward in front of the postero-ventral angle. Posterior margin more or 
less oblique, slightly convex. Postero-dorsal margin long, slightly curved or nearly 
straight, sloping gradually to the posterior end. Umbones broad, not much elevated, 
with a moderate backward curvature.

Area moderately broad, bounded by a carina which becomes more rounded and 
less distinct on the later part of the shell ; the area is divided by a shallow furrow, 
and is ornamented by a few radial ribs, which may become indistinct on the posterior 
part. Escutcheon concave, with concentric growth-ridges. In front of the carina 
a broad sulcus extends from the umbo to the posterior part of the ventral margin, 
where it makes a rounded sinus in the margin.

In front of the sulcus the shell is ornamented with strong ribs, which increase 
gradually in breadth ; they extend obliquely backwards from the dorsal and anterior 
part to the sulcus or to the ventral margin ; the later parts are curved, and may 
become concentric near the sulcus. These ribs are broken up into rounded, oval, or 
elongate portions. On the anterior marginal part of the valves ribs may extend 
upwards from the edge for a short distance, and join the oblique ribs at an angle.

A ffin ities.— T . ecplecta  Wilekens,* from the Upper Chalk of Southern Patagonia, 
is believed by Wilekens to be allied to T . H a n etia n a , but no other closely related form 
appears to be known at present. An examination of specimens shows clearly that 
T . sulcata Hector is identical with T . H a n etia n a  ;  the probability of this was suggested 
by Steinmann and Mbricke, but the brief description (1874) and the unsatisfactory 
character of Hector’s figure (1886) did not permit of a definite statement. A short 
form of T . H a n etia n a  was named T . obtusa  by Hupe. T . glabra  Philippi is believed 
by Wilekens to be a decorticated example of T . H a n etia n a .

R em ark s.— This species varies considerably in the relative proportions of its length 
and height, and consequently in outline and in the obliquity of the ribs. The state 
of preservation makes considerable differences in the appearance of the shell ; this 
is seen particularly on the area, which in the less perfectly preserved specimens 

* Her. nat. Gessellsch. Ereiburg i Br., vol. xv (1905), p. 37 [133J, pi. vii, figs. 2, 3.



appears to be without libs. The examples figured by Philippi are somewhat abraded 
T . H a n etia n a  is a characteristic fossil of the Quinquina beds; the type came from 
Quiriquina, and other examples have been found at Tome, San Vicente, Hualpen, Cerro 
Amarilla (near Concepcion), and Algarrobo.

Specimens found in the Ostrea  bed of the Waipara and Malvern Hills districts 
differ somewhat in appearance from those collected at Amuri B luff; the sulcus is 
usually shallower, and the ribs are smaller and appear to become nearly concentric 
near the anterior margin in larger specimens. The shells are to some extent de
corticated, and I am inclined to regard the apparent differences as being due mainly 
to differences in the state of preservation.

D istrib u tion .— Amuri Group, calcareous conglomerate (T rigon ia  beds), west wing (13) 
and east wing (5) of Amuri Bluff. Ostrea  bed of Middle Waipara (762) ; Boby’s Creek, 
Waipara (277); and Selwyn River (23).

Trigonia waiparensis sp. nov. Plate X , figs. 1-3.

D escrip tion .— Shell small, more or less trigonal, inequilateral, moderately convex 
in the dorsal and median part; length greater than height. Umbones situated at 
one-third or rather less than one-third of the length of the shell from the front of 
the anterior margin. Anterior margin rounded, passing gradually into the ventral margin, 
which at first is moderately convex, but becomes less convex posteriorly, and slopes 
upward to form an angle with the short oblique posterior margin. Postero-dorsal margin 
long, sloping gradually from the umbo backwards. Carina indistinct.

Ornamentation consists of strong radial ribs, which appear to bear tubercles. On 
the flanks the ribs extend in nearly straight lines from the umbo and the carinal
line to the opposite ventral margin, the posterior ribs sloping backwards. From the 
carinal line another set of ribs starts, forming an acute angle with those of the 
flanks; these ribs curve downwards from the carinal region to the postero-dorsal 
margin ’of the valve.

A ffin ities.— Two species which have a similar type of ornamentation, but are
clearly distinguished by the shape of the shell, the direction of the ribs, and other
characters, are T . pa rva  Briiggen* from the Senonian of North Peru and T . crenifcra  

Stoliczkaf from the Ariyalur Group of Southern India.
R em ark s.— Only a few specimens of this species have been seen. The surface 

is rather imperfectly preserved, but external casts indicate the presence of tubercles 
on the ribs. So far as can be made out, the escutcheon does not appear to be 
delimited from the area.

D istrib u tion .— Saurian beds of Middle Waipara (761). Amuri Group, calcareous
conglomerate (T rigon ia  beds), west wing of Amuri Bluff (13).

Genus Modiola Lamarck.

Modiola sp. cj. typica Forbes. Plate IX , fig. 7 ; Plate X , figs. 4a, b.

1846. Mytilus (Modiolus) typicus E. Forbes, Trans. Geol. 8oc., ser. 2, vol. vii, p. 152, pi. xiv,

1866.
1871.
1883.
1897.
1906.

fig. 4.
Modiola typica K. A. Zittel, Bivalv. d. Uosaugeb., pt. 2, p. 2 [78], pi. xi, fig. 5.

,, ,, F. Stoliczka, Cret. Fauna 8. India, vol. iii, p. 377, pi. xxiii, figs. 13-15.
„  ,, A. Fritsch, Die Iserschichten, p. 106, fig. 73.
,, ,, Fritsch, Die Chlomeker Schichten, p. 59, fig. 70.
,, ,, J. Petho, Palaeontographica, vol. Iii, p. 235, pi. xvi, fig. 16.

The collection contains four specimens of M od io la , which closely resemble M . typ ica  

Forbes from the Trichinopoli Group of Southern India and the Senonian of Gosau and

* Neues Jahrb. fur Min., &c., Beil.-bd. xxx (1910), p. 754, pi. xxv, fig. 7 ; non T. parva Kitchin, 1893. 
■f Cret. Fauna 8. India, vol. iii (1871), p. 318, pi. xv. tig. 13.



other places; but without more material for comparison it is difficult to feel quite 
sure of the identification, especially as the Indian and Gosau examples show consider
able variation.

None of the specimens have the radiating striae on the anterior slope preserved. 
The type of M . typ ica  is in the Geological Society collection (British Museum).

M . Visitm.i Notling,* from the Maestrichtian of the Mari Hills, is allied to M . typ ica .

D istrib u tion .— Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13).

Modiola flagellifera Forbes. Plate X , fig. 5.

The only specimen seen is the posterior part of a right valve; it agrees closely 
with the type of M . flagellifera^  which is now in the British Museum (Geological 
Society collection). The type came from the Valudayur beds (Upper Senonian), of 
Pondichery ; other examples have been described from the Senonian of Gosau and 
Fruska Gora. the Upper Greensand of England, &c.

D istr ib u tio n .- Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13).

Genus D r e i s s e n s i a  van Beneden.

Dreissensia lanceolata (Sowerby). Plate X , figs, (i a, b.

The Amuri specimens agree perfectly with English examples of D . lanceolata  

(Sowerby).J In England this species has not been found above the zone of Schlam - 

bucltia rostrutu. but specimens from the Senonian of Aachen are believed by Holzapfel§ 
to be referable to D . lanceolata. An internal cast from Skidegate (Queen Charlotte 
Islands) has been identified with this species by Whiteaves.||

D istrib u tion . Amuri Group (calcareous conglomerate) : T riyon ia  and A p orrh a is  beds, 
east wing of Amuri Bluff (5, 0) ; T riyon ia  beds, west wing of Amuri Bluff (13).

Genus O s t r e a  Linnaeus.

Ostrea sp. cf. dichotoma Bavle. Plate X , figs. 7 a, b ; Plate X I, fig. 1.

There are several examples of a species of Ostrea of the same type as O . dichotom a  

Bayle^| (including O. Sollieri Coquand), which is found in the Coniacian, Santonian, and 
Campanian of Algeria, and has also been recorded from Egypt, Persia, and Mexico.

In most of the New Zealand specimens the shell is much higher than long; the 
left valve is convex, very thick in large specimens, and often with a high ligament- 
pit ; the right valve is flattened, but often convex between the umbo and the opposite 
margin. The ribs are numerous, either rounded or angular, and sometimes bifurcate.

In the New Zealand specimens the ribs are more numerous and smaller than in 
tin, figured examples of 0 .  dichotom a  and 0 .  S o ll ie r i ;  but Pcron has shown that this 
feature, and also the form of the shell, vary considerably. Pervinquiere regards
0 .  sem iarm ata  Bose,** from the Senonian of Mexico, as a synonym of 0 .  dichotom a. 

Although the New Zealand specimens are fairly numerous, their state of preservation 
is not sufficiently good to allow a definite determination of the species to be made. * * * § **

* Palwont. Indica, ser. xvi, vol. i, pt. 3 (181)7), p. 44, pi. xi, fig. 3.
t For references to figures, see Woods, Mon. ( ’ret. Lamellibr. England, vol. i (1900), p. 99 ; Petho, 

Paheontographica, vol. lii (1900), ]). 230, pi. xvi, figs. 17, 18; Scupin, ibid. (Suppl. band vi, 1912-13), p. 198.
% For references, see Woods, Mon. (.'ret. Lamellibr. England, vol. i (1900), p. 110.
§ Paheontographica, vol. xxxv (1889), p. 218.
| Mcsoz. Foss. ((jleol. Surv. Canada), vol. i (1884), p. 230, pi. xxxi, fig. 7.
•Coquand, Mon. Ostrea. Terr. (Vet. (1809), pp. 50, 99, pi. xxvi, figs. 1, 2 ; pi. xxvii, figs. 1-7. For

synonymy of O. dichotoma, see Pcron, Descript. Brach., &c., Terr. Cret. Tunisie (1890), p. 150; and 
Pervinquiere, Etudes Paleont. Tunisienne, ii, Castrop. et Lamellibr. Terr. Cret. (1912), p. 200, pi. xiv, 
tigs. 20, 21.

** Senoii. de Cardenas (Bol. Instit. geol. Mexico, No. 24 (1900), p. 44, pi. ii, fig. 1 ; pi. iii, figs. 1, 2 ;  
pi. iv, fig. 4 ; pi. v, tigs. 1, 5.



D istrib u tion .— Ostrea bed of Weka Creek (782), Middle Waipara -(762), Upper Waipara 
Gorge, and Boby’s Creek, Waipara (277) ; Ostrea  bed, swamp south of Selwyn River 
(469) ; and Selwyn River (23).

Ostrea sp. Plate X I , fig. 2.

Portions of Ostrea are very abundant in the lower part of the Amuri Group (chiefly 
in the T rigon ia  bed) of the west wing of Amuri Bluff (13). Owing to the hardness 
of the rock and the foliaceous character of the shell, the specimens cannot be extracted 
so as to show the external character of the shell satisfactorily. The inner margin of 
the valves is crenulate.

Genus P e c t e n  Muller.

Subgenus S y n c y c l o n e m a  Meek.

Pecten (Syncyclonema) membranaceus Nilsson. Plate X I , figs. 3 -5.
1827. Pecten membranaceus S. Nilsson, Petrific. Suecana, p. 23, pi. ix, fig. 10 (lower figure). 
1830. ,, ,, A. Goldfuss, Petref. Germ., vol. ii, p. 75, pi. xcix, fig. 7.
1837. ,, ,, W. Hisinger, Lethaea Suecica, p. 53, pi. xvii, fig. 0.
1841. ,, spathulatus F. A. Romer, Verstein. nord-deutsch. Kreidegeb., p. 50, pi. viii, fig. 5.
1842. „  membranaceus F. v. Hagenow, Neues Jalirb. fur Min., &c., p. 553.
1847. ,, ,, J. Muller, Mon. Petref. Aachen. Kreidef., i, p. 31.
1860. ,, ,, K. A. Zittel, Bivalv. d. Gosaugeb., ii, p. 31, pi. xvii, fig. 3.
1870. ,, ,, C. Schliiter, Neues Jahrb. fur Min., &c., p. 951.
1872. Pecten Nilssoni H. 13. Geinitz, Das Elbthalgeb. in Sachsen (Palaeontographica, xx, 2), 

p. 33, pi. ix, figs. 15-18.
1889. Pecten spathulatus E. Holzapfel, Die Mollusk. Aachen. Kreide (Palaeontographica, xxxv),

p. 233, pi. xxvi, figs. 3, 5.
1891. Syncyclonema spatulata J. Bohm, Palaeontographica, vol. xxxviii, p. 85, pi. iii, fig. 37. 
1894. Pecten membranaceus A. Hcnnig, Geol. Foren. i Stockholm Forhandl., vol. xvi, p. 518.
1890. Pecten membranaceus Hennig, lie vis. Lammellibr. i Nilsson’s “ Petrific. Suecana,” p. 37,

pi. iii, figs. 0-8.

