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PREFACLE

s a member of the Danish Government Expedition to Liast Green-
land in 1926—27 under the leadership ol Dr. Lauvce Kocu T had
ample opportunity of studying the sedimentary deposits within the
Scoresby Sound area, especially the Jurassic beds in Jameson Land and
Liverpool Land. The present paper deals with the Lias, which 1 subjected
to a particular investigation.

It is my pleasant duty to thank the leader of the expedition, Dr.
Lavce Koci, for pleasant company and much unselfish assistance during
the expedition and for handing over to me for description a number of
Liassic fossils from Liverpool Land. I am also indebted Lo Dr. Tonm
Harris, Cambridge, my fellow-member on the expedition, who has
placed valuable Liassic material collected in Jameson Land at my dis-
posal. Iinally, my acknowledgements are due to my Greenlandish
assistants, who with great zcal assisted me in my work, notably MixaeL
Kux~xak, ELr Narartok, and JouaNx ABELSEN.

In order to determine the Greenland Liassic fossils 1 have been
enabled to make comparisons with European material in various foreign
museums, and have thus become indebted to a number of geologists
and palxontologists, who, within their special fields, have assisted me
in my work, viz Professor Dr. [1axs I'REsorp, Greifswald, Professor Dr.
E. HExxig, Professor Dr. I'reiherr vox HUuENE and Dr. Rav, Tiibingen,
Dr. BErkHEMER, Stuttgart, Dr. ScuirrrLe, Ulm, Professor Dr. Broicr,
Miinchen, Professor Dr. (. Duvsois, Strassbourg, Professor Dr. K. A.
GroxwaLrL, Lund, Professor Dr. Scinxpeworr, Berlin, Dr. Laxc, Dr.
L. F.Spatu, Miss HELEx M. Muir-Woon, and Dr. Cox, the British
Museum of Natural History, london. Last, but not least, I wish to
express my thanks to Professor O. B. Bocciu® and Professor J. P. J.
Ravn, of Copenhagen, who have at all times endeavoured to further
my work and to lend me every possible assistance.

Finally T wish to tender my respectful thanks to the Rask-Orsted
Foundation and the Royal Technical College in Copenhagen, whose
grants enabled me to visit the above-mentioned museums.

Copenhagen, June 21sl, 1933.
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INTRODUCTION

The presence of Liassic deposits in Greenland was ascertained to
some extent by N. Hartz (8), who in 1896 described a collection of plant
fossils from Cape Stewart in East Greenland. Hartz referred these fossils
to the Rhatic or the Rharto-Lias, and was thus unable to separate with
certainty special Liassic beds. Later Tom Hawrris (1931 (7)) ascertained
that the uppermost part of the plant-bearing series in this locality and
other localities in Jameson Land really belonged to the lowermost part
of the Lias. Marine Charmouthian fossils were discovered in 1926 by
EmiLE Havc (9), also in material from Cape Stewart, while the occur-
rence of Upper Lias was recorded by the present author in 1929 (21)
from various points in Jameson Land, where in 1926—27 he also ascer-
tained an extensive distribution of the Charmouthian beds?).

Thus it is only within a fairly limited area on the east coast of
Greenland that the presence of Liassic beds has so far been ascertained
with certainty. They are known from the eastern part of Jameson Land
and from a small area in the south of Liverpool Land, both of which
areas are situated north of Scoresby Sound (fig. 1). As will appear from
the succeeding historical account, the Liassic beds have been known
much farther back in time than appears from the above data. When
their right age has not previously been recognised, this is due to a mis-
apprehension of the fossil contents of the beds.

1) In Lhis connection il deserves mentlion thal Say IavanToy (10) in 1859
by dredging on the sea-bollom off Godhavn in West Greenland secured a fossil that
was determined as Cardinia eralis (StuTcununy), a species belonging to the angu-
latus zone of the Lower Lias, Il the determination is correcl, Lhis find must be said
lo be of great interest, Jurassic beds nol otherwise being known from West Green-
land. The [lossil is assumed to have been carried (o West Greenland by the pack-ice,
bul as the nearest place from which the Liassic beds are known is the Scoresby
Sound area, Lhis view seems nol very probable. .\ closer invesligalion of the sca-
botltom off Godhavn is therefore very desirable.



HISTORICAL REVIEW

The Liassic beds in Scoresby Sound were discovered in 1822 by
WiLLiaym Scoressy jun. in Neill’s ClifTs at Cape Stewart, the south point
of Jameson Land. Next year Scoressy published a report (22) including
a description by JamEesox (11) of Lhe geological objects found. Scoresnsy’s
report as to this locality runs as follows: “Neill’s Cliffs were found to
be about 300 feet in height, full two-thirds of which were concealed by
the debris of the higher strata: on this [ ascended to the rock in situ;
and found it to consist of a thick bed ol bituminous slate, — coarse
conglomerate, with a base of sandstone, — sandstone f{lag, or slaty sand-
stone, — calcareous sandstone, — fine granular limestone, full ol organic
remains, — and a coarse grained limestone, of a grey colour, containing
numerous large specimens of pectinites and other bivalve shells. Thcse
were Lhe ‘principal rocks; but scattered specimens were also found of
clay ironstone, slate-clay, common slate-coal, jet, splintery limestone,
arenaceous limestone, &c. Most of these rocks were of a [riable texlure,
and the general colour was light-brown. This tint gives the peculiar
appearance to the cliffs of Jameson’s Land which [irst excited my
attention.”

This coal-bearing series was referred to the Carboniferous, bul we
arc now aware that the lower, coal-bearing part of the series belongs
Lo the Rhatic and the lowermost part of the Lias, while the bed with
pectinites (Entolium frontale Dum., lig. 2) are of Charmouthian age.

The Danish Expedition to East Greenland in 1891—92 re-investi-
gated ScoresBY’s classical locality at Cape Stewart, but also extended
their investigations to the more northerly parts of Neill's Cliffs along
Lhe west coast of Hurry Inlet. The investigations were carried out by
N. Hartz and Epv. Bay, and a complete account of the geological
results was given by Bay (1) in 1896 (translated): “The west coast of
Hurry Inlet is formed by abruptly sloping, high cliffs, built up of alter-
nating beds of limestone, sandstone, shales, and basalt — the so-called
Neill’s Cliffs, beginning to the south with Cape Stewart and rising evenly
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Lowards the north. On the whole there is no ¢hange of any importance
in the beds along (his long stretch, and the description of the beds at
Cape Stewart may therefore lo some extent apply Lo the whole area.

The lowermosl parl of Cape Sltewart consists of a [oreland essentially

Fig. 2. Secorcby’s coarse-grained pecliniles limestone. The bedding plane covered

wilh shells mainly belonging to Entolivm frontale (Dun.). Rave Kloft al Cape
Stewarl. 20.-9.-26.

made up ol the disintegration products of the deposits occurring back

of it, all of which are very casily disintegrated. [From this foreland a

narrow ravine leads up to the plateau on top of the clilf, where the

rarious slrata can be easily investigated.



I() ALrrED RosENKRANTZ. I

In most places the lowermost lixed strala that crop out are made
up ol grey, somewhatl arenaceous clay shales, containing the Rhwtic
plant fossils mentioned by Hartz in the succeeding treatise. However,
below this bed, quite close to the shore and below the northernmost
part of the blufl, Hartz found a green sandstone, which is doubtless
fixed, even if it was not found in Neill’'s ChilT north of Cape Stewart.
This bed of plant-bearing shales is probably very thick, since in a place
ncarby it c¢rops out almost right down at the shore, and in Lhe above-
mentioned ravine it attains a height of some 160’—180’?) above the
sea. This bed contains numerous [ossils.

Above this shale there follows a stretch of scree, which is again
followed by a somewhat varying bed, most appropriately termed a very
impure reddish limestone, holding animal fossils. In places it is free from
foreign admixtures of any importance, but is still very rich in sand,
and il so, it hardly ever contains any fossils. In other places it is full
ol pebbles, sometimes rounded, sometimes [airly sharp-edged, so that
the rock assumes the appearance ol a conglomerate or a breecia; in other
places again it rather resembles a shell breccia on account ol the large
number of animal fossils of Jurassic age. All these varieties of the same
rock occur side by side and pass evenly into each other. In addition to
animal [ossils, remains of trunks and branches may occasionally be met
with. — This bed is 7" thick and occurs al an altitude of 186’ above
the sca.

Above follows a very arcnacecous grey shale in which 1 failed to
lind any fossils. The same shale prohably continues uninterrupted to a
height of 2707, but in a couple of places it is covered with down-fallen
weathering products, which also conceal its upward boundary.

At an altitude of 300" there occurs a bed of a thickness of 107,
consisting of a blackish-grey, very line-grained olivine-bearing basall. 1ts
contact with the surrounding beds could not be investigated on account
of the highly weathered condition of the latter.

The basalt is overlain by a bed of yellow sandslone, about 6’ thick,
at the head of the ravine. This bed varies great!y, being now a typical
sandstone, which is shaly to a slight extent only, and now approaching
an impure clay shale. However, these varieties occur side by side and
without sharp boundaries. With the exception of a lew carbonised plant
remains, no fossils occur in this bed, whereas it is an extremely common
thing to encounter raised figures in it which are highly reminiscent of
those occurring in the so-called Scolithus sandstone of Sweden, and have
no doubt originated in the same way. (see lig. 12, page 39.)

This sandstone bed is the top bed at Cape Stewart, bul looking

5 Danish feel.
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towards the interior of the country, sedimentary beds are scen to crop out
in many places — probably sandstone too. In addition H arTz observed a
dark clay shale at an allitude of about 1400" northwest of Cape Stewart.

All the beds at Cape Stewart — and in Neill’'s ClifTs on the whole
— dip 6° towards the south 50° west.”

In Varde Klalt, 17km north of Cape Stewart, investigations of
Neill’s Cliffs were further made. Bay writes as follows (translated): ~At
the base there occur some shales which frequently assume the appearance
and character of sandstone; they are overlain at about 000" by the [ossili-
ferous limestone, the lower and upper parts of which are here con-
glomeratic or breccia-like, while the middle part consists ol a more pure
limestone.

Above this there follow, as at Cape Stewart, shales overlain by
a greyish-yellow sandstone bed, succeeded by basalt (c. 1300°) and this
again by alternating beds of sandstone and a greyish-black, rather fine-
grained, slightly olivine-bearing dolerite. At a sandstone bed at about
1400 altitude, Hanrtz found some cone marl, and at about 2200’
numerous pieces ol fossil wood lyving in loose blocks among the sand-
stone [fragments. -— As will be seen, there are several more beds at the
top than at Cape Stewart, and larther inland still more are to be seen.™

The material of lossils brought back by this expedition has been
worked out partly by Hanrtz (8), who, as already stated, was able Lo
refer the plant-bearing beds at Cape Stewart to the Rhito-llias, partly
by BeErxnarp Luxperes, who worked out the marine animal [ossils.
Lu~xpGrex published the result of his investigations in 1895 (14). All
the fossils are derived from Scoressy's pectinites beds at Cape Stewarl.
LuxpGrex distinguishes between two different rock types, “a somewhat
calcareous, micaceous, grey, line-grained sandstone, sometimes compact,
at others containing rounded quartz-grains and quite fresh [ragments
ol felspar ol pea’s-size and a dark-coloured, almost black, very calcarcous
rock, also containing mica”, but points out that rocks intermediate
between these two types occur too. My investigations in 1926—27 have
proved both of LLuxpcreN’s main types to belong to the zone with
Uptonia jamesond and to contain the same fauna. IHence the faunal
differences mentioned by LLuNpGREN are more apparent than real. All
the lossils ascertained by LuxpGREXN are given in the subjoined list,
irrespective of the rock in which they were found, together with the
determinations arrived at by me on a re-examination of the same fossils.

Lu~xporEN 1895, Revised names:
Lingula sp. Lingula succulus Cuar. & DEw.
Rhynchonella sp. Tetrarhynchia? sp. A

Rhynchonella sp. Grandirhynchia sp. (cl. elii n. sp.)
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Rhynchonella sp.
Waldheimia sp.
Waldheimia sp.
Ostrea gronlandica LuNDGR.
Ostrea cf. sandalina GOLDF.

Placunopsis minute LUNDGR.
Plicatula cf. spinosa Sow.
Limea duplicata Sow.

Lima sp.

Pecten stewartianus LUNDGR.
Pecten johnstrupi LLuNDGR.
Pecten rinki 1.UNDGR.

Pecten callosus LUuNDGR.
Avicula miinsteri Broxx
Perna sp.

Modiola ravni LLuv~NpaGn.
Modiola sp.

Myoconcha borealis 1.UNDGR.
Pinna sp.

Leda lacryma Sow.

Astarte bayt Luxpan.

Astarte wandelt 1.t NDGR.
Astarte hartzi Luxpcn.
Astarte? amygdaloides Luxpan.
Tancredia elongata 1LUNDGR.
Cardium concinnum v. BucH

Cyprina cf. cancriniana 1’Ors.
Panopeea toulai 1.uNDGR.
Panopeea sp.

Panopexea sp.

Pholadomya groenlandica LuNDGR.
Lyonsia subaequilateralis LuNDGR.

Turbo sp.
Pleurotomaria
Straparollus
Ammonites sp.

Belemnites sp.

ROSENKRANTZ. I

Venericardia? afl. liasina (MOORE)

Lobothyris cf. punctata (Sow.)

Lobothyris sp. a malformation

Gryphza cymbium L.

Liostrea irregularis (MiNsT. em.
Qu.) & Gryphaa sp.

Placunopsis minuta Lu~NDGR.

Plicatula pectinoides Law.

Limea acuticosta GoLDF.

Lima (Plagiostoma) sp. an eucharis
p’Ons.

Entolium frontale Duw.

Aequipecten priscus (SCHLOTIL.)

Chlamys substriata (Ros.) var. Rinki
(Luxbpar.)

Entolium callosune (Lu~Npar.)

Oxytoma inequivalve (Sow.)

Perna sp. indet.

Hippopodium ponderosum Sow.

Modiola scalprum Sow. & Modiola
afl. levis Sow.

Myoconcha decorata (MT NsT.) sp. juv.

Pinna ef. folitum You~x: & Birp

Nuculana zieteni (Brauxs)

Astarte bayi LuxpcGr. sp. juv.

Astarte wandeli LtNpan.

Cardinia hybrida (Sow.)

Cardiniacl. attenuata(STUTCHBURY)

Tancredia johnstrupi (Luspan.)

Cardium (Jurassicardium?) phalli-
pianum DUNK.

Mactromya? groenlandica n. sp.

Pleuromya costata Youns & Binbp

Hippopodium ponderosum Sow.

Arcomya longa Buv.

Pholadomya ambigua (Sow.)

Gresslya lunulata TATE

Pl

Ptychomphalus consobrinus (TATE)

Pleurotomaria sp.

Uptonia jamesont (Sow.) (a mal-
formation)

Belemnites sp. indet.
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The marine beds at Cape Stewart were considered by LUNDGREN
to be ol Callovian age. Only one species, Plicatula cl.spinosa, would seem
to point towards a Liassic age, but LuxpGREN unfortunately does not
attach much importance to the presence of this species. As was first
pointed out by Hauc in 19206, and as has been [ully confirmed by my
investigations, LUNDGREN has made a mistake, the [auna being a typical
Charmouthian fauna. As appears [rom the above list, LUNDGREN, by
assuming the fauna to be of Callovian age, has had to erect a number
of well-known Charmouthian forms as new species, and among these a
species described by himsell in 1879 from the Charmouthian of Born-
holm (Tellina johnstrupi = Tancredia elongata).

Fresh investigations on the Liassic beds in Jameson l.and were made
by Natmorst in [899 (17). Of special interest is a section measured in
Nathorst Mountain north of Point Constable. About this Nartirorst
writes as follows (translation): “On the west side of Hurry Inlet, near
Point Constable, the red and white mottled sandstone occurs [ixed at
the water's edge. At 71 m altitude the sandstone is white, kaolinised,
and shaly, higher up of a brownish colour. At 120 m there occurs a pro-
jecting basalt bed. Still higher blocks of a greenish, probably lixed,
sandstone were encountered, and such were still observed at an altitude
ol 231 m. Some distance higher up the slope there followed a rock very
similar to the plant-bearing Rhetic one at Cape Stewart, and at 514 m
a yellow sandstone with Ostrea, Belemnites, etc. The oysters occurred
in vast numbers and lay partially weathered out, so that the shells were
perfectly complete.” Natnorst further records the finding ol a peculiar
block on the mountain slope, viz. a (inely-laminated, shaly, dark sand-
stone with impressions ol small Pecten-like mussels. NATHORST’s section
includes in the lower part a lairly thick series of strata older than the
Rhatic, probably entirely of Triassic age and only incompletely exposed
at Cape Stewart (the green sandstone). As I have been able to ascertain
later, the Ostrea beds at 514 m altitude represent a horizon of the Upper
Lias. As regards the age of these beds, NaTHoRsT states nothing delinite,
and as far as I know, the material collected by Natiorst has never
been closely studied.

During the Danish expedition to East Greenland in 1900 N. HarTz
made fresh collections of Liassic material from the following localities:
the eastern part of Jameson Land, Dinosaurus Elv (9.4 km north of
Cape Stewart), Varde Klaft, and Nathorst Mountain (NATHORST's Ostrea
beds). In Varde Kloft richly plant-bearing Rhato-Liassic beds were met
with; the plant fossils were described by Tom Harris in 1926 (6). The
marine [ossils collected by the expedition have been worked out by
Victor Mapsex (15). The Ostrea beds from Nathorst Mountain were
referred to the Upper 13ajocian or the Lower 13athonian. From loose-
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Iving blocks at Dinosaurus Elv and in Varde Kloft Mapsex determined
a number of species belonging to the fauna previously described by
Lu~xpgrex from Cape Stewart, and assumed, as has also subsequently
been confirmed, that they belonged to beds in continuation of the Cape
Stewart beds. Like LuxpGREN, MADSEN considered these forms to belong
to the Callovian. FFrom beds of a very micaceous clay shale near the
top ol Neill's Cliff in Varde Kloft Mapsex described a fauna of ammon-
ites, which he referred to the Callovian, and the correctness of this
determination has not been invalidated, whereas the previously men-
tioned faunas must be relerred to the Lias. In the subjoined list the
determinations made by Mapnsex are given together with the revised
names arrived at by me on looking through Mapsex’s material.

Vicron Mapsen 1906. Revised Names.
Dinosaurus River. Charmouthian.
Limea duplicate Sow. Limea acuticosta MiNsT.
Ostrea sp. cf. sandalina Gr. Gryphaa sp. indet.
Varde Klaft.
Astarte bayt Luxpaenr. Astarte byt L.uxpan,
Astarte hartzt Luxoan, Cardinia hybrida (Sow.)

Pecten sp. (an stewartianus LexoaGr.) Entolium frontale Duw.
Pecten sp. cf. johnstrupi LLuspen.  lsquipecten priscus ScuLOTIL.

Pecten sp. cf. rinki 1.t NpGR. Chlamys substriata (ROM.) var. rinke
Lu~panr.

Nathorst Mountain. Upper Lias.
Pentacrinus sp. cl. andrex pE Lonr.  Pentacrinus (Isocrinus?) sp.
Waldheimia sp. Loboidothyris? sp.
Trigonia undulate Fromiuenz Trigonia literata Y. & 13.
Astarte sp. cl. elegans Sow. Astarte madsent n. sp.
Tancredia sp. cf. angulata Lyc. Tancredia all. donaciformis l.yc.
Gresslya gregaria (/.1ETEN) Gresslya rotundata (Puivi..)
Gresslya abducta (PuiLL.) Gresslya abducta (PuivL.)
Gresslya peregrina (PuiL.) Gresslya all. intermedia (S1mrs.)
Pholadomya angustata (Sow.) Pholadomya al¥. [idicula (Sow.)

LPseudomonotissp. (an jacksoni Pomr.) Oxytoma inequivalve (Sow.) var.
Lima sp.
Myoconcha gronlandica N ADSEN Myoconcha decorata” MENsT. )

1) In all probability this Myoconche is derived from the Charmouthian beds
(Dinosaurus Kloft, Varde Klelt, or possibly Nathorst Mountain), and has by a
mistake been mixed among the Upper Liassic material from the top of Nathorst
Mountain. The perfect agreement with the forms from the Uptoma beds as well
as the nature of the rock material favours this supposilion. During my collec-
tions in the beds at the summit of Nathorsl Mounlain or in beds of lhe same
age in olher localities no specimens of Myoconcha were found.
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The fossils recorded by Mapsex from Dinosaurus River and Varde
Klolt belong to the beds with U'ptonia jamesoni. On looking through
Mabpsen’s material from these two localities | ascertained the presence
of the following species which are not mentioned by Mapsex:

Dinosaurus River. Varde Klolt.
Lobothyris sp. Astarte cl. camertonensis MoORE
Cardinia sp. Tancredia johnstrupt (1.uNpGR.)
Entolium frontale 1) w. Arcomya all. pelea (p’Ors.)
Plicatula sp. Limea acuticosta MU NsT.

Plicatula pectinoides 1.,

The Danish expedilion in 1900 brought back also Lwo samples of
vertcbrate remains. They are mentioned in 1904 by E. I'raas (3), and
comprise a vertebra of an Opthalmosaurus (Baptanodon) sp. from the
Callovian beds in Varde Klolt and a footprint in a loosc slab of sand-
stone which was found on the slope of Neill's Clills near the mouth of
Dinosaurus Elv, 9.4 km north of Cape Stewart. IFrom the appearance
of the rocks the footprint is referable to the l.ias and possibly to the
beds with trails, which will be described below. Fraas is of opinion that
the footprint is due to a small dinosaur, which, like the carnivorous
dinosaurs, moved by leaps; the anatomy of the oot shows the greatest
similarity to species of the genus Alloscurus. In spite of the very decided
statement by this great authority on vertebrates I cannot refrain from
expressing my doubts as to the origin of this “Tootprint’”. I do not feel
at all convinced that it is a footprint, but rather regard the piece as
a casual constellation of four grooves in the surlace of the sandstone
slab, probably depressions formed by clay galls or concretionary
bodies. According to information furnished by N. Hanrrz, the Opthalmo-
saurus vertebra is derived [rom the undoubted Callovian beds in the
Varde Klalt (tychonis horizon). The rock in which the vertebra was
found, however, is of such a nature as would seem not to exclude the
possibility that it was taken from Upper Liassic beds. The presence of
such beds in Varde Kloft was ascertained by me in 1926.