Examples of this species are abundant in the Amuri Group, and agree well 
with the European forms, especially those figured by Bohm and Holzapfel. The 
proportions of height and length, and consequently the size of the apical angle, vary 
just as in European specimens, but the form of the ears appears to be more constant.

P . m em branaceus is found in the Senonian of Kopinge (Sweden), Riigen, Aachen, 
Gosau, and other European localities. The specimens from the Ariyalur Group of 
Southern India, described and figured by Stoliczka,* are either closely allied to or 
identical with this species. An imperfect specimen from Cockburn Island is doubtfully 
referred to P . m em branaceus by Wilckens.t

In Europe specimens from horizons below the Senonian have been identified with 
P . m em branaceus by some writers.{  Thus Geinitz figures the species from the Turonian 
and Cenomanian ; and Romer (1870), Windmoller, Michael, and Sohle record it from 
the Cenomanian. Of these occurrences the one from the Turonian of Saxony (Geinitz) 
is accepted by Hennig as an example of P . m em branaceus.

* Grot. Fauna 8. India, vol. iii (1871), p. 430, pi. xxxii, fig. 5 ; pi. xli, figs. 7, 8.
t Die Annelid., Bivalv. u. Gastrop. d. Antarkt. Kreideformat. (Schwedisch. Siidpol.-Expcdit., 1901-3, 

iii, 12, 1910), p. 17, pi. i, fig. 9.
J References to these and some Senonian forms not mentioned in the synonymy are: lieuss, Verstein. d. 

bohm. Kreideformat., pt. 2 (1846), p. 20, pi. xxxix, fig. 4 ; Kner, Haidinger's Naturwiss. Abhandl., vol. iii, 
pt. 2 (1850), p. 28 ; Alth, ibid. (1850), p. 245, pi. xii, fig. 28 ; Strombeck, Zeitschr. d. dcutsch. geol. Gesellsch., 
vol. xv (1803), p. 154; Favre, Mollusqucs foss. Craie de Lemberg (1809), p. 140; Romer, Geol. v. 
Oberschles. (1870), pp. 333, 350, pi. xxvi, fig. 5, pi. xxxix, figs. 11, 12; Windmoller, Jalir. d. k. preussisch. 
geol. Landesanst. fur 1881 (1882), p. 21 ; Schroder, Zeitschr. d. deutsch. geol. Gessellsch., vol. xxxiv 
(1882), p. 270; Sohle, Geogn. Jahresh., 1890 (1897), p. 4 0 ; Greipenkerl, Palaeont. Abhandl., vol. iv (1889), 
p. 47 ; Michael, Zeitschr. d. deutsch. geol. Gesellsch., vol. xlv (1893), p. 230; Leonhard, Pala'ontographica, 
vol. xliv (1897), p. 20 ; Gagel and Kaunhowen, Jahrb. d. k. preussisch. geol. Landesanst., 1899 (1900), p. 231.



D istrib u tion .—  Auiuri Group : Calcareous conglomerate (2, 5), greensand (7), and 
black grit (8), east wing of Aniuri Bluff ; Amuri Group (calcareous conglomerate), west 
wing of Aniuri Bluff (13). Concretionary greensands, east wing of Amuri Bluff (10, 11).

Subgenus C a m p t o n e c t e s  Meek.

Pecten (Camptonectes) Hectori sp. nov. Plate X I , figs. 6 -9  ; Plate X II , fig. 1.

D esc rip tio n .— Shell ovate, pointed dorsallv, inequilateral, higher than long. Valves 
moderately and nearly equally convex. Antero-dorsal margin long, concave ; postero- 
dorsal margin shorter, slightly convex. Anterior ear of right valve large, with its front 
margin nearly perpendicular to the hinge-line ; posterior ear small, obtusely triangular. 
Anterior ear of left valve large, triangular, with its outer angle rather larger than 
a right angle ; posterior ear small. Ornamentation of the left valve consists of 
numerous radial furrows curving outwards, with flat interspaces.*

A ffin ities .— The right valve resembles that of Pecten  occulte-striatus Zittel,f from 
the Senonian of Gosau, but the antero-dorsal margin is relatively longer and slopes 
less steeply, and the byssal sinus is deeper. It is also similar to a speciesf from 
the Senonian of Pondoland, but the antero-dorsal margin is concave, and the shell 
more inequilateral.

D istrib u tion .— Ostrea bed of Selwyn River (23) ; Weka Creek (782) ; Middle 
Waipara (762): above Deans’ Coal-mine, Malvern Hills ; and McKay’s Creek, Middle 
Waipara (149). Selwyn Rapids beds of Selwyn Rapids (589). Amuri Group (calcareous 
conglomerate), west wing of Amuri Bluff (13); and black grit, east wing of Amuri 
Bluff (8).

S e c t i o n  TEq u i p e c t e n  F i s c h e r .

Pecten (iEquipecten) amuriensis sp. nov. Plate X II, figs. 2 -9 .

D escrip tio n .— Right valve ovate, slightly convex, somewhat inequilateral ; height 
and length equal or nearly equal ; outline rounded, with the umbonal region pointed. 
Antero-dorsal margin slightly concave or nearly straight ; postero-dorsal margin slightly 
convex. Ears large ; the anterior elongate triangular, with a few radial ribs; byssal 
sinus deep. Posterior ear obtusely triangular, with radial ribs crossed by regularly 
spaced concentric linear ribs. Shell apparently nearly smooth, but with faint radial 
ribs which are stronger near the posterior ear than elsewhere.

Left valve ovate, nearly equilateral, moderately convex. Ears large, triangular, 
with radiating ribs. Ornamentation consists of numerous narrow strong radial ribs, 
separated by broad flat or slightly concave interspaces, which are crossed at intervals 
by fine linear concentric ribs.

R em a rk s .— Although the two valves described above have not been found united 
in any case, it seems probable that they belong to the same species, since they occur 
abundantly in the same beds, and in some cases are found close together on the 
same block of rock. The surface of the right is not perfectly preserved, so that the 
exact character of the ornamentation cannot be determined; but on one specimen 
linear and concentric ribs, like those on the left valve, are seen.

Associated with the specimens just described are several left valves (Plate X II, 
figs. 10, 11) having the same form, but usually with more numerous radial ribs, which 
are sometimes alternately large and small ; and the fine concentric ribs are not generally 
visible, but in one specimen they are seen near the umbo. It seems probable that

* Owing to imperfect preservation, the ornamentation is not seen on any of the right valves.
t L)ie Bivalv. d. Gosaugeb., pt. 2 (1866), p. 33 [109], pi. xvii, fig. 6.
X Woods, Ann. S. African Mus., vol. iv (1906), p. 297, pi. xxxv, figs. 12, 13.



this is nut more than a variety of P . am u rien sis ; some of the apparent differences 
may be due to imperfect preservation.

A ffin ities.— The form of the right valve is similar to that of P . subaratus Nilsson,* 
from the Senonian of Sweden, but the radial ornamentation appears to be much less 
wed developed, and on the left valve of that species the radial ribs are more numerous, 
and concentric ribs appear to be absent. The ornamentation of the left valve is 
somewhat similar to that of P . tesselatus Hennig,f from the Senonian of Sweden.

D istrib u tion .— Amuri Group (calcareous conglomerate), east and W e s t  wings of Amuri 
Bluff (5, 6, 13) ; perhaps also black grit, east wing of Amuri Bluff (8).

Genus L i m a  Bruguiere.

Subgenus L i m a t u l a  Wood.

Lima (Limatula) Huttoni sp. nov. Plate X II , figs. 12 -lb .

D escrip tion .— Shell small, oval, convex, inequilateral, rather oblique. Ventral
margin rounded ; anterior margin less convex than the posterior. Anterior ear larger 
then the posterior.

Ornamentation consists of numerous strong radial ribs, which cover all except 
the anterior part of the valves. The ribs have more or less angular summits, and 
become smaller on the posterior region. The interspaces are narrow, and often include 
a small radial rib. Numerous fine concentric ridges cross both ribs and interspaces, 
and sometimes give the former a serrate or tuberculate character. The anterior 
part of the valves is ornamented with fine concentric ridges only.

A ffin ities.— This is more oblique than most of the species of L im a tu la ;  in this 
respect it shows some resemblance to L im a  (L im a tu la )  p e r isim ilis  (Stoliczka)J and
L . (L im a tu la ) antarctica Wilckens,§ but is clearly distinguished from both by the character 
of its ornamentation.

D istrib u tion .— Amuri Group, calcareous conglomerate (A p orrh a is  beds), east and 
west wings of Amuri Bluff (6, 13).

Genus I n o c e r a m u s  Sowerby.

Inoceramus australis sp. nov. Plate X l l ,  figs. 17-19 ; Plate X l l l ,  figs. 1-3.

D escrip tion .— Shell more or less ovate in outline, very inequilateral, oblique; 
height greater than length. Valves moderately convex, sometimes becoming con
siderably convex during the later stages of growth. Hinge-line forming less than a 
right angle with the anterior margin, which is nearly straight. Umbones acute, 
only slightly curved. Anterior marginal part of valves flattened, often nearly per 
pendicular to the plane of the valves.

Ornamentation consists of concentric ribs with an unsymmetrical curvature ; on the 
anterior part the ribs curve gradually, on the posterior part more rapidly and upwards. 
In some small specimens all the ribs are small and of equal size, but usually at 
intervals some of the ribs are stronger than the others ; and in large specimens only 
the stronger ribs are found, and are separated by broad concave interspaces.

A ffin ities.— This species appears to be allied to some forms of / .  in con stan s  Woods, 
but the angle between the hinge-line and the anterior margin of the valve is smaller, 
and the posterior ear is not developed. The smaller size of the angle mentioned 
also distinguishes this species from I .  labiatus var. latus Sow. The obliquity of the * * * §

* Hennig, Revis. Lamellibr. Nilsson’s “ Petrific. Suecana ” (1897), p. 46, pi. iii, figs. 16, 17.
t Bihang. Svenska Vet. Akad. Handl., vol. xxiv (1899), p. 10, pi. i, tigs. 5, 6.
i  Cret. Fauna S. India, vol. iii (1871), p. 420, pi. xxix, figs. 4, 5.
§ Annelid., Bivalv. u. Lastrop. d. Antarkt. Kreidiformat. (1910), p. 16, pi. i, fig. 8.



shell is similar to that seen in some Upper Senonian species of In ocera m u s , such as
I .  lobatus Goldf. and / .  lingua  Goldf.

D istr ib u tio n .— Amuri Group (calcareous conglomerate), east and west wings of Amuri 
Bluff (5, 3, 14) ; black grit, east wing of Amuri Bluff (8).

Inoceramus pacificus sp. nov. Plate X IV , tigs. 1, 2.
1877. Inoceramus multiplicatus J. Hector, Reports Geol. Explor. 1873-74 (Cleol. Surv. N.Z.), 

p. x ii; non I. multiplicatus Stol.
188(3. Inoceramus multiplicatus Hector, Catal. Ind. & Colon. Exhibit. Ccol. Exhibits, p. 17.

R em a rk s .— The shell is convex, and ornamented with numerous regular concentric 
ribs, which are of nearly uniform size, and have rounded summits. The ribs are 
separated by broad concave interspaces. Only four imperfect specimens of this species 
are present in the collection, so that the shape of the shell cannot yet be made out 
satisfactorily. The species appears to be allied to I .  cycloides Wegner,* from the 
Senonian (gra uniat us chalk) of North Germany.

Some of the specimens in the collection bear Hector’s label, but he gave no figure 
or description of the species, and there is nothing to show whether he regarded this 
as a new species or identified it with I .  m ultiplicatus of Stoliczka.

D istrib u tion .— Amuri Group (calcareous conglomerate), east and west wings of Amuri 
Bluff (13, 14).

Inoceramus sp. Plate X IV , figs. 3, 4.

Another species of In ocera m u s  is represented by a few internal casts, and resembles 
some f o r m s  o f  the I .  L am arcki group. The hinge-line forms approximately a right 
angle with the anterior margin of the valve. Strong concentric ribs occur at intervals, 
with small ribs in the interspaces.