In 1907 OtTO NerDENSKIOLD, Who was a member of the Danish expe-
dition in 1900, published a paper (18) on the Geology and P’hysical
Geography of East Greenland, containing among other things a de-
scription of Jameson Land and Liverpool Land, which gives a very
good impression of the lopography of these regions. However, NorvEx-
skJoLp had no opportunity of studying the East Greenland Lias, and
fresh facts concerning these beds are nol, therefore, included in his
paper.

During the Danish colonising expedition to Scoresby Sound in
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1924—23 the Liassic beds were investigated by ByerrixG PEDERSEN,
who among other things ascertained the presence of an area ol sediments
on the western side of Rosenvinge Bay (Liverpool l.and), which, as was
shown later by the author of the present paper, is largely made up of
Liassic sediments. The death of B1ErrING PEDERSEN during the expedi-
tion prevented him [from publishing the results ol his investigations
himsell, and since his collections as well as his notes have been partially
lost, only sparse information can be given regarding BierriNG PEDER-
se~’s work (2). Liassic fossils were collected by BierriNG PEDERSEN in
ScoressY’s locality at Cape Stewart, from a bed designated bed ¢ by
him. Unfortunately, however, all information about the position of this
bed in the section is lacking, but the fossils preserved seem to show
that the bed should be located near the Tancredia bed, a horizon younger
than the bed whose fauna was described by LuxpGrex (see p. 38). The
subjoined list of the [ossils yielded by bed ¢ includes two forms which
have so far never been found by others, viz. Orytoma cygnipes (Y. & B.)
and Plesiosaurus sp., of which three rather big tecth are at hand.

Pleuromya cl. costata (Y. & B.)
Arcomya all. pelea (p’Ors.)
(Oxytoma inequivalve (Sow.)!)
Oxytoma cygnipes (Y. & B.)
Aequipecten priscus (SCHLOTIL.)
Aequipecten bjerringt n. sp.

Liostrea irregularis (MUNsT. em. Qu.)
Plesiosaurus sp. teeths.

and possibly [rom the same horizon:
Pholadomya ambigua Sow.
Pinna cf. folium (Y. & 13.)
Lima succincta (ScirLoru.)

From the Uptonia bed in the same locality are probably derived
several fossils, which were kept in the colony of Scoresby Sound and
stated to have been collected by Biernrinc PEnersex. This collection
comprises: -

Tetrarhynchia sp. A.

Parallelodon cypriniformis (LuNpGR.)
Cardinia hybrida (Sow.)

Trigonia lingonensis Du .
Venericardia? afl. liasina (MOORE)
Tancredia johnstrupi (LLuNDGR.)

N In o« elay ironslone nodule.
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Cardium (Jurassicardium?) phillipianum DUNKER
Arcomya longa Buv.

Orytoma tnequivalve Sow.
Entolium frontale (DuvM.)
Entolium callosum (Lu~Npaon.)
Aequipecten priscus (ScuroTir.)
Plicatula pectinoides 1.awm.
Gryphaea cymbium Law.
Myoconcha decorata MiNsT.
Ptychomphalus consobrinus (TATE)
Uptonia jamesoni (Sow.)

In 1925 a French expedition under the leadership of Dr. Ciiarcor
visited Cape Stewart. A number of lossiliferous blocks were collected [rom
the coast by Dr. CHarcor and M. BaiLey, and were handed over to
Esmire Have for study. In 1926 the latter (9) published a summary of
the results arrived at, and established that the blocks contained the
following fauna, which is characteristic of the lower part ol the ~Meso-
liasique™:

Spiriferina minsteri 1)av.
Rhynchonella tetraedra Sow.
O.rytoma inequivalve Sow.

Lima pectinoides Sow.

Chlamys prisca ScnLoti.

Chlamys textoria Scurori.
Entolium liasinum NYST.

Entolium frontale 1)uM.

Terquemia pectiniformis F. DEsL.
Placunopsis sp.

Gryphaxa cymbium Lav. var. depressa Citar. & Diw.
Gryphea n. sp.

Pycnodonta(?) n. sp.

Perna sp. indet.

Modiola n. sp.

Myoconcha decorata MUNsT.
Myoconcha n. sp.

Cardinia sp. indet.

Cardita sp.

Arcomya longa Buv.

Pholadomya ambigua Sow.
Cryptenia sp.

Patella papyracea Goror. (non Qu.)
Belemnites (Passaloteuthis) sp. indet.

110 =



18 ALrrend Rosevknrastz. ]

B. (Prototeuthis) sp. indet.
Polymnorphites jamesont Sow.
Tropidoceras stahli Orr.

Have further ascertained that the fauna desceribed by Lurspenes
must belong to the same horizon as the new blocks. Among the speci-
mens figured by Luxnerex, Havae identilies Pecten stewartianus with
Entoliwan frontale (Dty.), and has some doubt as to the correctness of
LuxpereN’s determinalions: Liwea duplicata Sow., Avicula miinstere,
and Leda lacryma Sow., which are typical Dogger [orms. The ammonite
[ragment not determined by Lu~xpcrex mayv possibly, according to
[1ava, belong to Polymorphites jamesont.

By the courtesy of Professor Dr. Cn. Jacos, La Sorbonne, Paris,
I have been enabled Lo re-examine the fossils [rom Cape Stewart collected
by Dr. Cuarcot in 1925, The result ol this examination is given in
the succeeding list:

Spiriferina miinstert 1 av.

Tetrarhynchia sp. A.

Tetrarhyichia sp. 13.

Stolmorhynchia n. sp.

Cardinta cl. hybrida (Sow.)

Tancredia johnstrupt (LuNpenr.)

Cardiwm (Jurassicardium?) phidlipianum DvNker
Venericardia? all. liassina (MoORE)

Arconmya afl. pelea " Orni.

Mactromya? groenlandica n. sp.

Pholadomya ef. ambigua Sow.

Oxytoma (nequivalve (Sow.)

Lima (Pseudolimect) boonei CossMAaN
Aequipecten priscus (Scuirorti.)

Aequipecten cl. wquivalvis (Sow.)

Chlamys substriata (Rom.) var. rinki (L.vspoen.)
Chlamys cl. textorius (SCHLOTH.)

Entolium frontale (Dum.)

Plicatula pectinoides liam.

Placunopsis minuta LLuNDGR.

Liostrea trregularis (Muxst. em. Qu.)
Gryphaea cymbinm Liam.

Isognomon all. lugdunensis (1)um.)1)
Terquemia pectiniformis K. DESL. (arietis Qu.)
Myoconcha decorata (MUNST.)

1) Presumably Irom (he Beaniceras horizon (see p. 48).
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Hippopodium ponderosum Sow.
Ptychomphalus consobrinus (TATE)
Scurriopsis? vendeensis CossMaN
Passaloteuthis cl. apicurvata (DE BLAINVILLE)
! Prototeuthis sp.

Uptonia jamesoni (Sow.)

As will be evident from a comparison of the two lists, there is a
disagreement in the determinations of the species at various points and
some [urther species have been added by me. However, it need only be
mentioned herethat I cannot accept Hatc’s determination of Tropidoceras
stahli (OrrEL), the specimen thus designated being in my opinion a much
flattened specimen of Uptonia jamesoni. 1t is embedded in a rock that
has vielded the following species: Tancredia johnstrupi, Oxytoma tnzqui-
valve, Entolium frontale, and Ptychomphalus consobrinus, and agrees in
every respect with the rocks of the jamesoni zone.

A new French expedition in 1926 made investigations at Cape
Stewart, and a briel description ol the geology of this locality was given
in 1927 by J. LacostE (12). In a small ravine (Rwve Klolt) LacosTE
measured the rather detailed section given above (lig. 3).

As to this section LacosTE says as follows: “Il n’existe que deux
couches fossiliferes: celle des plantes rhétiennes dans les gres noirs feuil-
lettés et celle caractérisée par les zones a Polymorphites Jamesoni Sow.
et & Entolium frontale Dum., qui en trés grande abondance, forme un
verilable dallage a la partie supérieure de ces gres liasiques. Ces groes
tres épais, non fossiliféres 4 leur base, le deviennent progressivement,
en méme temps que leurs éléments deviennent plus grossiers.

Les blocs lossiliferes trouvés sur le rivage par L’expédition Charcot
de 1925 proviennent évidemment de ces gres.”

During the period 1926—27 the present author made an investiga-
tion of the sedimentary deposits within the Scoresby Sound area, prin-
cipally of the Lias. A preliminary account was published in 1929 (21).
In that paper the series of strata from and including ScoresBY’s pec-
tinites beds to and including NatHoRrsT’s Ostrea beds is comprised in
one formation: Neill's Cliff Formation, which proves to belong altogether
to the Lias: "The Neills Cliff formation forms the most conspicuous part
of Neills CIiff from Cape Stewart to and including Nathorst Mountain.
It outcrops in the valleys north hereof and in the northern continuation
of Neills CIifl, from the Skansen to the head of Carlsberg IFjord. In the
region round Cape Hope it forms the main constituent of the faulted
sediments, being especially predominant in the northern part of the area.
The thickness of this formation is about 200 meters. The strata are
chiefly made up of marine shallow water deposits consisting ol sand-
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stone, often cross-bedded and interstratified with arenaceous shales and
bands of clay-ironstone. Also conglomeratic rocks (mud cake conglome-
rates) are of some importance, and several horizons of impure limestone
occur in the lower portion. IFossiliferous beds occur in the upper as well
as in the lower portions of the formation, while the central part contains
only few and indeterminable fossils. The formation comprises the fol-
lowing fossil horizons, taken in ascending order:—

The Pecten limestone series comprises a lower division charac-
terised by the presence of Dumortieria Janesoni and containing a Middle
Liassic fauna of about 150 species, and an upper division carrving .-/go-
ceras and a fauna comprising about 20 species. To the south this series
includes the lowermost 10 meters ol the formation, which beds are
distinctly separated from the Rhiwtic strata. It decreases in thickness
towards the north until, in Nathorst Mountain, it has a thickness of
H melers only. Round the Skansen and north thercofl marine fossils have
not been observed. The age is middle Liassic and the [auna is of a distinct
West European aspect.

In a series of slrata, about L0O meters thick, overlving the Pecten
limestone series, indeterminable marine fossils have been found at {wo
levels only, whereas the uppermost 50 meters of the formation contain
several marine horizons.

The Gervilleia horizon. In the southern part of the arca, 150 melers
above the base of the formation, there is a horizon with concretions
which contains a fauna with only few species bul an abundance of
specimens. The predominant species belong to Gervilleia and  Psendo-
monotis. The age has not been definitely determined, but the beds belong
to the middle of the upper Lias. This horizon has been observed as lar
north as Varde Kloft, but disappears in the northern part ol the arca.

The Oyster bank series. About the uppermost 30 meters of the forma-
tion contain numerous marine horizons, being as follows in ascending
order:—

Beds with Dactylioceras and numerous belemnites, lamellibranchiales
(Ostrea and Greslya very abundant) etc.

Beds with Pseudolioceras aff. compactile Sinvrsoxs, Coeloceras, and a large
fauna comprising belemnites, lamellibranchiates, gastropods,
ete. (about GO species).

Beds with Pseudomonotis, only known [rom the vicinity of Dinosaurus
River, where they occur as the uppermost horizon. Numerous
specimens of a single speeies of Pseudononotis, but practically
no other fossils occur.

The age of these three beds is upper Liassic and the aspeet ol the
fauna is West European.”
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The distribution of the Liassic deposits in Jameson Land and Liver-
pool Land is shown on a map accompanying the paper. To the west
these beds are covered with constantly thicker beds of Jurassic sedi-
ments, the age of which, as far as it has been possible to ascertain, is
imtermediate between Bathonian and Volgian.

On the Danish expedition in 1926—-27 Dr. Tom Harnis subjected
the Rhaclo-Liassic beds to a very thorough invesligation. Large parls
of the flora collected by him have alrecady been described in the Med-
delelser om Gronland (Bd. 85, Nos. 2, 3, and ), and « delailed de-
scription by Hawnnis ol the stratigraphy of the beds will be published later.

In various papers by Lavae Kocn (the most important of which
18 Stratigraphy of Greenland, M. o. Gr. Bd. 73), the present author, and
others, my above-mentioned results have been recorded, bul no new lacts
have been sel forth. Henee there is hardly any reason to enter further
into these works, whereas in conclusion some treatises will be briefly
mentioned in which the lLiassi¢c fauna ol the Scoresby Sound area or
some ol its elements are dealt with.

In 1900 Pomrecks (19) comments as follows on the material
described by Luxperex: ~In the fauna, which Lusxporex deseribed
from Cape Stewart in East Greenland, there are possibly species of older
zones, besides Lhose of the Callovian. No alfinily to our Bajocian, how-
ever, is discernible. The Lingula sp. described by LuNpGreN is certainly
not Lingula Bean: Phill,; and Lundgren’s Avicula Miinsteri s dilferent
from our Pseudomonotis Jacksoni.”

In 1917 Ravx (20) gives a briel summary of the available investi-
galions ol the Jurassic formations in Scoresby Sound, but attaches no
critical remarks to it. Under Taneredia Jarneri Ravs from the Sequanian-
Kimeridge of Northeast Greenland Ravy wriles as follows (p. 4706):
“During the Danish Expedition to the east coast of Greenland in 1891492
a single cast of a left valve of the same or a very ncarly related species
was found at Cape Stewart. The incompleteness of the malerial does
not permil of a certain delermination. Lundgren, who worked up the
Jurassie fossils brought by the Expedition [rom Cape Stewarl, does not
mention this specimen.” As will appear [rom the subsequent description
ol the lamellibranchs, the study of the newly collected material from
the Liassic beds in Scoresby Sound has shown that the specimen from
Cape Stewart mentioned by Ravx is nol referable to 7. Jarneri, but
to a new species, which is closely related to Tancredia broliensis Buv.

In a paper on the Mesozoie beds on And Island, Norway, Sokorov
recorded in 1912 (23) the occurrence ol Pecten Stewartianus 1. xpGn.
(—= Entolium frontale Dry.) from beds belonging to the Oxford-Sequanian.
This is no doubl an erroncous determination.

In his large monograph: Die Pectiniden des schwiibischen Jura
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(1926) STaescne (26) wriles at p. 50 aboul Aequipecten priseus Sciror-
neiv: “Die Art lindet sich ebenso in den Alpen, in den Arietenzone von
Ungarn, 1m Lias von Bornholm, Schonen und Gronland (Pecten John-
strupt Lundgren).”” Thus, without knowing IHava’s deltermination of the
same year of the Cape Stewarl beds as Middle Lias, StaEscie has been
able to ascertain by means of the said Lias-Peclen that the beds
mentioned by Luexnarex belong to the Lias and not to the Callovian.

A small part of my collections from 1926 comprising Cruslacean
remams from the upper part of the Lias m Jameson Land were kindly
worked out in 1929 by Professor Victor vax StraelLeN, director ol the
Musce royval d’histoire naturelle v Bruxelles (27). Two species of the genus
Glyphea were ascertained, viz. Glyphea rosenkranizi vax Straerex and
a Glyphea sp. which could nol be more closely identilied, bul dilfered
specilically from the former species. In a letter o Professor vaN STRAELEN
[ pointed oul that the beds from which the Glyphea species were Laken
should, according Lo the ammonites found by me, be referred to the
Upper Lias, but that they were further identical with the beds described
by Vieror Mabsex as Upper Bajocian or Lower Bathonian. Unfor-
tunately these remarks are not cited in vax StrAaELEN'S paper, in which
the Crustacean remains, in accordance with Vicron Mapskx’s deler-
mination of the age, arc erroncously referred Lo the Dogger. 1 take the
opportunity to point oul here thal Glyphea rosenkranizc seems Lo he
closely related to Glyphea prestiweichi \Woons from the Blea Wyke beds
(Upper Toarcian) of the Yorkshire coasl: however, the two species can
hardly be regarded as entirely identical, since, among other things, their
ornamenlation presents minor points of dilference.



DESCRIPTIONS OIF LOCALITIES AND IFAUNAS

I. Jameson Land.

Jameson Land is built up ol sediments cut through by subordinate
dykes and sills of basalt. IFaults of any importance have not been ob-
served. Wherever I was able 1o study the sediments, the beds dipped
slightly towards the southwest. To the north and northeast the land
attains its greatest altitude, over 1000 m, while it is quite low along
the south and west coasts, from which it rises gradually towards the
north (fig. ). Jameson Land is separated from Liverpool Land by Hurry
Inlet, the Klitdalen, and Carlsberg I9jord. Along its castern edge it
descends abruptly, forming a steep clill, Neill's ChiT, traceable [rom Cape
Stewart to Canning Land along the above-mentioned fjords and Lhe
Klitdalen. The c¢lifl increases evenly in height from Cape Stewart, where
it is only 10 m, to Lhe region round Astarte Kloft and Musk-ox Kloft,
where il is over 600 m. North of this point the chill’ decreases in height,
Harris Mountain being 470 m and Nalhorslt Mountlain 565 m (scc lig. R).
The continuation ol the clifi along the castern edge of the Klitdal shows
an increase from 500 m to over 1000 m at the head of Carlsberg Ijord.
In several places the clifl is inlersected by broad valleys, dividing it
into isolated mountains, to which special names have been applied. The
most important vallevs are formed by the rivers Hare Llv, Gaase Elv,
Ugle Elv, Ryder Elv, and Lejr Elv. A tolerably large, still unnamed,
river cuts through the ¢liff midway between the head of Carlsberg Ijord
and the low spit of land that connects Canning lLand with Jameson
Land. Along the west coast of Hurry Inlet the Liassic beds constitute
the most conspicuous part of Neill's CLIT, and hence in 1929 T included
these beds under the term Neill's Chifl' Formation. The beds are traceable
from the clifT up through the river beds Lo the west until they are covered
by vounger sediments. In Dusén Mountain the top is made up of Liassic
beds; round the Skansen the Liassic beds play a similar part as along
the west coast of Hurry Inlet, whereas at the west coast of Carlsberg
IFjord they can only be expected Lo appear in the river valleys at a lairly
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large distance from the coast. IFossiliferous marine Liassic beds were
ascertained northward as [ar as the head of Carlsberg I'jord in 1926—27,
but they no doubt extend much farther northward, and judging from
some of the fossils brought back by Lavce Kocn in 1927, there is some
reason to suppose that they can be traced as lar as Antarctic Harbour.

Geological scetch map of e
Jameson Landand Liverpool Land 3
=\

investigated in 192627

nlet

=] Area mainly consisting of
Gneiss and Granile nol investigat?

Permotrias

@ Rhetic and Lower Lias (Hettangian)

[ Lias (Charmouthian-Toarcian)

Dvgger

Malm ?

EE Malm (Porlland)

Hurryl

Iig. 4.

The strata that [orm the substratum of the marine liassic beds
are treated in my paper from 1929. The oldest beds observed in Jame-
son Land are formed by the so-called Klitdal Formation, in the rocks
of which we did not succeed in linding any [ossils. The lowermost beds
are built up ol coarse conglomerates, passing gradually upwards into a
red, liner-grained arkose sandstone. Above follows a series ol limestone
and dolomite with intermediate beds of mud cake conglomerales, which
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contain lumps of gypsum at several levels (lig. 6). This series is overlain
by beds, up to 225 m thick, of purple marl interstratilied with limestone
(fig. 7). In the upper part these beds alternate with a white kaolin sand-
stone with red felspar grains. The aggregate thickness of the three
members of the Klitdal Formation, viz. the arkose member, the gypsum
member, and the red marl member, could not be exactly determined.
In the southern part of the Klitdalen the total thickness must be esti-
mated at at least 350 m. From this point the arkose member increases
considerably in thickness towards the north, while the thickness of the

Ilig. 5. Jameson Land seen from Lhe sea ice in the middle of Scoresby Sound.
The highest poinl is ML, J. P. Koch Fjaeld. — 11.-6.-1927.

two uppermost members seems to be more constant. Along the west
coast of Carlsberg I'jord, Neill’s Clill is, as far as can be judged, exclusively
built up of beds belonging to the Klitdal Formation. The lack of fossils
renders it diflicult to determine the age of the Klitdal IFormation. It is
overlain by Rhatic beds, and hence may be entirely, or partially, of
Triassic age. Quite lithologically there is good agreement between the
red marl member and the Northwest European Keuper beds, as already
pointed out by Natnonst (17). R

The Klitdal FFormation is overlain by the so-called Cape Stewart
Formation, comprising a series of strata about 175 m thick. The
formation is mainly composed of grey, yvellow, and green sandstones
at times containing coarse quartzitic conglomerates. The uppermost 90 m
at certain levels contain plant-bearing shales, the fossils of which have
been described by Hartz (8) and Harris (6). In a paper from 1931 (7)
the latter has stated the flora of the uppermost 60 m to belong to the
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Fig. 6. Beds of the Klitdal Formalion containing gypsuni.
Height ol seetion aboul 25 m. East side ol Kilitdalen, —- 30.-4.-1927,

Lias, while the lowermost 30 m are ol Rhivtic age. Acecording lo Hanrnis,
the Liassic plant beds are equivalent to the pre-planorbis and planorbis
zones of the Hettangian.

The Cape Stewarl Formation is overlain by the Neill's Chft Forma-
tion, the lower portion ol which is made up ol marine beds belonging
Lo the jamesontd zone ol the Charmoulthian. The fossililerous Char-

Sl A iR g
Tig. 7. The Toreland of MU Nathorsl Fjald consisting of red narl of the Klitdal
Formation. seen from an allitude of 430 m. — 13.-9.-1926.
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mouthian beds are in certain places only separated some few metres
from the uppermost plant beds, and the boundary between the more
or less conglomeratic basal beds of the Neill’s Cliff IFormation and the
plant-bearing series beneath, therclfore, according to Harris, represents
a considerable gap comprising the upper half of the Hettangian, the
whole Sinemurian, and the Lower Charmouthian. The possibility cannot
be entirely disregarded, however, thalt a Thaurnatopteris {lora equivalent
to younger zones too than the planorbis zone has existed in kast
Greenland.