D istribu tion . -Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (14).

Genus P i n n a  Linnaeus.

Pinna sp. Plate X V , fig. 1.

A few specimens of P in n a , too imperfect for specific determination, have been
found in the T rigon ia  beds (5), east wing of Amuri Bluff ; in the Amuri Group of Oilro 
Creek, Amuri Bluff (14) ; and in the Selwyn Rapids beds of Selwyn Rapids (589).

Genus A s t a r t e  Sowerby.

Subgenus E r i p h y l a  Gabb.

Astarte (Eriphyla) meridiana sp. nov. Plate X V , figs. 2 -7.

D escrip tio n .— Shell with rounded outline, slightly or moderately inequilateral;
height usually rather greater than length, but in some cases equal to or somewhat
less than the length. Valves usually regularly convex, sometimes with the postero-
dorsal part sloping to the margin more rapidly than the anterior part. Antero-dorsal 
margin concave; postero-dorsal margin moderately convex; the anterior, ventral, 
and posterior margins more convex, and often forming a regular curve. Umbones 
relatively high, curved anteriorly. Lunule broad, deep, concave, limited by a sharp 
edge. Escutcheon very narrow.

Ornamentation consists of numerous, fairly regular, concentric ridges separated 
by narrow furrows. In many cases some of the ridges and furrows, at intervals,
are stronger than the intervening ones.

* Zeitschr. d. dcutsch. geol. Oesellsch., vol. lvii (1905), p. 162, pi. vii, fig. 3, text-figs. 5, 6. Compare 
also Scupin, Palseontographica, Suppl.-band vi (1912-13), p. 212, pi. ix, fig. 14.



Hinge : One strong cardinal tooth in each valve; one lateral tooth next the 
lunule, and in the right valve another lateral tooth below and extending in front of 
the lunular tooth. Pallial sinus relatively deep, rounded.

M ea su rem en ts. — (L)
Mm.

(2.)
Mm.

(3.)
Mm.

(4.)
Min.

(5.)
Mm.

(6.)
Mm.

(7.)
Mm.

Length 24 31 32 33 35 35 36
Height . 25-5 31 34 35 35 36-5 37

Affinities. -This species differs from A . (E t iphyla  ) F orbesiana Stoliczka* by
less orbicular outline, which is due to the greater slopes of the antero-dorsal and 
postero-dorsal margins, the more elevated umbonal region, the somewhat greater height 
of the valves, and the more concave antero-dorsal margin. Also the lunule is larger, 
the valves more convex, and there are some differences in the ornamentation.

In similar respects this species is distinguished from A .  (E r ip liy la )  lenticularis  

(Goldfuss).
A .  (E r ip h y la )  F orbesian a  is found in the Ariyalur Group of Southern India. For 

distribution of A .  (E r ip h y la )  lenticularis see below.
This is probably the species referred to Lucina, am ericana  Forbes by Hector.f
D istrib u tion .— Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13) ; 

Belemnite beds (3), T rigon ia  beds (5), and A p orrh a is  beds (6), east wing of Amuri Bluff.

Astarte (Eriphyla) lenticularis (Goldfuss). Plate X V , figs. 9, 10.

The collection contains five examples of this species, which agree closely with 
specimens found in the Senonian of Aachen (the locality of the type), and with the 
figures given by various authors.$

A .  (E r ip h y la )  lenticularis is a widely distributed species; it has been found in 
the Senonian and Turonian of Europe, in the Trichinopoli Group of Southern India, 
and in the Senonian of Pondoland and Zululand.

D istrib u tion .— Sehvyn Rapids beds of Selwyn Rapids, Malvern Hills (589).

Genus A n t h o n y a  Gabb.

Anthonya elongata sp. nov. Plate X V , figs. 11-13 ; Plate X V I, figs. 1-3.

D escrip tio n .— Shell extremely inequilateral, greatly elongated, compressed, blade
like, tapering slightly. Anterior margin rounded; dorsal margin nearly straight, and 
almost parallel to the slightly curved ventral margin. Umbones small, at a short 
distance from the anterior end of the shell. Postero-dorsal part of the shell flattened, 
making a faint ridge where it joins the slightly convex ventral part. The latter 
is ornamented with small growth-ridges, which cut the anterior margin.

Hinge: Three long, more or less oblique, cardinal teeth in the right valve, and 
two similar teeth in the left valve. Anterior adductor impression below the umbones, 
deep, with its dorsal margin steeply inclined.

A ffin ities.— This species is remarkable for the great elongation of the shell. The 
external characters, the deep anterior adductor impression, and the hinge (so far as 
it can be made out) are similar to those of the few specimens known of A n th o n ya . 

In England this genus has not been found above the zone of P ecten  asper, but the 
type (A . cultriform is Gabb) comes from later beds— the Chico Group of Martinez.

D istrib u tion .— Amuri Group, calcareous conglomerate (T rigon ia  and A p orrh a is  beds), 
east and west wings of Amuri Bluff (5, 13).

* Cret. Fauna S. India, vol. iii (1870), p. 181, pi. vi, figs. 14-16.
t Fatal. Ind. & ColorL Exhibit., Geol. Exhibits (1886), pp. 16, 64, fig. 28, 8.
J For references to figures and descriptions of this species, see Woods, Cret. Fauna of Pondoland 

(Ann. S. African Mus., vol. iv, 1906), p. 301 ; Scupin, Die Lowenherger Kreide (Palseontographica, Suppl.- 
band vi, 1912-13), p. 179.



Genus L u c in a  Bruguiere.

Lucina canterburiensis sp. nov. Plate X V I, figs. 4, 5 a -c .

D escrip tion .— Shell more or less oval, somewhat pointed dorsally, slightly convex ; 
length rather greater than height, the anterior part rather longer than the posterior 
part. Antero-dorsal margin long, nearly straight or slightly concave, sloping anteriorly, 
forming a rounded angle with the slightly convex anterior margin; the latter curves 
rapidly to join the slightly convex ventral margin. Posterior margin relatively short, 
slightly curved, forming an obtuse angle with the slightly convex postero-dorsal margin. 
Postero-dorsal part of valves compressed, limited by a shallow sulcus passing from the 
umbo to the postero-ventral extremity. Umbones moderately prominent, curved slightly 
forward. Lunule elongate, narrow.

Ornamentation consists of regular lamellar concentric ribs, separated by broad flat 
interspaces bearing line linear ribs. The ribs become sinuous where they cross the sulcus.

A ffin ities .—This species resembles L u cin a  su bn u m m ism a lis  d’Orbigny,* from the 
Senonian of Aachen, Faxo, &c., but is distinguished by the greater ventral slope of 
the antero-dorsal margin, the presence of a sulcus, and the relatively shorter shell. A 
similar type of ornamentation is seen in L . Cornueliayia d’Orbigny, L . plicato-costata  

d'Orbigny, L . D ow n esi Woods, and L . cretacea (Conrad).
D istrib u tion .■ — Selwyn Rapids beds of Selwyn River (23) and Selwyn River Rapids 

(589). Ostrea bed (?) of Malvern Hills (754) and Macllwraith’s Coal-mine, Malvern 
Hills (763). Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13), 
and concretionary greensand, east and west wings of Amuri Bluff (10, 13).

Genus T e l l in a  Linnaeus.

Tellina sp. cf. Largillierti (d’Orbigny). Plate X V I, fig. 6.

Some internal casts, with a portion of the shell imperfectly preserved in one case, 
closely resemble in form T . L argillierti (d’Orbigny)f from the Quinquina beds, but it 
is not clear if they show the flattening of the postero-dorsal marginal region seen in 
that species. An exact determination cannot be made until better specimens have 
been obtained.

D istribution . —Selwyn Rapids beds of Selwyn Rapids (589).

Tellina sp. Plate X V I, fig. 7.

Some internal casts differ from the above in the smaller ventral slopes of the 
antero- and postero-dorsal margins, consequently the apical angle is larger. They 
resemble T . cequalis GabbJ from the Martinez Group, but are rather more elongate.

D istribu tion .— Selwyn Rapids beds of Selwyn Rapids (589).

Genus M ac tr a  Linnaeus.

Mactra(?) sp. Plate X V I, figs. 8 a ,b .

A specimen from the Saurian beds, Middle Waipara (761), resembles M a ctra  M oevu si  

Coquand§ from the Cenomanian and Senonian of Tunis, but the shell is imperfectly 
preserved, and the hinge is not exposed, so that definite determination cannot be made. * * * §

* Miiller, Petrefact. Aachen Kreidef., i (1847), p. 25, pi. ii, fig. 5 ;  Bohm, Griinsand v. Aachen (1885), 
p. 114; Holzapfel, Palaeontographica, xxxv (1889), p. 187, pi. xix, figs. 1 -3 ; Ravn. Mollusk. Danmarks 
Kridtafl. i, Lamellibr. (1902), p. 61, pi. iv, fig. 21. If Bohm’s measurements represent the usual size of the 
shell, then Holzapfel’s figures must be enlarged.about twice.

t Voy. Amerique rn£rid., vol. iii, pt. 4 (1842), p. 128, pi. xv, figs. 9, 10; D’Orbigny, Voy. Pole Sud., 
Atlas geol. (1847), pi. v, figs. 5, 0 ; Philippi, Tertiar. u. Quartar. Verstein. Chiles (1887), p. 194, pi. xxxi, fig. 7 ; 
Wilckens, Neues Jahrb. fiir Min., &c., Beil.-bd. xviii (1904), p. 248.

J Geol. Surv. California, Palaeont., vol. ii (1869), p. 182, pi. xxix, fig. 73.
§ Geol. Pal. S. Constantine (1862), p. 191, pi. vii, figs. 3, 4 ;  pi. viii, figs. 9, 10; Pervinquiere, Etudes 

Paleont. Tunisienne, vol. ii (1912), p. 281, pi. xx, figs. 18, 19.



Genus O u l t e l l u s  Schumacher.

Cultellus cretaceus sp. nov. Plate X V I, fig. 9.

D escrip tion .— Shell elongate, very* inequilateral, convex dorsally, gradually compressed 
ventrally and posteriorly. Anterior margin rounded; ventral margin nearly parallel to 
the dorsal margin, curving upwards at the posterior end, which is rounded. Postero- 
dorsal margin long, nearly straight. Ornamentation consists of concentric growth-ridges.

R em a rk s .— This species is represented by a single left valve. The specimens from 
Brazil, referred to this genus by White* (C . paraensis), are much more elongated.

D istrib u tion .— Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13).

Genus C a l l i s t a  Morch.

Section C a l l i s t i n a  Jukes-Browne.

Callista (Callistina) Wilckensi sp. nov. Plate X V , fig. 8 ; Plate X V I, figs. 10 a, b, 11 ;
Plate X V II, figs. 1 a, b, 2 a -d , 3.

D escrip tio n .— Shell oval, considerably inequilateral, moderately convex, with the 
postero-dorsal part sloping rapidly to the margin. Antero-dorsal margin concave. 
Anterior margin rounded, passing gradually into the uniformly convex ventral margin. 
Posterior margin rounded or subtruncate, often forming a very obtuse rounded angle 
with the convex postero-dorsal margin. Umbones broad, close together, with a con
siderable anterior curvature. Lunule ovate, slightly concave, but raised in the middle, 
limited by a distinct groove. Escutcheon narrow.

Ornamentation consists of numerous concentric ribs, separated by narrow furrows 
on the later part of the shell the ribs often become less distinct, and at intervals more 
prominent concentric grooves occur.

Hinge : In the left valve one strong, elongate, antero-lateral tooth parallel to the 
lunular margin ; three diverging cardinal teeth, of which the anterior is straight and 
grooved at the summit, the median is somewhat stouter and curved, the posterior is 
much elongated, curved, and separate. Pallial sinus rather large, angular, horizontal or 
slightly ascending.

A ffin ities .— This species resembles Callista sculpturata  Stoliczka,f from the Ariyalur 
Group of Southern India, but it appears to differ in having a relatively shorter shell 
and less prominent and less widely separated ribs. Wilckens states that C . auca  

(d’Orbigny),J from the Quinquina beds, is closely allied to C . sculpturata. C . W ilck en si

also resembles C . auca , but possesses a rather shorter shell; and the pallial sinus,
instead of being rounded as in Wilckens’s§ figure of C . a u ca , is angular. Another 
similar form is that identified by Whiteaves|| as Cgtherea (C a llista ) laciniata  Stoliczka, 
and found in Hornby Island and Sucia Islands.

R em a rk s .— This species is abundant in the Amuri Group, and shows some variation 
in the relative length and height of the shell, and in the position of the umbo. Some 
of the specimens were examined by the late Mr. Jukes-Browne, who agreed with
me in placing the species in the section or subgenus C allistina.

D istrib u tion .— Amuri Group (calcareous conglomerate) : T rigon ia  beds, east wing of 
Amuri Bluff (5) ; T rigon ia  and A p orrh a is  beds, west wing of Amuri Bluff (13). * * * §

* Archiv. Mus. Nac. Rio de Janeiro, vol. vii (1887), p. 112, pi. viii, figs. 1, 2.
f  Cret. Fauna S. India, vol. iii (1870), p. 173, pi. vii, tigs. 7-9.
J For references see Wilckens, Neues Jahrb. fiir Min., &c., Beil.-band xviii (1904), p. 243.
§ Ibid., pi. xix, fig. 14.
|| Mesoz. Foss. (Geol. Surv. Canada), vol. i (1879), p. 148, pi. xvii, fig. 13 ; pi. xix, fig. 4.



Callista (Callistina) Thomsoni sp. nov. Plate X V II, figs. 4, 5 a, b, 6.

D escrip tio n .— Shell large, more or less oval, subangular posteriorly, moderately 
inequilateral, convex ; postero-dorsal part sloping rapidly to the margin. Antero- 
dorsal margin concave. Anterior margin rounded, passing gradually into the moderately 
convex ventral margin, which forms a rounded angle with the short oblique slightly 
convex posterior margin. Postero-dorsal margin long, convex, with a large ventral 
slope. Umbones rather large, curved forward. Lunule ovate, depressed, limited by 
a linear furrow. Escutcheon narrow, deep, limited by a ridge.

Ornamentation consists of strong concentric ribs.
A ffin ities .— This species resembles in form C . (C a llis tin a ) W ilck en si described 

above, but is much larger, the slope of the antero-dorsal margin is less rapid, and 
the concentric ribs are stronger. It is also similar to some forms of 0 .  sculpturata  

Stoliczka, but is larger, and the postero-dorsal margin is more strongly curved. The 
concentric ribs appear to be stronger, but the surface of the shell is not well preserved. 
The hinge is not shown in any specimen, but the form of the shell closely resembles 
that of Callistina.

D istrib u tion .— Selwyn Rapids beds of Selwyn Rapids (589).

Callista sp. Plate X V II, fig. 7.

This species is represented by an imperfect left valve and the posterior portion 
of a right valve. It is ornamented with strong sharp angular jibs, separated by 
relatively broad furrows in which smaller ribs are sometimes seen. The anterior 
curvature of the umbones is smaller than in C . (C a llis tin a ) T h om son i described above. 
The hinge is not shown.

D istrib u tio n .— Selwyn Rapids beds of Selwyn River (589).

Genus D o s in ia  Scopoli.

Dosinia sp. Plate X V III , fig. 1.

The collection contains four imperfect valves of D o sin ia , which in form resembles 
Peron’s figure of D . cataleptica (Ooquand)* from the Turonian of Tunis. The orna 
mentation consists of numerous concentric ribs separated by narrow furrows, and 
appeals to be similar to that of D . ca ta lep tica ; at intervals some of the ribs are 
slightly stronger than the others. Pervinquieref considers that D . cataleptica  is a 
synonym of D . inelegaus (Sharpe) J from the Turonian of Portugal, and that D . 

hrasiliensis White,§ from the Turonian of Brazil, also belongs to this species.
Without more material I am unable to identify definitely the New Zealand 

species.
D istrib u tion .— Selwyn Rapids beds of Selwyn River Rapids (589).

Dosinia sp. Plate X V III , fig. 2.

A specimen from the same locality (589) and another from Macllwraith’s Coal
mine, Malvern Hills (763, probably Ostrea  bed), differ from the last species in having 
a relatively higher shell and more convex valves : they appear to belong to a distinct 
species. * * * §

* Peron, Descipt. Moll. Foss. Terr. Oret. Tunisie (1800), p. 811, pi. xxix, figs. 15, Hi.
f  Etudes Paleont. Tunisienne, vol. ii (1912), p. 271.
J Quart. Journ. (tool. Soc., vol. vi (1850), p. 177, pi. xx, fig. 3.
§ Archiv. Mus. Nac. R. de Janeiro, vol. vii (1887), p. 97, pi. viii, figs. 13, 14.



Genus O a r d i u m  Linnaeus.

Cardium sp. Plate X V III . figs. 3 a, b.

An internal cast of a left valve from the T rigon ia  beds of the west wing of 
Amuri Bluff shows radial ribs, which are prolonged at the posterior margin ; it seems 
probable that it belongs to the same group of species as C . acuticostatum  d’Orbigny,* 
from the Quinquina beds.

Cardium sp. Plate X V III , figs. 4, 5.

There are several specimens of a small form of C a rd iu m , but all are either
internal casts or have only a thin layer of shell preserved, so that specific determina
tion cannot yet be made. The internal casts show radial rows of what appear to be 
tubercles (fig. 4), but in specimens in which some of the inner layers of the shell
are preserved (fig. 5) the rows of “ tubercles ” seem to alternate with ribs, and are
separated by transverse bars. At present it is not possible to make out the real
character of the ornamentation, but there seems no doubt that radial ribs were 
present. The inner margins of the valves are coarsely toothed.

D is tr ib u tio n .- Selwyn Rapids beds of Selwyn River (23) and Selwyn Rapids (589). |

Genus P a n o p e a  Menard de la Grove.

Panopea clausa Wilekens. Plate X V III , figs. 6 a -c ,  7.
1910. Panopea? (Pleuromya?) clausa O. Wilekens, Die Annelid. Bivalv. u. Castrop. d.

Antarkt. Kreideformat., p. 68, pi. iii, fig. 10.

Internal casts of P a n o p ea , sometimes with small portions of the shell preserved, 
are common in the Amuri Group, and agree closely with P. clausa . which, as pointed 
out by Wilekens, resembles greatly the European P. gu rgitis  var. plicata  Sow.

D istrib u tion .—Amuri Group, calcareous conglomerate (Belemnite, T rig on ia , and 
A p orrh a is  beds), east and west wings of Amuri Bluff (3, 5, 6, 13).

Panopea malvernensis sp. nov. Plate X V III , figs. 8 a , b ,  9 ; Plate X I X , figs. 1 a, b, 2.

D escrip tion .— Shell elongate-oval, slightly or moderately inequilateral, convex, with 
compressed flanks; depressed in front of and behind the umbones. Anterior margin 
very convex, rounded, passing gradually into the nearly straight ventral margin. 
Posterior margin subtruncate, rounded. Postero-dorsal margin with a small posterior 
slope. Umbones broad, incurved. Posterior gape small. Surface of shell with incon
spicuous growth-ridges.

A ffin ities.— This species shows some resemblance to P. sim p lex  Hupe,J from the 
Quinquina beds, but the umbones are broader and the concentric ridges less distinct. 
It may also be compared with P. nagorzan yen sis Favre,§ from the Senonian of Galicia.

R em ark s.— The specimens are fairly numerous, and several have considerable portions 
of the shell preserved, but in most cases the form of the shell has been altered by 
pressure.

D istrib u tion .— Selwyn Rapid beds of Selwyn River (23) and Selwyn Rapids (589). 
Ostrea beds, swamp south of Selwyn River, Malvern Hills (469). * * * §

* Voy. Amerique mend., vol. iii (1842), p. 120, pi. xii, figs. 19-21 ; Wilekens, Neues Jahrb. fur Min., &c., 
Beil.-band xviii (1904), p. 231.

t  A Cardium of larger size, but with somewhat similar ornamentation, occurs in the Saurian beds of 
Middle Waipara.

J Gay’s Hist. Chile, vol. viii (1854), p. 374, pi. vi, fig. 7 ; Philippi, Tertiar. u. Quartar. Verstein. Chiles 
(1887), p. 166, pi. xxxiv, fig. 4 ; Wilekens, Neues Jahrb. fur Min., &c., Beil.-band xviii (1904), p. 263, pi. xx, 
fig. 10.

§ Mollusques Foss. Craie de Lemberg (1869), p. 104, pi. xi, fig. 9.
3— Cret.



Genus T h r a c i a  Loach.

Thracia Haasti sp. nov. Plate X I X , figs. 3a -c .

D escrip tion .— Shell sub-elliptical, moderately convex, nearly equilateral, slightly inequi- 
valve. Height equal to about three-fifths of the length. Anterior margin very convex, 
rounded, passing gradually into the regularly convex ventral margin. Posterior margin 
truncated, nearly straight and perpendicular. Postero-dorsal margin concave. Umbones 
broad, curved slightly backwards. A carina passes in a curve from the umbo to the 
postero-ventral angle, and is at first sharp, but becomes rounded posteriorly. Surface 
of shell ornamented with growth-rings.

A ffin ities .— This species shows some resemblance to Thracia subtruncata  Meek,* from 
Nanaimo (Vancouver Island) and the Sucia Islands, but the ventral margin is more 
convex and the umbones more anterior. It is also similar to P erip lom ya  truncata  

Whitfield,f from the Raritan Formation of New Jersey, but the valves are less convex, 
the carina is not so sharp, and the posterior part of the shell is relatively longer.

D istrib u tion .— Amuri Group (calcareous conglomerate), west wing of Amuri Bluff (13).

Thracia sp. Plate X I X , figs. 4 a>b.

A large species of T hracia  is represented by three imperfect right valves. It shows 
some resemblance to T . sem iplanata  Whit-eaves,J but without more material a satis
factory comparison cannot be made. The great convexity of the specimen figured is 
due partly to dorso-ventral crushing.

D istrib u tion .— Saurian beds. Middle Waipara (761).

CEPHALOPODA.

Genus K o s s m a t i c e r a s  de Grossouvre, 1901.

Subgenus M a d r a s i t e s  Kilian and Reboul, 1909.

Kossmaticeras (Madrasites) haumuriensis (Hector). Plate X I X , figs. 5 a - c ;  Plate X X ,
fig. 1.

1886. Ammonites haumuriensis J. Hector, Catal. Indian and Colon. Exhibit., N.Z. Court, 
Geol. Exhibits, p. 58, fig. 20, 7.

R em a rk s .— Two incomplete specimens, which were named by Hector, are in the 
collection, but the type has not been found. These specimens resemble K .  (M a d r a site s)  

B h avan i (Stoliczka),§ but the umbilicus is relatively smaller and the whorls rather less 
compressed. So far as can be made out from these specimens, umbilical tubercles were 
either absent or indistinct. The suture resembles that of K .  (M a d r a s ite s)  B h avan i as 
figured by Kossmat.

K .  (M a d r a s ite s )  B h a va n i occurs in the Trichinopoli and Ariyalur Groups of Southern 
India. Varieties of this species from the Senonian of Seymour Island have been 
described by Kilian and Reboul,|| and an allied form is figured by Whiteaves^J from 
the Senonian of the Queen Charlotte Islands.

D istrib u tion .— Amuri Group (calcareous conglomerate), east wing of Amuri Bluff (2). * * * §

* Bull. Cool, and Geogr. Surv. Territ., vol. ii (1876), p. 363, pi. ii, fig. 4 ;  Whiteaves, Mesoz. Foss. (Geol. 
Surv. Canada), vol. i (1879), p. 140, pi. xvii, fig. 7.

f  Brach. and Lamellibr. Raritan Clays and Greensand Marls, New Jersey (Mon. U.S. Geol. Surv., ix, 
1885), p. 220, pi. xxviii, figs. 20, 21.

J Mesoz. Foss. (Geol. Surv. Canada, vol. i, 1884), p. 221, pi. xxix, fig. 5.
§ Cephalop. Cret. Rocks, S. India, vol. i (1865), p. 138, pi. lxix, figs. 4—7 ; Kossmat. Siidindische 

Kreideformat. (Beitr. z. Palaont. u. Geol. Osterr.-Ungarns u.d. Orients, xi, 1897), p. 38, pi. viii, figs. 5, 6.
|| Los Cephalop. Neocret. des lies Seymour et Snow Hill (Schwedisch. Siidpol.-Expedit. 1901-3, band iii. 

lief. 6, 1909), pp. 29, 30.
Mesoz. Foss. vol. i (Geol. Surv. Canaria, 1884), p. 208, pi. xxiv, fig. 1.



Genus G a u d r y c e r a s  Grossouvre.