The Neill's Clill IFormation comprises a secries of strata more than
200 m thick. The boundary towards the substratum rises evenly from
Cape Stewart (the southeastern point of Jameson Land), where it is
practically at sca-level, to the southern part of Dusén Mountain, where
it occurs 490 m above sca-level. I'arther northward the boundary could
not be ascertained, since here the jawnesoni horizon seemed to wedge
out entirely. It should, however, be noted here that the investigation
of the northern part of the arca, which was carried out in April, 1927,
was much impeded by snow. Judging [rom Lhe [ossils collected, the
Neill’s Clill IFormation includes the part ol the liassic formalion that
below comprises the Charmouthian janesoni zone and above the Upper
Toarcian or possibly even the Aalensis zone of the Aalenian. Only the
lower and upper portions of the formation include ammonite-bearing
beds. In the intermediary series, the thickness ol which far exceeds the
aggregate thickness ol the above-mentioned beds, only sparse [ossils
have been found. Portions of this series secem to have been deposited
under similar conditions to those under which the [resh water Rhato-
Liassic beds were deposited.

The Neill’'s ClifT IFormation is overlain by the Vardeklaft IFormation,
whose age, according to SraTh (25), covers Upper Bathonian, L.ower and
Middle Callovian. Hence the boundary between the two formations
represents a considerable gap comprising the whole or most of the
Aalenian, Bajocian, and Lower Bathonian.

A. The arca of Cape Stewart.

My investigations within this classical areca comprised, in addition
to the ravine (Rave Kloft) immediately west of the settlement Ivssorig-
sek visited by earlier expeditions, two other outcrops of the fossiliferous.
Charmouthian beds which were not known before, and further I col-
lected numerous fossils from these beds in loose blocks that lay round
the said settlement at the foot of Neill’s CIifl.

Coast seetion at Cape Stewart.
The southeastern corner of Jameson Land is built up of the plant-
bearing beds of the Cape Stewart Formation, which extend in a low
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coasl clill up along Hurry Inlet to the mouth of Lakse IXlv and also form
the coasl seclion a short way towards the interior of Scoresby Sound.
Wesl of Lhis I discovered, on September 16th, 1926, a beautiful section,
which for a length of about 900 m exhibited a series of fossiliferous
Charmouthian beds; this section is represented in pl. 9. The series of
beds here contains several hard bands, in which the fossils are, as a
rule, well preserved. About 350 m from the eastern end of the section
the beds are intersected by a fault, which has brought about a down-
ward shifting of the castern part of the series. This fault was concealed
by scree in the seclion, bul its presence seems probable on account of the
sudden appearance of bed 2 and the agreement of thisbed with bed ¢ cast
of the Tault. Fossils were collected at various places in the seclion, viz. in.

Bed a, the oldest bed visible. Dark, grevish-green arkose sandstone
carrving scattered, flattened, poorly preserved fossils. The bed contains
some conglomeratic portions with big quartz and felspar grains, and is
rich in mica and iron. The following fossils were collecled:

Serpula sp. cl. torquata Qu.

Lobothyris sp.

Nuculana subovalis (Gr.)

Nuculana zieteni (Bravss)

Cardinia hybrida (Sow.)

Trigonia lingonensis .

Astarte bayi 1L.uxpaGn.

Pseudotrapezinm cucullatin (MU NST.)
Pleuromya costata (Y. et 1.)

Pholadomya ambigua (Sow.)

Oxytoma inequivalve (Sow.)

Lima (Pseudolimea) boonei Cossyax

Limea acuticosta MTNST.

Aequipecten @quivalvis (Sow.)

Chlamys substriata (RoM.) var. rinki (LUNDGR.)
Chlamys cl. tertoria (Scirori.)
Liostrea irregularis (MUxsT. em. Qu.)
Gryphaea cymbinm L.

Modiola levis Sow.

Modiola scalprum Sow.
Prototeuthis cl. pennicillata (DuM.)

Bed b, 200 m from the eastern end of the section. A hard bed of
coarse, calcareous arkose-sandstone with big mica flakes and scattered
fossils. Here the following fossils were collected:

Cardinia hybrida (Sow.)
Venericardia? all. liasina (MOORE)
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Tancredia n. sp. A.

Oryloma nequivalee (Sow.)

Lima (Pseudolimea) booner CossMax

Chlamys substriata (Ron.) var. rinki (Luxnan)
Plicatula pectinoides 1.aw.

Gryplera cymbam 1.aw.

Fig. 9. Bastern parlt of the coasl seclion wesl of Cape Stewarl.
Beds bhoand o — 17.-9.-1926.

Bed ¢, like bed b investigated 200 m from (he castern end of the
section (lig. 10). Lightl-grev, hard, rather fine-grained, arkosc-like cal-
carcous sandstone with large mica [lakes and scattered fossils. The sur-
[ace of the bed covered wilh thin dark shales with Scolithus-like lubes
filled with light-coloured sand. This bed is overlain by a greenish sand-
stone. IFrom bed ¢ lhe following fossils have been delermined:
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“Ophiomorpha’

Grandirhynchia sp.

Cardintia hybrida (Sow.)

Trigonia lingonensis Duw.

Astarte scanensis? MBaG.
Venericardia® afl. liasina (Moonrg)
Tancredia johnstrupi (LvNpGR.)
Quenstedtia’ sp.

Gresslya lunulata Tate

Arcomya longa (Buv.)?!

Goniomya hybrida (NT~sT.)

Orytoma neequivalve (Sow.)

Limea acuticosta MU NsT.

Entolium frontale (Duy.)

Entolitun callosum (1.uxnan.)
Aequipecten equivalvis (Sow.)
Aequipecten priscus (SciLoTii.)
Chlamys substriata (ROM.) var. rinki (l.uspan.)
Chlamys cl. textoria (Scurori.)
Plicatula pectinoides 1.am.

Liostrea irregularis (MENsT. em. Qu.)
Gryphea arcuata lian,

Gryphea cymbiiun Law.

Terquemia pectiniformis LK. DEst. (arietis Q)
Hippopodium ponderosum Sow.
Ptychomphalus consobrinus (TATE)

Bed 1, about 625 m [rom the castern end ol the section. A hard
bed of a dark-grey, coarse arkose limy sandstone with a greenish lustre
and cracks lilled with caleite. On the bedding planes there are great
accumulations ol big shells: Lima suceincta, Isognomon sp. nov., and
Gryphaea cymbinm. In addition were lound:

Spirifering mimnsteri 1) av.
Grandirhynchia n. sp.
Grandirhynchia elit n. sp.
Cardinia afl. allenuata (STUTCHBURY)
Trigonia lingonensis .

Astarte scanensis? MBa.

Astarte wandeli LLuNpaGn.
Venericardia? afl. liasina (Moonrg)
Tancredia johnstrupi 1.uNpan.
Mactromya? groenlandica n. sp.
Pleuromya costata (Y. et 13.)
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Gresslya lunulata TATE
Arcomya afl. pelea (p’ORrB.)
Oxytoma (nequivalve (Sow.)
O.xytoma n. sp.
Pinna cf. foliunt (Y. et 13.)
Isognonwon n. sp.
Isognomon all. infraliassica (Qu.)
Lima succincta (Scnroti.)
Lima (Plagiostoma) cucharis v’ Oru.
Lima (Plagiostoma) punctata Sow.
Lima (Pseudolimea) boonei CossMax
Entolium callosum (LuNpGR.)
Aequipecten equivalvis (Sow.)
Aequipecten priscus (Scuroti.)
Chlamys substriata (Rom.) var. rinki (LUNDGR.)
Chlamys cl. textoria (Scuroti.)
Plicatula pectinoides l.an.
Plicatula cf. levigata (n0’Ors.)
Placunopsis minuta 1.u NpGr.
Liostrea irregularis (MUNsT. em. Qu.)
Gryphaea arcuata Liav.
Gryphaea cymbinm 1w,
Ptychomphalus n. sp.

Bed 2/ about 400 m west of the ecastern end of the section. Very

hard dark-grey calcarcous sandstone with some [ew coarse grains. Con-
siderable accumulations of well preserved fossils at dilferent levels. At
the top of the bed there is a veritable pavement with Entolium frontale.
Above this bed there occur vertical Scolithus-like light-coloured sand-
stone pipes in Lhin beds of dark shales (lig. 10). I'rom this bed the fol-
lowing fossils were collected:

110

Lingula sacculus Cunar. et Dew.
Grandirhynchia n. sp.

Stolmorhynchia n. sp.?

Nuculana ail. complanata (GF.)

Nuculana sieteni (3ravxs)

Cardinta hybrida (Sow.)

Cardinia alf. attenuata (STUTCHBURY)
Trigonia lingonensis 1um.

Astarte striato-sulcata Rem. forma a TaTe
Astarte striato-sulcata Rom. forma b Tare
Astarte scanensis? M.

Astarte obsoleta WUNKER
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Fig. 10.  The Coast scction west of Cape Slewart. Bod e — 17.-9.-1926.

Iig. 11.  Scolithus-like formations in bed 2. Coasl section wesl of Cape Stewart.
Nat. size. Chr. ITalkier phot.



I The lLower Jurassic Rocks of Bast Greenland. 35

Astarte bayi 1.U NDGR.

Venericardia? all. liasina (MOORE)
Tancredia n.sp. A.

Tancredia n. sp. B.

Tancredia johnstrupi (1.t NDGR.)
Quenstedtia? n. sp.

Mactromya? groenlandica n. sp.
Cardium (Jurassicardium?) phdlippianum DUNKER
Pseudotrapeziwm cucullatun (MTNST.)
Pleuromya costata (Y. et 13.)
Arcomya longa (Buv.)

Arcomya all. pelea (0’Ors.)

Oxytoma inequivalve (Sow.)

Ozxzyloma n. sp.

Entolium frontale (Duvm.)

Entolium callosum (L.uxpan.)
Aequipecten equivalvis (Sow.)
Aequipecten priscus (SciLorii.)
Chlamys substriata (ROoM.) var. rinkt (LU~NDGR.)
Plicatula pectinoides 1.aw.

Liostrea irregulares (MUxsT. em. Qu.)
Gryphaa arcuata 1.an.

Gryphaea cymbium Law.

Myoconcha decorata (MUNsT.)
Modiola laevis Sow.

Modiola scal privn Sow.

Ptychom phalus consobrinus (TATE)
cf. Aulacotrochus nitens Duw.

Bed 2 a, about 675 m from the eastern end of the section. A hard
bed of coarse, dark-grey to lighter-grey, calcarcous arkose-sandstone
with numerous Entolium frontale and other scattered, well preserved fos-
sils. The following fossils have been determined:

“Ophiomorpha”
Grandirhynchia n. sp.
Tetrarhynchia sp. A.
Nuculana zteteni (Brauxss)
Cardinia hybrida (Sow.)
Trigonia lingonensis NDuwM.
Astarte striato-sulcata Roym. forma a Tate
Astarte scanensts? Mua.
Astarte bayi LuNDGR.
Tancredia n.sp. A.
3*
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Tancredia johnstrupi (LusxbpeGr.)

Cardium (Jurassicardiwmn?) phillippianun: DUNKER
Pleuromya costata (Y. et 13.)

Arcomya afl. pelea (p'ORs.)

Oxytoma inequivalve (SOW.)

Oxytoma n. sp.

Entolium frontale (Dum.)

Entolium callosum (LuNDGR.)

Aequipecten priscus (Scurorn.)

Chlamys substriate (ROMm.) var. rinki (LLvxnan.)
Plicatula pectinoides Lam.

Plicatula cf. levigata (p’Onrn.)?

Liostrea irregularts (MUNsT. em. Qu.)

Gryphxa cymbium liaw.

Dentalium parvulum (J. Brckyax) Ricn.
Pleurotomaria sp.

In the western part of the section bed 2 is overlain by a series of
highly alternating beds in which we lailed to find any fossils. ['rom the
base upwards this series comprises: 3: green sandstone, slightly more
than 3 m thick, overlain by 4: | m of shales with big lenticular sand-
stone lumps. Above follow 5: 75 cm of fine-grained shales, succeeded by
G: hard, finely laminated sandstones. Farther west the secltion is com-
pletely covered by Quaternary deposits.

Lakse Elv.

Immediately north of the above-mentioned coast section fossiliferous
beds crop out for a short stretch in the northern bank of Lakse LElv.
The beds are made up of a hard, rather fine-grained, light-grey cal-
carcous sandstone with scaltered fossils and fairly large mica scales.
Limea acuticosta occurs in large number. In addition the following species
were found:

Mactromya? groenlandica n. sp.?

Arcomya longa (Buv.)

Arcomya all. pelea (0’Ons.)?

Oxytoma inzquivalve (Sow.)

Oxytonma n. sp.

Limea acuticosta MUNsT.

Entolium frontale (Dtm.) .
Entolium callosnm (L.t xpGr.)

Aequipecten priscus (Scurorn.)

Chlamys substriata (Rom.) var. rinki (LuNpGr.)?
Plicatula sarcinula MTNsT.

Myoconcha sp.
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From two large blocks occurring in the river bed of Lakse Elv a
large number of fossils were brought back. The blocks were found at
the last bend of the river before it debouches into Hurry Inlet. The
rock of block 1 was a hard, greyish, rather fine-grained calcareous sand-
stone teeming with big shells. Certain beds arec made up of a rather
coarse arkose. In block 1 numerous shells of oysters, Chlamys substriata
rinkt, Equipecten priscus, and Entolium frontale, were found, all lying
with the convex side “upwards’. In block 2, which consisted mainly of
a coarce calcareous arkose-sandstone, numerous specimens of Myoconcha
decorata were found. The [ossil contents of the blocks were as follows:

Block 1. Tancredia n. sp. A.
Pholadomya ambigua (Sow .)
Oxytoma tnequivalve (Sow.)
Pinna cf. folium (Y. et 13.)
Isognonion n. sp.
Lima succincta (ScnLoTh.)
Entoliunt callosum Luxpan.
Aequipecten priscus (SCuLOTIL.)
Chlamys substriata (RoM.) var. rinki L.usnen.
Plicatula pectinoides Lan.
Placunopsis minuta Ltxpon.
Liostrea irregularis (MUNsT. em. Qu.)
Gryphea arcuata 1av.
Gryphea eymbiune Law.
Myoconcha decorata (MTxsT.)
[Tippopodiunt ponderosum Sow.

Block 2. Spiriferina miinstert Dav.
Tetrarhynchia sp. B.
Cardinia hybrida (Sow.)
Trigonia lingonensis DuM.
Tancredia n. sp. A.
Mactromya® groenlandica n. sp.
Pleuromya costata (Y. et 13.)
Arcomya all. pelea (p’Ons.)
Pholadomya ambigua (Sow.)
Oxytoma inequivalve (SOw.)
Isognomon n. sp.
Lima (Pseudolimea) boonei C.osSMAN
Aequipecten priscus (SCNLOTH.)
Chlamys substriata (RoMm.) var. rinki (LUuNDGR.)
Liostrea irregularis (MGNsT. em. Qu.)
Gryphea arcuata Lam.
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Gryphea cymbivin L.
Myoconcha decorata (MiUxsT.)
Hippopodium ponderosum Sow.

Reve Kloft.
In this small ravine, through which flows Storgaard Elv, an insigni-

ficant tributary to Lakse Elv, the section represented in pl. 9 was
measured on September 16th, 1926. It was in the same place in which
LacosTE measured his section in 1926 (sec p. 20). A comparison of the
two scctions does not show very great disagreements, mention should
merely be made here of the Tancredia bed (g.) ascertained by me, but
which entirely escaped l.acosTE’s attention. The section in pl. 9 ex-
hibits the following series of strata:

a.
b.

C.

d.

Shaly, yellowish-brown, line-grained sandstone with pebbles of shale.
Basalt, underlain by dark clay shales.

Micaceous shales with lenticular bedding. The shales alternate with
thin, light-grey beds and lenses of sandstone. On the surfaces of the
sandstone beds numerous trails may be observed (fig. 12). The beds
are uncalecareous and very ferruginous.

I'ine, shaly, micaceous sandstone with small irregular hard bands and
trails on the bedding planes.

A rather hard, brownish-grey sandstone bed without [ossils.
Loose, shaly sandstones, in the upper part sandy clay shales.
Very hard, dark-grev, rather fine-grained, ferruginous, calcarcous
sandstone with abundant large mica (lakes. Contains numerous fossils,
in the main in an excellent state of preservation. Many shells have
been transformed into a white calcarcous mass, while others are quite
fresh and of a dark-brown colour. In this bed the following fossils
were found:

Nucula cf. cordata Gr.

Parallelodon cypriniformis (LtUNDGR.)
Cardinia hybrida (Sow.)

Trigonia cl. lingonensis 1u .
Tancredia n. sp. A.

Tancredia johnstrupi (Lt xpGRr.)?
Tancredia (Corbicellopsis?) n. sp.
Arcomya afl. pelea (D’ORg.)
Entolium frontale (Duat.)

Entolium callosum (LuNDGR.)
Aequipecten bierringi n. sp.

Chlamys substriata (ROM.) var. rinki (LUNDGR.)
Amberleya cf. imbricata (Sow.)

Belemnites sp. ind.



Fig. 12, Sandstone wilh (rails. Raeve Klofl. Nal. size. —  Chr. Halkier phot.

3 e b Pt X o - M) :

Fig. 13, The north side of Rieve Kloft. AU the lop, the beds wilh trails and lenti-

cular bedding. On the slope covered wilh scree below, pieees of the Uptonia bed are

seen. In the middle of the picture a small FTaull. The beds Lo the right thereof have
been lowered @bout Hm. — 16.-9.-1926.
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h. Iine, shaly, medium-grained, micaceous sandstone with small, irre-
gularly hard bands.

i. A hard bed with numerous fossils, made up of alternating strata of
a coarse arkose (= the rock of block 1 in Lakse Elv) and finer-grained,
very micaceous, shaly beds. At several levels pavements with Ento-
laun frontale could be observed. At the top of the bed Scolithus-like
formations were observed similar to those mentioned from beds 2
and 3 in the coast section. Specimens of U'ptonia jamesoni were
encountered at the top as well as at the base of this bed. Otherwise
the fauna is composed as [ollows:

Tetrarhynchia sp. A.

Nuculana galathea (v’Onrs.)
Parallelodon cypriniformis (l.cxpGn.)
Cardinta concinna (Sow.)

Cardinia listeri (Sow.)

Trigonia lingonensis Du.
Venericardia? afl. liasina (MOORE)
Tancredia n. sp. A.

Tancredia n. sp. B.

Quenstedtia? n. sp.

Cardium (Jurassicardiwm?) phidlippianum DUNKER
Ceratomya petricosa (S1Mps.)
Pholadomya ambigua (Sow.)
Oxytoma inequivalee (Sow.)

O.xyloma n. sp.

Pinna el. folium (Y. ct 1))

Velata hartzi n. sp.

Entolinm frontale (Duw.)

FEntolium callosum (Lt NDGR.)
Aequipecten priscus (ScirLotTi.)
Chlamys substriata (RoM.) var. rinki (LuxpGr.)
Chlamys cfl. textoria (ScnroTi.)
Camptonectes n. sp.

Plicatula pectinoides Lam.

Plicatula sarcinula MUNsT. R
Placunopsis minuta LUNDGR.
Liostrea irregularis (MU~sT. em. Qu.)
Gryphea arcuata Lam.

Gryphaa cymbium Lam.

Myoconcha decorata (MGNSsT.)
Modiola levis Sow.

Hippopodium ponderosum Sow.
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Dentalivin parvilune (J. Breksax) Ricen.
Ptychonmiphalus n. sp.

Trochopsis? sp.

Uptonia Jamesoni (Sow.)

J. Conglomeratic, loose sandstone with fragments of fossils, underlain
by a hard, medium-grained sandstone bed, which must be assumed
to belong (o the Rhieto-Liassic plant series following immediately
below.

Large block at the shore north of Ivssorigsex.
Immediately south of the low coast section through Lhe green sand-
stone already mentioned by Ilswrz (fig. 14), which is Lraceable as far

x . e — ptlibe., |

Fig. 14 Green sandstone of the Cape Stewarlt Formalion in the coast clilT north
ol Ivssorigsek. — 11.-7.-1927.

as Nathorst Mountlain, a huge block of a hard, dark-grey, nearly black
reck was found, composed mainly ol coarse arkose wilth a great accu-
mulation of small shells in certain beds, and penetrated by burrows
filled with a dark clayey substance. From Uhis block the fossils are no
doubt derived which were described by Luspares from his dark lime-
stone. The material worked up by llave likewise includes pieces Lhat
may be derived from this block. The block contains specimens ol {p-
tonia jamesoni, and its exceedingly rich launa therefore gives a good
idea ol the fossil contents ol this zone. The fauna comprises:

“Ophiomorpha’™

Discinisca n. sp.

Tetrarhynchia sp. A.
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Stolmorhynchia n. sp.
Lobothyris all. punctata (Sow.)
Ornithella s
Nuculana all. complanata (Gr.)

Nuculana zieteni (Brauxs)

Parallelodon sp. A. all. buckmani (Rian.)
Parallelodon cypriniformis (L.uNpan.)
Cardinia hybrida (Sow.)

Cardinia all. altenuata (STUTCHBURY)
Trigonia lingonensis v,

Astarte striato-sulcata Ros. forma b Tare
Astarte scanensis? Mga.

).

—

Astarte all. obsoleta 1)U NKER
Astarte bayi 1.uxpar.

Astarte wandeli 1.t Npon.
Venericardia? all. liasina (Moonk)
Tancredia n. sp. A.

Tancredia n.sp. B.

Tancredia cl. elegans Mzc.
Tancredia johnstrupi l.uxpan.
Quenstedtia? n. sp.

Cardium (Jurassicardium?) philipptanum DUNKER
Tellina? n. sp.

Mactromya? groenlandica n. sp.
Gresslya lurnulata TaTe

Arcomya afl. pelea (0’Onrz.)
Goniomya hybrida (MUNsT.)
Oxytoma (nequivalve (Sow.)

Pinna cl. foltum (Y. et B.)
Cultriopsis n. sp.

Lima succincta (Scurotii.)

Lima (Plagiostomna) eucharis v’ Onai,
Lima (Plagiostoma) punctale Sow.
Limea acuticosta MUNsT.

Velata hartzi n. sp.

Entoliwn frontale (Dtw.) .
Entolinm callosum (Lu~xpan.)
Aequipecten zquivalvis (Sow.)
Aequipecten priscus (ScnLortil.)
Chlamys substriata (Rom.) var. rinki (l.usxnGr.)
Camptonectes n. sp.