Gaudryceras sp. aff. Jukesi (Whiteaves). Plate X X , fig. 2.

R em ark s.— A specimen, consisting of portions of three whorls only, resembles closely 
a form from the Senonian of the Vancouver Island region figured by Whiteaves,* and 
identified by him with A m m o n ites  J u k esi  Sharpe,f from the hard chalk (zone of 
B elem nitella  m ucronata) of County Londonderry, Ireland. The type of that species is in 
the Museum of Practical Geology, London ; it consists of parts of three imperfectly 
preserved whorls, and possesses more numerous ribs than the form figured by Whit
eaves.

The form found in the Vancouver Island regi'-n has been identified by Kossmat,J 
by Kilian and Reboul,§ and by Pervinquiere|| with G. K a y e i  (Forbes), which is found 
in the Valudayur beds of Pondichery, and has also been recorded from Tunis, 
Pondoland, Snow Hill Island (Graham Land), Quiriquina, &c.

A m m on ites  J u k esi  Sharpe is doubtfully identified by Kilian and Reboul witli 
G audryceras varagureuse K o s s m a t ,fr o m  the Upper Trichinopoli Group of Southern 
India ; this species, however, seems to be distinguished from A m . J u k esi  by its more 
numerous ribs, which are more distinctly curved and sickle-shaped. A specimen from 
the Senonian of Seymour Island is identified by Kilian and Reboul as G. varagurense.

D istrib u tion .— Amuri Group (calcareous conglomerate), T rigon ia  beds, east wing of 
Amuri Bluff (5).

Genus H a m i t e s  Parkinson.

Hamites (Anisoceras ?) sp. Plate X X , figs. 3 a - c , 4.

This species is represented by two fragments, which perhaps belong to the same 
individual. The shell is slightly oval in section. It is ornamented with many small
ribs, which become weaker on the internal margin. On the straight part of the 
shell the ribs are transverse, but on the hooked part they become somewhat oblique. 
Each rib bears two tubercles, which are placed symmetrically on either side of the 
external margin. Between the tubercles the shell is somewhat flattened. The suture
is not seen.

In the character of the tubercles this species resembles H a m ites  interruptus  

Schliiter,** H . W ern ick ei Wollemann,|f and H . C arolin u s  d’Orbigny,JJ from the Senonian, 
but does not closely agree with them in other respects. The ribbing, except for the
presence of tubercles, is similar to that of some forms of Id. (A n is o c e r a s )  in dicu m  

Forbes,§§ from the Valudayur Group of Southern India.

D istrib u tion .— Amuri Group (calcareous conglomerate), east wing of Amuri Bluff (2).

* Trane. Roy. Soc. Canada, ser. 2, vol. i (1895), p. 129, pi. ii, figs. 1, 2 ; Mesoz. Foss., vol. i (Ceol. Surv. 
Canada, 1879), p. I l l ,  pi. xiii, fig. 3.

fMollusca Chalk of England, Cephalop. (1855), p. 53, pi. xxiii, fig. 11.
% Siidindische Kreideformat. (Beitr. z. Palaont. u. Geol. ( )sterr.-Ungarns u.d. Orients, ix, 1895). p. 12-J.
§ Les Cephalop. neocret. des lies Seymour et Snow Hill (Schwedisch. Siidpol.-Expedit., 1901-3). band iii, 

lief. 6 (1909), p. 12.
|| Etudes Paleont. Tunisienne, i, Cephalop. (1907). p. 09.

Kossmat. op. cit., p. 122, pi. xvii, fig. 9 ; pi. xviii, fig. 2.
** Palseontographica, vol. xxi (1872), p. 105. pi. xxxii, figs. 8. 9.
t f  Fauna d. Liineburger Kreide (1902), p. 95, pi. iv, figs. 4, 5 ; Pcrvinquierc, Etudes Paleont. Tunisienne, i. 

Ceph. (1907), p. 86, pi. iii, fig. 33.
{ {  Hebert, Mem. Soc. geol. de France, ser. 2, vol. v (1855), p. 371, pi. xxix, fig. 5.
§§ For references to figures see Kossmat, Siidindische Kreideformat. (Beitr. z. Palaont. u. Ceol. Osterr.- 

Ungarns u.d. Orients, bd. ix, 1895), p. 145, pi. xix, fig. 4.



Genus Ba c u l it e s  Lamarck.

Baculites sp. cf. vagina Forbes. Plate X X , tigs. 5 a -d .

1880. Bandites anceps Hector, Indian and Colon. Exhibit., N.Z. Court Cat. Cool. Exhibits, 
p. 64. tig. 28, 6.

An imperfectly preserved specimen, which was referred to B . anceps Lam. by
Hector, is probably an example of B . vagina  Forbes. At the smaller end of the 
specimen the section is oval ; at the larger end it is ovate, with the siphona.1 margin 
sharp but apparently not carinate.* B . vagina  is found in the Arivalur Group of 
Southern India and in the Quinquina beds of Chile,| and a closely allied species 
occurs in California and the Vancouver Island region.

D istrib u tion .— Amuri Group, calcareous conglomerate (A p orrh a is  beds), of Amuri
Bluff.

B e l e m n it e s .

Belemnites Lindsayi Hector. Plate X X , figs. 0-11.
1874. Bdemnildla Lindsayi J. Hector, Trans. & Proc. N.Z. Inst. (1873), p. 350.
1877. Belemnites Lindsayi Hector, Rep. Ceol. Explor. 1873-74 (CJcol. Surv. N.Z.), p. xii.
1878. ,, australis Hector, Trans. & Proc. N.Z. Inst., vol. x. (1877), p. 487, pi. xxiii.
1880. Belemnites australis Hector, Catal. Indian and Colon. Exhibit., N.Z. Court, Ceol.

Exhibits, p. 04, fig. 28, 1-3.

This species belongs to a group of B elem n ites  found in Southern India, Australia, 
and New Zealand, the principal species being B . seclv su s  Blanford,} from the Lower 
(Jtatur Group of Southern India: B . superstes Hector, from Coverham (p. 1 2 ) ;
B . australis Phillips,§ B . C an h a m i Tatej|, B . o x y s  Teni,son-W oods,and B . K le iu i

Giirich.** from the Cretaceous of Queensland and New South Wales. It is difficult 
to compare B . L in d sa y i  satisfactorily with the Indian and Australian species without 
seeing specimens. B . L in d sa y i  is larger than B . seclu su s , the lateral furrows are
relatively longer and not so near the ventral margin, and the dorsal furrow appears 
to be absent. B . L in d sa y i  differs from B . superstes (p. 12) in the less elongate guard, 
in the form of the alveolar part which is somewhat compressed laterally, and in 
the lateral furrows, which are farther from the dorsal surface, usually curved, and 
not so long.

The name B . L in d sa y i  was given to this species by Hector in 1874 and 1877, 
but in his description of 1878 it was identified with B . australis Phillips: this identifi
cation, however, is not accepted by Etheridge, with whom I am inclined to agree. 
The name B . L in d sa y i  was firs4- given to specimens from the concretionary greensand 
of Amuri Bluff (1874) and from the black grit (1877). The specimens from these 
horizons were not described or figured, and consequently the examples found in the

* The specimen may be compared with some of the examples figured by Stoliczka, Foss. Ceph. S. India 
(1800), pi. xci, figs. 1 , 2 ;  also Kossmat, Siidindisch. Kreideformat. (1895), p. 155, pi. xix, figs. 13, 14.

t Stoinmann, Neues Jahrb. fur Min., &c., Beil.-bd. x (1895), p. 89, pi. vi, fig. 4, text-figs. 8-10 ; Wilckens, 
ibid., xviii (1904), p. 188.

X Blanford and Stoliczka, Copli. fret. S. India (Palaeont. India, 1801, 1800), pp. 4, 202, pi. i, figs. 43-51 ; 
pi. ii, fig. 8. E. Spongier, Beitr. z. Palaont. u. Ceol. < )sterr.-Ungarns u.d. Orients, vol. xxiii (1910), p. 153, 
pi. xiv, fig. 7.

vj Quart. Journ. Ceol. Soc., vol. xxvi (1870), p. 258, p!. xvi, figs. 1 , 2 ;  Jack and Etheridge, Geol. and 
Palaeont. Queensland and New Guinea (1892), p. 487, pi. xxxv, figs. 1, 2.

1 Phillips, ibid., pi. xvi, figs. 3, 4 ; Tate, Proc. R. Soc. S. Australia, 1879-80 (1880), p. 104, pi. iv, fig. 2 ;  
Jack and Etheridge, op. cit. (1892), p. 490, pi. xxxv, figs. 3, 4, 7-9, 12-14 ; Etheridge, Cret. Invert. Fauna 
N.S.W. (1902), p. 45, pi. viii, figs. 8, 9, pi. ix, fig. 2.

Proc. Linn. Soc. N.S.W ., vol. viii (1883), p. 237, pi. xiii, figs. 1 -3 ; Etheridge, Cret. Invert. Fauna 
N.S.W. (1902), p. 48.

** Neues Jahrb. fur Min., <fcc., Beil.-bd. xiv (1901), p. 489, pi. xix, figs. 2, 3 ; Etheridge, Cret. Invert. 
Fauna N.S.W. (1902), p. 47.



calcareous conglomerate which were figured and described in 1878 must be taken as 
the types.

It is probable that the group of species to which B . L in d sa y i  belongs should be 
regarded as a special section of B e le m n ite s ;  for although, as pointed out by Spengler 
in the case of B . seclu su s , it shows some resemblance to D u v a lia , yet it is clearly 
distinguished from that section. It may also be pointed out that the alveolar end of 
the guard is somewhat foliaceous, as in A ctin oca m a x , and that similar lateral grooves, 
but much less distinct, can be traced in some species of A ctin oca m a x . On the other 
hand, the alveolus is deeper than in A ctin oca m a x , and the slit in the alveolar end of 
the guard appears to be absent. In B . L in d sa y i  and B . su p erstes , and probably in 
other species of this group, the alveolar end of the guard is thicker on the ventral 
than on the dorsal side.

D istrib u tion .— Amuri Group (calcareous conglomerate) of Amuri Bluff. Perhaps 
also black grit and concretionary greensand.
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INDEXES

IN D EX TO GENERA AND SPECIES.

(Dio synonyms are in italics.)

A.
Aeanthoccras, 4.
Acosta. 1).
Actinocamax. .47.
.Equipccten amuricnsis sp. now, lb. 17, 26-27. 
Ammonite* Buddha, 11.
A m m o n i t e s  J ilic i  net  u s,  1 1.
A  m m o n i t e s  h a u m  u r i e n s i s ,  44.
A m m o n i t e s  .J u k e s i  ( =  Gaudrycoras .Jukcsi), 45.
A  m m o n i t e s  S a r y a ,  11.
A m m o n i t e s  S a r y a  var. s a e h a l i n e n s i s ,  11.
Anisoccras (?) sp., 14, 17, 35.
Anisoccras indicuni, 55.
Anthonya cultrifonnis, 21).
Antlionya elongata sp. now, 14, 17, 29.
Area (Barbatia) sp., 4, 5.
Area disparilis, 19.
Area japetica, 19.

Area” Hectori sp. now, 17, 19.
Astarte ( Eriphyla) Eorbesiana, 14, 29.
Astarti* (Eriphyla) lcnticularis, 14, lb, 17, 29. 
Astarte (Eriphyla) meridiana sp. now, 14, 17,28- 29. 
Auecllina aptiensis, 2, 5, 9.
Auecllina euglypha sp. now, 2, 4, 4, 5, 9.
Auecllina hughendensis, 9.
Auecllina parva, 9.

B.

Baculitcs sp. rf. vagina, 14, 14, 17, 36.
Baculites vagina, 14, 4b.
Baeuliles anceps (— B. vagina), 4b.
Barbatia Mackayi sp. now, 17, 19.
Barbatia marullensis, 5.
Barbatia microncma, 19.
Barbatia sp., 4, 5.
Belemnitella mucronata zone (County London

derry), 45.
Belem nitella Lindsaiji, 4b.
Belemnites australis, 4b.
Belemnites Canhami, 4b.
Belemnites Klcini, 4b.
Belemnites Lindsayi, 17, 36-37.
Belemnites oxys, 4b.
Belemnites seelusus, 12, 4b, 47.
Belemnites superstes, 2, 4, 5, 12, 4b, 47.
Belemnites australis ( = B .  Lindsayi), 4b.

<J.
Callista auea, 41.
Callista laciniata, 41.
Callista sculpturata, 14, lb, 41, 42.
Callista sp., lb, 17, 32.
Callista (Callistina) Thomsoni sp. now, lb, 17, 32. 
Callista (Callistina) Wilekensi sp. now, 14, 17, 

31, 42.
( 'allorhynchus Hectori, 14.
Camptonectes sp., 4, 5, 8.
Camptonectes Hectori sp. now, 14, lb, 17, 26. 
Cardium acuticostatum, 14, 34.

Cardium spp., 14, lb, 17, 33. 
Cimoliosaurus australis, 15, lb. 
Cimoliosaurus caudal is, 15, lb. 
Cimoliosaurus Haasti, 15, lb. 
Cimoliosaurus Holmcsi, 15, lb. 
Cimoliosaurus Hoodi. 15, lb. 
Cimoliosaurus latibrachialis, 15. 
Cimoliosaurus Mackayi, 15. 
Cimoliosaurus tenuis, 15.
CuculltTu antarctica, 14, 20.
Cucullflea sp., 14, 17, 20.
Cuculhca zealandiea sp. now, 17, 20. 
Cultellus cretaeeus sp. now, 17, 31. 
Cultellus paracusis, 41.
Cytherca (Callista), laciniata, 31.

D.

Dosinia brasiliensis, 42.
Dosinia cataleptica, 42.
Dosinia inelegans, 42.
Dosinia spp., lb, 17, 32. 
Dreissensia lanccolata, 14, 17, 24. 
Duvalia, 47.

Eriphyla Eorbesiana, 14, 29.
Eriphyla lenticularis, 14, lb, 17, 29. 
Eriphyla meridiana sp. now, 14, 17, 28-20.

G.

Ga udryeeras Kayei, 14, 45. 
Gaudryceras Jukesi, 14, 45. 
Gaudryceras Sacya, 2, 4, 5, 11-12. 
Gaudryceras sp. aff. Jukesi, 17, 35. 
(Iaudryceras varagurense, 45. 
Glycymeris. (See Pcctunculus.) 
Grammatodon, 19.

H.

Hamitcs Carolinus, 45.
Hamites interruptus, 45.
Hamitcs Wemickei, 45.
Hamites (Anisoccras) indicuni, 45. 
Hamites (? Anisoccras) sp., 14, 17, 35.

1.

Inoceramus aff. concentricus, 10.
Inoeeramus australis sp. nov., 14, 17, 27-28. 
Inoceramus concentricus, 2, 4, 5, 9-10.
Inoceramus concentricus var. porrcctus var. nov., 

2, 4, 5, 10.



Inoceramus cycloides, 28. 
Tnoceramus inconstans, 27. 
Inoceramus labiatus var. latus, 27. 
Inoceramus Lamarcki, 28. 
Inoceramus lingua, 27.
Inoceramus lobatus, 28.
Inoceramus inultiplicatus Stol., 28. 
Inoceramus pacificus, 17, 28. 
Inoceramus sp., 3, 17, 28.
1 nocera m us multi plica t us, 28. 
Ischyodus Thurmanni, 13.

K.

Kossmaticeras (Madrasitos) Bhavani, 14, 34. 
Kossmaticeras (Madrasitos) haumuricnsis, 14, 17, 

34.

L.

Lanina macrota, 15.
Lamna marginal is, 15.
Leiodon haumuriensis, 15, 10.
Lima marlburiensis sp. now, 3, 5, 8-9.
Lima (Limatula) antarctica, 27.
Lima (Limatula) Huttoni sp. nov., 17, 27. 
Lima (Limatula) perisimilis, 27.
Lucina americana, 29.
Lucina canterburiensis sp. nov., 15, 10, 17, 30. 
Lucina Oornueliana, 30.
Lucina cretacea, 30.
Lucina Downes i, 30.
Lucina plicato-costata, 30.
Lucina subnummismalis, 30.
Lytoceras Sacya, 11.
Lytoceras (Gaudryceras ) Sacya, 11.

M.

Mactra Moevusi, 30.
Mactra (?) sp., 10, 17, 30.
Madrasites Bhavani, 14, 34.
Madrasites haumuriensis, 14, 17, 34.
Malletia (Neilo) cymbula sp. nov., 10, 17, 18-19. 
Malletia (Neilo) pencana, 10, 18.
Modiola flagellifera, 14, 17, 24.
Modiola sp. cf. typica, 17, 23-24.
Modiola typica, 14, 23, 24.
Modiola Vishnu, 24.
“ Modiola ” kaikourensis sp. nov., 3, 5, 8. 
Mytilus (Modiolus) typicus, 23.

N.

Nautilus sp., 13, 17.
Neilo cymbula sp. nov., 10, 17, 18-19. 
Neilo pencana, 10, 18.
Nemodon (?) sp., 17, 19.
Notidianus dentatus, 13.
Nuculana amuriensis sp. nov., 17, 18. 
Nuculana leia, 18.
Nuculana lineata, 18.
Nuculana perdita, 18.
Nuculana sp., 17, 18.

0 .

Ostrea dichotoma, 24.
Ostrea semiarmata, 24.
Ostrea Sollieri, 24.
Ostrea sp. cj. dichotoma 10, 17, 24-25.

P.
Panopea awaterensis sp. nov., 3, 5, 10 11.
Panopea clausa, 14, 17, 33.
Panopea gurgitis var. plicata, 33.
Panopea malvernensis sp. nov., 10, 17, 33.
Panopea nagorzanyensis, 33.
Panopea simplex, 10, 33.
Pecten asper (zone), 29.
Pecten occulte-striatus, 20.
Pecten subaratus, 27.
Pecten tesselatus, 27.
Pecten (/Equipecten) amuriensis sp. nov., 17, 26 27. 
Pecten (Amusium) Zitteli, 15.
Pecten (Oamptonectes) Heetori sp. nov., 14, 10, 

17, 26.
Pecten (Oamptonectes) sp., 3, 5, 8 .
Pecten (Syncyclonema) membranaceus, 14, 15, 17, 

25-26.
Pecten (Syncyclonema) orbicularis, 5, 8.
Pecten (Syncyclonema) sp., 3, 5, 8 .

Pecten Xilssoni, 25.
Pecten spathulatus, 25.
Pectunculus selwynensis sp. nov., 10, 17, 20. 
Pectunculus sp., 17, 20.
Pectunculus Vcatchi, 20.
Periplomya truncata, 34.
Pinna sp., 10, 17, 28.
Plateearpus Oweni. 15.

s.
Seapanorhynchus (?) subulatus, 13.
Schloenbachia rostrata, 24.
Septifer lineatus, 8.
Spondylus sp., 3, 5, 8.

Spondylus striatus, 5, 8.
Spondylus subcostulatus, 8.
Synechodus sulcatus, 14.
Syncyclonema membranaceus, 14, 15, 17, 25-26  
Syncyclonema orbicularis, 5, 8.
Syncyclonema spa tula ta, 25.

T.
Tellina sequalis, 30.
Tellina Largillierti, 30.
Tellina sp. cj. Largillierti, 10, 17, 30.
Tellina sp., 17, 30.
Thracia Haasti sp. nov., 17, 34.
Thracia semiplanata, 34.
Thracia spp., 3, 5, 11, 10, 17, 34.
Thracia subtruncata, 34.
Trigonia crenifera, 10, 23.
Trigonin diversicostata, 4, 7.
Trigonia ecplecta, 14, 22.
Trigonia flexicostata, 7 (footnote).
Trigonia glyptica sp. nov., 3, 5, 6-7.
Trigonia Hanctiana, 14, 10, 17, 22-23.
Trigonia hyriiformis, 4, 7.
Trigonia kikuchiana, 4, 0.
Trigonia meridiana sp. nov., 3, 5, 6.
Trigonia parva, 10, 23.
Trigonia pennata, 4, 7.
Trigonia pseudocundata, 14, 10, 17, 21.
Trigonia rotundata, 4, 0.
Trigonia tuberculifcra, 14, 21.
Trigonia ventricosa, 21.
Trigonia v-scripta, 7.
Trigonia waiparensis sp. nov., 10, 17, 23.
Trigonia amuriensis, 21.
Trigonia glabra, 22.
Trigonia obtusa, 22.
Trigonia sulcata, 22.
Turrilitcs acutus, 11.
Turrilitcs circumtaeniatus, 2, 4, 5, 11.
Turrilites Gresslyi, 11.
Turrilites Wiesti, 11 (footnote).



GENERAL IN D EX.

(Includes all New Zealand localities, and the more important foreign localities mentioned in the text.)

A.
Aachen, Senonian of, 14, 2f>, 29, 30.
Africa—

East, Cretaceous of, 4, 11, 12, 14.
North, Cretaceous of, 18, 24, 30, 32, 3f>.
South, Cretaceous of, 4, 11, 12, 14, 20, 29.
See also Algeria, Conducia, Egypt, Pondoland, 

Tunis, Zululand.
Algeria, Cretaceous of, 24.
Aniuri Bluff, 1, 13, 14, 15, 10, 17, 18 et seq.

Rocks and fossils of, 13 15, 17 et seq.
Aniuri Croup, 13-14, 10, 17, 18 et seq.

Rocks and fossils of, 13 et seq.
Upper part of, 14.

Aniuri limestone, 2, 3, 4, 9, 13, 15, 10.
Age of, 15.
Fossils of, 15.
Thickness of, 2.
Volcanic rocks below, 3, 4.

Andrews, Dr. C. W ., 15.
Aporrhais beds (Aniuri Bluff), 13, 18, 21, 23, 29, 33. 
Ariyalur Group (Southern India), 14, 10, 19, 23, 

25, 29, 31, 34, 30.
Australia, Cretaceous of, 4, 9, 14, 30.

See also New South Wales, Queensland. 
Austria, Cretaceous of. See Galicia, Gosau. 
Awatere Valley, 1, 2. 3-4, 5.

Rocks and fossils of, 2, 3, 5, 0, 8 et seq.
See alio Gladstone Run : Middlehurst Run.

B.
Belemnite beds (Aniuri Bluff), 13, 29, 33.

See also Calcareous conglomerate.
Black grit (Aniuri Bluff), fauna of, 13, 14, 17, 20, 27. 
Bluff River, rocks and fossils of, 2, 3, 5, 7, 8, 11, 12. 
Boby’s Creek, Middle Waipara, 19, 23, 25.
Brazil, Oetaceous of, 31, 32.
British Columbia, Cretaceous of, &c., 4, 7, 10, 12, 

14, 20, 24, 31, 34, 35, 30.
See also Hornby Island, Queen Charlotte 

Islands, Vancouver Island.

c.
Calcareous conglomerate (Amuri Bluff), 13-14. 

Fauna of, 13, 14, 17 et seq.
Subdivisions of, 13.

California, Cretaceous of, 4, 5, 12, 14, 20, 29, 30, 30. 
Campanian fauna, &c., 7, 24.
Campbell, Cape, 1.
Canterbury, Cretaceous rocks and fossils of, &e., 1, 

13, 15-10, 17, 19, 21, 23, 25, 20, 30, 32, 33, 34. 
See also Malvern Hills, Waipara, Weka Pass, &c. 

Cenomanian fauna, &c., 4, 5, 0, 7, 8, 11, 25. 
Cenomanian overlap, 4.
Cephalopoda, 5, 11-12, 13, 17, 34-37.
Cherwell Downs, 5, 8.
Chico Group (California), 12, 14, 20, 29.
Chile, Senonian of, 14, 10, 18, 23, 30, 31, 33, 35, 30. 
Clarence Gorge, succession of beds at, 3.
Clarence Valley, 1, 2-3.

Rocks and fossils of, 2, 3, 5 et seq.
Cockburn Island (Graham Land), Senonian of, 14,25. 
Colorado Formation, 19.
Concretionary greensands (Amuri Bluff), 15, 17, 20, 

30.
Age of, 15.
Beds above, 15.

Conducia (Mozambique), Lower Utatiir fauna of, 4.

Conglomerate, Cretaceous—
In Awatere Valley, 4, 12.
In Clarence Valley, 2, 3.
Calcareous, at Amuri Bluff, 13-14.
See also Calcareous conglomerate.

Coniacian fauna, &c., 24.
('over Creek mudstones, 2, 5, 10, 11, 12.
Covorham, l, 2, 10, 11, 12.
('overham Series, 2, 4.
Cutch, Oomia beds of, 0, 7.

n.
Danian beds or fauna, 18.
Deans' coal-mine (Malvern Hills), 10, 20.