Plicatula pectinoides 1.am.

Plicatula cf. lzvigata (1’Onn.)
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Plicatule sarcinula MENsT.
Placunopsis minuta 1.UNDGR.

Liostrea irregularis (MUxsT. em. Qu.)
Gryphaa arcaata 1.am.

Gryphaea eymbium 1.am.

Terquemia pectiniformis 15, Dest. (arietis Qu.)
Myoconcha decorata (MVNST.)
Modiola lavis Sow.

Modiola all. subcancellata Buv.
Hippopoditun ponderosune Sow.
Tornatellaca cf. fontis (Duvw.)
Uptonia jamesoni (Sow.)

From other blocks found in the territory round the settlement
Ivssorigsex Lthe following fossils were colleeled, all of which must be
assumed 1o belong to the Jamesoni zone.

Spiriferina miinstert v,
Tetrarhynchia sp. A.

Tetrarhynchia sp. 3.

Stelmorhynchia n. sp.

Rhynchonellu cf. scalpellum ()v.
Lobothyris all. punctaia (Sow.)
Lobothyris ¢f. subpunctata (Dav.)
Pardallelodon ¢f. buckman: (Ricu.)
Parallelodon cypriniformis (Luvsnar.}
Cardinia hybrida (Sow.)

Trigonia lingonensis Duw.

Tancredia n. sp. A.

Tancredia johnstrupi l.vxnpan.
Quenstedtia? n. sp.

Mactromya lindhammeri Roviien
Mactromya? groenlandica n. sp.
Pleuroniya costata (Y. el 13.)
Gresslya lunulata Tare

Arcomypa longa (3uv,)

Arcomya all. pelea (n'Onn.)
Pholadomya ambigua (Sow.)
Oxytoma inrquivalve (Sow.)
Pseudomonotis cf. papyria (Qu.)
Pinna cf. folium (Y. el B.)
Isognomon n. sp.

Lima succincta (ScuiroTit.)
Lima (Plagiostoma) eucharis p’ORrs.
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Lima (Pseudolimect) boonei Cossmax
Limea acuticosta MUNsT.

Velata hartzt n. sp.

Entolium frontale (Dun.)

Entolium callosum (LuNxpenr.)
Aequipecten @quivalvis (Sow.)
Aequipecten priscus (SCILOTIL)
Chlamys substriata (RoM.) var. rinki (Luxpen.)
Chlamys cf. textoria (ScuLori.)
Camptonectes n. sp.

Plicatula pectinoides L.

Grypleea arcuata L.

Gryphaa cymbium Liax.

Myoconcha decorata (MUNST.)
IHippopodiun ponderosunt Sow.
Pleurotomaria all. singularis SIEBERER
Ptychomphalus n. sp.

Scurriopsis? vendarensis CossMAN
Striacteonina boont CossMaN

Uptonia jamesont (Sow.)

B. The area hetween lvssorigsek and Albuen.

Tancredia Kloft.
Midway between Cape Stewart and Dinosaurus Elv there oceurs in

Neill's CHiT a conspicuous ravine, which was called Tancredia Kloft.
Here the section represented in pl. 9 and in fig. 15 was measured on
September 29th, 1926. It comprises the following beds:

d.

b.

~

Black clay shales with plant remains in the river some distance inland.
The section through the coast clill:

QQuaternary gravel.

Brown sandstone with big conceretionary formations.

Shaly sandstone and sandy shales (lenticular bedding) with annelid

trails on the bedding planes.

Half a metre of a hard, rather [ine-grained, light-greyv ferruginous

arkose-sandstone with very few badly preserved [ossils, among which

Tancredia cl. n.sp. A.

Shales, sandy at the base.

L.oose sandstone.

Hard bed, 1 m thick, very coarse, grevish-brown arkose rich in quartz

grains. Typical pavement with entire shells of Entolium jrontale. In

addition Uptonia jamesoni and Lhe following fossils were found:
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Cardinia sp.

Tancredia n. sp. A.
Mactromya? groenlandica n. sp.
Arcomya? n.sp.

Oxytoma iequiealee (SOw.)

Isognomon n. sp.

Lima (Pseudolimea) booner Cossmax
Entoliwm frontale (Dvw.)

Entolivm callosiwun (L.v xpon.)

et £ -J
I'ig. 15, Thurry Inlel, seen from the top of Neill’s CHIT al Tancredia Kloft. To the
right Liverpool Land. The hard beds exposed in the lower parl ol the ravine lo

the Telt is the Uptonia limestone. — 29.-9.- 1926,

Aequipecten priscus (Scurotn.)

Chlamys substriata (Roam.) var. rinki (Lvsner.)
Liostrea irregulares (MUNST. em. Qu.)

Gryphea cymbiwm 1.aw,

Myoconcha decorata (MTNsT.)

Modiola levis Sow.

Hippopodium ponderosun Sow.

1. Loose, coarse sandstone, resting upon a hard bed, 1.5 m thick, corre-
sponding to bed h. Here, too, Entolitun frontale and a [ragment of
Uptonia were observed, bul otherwise no fossils were collected here,
the bed being much obscured by débris. IFor the same reason the
superposition on the plant-bearing Rhito-Liassic series could not be
closely studied.
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In a loose piece ol rock found above the (ptonia horizon and con-
sisting ol a conglomerate composed ol shalv pebbles, gneiss; and olher
pebbles coated with elay, were Tound some shells ol Plicatula of. Lievi-
gata, probably originating from the uppermost bed ol the seetion.

Ravine south of Dinosaurus Kloft.
On the shore between Tancredia Klolt and Dinosaurus Klolt there
often occur large blocks remarkable for thetr vich content ol Tossils. They
are huge concerctionary formations, sometnmes thinly Taminated. The

Fig. 16, Conerclion from the “Geevillia™ horizon. crowded wilh shells o Gereitti
vel Pterdo. Width of the concrelion 60 cme Second ravine soulh of Dinosinrns Kloll,
Chr Talkier phot.

rock  vartes from  line-grained, dark-grey  calcarcous sandstone with
abundant mica on the bedding planes, Lo coarse, dark-coloured arkose-
sandstone. In order to determime thie place of this rock in the sequence
of strata, an ascent of Neill's CIilT was made in the second ravine south
ol Dinosaurus Klolt. The base of the Charmouthian here occurred at
an altitude of 125 m above sea level, and above it Tollowed the series
ol strata represented in pl. 10. The series will not be dealt with in detail
here, as it is practically 1dentical with the seclion on the soulh side of
Dinosaurus Kloft, and on account of scree was not very exactly measured
However, below the uppermost basalt layver; which fornmis the top of the
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clilf, there occur a number of vounger beds not visible in the clifT at
Dinosaurus Kloft. In these upper beds, occurring between 220 and 280 m
and consisting mainly of sandstones with subordinate beds of shale,
several horizons of cone marl were observed. Here, at an altitude of
275 m, that is, 150 m above the base ol the Charmouthian, the fossiliferous
rock sought for was found in the form of a number of large concretions.
The fauna embedded in these concretions is exceedingly rich in in-
dividuals (fig. 16), but rather poor in species. In some concretions a
Geruillia (or possibly a Plerie) predominates, others contain numerous
specimens of Pseudononotis substriata, and others again numerous shells
ol a Cyrena-like form. The fauna collected from this horizon, which I
have formerly termed the Gervdllia horizon, includes the following species:

Cyrena? sp.

Pleuromya sp. indet.

Pseudomonotis substriata (MENsT.)

Gervillia? sp. nov. A.

Leostrea irregularis (MU xsT.)

Mytilus n. sp.

Ceratomya sp.

The south side of Dinosaurus IKloft.
Here the following section was measured on September 10th, 1926
(plate 10).
Up to 140 m alternating arenaccous and argillaceous beds be-
longing to Lhe Rhicto-liassic plant series, sharply bounded upwards,
were overlain by the following beds:

140 — 140.45 m Conglomerate with pebbles of the size of a nut.

140.45—-142.5 m  Shaly, grevish-vellow arkose-sandstone with subordi-
nate coarse-grained beds.

1425 --144 m Hard bed of a very coarse, greyish-brown arkose-lime-
sandstone wilh numerous fossils and pavements of
LEntoliune frontale. 1lere the following [ossils were col-
lected:

Spines of Fchinoidea

Serpula sp. cl. torquata QQu.

Grandirhynchia n. sp.

Grandirhynchia elit n. sp.

Lobothyris all. punctata (Sow.)

Nuculana zietent (Brauxs)

Cardinia hybrida (Sow.)

Cardium (Jurassicardium?) phillippianum DUNKER
Pleuromya costata (Y. et B.)
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144
146

147.5

146 m
147.5m

149 m

Avenep RosuxknanTz, |

Orytoma inrquivalve (Sow.)

Pinna cf. folium (Y. el 1))

Entoliwm frontale (Duw.)

Aequipecten priscus (SCnLoTin)
Gryphaea cymbium 1iam.

Myoconcha decorata (MENsT.)
Pleurotomaria (Sissenna) procera np Onn.
Ptychomphalus nodosus (SIEBERER)
Amberleya cf. polytaenia Cossmax

Loose, rather line-grained, shaly sandstones.

[Tard bed of a grevish-green, rather fine-grained limy
sandstone, richly micaceous. Numerous fossils. T'he
malrix of this rock contains numerous angular quartz
grains and only occasional felspar grains. The ¢ement
is highly ferruginous. Rocks very nearly identical with
this are the Tancredie bed in the Rieve Klolt and (he
upper shaly limestones al lglerajivil (Liverpool Land).
This bed has vielded the following launa:

Spines of Lchinoidea

Lobothyris sp.

Nuenla cf. cordata Gy,

Parallelodon ¢l. eypriniformis (L.t xnai.)
Mactromya? groenlandica n. sp.
Orytoma tneequivalve (Sow.)
Isognomon all. lugdunensis (1uva.)
Geredlia of. Leves J. Broksax

Lima (Plagiostoma) encharis v’ On.
Lima (Pseadolimea) boonet COSSMAN
Lima cl. suceineta (Scinrorn.)
Aequipecten priscus (SCHLOTIL)
Aequipecten bierringi n. sp.

Chlamys substriata (Rom.) var. rinki (L.t NnGR.)
Placunopsis minuta Lt NnGn.
Liostrea irregularis (MUNsT. em. Q)
Modiola cl. scalprum Sow.
Iippopodinm ponderoswm Sow.
Amberleya cl. polytania (CossyMax)
Lytoceras ftmbriatim (Sow.)
Beaniceras sp.

Androgynoceras? sp.

Loose, shaly sandstone.
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149 150 m Hard, brown bed of a rock reminiscent of the Beani-
ceras bed, but somewhat coarser-grained. In this bed
badly preserved shells ol Parallelodon cf. cyprinifornus
(Luxpar.) and other species were found.

150 —151.5 m Loose, shaly, grevish-vellow sandstone.

1515 —152 m Hard, brown sandstone bed.

152 —160m Shales with subordinate sandstone lenses and beds
with {trails.

160 —172m Sandstone with subordinate shaly beds and trails. As
in the subjacent bed, lenticular bedding can be ob-
served.

172 — 176 m Shaly, grevish-vellow sandstone with mud cakes and
fossil wood.

176 — 178 m Brown, hard, coarse sandstone with big concretions.

178 —184m \White, rather coarse, shaly sandstone.