E.
Egypt, Cretaceous of, 18, 24.
England, Cretaceous of, 2, 4, 7, 8, 9, 10, 11, IS, 24, 

29.
Eocene beds or fauna, 15.
Europe (Continent), Cretaceous of, &c., 9, 10, 14,

23, 24, 25, 20, 29, 30, 33.

F.
Faxo (Denmark), Senonian of, 30.
Fish of calcareous conglomerate, 13.
Fish of concretionary greensand, 15.
Flint beds (replaced limestone), 2.
France, Cretaceous of, 9, 11.
Fruska Gora (Hungary), Senonian of, 24.

G.
Galicia, Senonian of, 33.
Gasteropoda sent to Prof. Wilckens, 13 (footnote). 
Gault fauna, &c., 2, 4, 5, 0, 9, 10.
Germany, Cretaceous of, 9, 25, 28, 29, 30.
Gladstone Run (Awatere Valley), 3, 4, 5, 0, 8 et seq. 
Gosau (Austria), Cretaceous of, 14, 23, 24, 25, 2(1 
Graham Land —

Probable Lower Utatiir fauna of, 4, 11. 
Senonian fauna of, 7, 14, 25, 34, 35.
See also Cockburn Island, Seymour Island, 

Snow Hill Island.
Greenhills district, 8.
Greensand Group (Amuri Bluff), 13, 15.
Greensand, Concretionary, 15,, 17, 20, 30. 
Greensand, Upper (of Europe), 2, 4, 5, 7, 8, 10, 18,

24.
H.

Hector, J., 13, 36, &c.
Hornby Island (east coast, Vancouver Island), 31.

I.
India, Cretaceous of, 2, 4, 5, 6, 7, 8, 9, 10, 13, 14, 

16, 19, 21, 23, 24, 25, 29, 31, 35, 36.
Indo-Pacific Cretaceous faunas, 4, 12.

See also names of countries, &c.

J.
Japan, Senonian fauna of, 14.
Japan, Utatiir fauna of, 4, 5, 6, 12.

K.
Kaikoura Mountains, 1.
Kaikoura Peninsula, 1.
Kitchin, F. L., 4, 6.



L.
Lamellibranchiata, 5-11, 13, 18-24.
Londonderry County, Belemnitella mucronata, zone, 

35.
M.

Macllwraith’s coal-mine (Malvern Hills), 30, 32. 
McKay, Alex., 1, 2, 4, 13, 15.
McKay’s Creek, Middle Waipara, 19.
Madagascar, Cretaceous of, 4, 5, 11, 12, 14. 
Maestrichtian beds or fauna, 18, 24.
Malvern Hills, 1, 16.

Fauna of, 16, 17, 20, 21, 23, 25, 26, 28, 29, .30, 
32, 33.

Ostrea beds of, 16, 17, 21, 23, 25, 26, 30, 32, 33. 
Selwyn Rapids beds of, 16, 17, 20, 26, 28, 29, 

30, 32, 33.
Mari Hills (India), Maestrichtian of, 24. 
Marlborough, East, Cretaceous of, 1-12. 
Marlborough, South, Cretaceous of, 13 et seq. 
Martinez Group (California), 30.
Mexico, Senonian of, 24.
Middlehurst Run (Awatere Valley), 3, 5, 6, 8 et seq. 
Miocene bods or fauna, 15.
Mouat’s Lookout, 4, 9.

N.
New Jersey, Raritan Formation of, 34.
New South Wales, Cretaceous of, 9, 36.
Nidd River, 2.
Nidd sandstones and mudstones, 2.
Niobrara chalk (U.S.), Senonian age of, 15.

O.
Oamaru Formation, 15.
Oaro Creek (near Amuri Bluff), 28.
Oomia beds of Cutch, 6, 7.
Ostrea bed —

Malvern Hills, 16, 17, 21, 23, 25, 26, 30, 32, 33. 
Waipara and Weka Pass, 15, 16, 17, 19, 23, 25, 

26.
Ouse River (Clarence Valley), 2.

P.
Pacific region, Cretaceous faunas of, 4, 13.

See also names of countries bordering Pacific. 
Patagonia, Southern, Cretaceous of, 14, 20, 22.
Peru, Cretaceous of, 4, 10, 23.
Persia, Cretaceous of, 24.
Plants, fossil, 2, 4.
Pondichery, Cretaceous of, 4, 5, 11, 12, 19, 24, 35. 
Pondoland, Cretaceous of, 26, 29, 35.
Portugal, Turonian of, 32.

Q.
Queen Charlotte Islands, Cretaceous of, 4, 5, 10, 12, 

24, 34.
See also Vancouver Island.

Queensland, Cretaceous of, 4, 9, 36.
Quiriquina beds (Chile), 14, 16, 18, 23, 30, 31, 33, 

35, 36.
R.

Raritan Formation, New Jersey, 34.
Rolling Downs beds (Queensland), 4, 9.
Riigen, Cretaceous of, 14, 25.

s.
Saghalien (North Japan), Cretaceous of, 5, 12. 
Sandstone, volcanic, of Awatere Valley, 3, 5, 6, 8, 

9, 10, 11, 12.
Santonian beds or fauna (Algeria), 24.
Saurian beds—

Amuri Bluff, 15, 17.
Malvern Hills, 16, 19, 23, 30, 34.
Waipara and Weka Pass, 16, 17, 19.

4— Cret.

Sawpit Gully mudstones, 2, 5, 9, 10, 12.
Saxony, Cretaceous of, 25.
Selwyn Rapids beds, fauna of, 16, 17, 20, 26, 28, 

29, 30, 32, 33.
Selwyn River Ostrea bed, 16, 17, 21, 23, 25, 33. 
Senonian beds or fauna, 1, 4, 7, 13-37.
Senonian transgression, 16.
Seymour Island (Graham Land), Senonian of, &c., 

14, 34, 35.
Seymour River (Marlborough), 2, 3, 5, 6, 7, 8, 12. 

Conglomerate of, 3, 6, 7, 8.
Fauna of, 5, 6, 7, 8, 12.
Section at, 3.

Snow Hill Island (Graham Land), Senonian of, &c., 
7, 14, 35.

Sucia Islands (N.W. United States), Cretaceous of, 
31, 34.

Swale River (Marlborough), 2, 9.
Sweden, Senonian of, 14, 25, 27, 29, 30.

T.

Thomson, J. Allan, 2, 4, 11, 12.
Trichinopoli (India), Cretaceous of, &c., 4, 12, 14, 

21, 23, 29, 34, 35.
Trichinopoli Group, 14, 21, 23, 29, 34.
Trichinopoli Group, Upper, 35.
Trichinopoli, Utatiir fauna of, 4, 12.
Tunis, Cretaceous of, 18, 30, 32, 35.
Turonian beds or fauna, 25, 29, 32.

u.
Unconformity at base of Amuri limestone, sup

posed, 2.
Unconformity lelow Cretaceous beds, 1, 13. 
Unzamba beds, South Aftrica, 14.
Utati'.r Group or beds—

Lower, 2, 4, 10, 11, 12.
Lower, fauna of, 1, 2-12.
Middle, 4.

v.
Valudayur beds (Pondichery), 14, 24, 35.
Vancouver Island region, Cretaceous of, 14, 20, 34, 

35, 36.
See also Queen Charlotte Islands, Hornby 

Island, Sucia Islands.
Volcanic rocks, 3, 4, 16.

See also Sandstone, volcanic.
Vraconnian beds (Peru), 10.

w.
Waipara district (Canterbury), 13, 15-16.

Fauna of, 15, 16, 17, 19, 23, 25, 26, 30, 34. 
Ostrea bed of, 15, 16, 17, 19, 23, 25, 26.
Saurian beds of, 15, 19, 23, 30, 34.

Weka Pass district (Canterbury), 13, 15-16.
Fauna of, 15, 16, 17, 25, 26.
Ostrea bed of, 15, 16, 17, 25, 26.
Saurian beds of, 15.

Wharf Gorge sandstones, 2.
Wharf mudstones, 2, 5, 9, 12.
Wharf River, 2.
Wilckens, 0 ., 4, 7, &c.

Gasteropoda sent to, 13 (footnote).
Winterton River (Awatere Valley), 4, 19.
Wood, fossil, 2.
Woodward, Dr. Smith, 15.

z.
Zululand, Senonian of, 29.
Zululand, Utatiir fauna of, &c., 4, 11, 12.



Fig. 1. A rea  (B a r b a tia )  sp. Dark volcanic sandstone, Gladstone and Middlehurst 
Runs, b , dorsal view of a ; c, ornamentation near middle of left valve, x 4. 
(Page 5.)

Figs. 2-7. T rigon ia  m eridiana  sp. nov. 2-6, Gladstone and Middlehurst Runs ; 7, con
glomerate, Sevmour River ; 36, dorsal view of 3a ; 6, part near the umbo, x 2. 
(Page 6.)

Fig. 8. T rigon ia  g lyp tica  sp. nov. 6, dorsal view of a. Conglomerate, Seymour River, 
(Page 6.)
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Figs. 1, 2. T rigon ia  g lyp tica  sp. nov. Conglomerate, Seymour River, lb, dorsal view of la. 
(Page 6.)

Figs. 3 -5 . “  M o d io la  ” ka ikoa ren sis  sp. nov. 3, 4, sandstone, Bluff River; 5, sandstone 
above lake, near Cherwell Downs: 36, 56, antero-ventral views of 3a, 5a. 
(Page 8.)

Fig. 6. S p o n d yh is  sp. Dark volcanic sandstone, Gladstone and Middlehurst Runs. 
(Page 8.)
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Figs. 1, 2. P ecten  ( C a m p to n o d e s) sp. Dark volcanic sandstone, Gladstone and Middle- 
hurst Runs. 16, portion near ventral margin of la, x 6. (Page 8.)

Fig. 3. L im a  m arlburien sis sp. nov. Dark volcanic sandstone, Gladstone and Middle- 
hurst Runs. (Page8.)

Figs. 4 -8. A u cellin a  ettghjpha sp. nov. 4-7, Sawpit Gully mudstones, Swale River;
8, Wharf mudstones, Wharf R iver; 46, c, posterior and dorsal views 
of 4a ; 5, ornamentation of left valve, x 9 ;  6, left valve, x 1 £ ; 7, right 
valve, x \\ : 8. dorsal part of right valve, x 2. (Page 9.)

Figs. 9,10. In ocera m u s concentricus Park. Cover Creek mudstones, Cover Creek. 106, anterior 
view of 10a. (Page 9 .)
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Figs. 1, 2. In ocera m u s concentricas var. porrectus var. nov. Sawpit Gully mudstones, Saw- 
pit Gully. 1, from 150 ft. below flint-beds ; 2, from 30 ft. below flint-beds ; 
15, anterior view of la. (Page 10.)

Fig. 3. I .  concentricus var. porrectus ? Dark volcanic sandstone, Gladstone and Middle- 
hurst Runs. (Page 10.)

Fig. 4. Pa-nopea aw aterensis sp. nov. Dark volcanic sandstone, Gladstone and Middle- 
hurst Runs; 45, dorsal view of 4a. (Page 10.)
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Fig. 1. T hracia  sp. Light sandstone, Bluff River. (Page 11.)

Figs. 2, 3. T u rrilites circum treniatus Kossmat. Cover Creek mudstones, a quarter of a mile 
above Coverkam station. 26, base of 2a. (Page 11.)

Fig. 4. G audryceras S a cya  (Forb.). Sawpit Gully mudstones, Sawpit Gully. 46, the 
central part of 4a, x 2. (Page 11.)

Figs. 5-7. B elem n ites superstes Hector. Wharf mudstones, left bank of Wharf, half a 
mile below pack-track. 5 a, 6, ventral and lateral views; 5c, alveolar 
end (margin incomplete); 6 a, 6, c, ventral, dorsal, and lateral views;
7a, 6, ventral and lateral views. (Page 12.)





Fig. 1. X u c l a i t a  a m u rien sis  sp. nov. Calcareous conglomerate (A p orrh a is  beds), Amuri 
Bluff; x 1£. (Page 18.)

Fig. 2. N n a d a n a  sp. Calcareous conglomerate, Amuri Bluff. (Page LS.)

Fig. 3. M alletia  (N e i lo )  cym balo, sp. nov. Saurian beds, Middle Waipara. 36, dorsal 
view of 3a. (Page 18.)

Fig. 4. B arbatia  M a c k a y i  sp. nov. Calcareous conglomerate, Amuri Bluff. 46, dorsal 
view of 4a. (Page 19.)

Fig. 5. N e m o d o n ?  sp. Ostren bed, McKay’s Creek, Middle Waipara. Umbonal part 
missing. 56, hinge and interior of 5a. (Page 19.)

Fig. 6. “ A r ea  ’ ’ H ectori sp. nov. Ostrea  bed, Boby’s Creek, Waipara. 66, dorsal view 
of 6a. (Page 19.)

Fig. 7. Cucullcea zealandica sp. nov. Calcareous conglomerate, Amuri Bluff; 76, dorsal 
view of la . (Page 20.)





Fig. 1. Cucullcea Zealand'tea sp. nov. Calcareous conglomerate, Amuri Bluff. Internal 
cast of right valve. (Page 20.)

Figs. 2, 3. Cucullcea sp. Calcareous conglomerate, Amuri Bluff. 26, dorsal view of 2a ; 
2c, ornamentation of 2a, x 3. (Page 20.)

Figs. 4-7. P ectu n cu lu s selw yn en sis  sp. nov. Selwyn Rapids beds, Selwyn River Rapids.
46, dorsal view of 4a ; 4c, ornamentation of 4a, x 5 ;  6, interior of part of a 
left valve. (Page 20.)

Fig. 8. P ectu n cu lu s  sp. Calcareous conglomerate, Amuri Bluff. Internal cast,
(Page 20.)

Fig. 9. T rigon ia  pseudocundata  Hector. Calcareous conglomerate, Amuri Bluff.
(Page 21.)
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Figs. 1-5. T rigonia  pse>tdocundata Hector. Calcareous conglomerate, Amuri Bluff.
2 6, c, dorsal and anterior views of 2a  ; 3b, anterior view of 3a ; 5, anterior 
view of part of two united valves. (Page 21.)

Fig. 6. T rigon ia  H anetiana  d’Orb. Calcareous conglomerate, Amuri Bluff. (Page 22.)
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Figs. 1-6. T rigon ia  H an ctian a  d’Orb. J-5, calcareous conglomerate, Amuri Bluff;
1, 2, drawn from wax moulds of external casts; 6, Ostrea  bed, Middle 
Waipara. (Page 22.)

Fig. 7. M od iola  sp. cj. t y p im  Forb. Calcareous conglomerate, Amuri Bluff. (Page 23.)





PLATE X .

(The figures are of natural size, unless the amount of enlargement is stated.)

Figs. 1-3. T rigon ia  w aiparcnsis sp. nov. Saurian beds. Middle Waipara. (Page 23.)

Fig. 4. M o d io la  sp. cj. typ ica  Forb. Calcareous conglomerate, Amuri Bluff. 46, dorsal 
view of 4«. (Page 23.)

Fig. 5. M o d io la  flagellijera  Forb. Calcareous conglomerate, Amuri Bluff. (Page 24.)

Fig. 6. D reissen sia  lanceolata (Sow.). Calcareous conglomerate, Amuri Bluff. 6a, antero- 
ventral view of 66. (Page 24.)

Fig. 7. Ostrea sp. cf. dichototna Bayle. Ostrea  bed, Weka Creek. 76, posterior view of 7a• 
(Page 21.)
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PLATE X I.

(The figures are of natural size, unless the amount of enlargement is stated.)

Fig. 1. Ostrea sp. cj. dichotom a  Bavle. Ostrea  bed, Weka Creek. (Page 24.)

Fig. 2. Ostrea sp. Calcareous conglomerate, Amuri Bluff. (Page 26.)

Figs. 3-5. P ecten  (S y n c y c lo n e m a ) m em branaceus Nilss. Amuri Group (black grit), Amuri 
Bluff. 3L  ornamentation of 3a, x 5. (Page 25.)

Figs. 6-9. P ecten  (C a m p to n ectes) H ectori sp. nov. 6, 7, Ostrea  bed, Selwyn River. 8, 9, Cal
careous conglomerate, Amuri Bluff; internal casts. 76, ornamentation 
of 7a, x 6. (Page 26 )
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(The figures are of natural size, unless the amount of enlargement is stated.)

Fig. 1. P ecten  (C a m p to n ectes) H ectori sp. nov. Calcareous conglomerate, Amuri Bluff.
Internal cast. (Page 26.)

Figs. 2-9. P ecten  (M q n ip c c te n )  a m u rien sis  sp. nov. Calcareous conglomerate, Amuri 
Bluff. 36, posterior ear of 3a, x 4 ; 4 -7 , x ; 8, ornamentation of left 
valve, x 8. (Page 26.)

Figs. 10, 11. Probably a form of P . ( M q u ip e d e n )  a m u rien sis  with more numerous ribs than 
usual. Calcareous conglomerate, Amuri Bluff. 10, x l £ ; 11, ornamenta
tion of left valve, x 8. (Page 26 )

Figs. 12-16. L im a  (L im a tu la )  H u tto n i sp. nov. Calcareous conglomerate, Amuri Bluff.
12a, x l£ : 126, ornamentation of 12a, x 8 ; 13, x 1 \ \  14, anterior view 
of left valve, x 1£ ; 15, internal cast, x \\  ; 16, ornamentation, x 8. 
(Page 27.)

Figs. 17-19. In ocera m u s australis sp. nov. Calcareous conglomerate, Amuri Bluff. 176, an« 
terior view of 17a. (Page 27.)
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PLATE X III.

(The figures are of natural size, unless the amount of enlargement is stated.)

Figs. 1-3. In ocera m u s australis sp. nov. Calcareous conglomerate, Arnuri Blufi. 2a, dorsal 
part of the right valve shown in 26 ; 2c, anterior view of 26. (Page 27.)
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PLATE XIV .

(The figures are of natural size, unless the amount of enlargement is stated.)

Figs. 1, 2. In ocera m u s pacificus sp. nov. Calcareous conglomerate, Amuri Bluff. (Page 28.)

Figs. 3, 4. In ocera m u s  sp. Calcareous conglomerate, Amuri Bluff. 36, anterior view of 3a. 
(Page 28.)





PLATE X V .

(The figures are of natural size, unless the amount of enlargement is stated.)

Fig. 1. P in n a  up. Calcareous conglomerate, Amuri Bluff. (Page 28.)

Figs. 2-7. A sta rte ( E ri p h y la ) m eridiana  sp. nov. Calcareous conglomerate, Amuri Bluff, 
2b, posterior view of 2a ; 46, ornamentation of 4a, x 3 ; 66, dorsal view 
of 6a. (Page 28.)

Fig. 8. C allista  (C a llistin a ) W ilck en si sp. nov. Calcareous conglomerate, Amuri Bluff. 
Hinge of left valve. (Page 31.)

Figs. 9, 10. A sta rte (E r ip h y la )  lenticularis (Goldf.). Selwyn Rapids beds, Selwyn Rapids. 
96, cast of right valve of 9a. (Page 29.)

Figs. 11-13. A n th o n ya  elonyata  sp. nov. Calcareous conglomerate, Amuri Bluff. (Page 29.)
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PLATE X V I.

(The figures are of natural size, unless the amount of enlargement is stated.)

Figs. 1-3. A n th o n ya  eloagata  sp. nov. Calcareous conglomerate, Amuri Bluff. 1, in
ternal cast of right valve ; 2, 3, hinge and interior of parts of right valves. 
(Page 29.)

Figs. 4, 5. L 'icin a  canterb'iriensis sp. nov. Selwyn Rapids beds, Selwyn River (4), and
Selwyn Rapids (5). 56, dorsal view of 5a  : 5c, ornamentation of 5a, x 4.
(Page  30.)

Fig. 6. T ellIua  sp. cj. Largillierti (d’Orb.). Selwyn Rapids beds. Selwyn River. 
(Page 30.)

Fig. 7. T ellin a  sp. Selwyn Rapids beds, Selwyn River. (Page 30.)

Fig. 8. M a ctra  ? sp. Saurian beds. Middle Waipara. 86, dorsal view of 8a. (Page 30.)

Fig. 9. Cultellus cretaceus sp. nov. Calcareous conglomerate, Amuri Bluff. (Page 31.)

Figs. 10,11. Callista (C a llis lin a ) W ilck en si sp. nov. Calcareous conglomerate, Amuri 
Bluff. 106. dorsal view of 10a. (Page 31.)





Figs. 1-3. C allista  (C a llis tin a ) W ilck en si sp. nov. Calcareous conglomerate, Amuri Bluff.
16, dorsal view of 1 a ;  2b, anterior view of 2 a ; 2c, ornamentation near the 
middle of 2a, x 3 ;  2d, ornamentation near the ventral margin of 2a, x 3 ;  
3, internal cast of right valve. (Page 31.)

Figs. 4 -6 . Callista (C a llis tin a ) T h o m son i sp. nov. Selwyn Rapids beds, Selwyn Rapids. 
56, dorsal view of 5a. (Page 32.)

Fig. 7. Callista  sp. Selwyn Rapids beds, Selwyn Rapids. (Page 32.)
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PLATE X V III.

(The figures are of natural size, unless the amount of enlargement is stated.)

Fig. 1. D osin ia  sp. Selwyn Rapids beds, Selwyn River. (Page 32.)

Fig. 2. D o sin ia  sp. Same locality and horizon. (Page 32.)

Fig. 3. Cardinal sp. Calcareous conglomerate, Amuri Bluff. Internal cast. 36, pos
terior view of 3a. (Page 33.)

Figs. 4, 5. Cardin m  sp. Selwyn Rapids beds, Selwyn Rapids. 4, x l J ; 5, imperfectly pre
served ornamentation, x6 . (Page 33.)

Figs. 6, 7. P a n op ea  clansa  Wilck. Calcareous conglomerate, Amuri Bluff. 66, c, dorsal and 
anterior views of 6a. (Page 33.)

Figs. 8, 9. P a n op ea  m alverncnsis sp. nov. Selwyn Rapids beds, Selwyn Rapids. 86, dorsal 
view of 8a. (Page 33.)





Figs. 1, 2. P a no pea m alvernensis sp. nov. Selwyn Rapids beds, Selwyn Rapids. 16, dorsal 
view of la, the left valve displaced ; 2, internal cast of right valve. (Page 33.)

Fig. 3. Thracia  H a a sti sp. nov. Calcareous conglomerate, Amuri Bluff. 3a, right valve 
with part of the shell preserved ; 36, cast of left valve of the same specimen ; 
3c, dorsal view of 3a, 6. (Page 34.)

Fig. 4. Thracia  sp. Saurian beds, Middle Waipara. 46, dorsal view of 4a. (Page 34.)

Fig. 5. K ossm a ticera s (M a d r a s ite s )  h a u m u rien sis  (Hector). Calcareous conglomerate, 
Amuri Bluff. 5c, part of suture of 5a, x 4 . (Page 34.)
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Fig. 1. K ossm aticeras ( M a d ra sites) h a u m u rien sis  (Hector). Calcareous conglomerate, 
Amuri Bluff. (Page 31.)

Fig. 2. G a xd n /cera s  sp. (aff. J a k esi Whiteaves). Calcareous conglomerate, Amuri Bluff, 
(Page 35.)

Figs. 3, 4. H a m ites  (A n i s o c e r a s ? )  sp. Calcareous conglomerate, Amuri Bluff. 36, external 
margin of 3a : 3c, section of 3 a ; 4, internal margin of straight part.
(Page 35.)

Fig. 5. B aculites sp. cf. vagina Forb. Calcareous conglomerate, Amuri Bluff. 56, su
ture, x 2 ; 5c, cl, sections of the ends of 5a. (Page 36.)

Figs. 6-11. B elem n ites L in d sa g i Hector. Calcareous conglomerate, Amuri Bluff. 6a, 6, dorsal 
and lateral surfac.es ; 7 a, 6, ventral and lateral; 8 o-c, ventral, lateral, and 
dorsal; !). alveolar end; 10 a, 6, ventral and lateral; 11, phragmocone. 
(Pago 36.)





ERRATA.
(Previous Bulletins.)

PALEONTOLOGICAL BULLETIN No. 2.

Page 37, line 1: F o r  “ Plate V, fig. 4a, 6,” read “ Plate III, figs. 5a, 56.”
Plate II, middle figure from bottom: F o r  “ 8 ” read “ 12 ” ( T u r r is  a ltu s).

PALEONTOLOGICAL BULLETIN No. 3.

Page 64, line 16 from bottom: R ead  “ Fig. 14. M a n g ilia  (C la th u rella ) ru d is .”  
Page 64, line 18 from bottom: R ead  “ Fig. 13. M a n g ilia  (C la th u rella ) cincta .”