184 —I84LHm  Basalt sill.

1845 —I185m Black clay shales.

1R —190 m Alternating white, line-grained sandstones and shales.

190 —-195 Coarse, shaly sandslone, in the upper part interstrati-
fied with brown. hard beds conlaining concretions
and wood.

1495 —210m Sandstone beds alternating with thin bands of clay
ironstone.

210 —220m Alternating beds ol sandstone and shales.

220 —233 Scree.

235 —247Tm Basalt sill.

I'rom the top of this basalt sill the land rises slightly towards the
west: At a distance of some hundred metres from the edge of the coast
clifl fossiliferous sandstones inuch obscured by scree and solilluction soil
are met with. Here the following species were collected:

Trigonia cl. literata Y. et B. (big form)
Lima (Pseudolimea?) sp.
Liostrea cl. erina (p"Orun.)

This sparse fauna proves the strata to be connected with the oyster-
beds in Nathorst Mountain. FFurther, they are younger than the Ger-
villic beds in ravine 2 south of Dinosaurus Klaft.

Round Dinosaurus Elv the oyster beds constitute the surface layers
of the plateau, and fossils were encountered in many places. Almost due
west of the ravine 2 just mentioned, the surface of the plateau is made
up of thinly laminated sandstones, the bedding planes of which are

entirely covered with shells of Pseudomonotis substriata (Mi~st.). In

110 4
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5 ) 3 A

Fig. 17, The junction of Modiola Ilv and Lakse Elv. The light-coloured slope in

the middle of the picture consists of the Upper Lias Oyvster heds. which in the back-

ground are overlain by shales and clay of the Vardeklolt Formation. The two
marked summils are due o the presence of [wo basall dykes, — [4.-7.- 1927,

beds underlving the Pseudomonotis bed some hundred metres farther
south the following species were found:

Loboidothyris sp.
Trigonia cl. literata Y. et B. (big form)
Leostrea ol erina (0°Onni.)

Delail-picture of the northernmost basall dyke seen lo the leftin fig. 17
14.-7.-1927.
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In the river valleys inland the ovster beds crop out in several places,
and collections of fossils were made in two places, viz.

Moadiela Elv.
In the castern valley side near the place where this river empties
into Lakse Elv, yellow, coarse, micaceous sandstone cropped out (lig. 17).
Here the following species were collected:

Loboidothyris sp.

Pleuromya all. elongata (MGNsT.)
Gresslya sp.?

Oxytoma cl. cygnipes Y. ot 13.
Isognomon cl. (sognomoides (STAanL.)
Lima (Plagiostoma) ¢l. toarcensis DESL.
Lima (Plagiostoma) n. sp.

Lima (Pseudolimea) cl. boonel Cossmax
Variamussium n. sp.

Camptonectes all. sublirvigatus (linxsT)
Placunopsis n. sp.

Liostrea cf. erina (0°Onu.)

Modiola n.sp.

Amberleya ol capitanea (MiENST.)

Peculiar for this locality is the occurrence of a very big Placunopsts.

Trigonia Elv.
On the south side of this river, an insignilicant tributary to Lakse
Elv (fig. 19), ovster beds appeared at the surface, which was strewn with
fossiliferous concretions. The following important fauna was collected:

Loboidothyris n. s).

Trigonia literata Y. et 13,

Gresslya donaciformis (i)

Gresslya rotundata (Purn.)

Arcomya n.sp.?

Pinna cl. opalina Qv.

Isognomon cl. (sognomoides (STanu.)

Variamussim n. sp.

Camptonectes all. sublevigatus (1Xrxsrt)

Liostrea c¢f. erine (0’Orun.)

Modiola n. sp.

Pseudolioceras compactile (Simrs.)

Pseudolioceras cf. wiirttembergeri (DEXCKM.)
4*
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Fig. 19, Oullall of Trigonia Elv inlo Lakse Elv. In The foreground Upper Liassic

slrata wilh numerous fossiliferous concerelions. The upper part of [he mounlains

in the background consisls of yellow sandstone resling on micaceous clay shales. holh
belonging Lo the Varde Klolt Formalion, — 21.-9.-1928,

big belemnile-phragmocones
Glyphea rosenhrantzsi vaN STRAELEN

The ammoniles found warranl the reference of the beds Lo the
Upper Toarcian. Very frequently the concretions had formed round
remains ol Glyphea.

Ostrea Elv.

At the mouth of Ostrea Llv in Scoreshy Sound oyster beds may
also be found. Personally [ did nol investigate conditions there, but my
Grreenlandish assistant, Mikaer Kusaw, brought back the lollowing
species [rom this locality:

Loboidothyris sp.
Gresslya abducta (Pnir.)
Liostrea cl. erina (0°Ons.)

Neill’s Cliff between Dinosaurus Kleft and Albuen.

Between the southeastern point of Jameson Land (Cape Stewart)
and Tancredia Klolt a narrow, low foreland extends between Neill’s CLift
and the shore. It tapers towards the north, and disappears entirely at
Tancredia Kloft. Between this latter and Dinosaurus Kleft the cliff
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extends right out to the shore line. On following the clilt north ol Lhis
point, the foreland appears again, but not until the small hooked spit,
Albuen (the elbow), does it attain any considerable width. Along the
stretch from Dinosaurus Kloft to Albuen, the lower portions ol Neill's
CIfT are much covered wilth débris, and the Jamesont horizon was not
observed fixed until opposite Albuen. Blocks originating from this hed
are rather frequently found on the [oreland and along the coast, testi-
fyving that the beds are concealed beneath the scree. In blocks consisting
of rather fine-grained calcareous sandstone containing big shells of
Entolium frontale and other scattered fossils, the [ollowing fauna was
found:

Cualeirhynchia? sp.

Lobothyris cl. punctata (SoOw.)

Ornithella cf. sartacensis (p"Oni.)

Trigonia lingonensis Duw.

Mactromya? groenlandica n. sp.

Orytoma inequivalve (Sow.)

Entoliune frontale (Dum.)

Aeguipecten priscus (Scirorin.)

Camptonectes n. sp.

Plicatula pectinoides 1.ay.

Liostrea irregularis (MENsT. e, Q)

Pleurotomarta sp.

Ptychomphalus consobrinus (TATE)

Neill’s Cliff opposite Albuen.
Just opposite Albuen the following section was measured in a small,

very steep ravine (plate 10 and fig. 20) on Seplember 7th, 1926:

Up to 207.5 m Scree.

207.5-—208 m  Loose, shaly, coarse-grained sandstone.

208 210 m  Hard bed ol a rather line-grained calcareous sandstone
with pavement ol Entolium frontale al 209 m and scattered
fossils at three other levels. Alternating with this fine-
grained limestone are beds of a coarse, conglomeralic,
calcarcous arkose-sandstone. From this bed the following
fossils were collected:

Serpula sp. cl. torquata Qu.
Grandirhynchia n. sp.
Lobothyris all. punctata (Sow.)
Cardinia hybrida (Sow.)
Trigonia lingonensis 1Dum.
Tancredia n. sp. A.
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e

Ilig. 20, Neill's Clilt opposite Albuen. The dark bed is a basalt sill. AL s the ravine
is found in which the seclion given in p. 53 was measured. — 7.-9.-1926.

Areomya all. pelea (0" Onrni.)
Pholadomya ambigna (Sow.)

Pinna of. foliim (Y. et B)

Lima succineta (Scuiorin)

Lima (Psecdoliniea) booner Cossaman
Entolium frontale (e )

20 } B ey R L e ok <)
Fig. 21. The conlacl between the Neill's CLIT Formation (below) and the Vardeklolt

Formation. All. 408 m. Section opposite Albuen. — 7.-9.-1926.
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Entolium callosum (L.t Npan.)

Aequipecten equivalvis (Sow.)

Aequipecten priscus (SciLotn.)

Chlamys substriata (Rom.) var. rinkd (Lusoan.)
Plicatula pectinoides Liav.

Liostrea irregudaris (MTNsT. em. Q)

Gryphea arcuata Las.

Gryphaea cymbiune 1.an.

Passaloteuthes ¢l apicurvata (DE BLAINVILLE)

210 212 m  Shales with sandstone lenses.

212 218 m Grey shales.

218 226 m  Shaly sandstones allernaling wilh shales.

220 234 m  Yellow, rather line-grained sandstone beds allernaling
with thin beds of clay ironslone.

234 248 m  Iine-grained, beautifully stratilied sandslone.

24K 272 m  Beds ol sandstone wilh conceretions, allernating with
Lhin shaly beds.

272 277 m  Dark, micaccous, sandy shales.

277 =280 m  Basalt sill.

280 --290 m  Hard, grevish-vellow shales penetraled by basalt dyvkes.

200 -—290.5 m Basall sill.

290.5---295 m  Hard, grevish-vellow clay shales.

205 320 m o Yellowish, medium- to line-grained sandslone beds alter-
nating with sandy shales, which are particularly nume-
rous in the upper parl. At 310 m well detined c¢ross-

bedding.
332 m  Sandy shales.
332 --340m  Shaly sandstones.
340 38 m Alternaling beds of sandsltone and sandy shales.
343 -343.5 m Sandstone containing indeterminable ovsters. At the top

a bed of cone marl 10—20 ¢m thick.
343.5 408 m Grey, shaly sandstone bed with fossils at several levels.
At 308 m big specimens ol Belemnite phragmocones
were collected.
At 370 m a bed crowded with spongeliomorphic
fucoids (lig. 22).
AL 390 m numerous specimens ol Liostrea ¢f. erina
(0°Onrn.)
AL 394 m Pinna sp. and numerous bivalved speci-
mens ol Leostrea cl. erina (p°Onrp.) were collected.
At 408 m the Ostrea sandstone was very sharply
demarcated from the overlying black Balhonian shales
(lig. 21).
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408425 m  Black, micaceous, much crumbled clay shales.
425—426 m  Basalt sill.

426—447m  Black, micaccous clay shales.

447456 m  Basalt sill.

In the black shales no fossils were found, buf according to their
straligraphical position they must be referred to the lower, Bathonian,
part of Lhe Vardekloft Formalion.

C. Neill’s Cliff between Albuen and Point Constable,

Along this stretch the foreland attains its greatest width opposite
Albuen, but decreases gradually in width northward to Hare Elv. I'rom
this river to the delta ol (raase LElv (Goose River) at Point Conslable

\,// -

/

oL
2 7f \\T

[N

\

Fig. 22, Spongeliomorphic Iacoids. Seclion opposite Albuen. 370 m. Ah. Uy,

the foreland is quite narrow. [t is in part made up of Quaternary deposits,
in which a fairly considerahle quantity of red marl of the Klitdal IForma-
tion enters as a component in many places. The largest hills attain a
height of 100—150 m, and seem to conlain a nucleus of Mesozoic sand-
stones. Along this stretch the clill is intersected by two large rivers,
Hare Elv and Gaase Elv, and by numerous smaller rivers, the more
important of which are Varde Llv, Aslarte Elv, Moskusokse Lilv, and
Primula Elv, which have carved out deep ravines. The Liassic beds were
investigated in a number of localities along this stretch, namely from
south to north:
Goniomya Kloft.

A small ravine in Neill’'s Chll immediately north of Albuen was
given this name. No section was measured there, the beds being greatly
covered with débris. At an altilude of 218 m a hard, fossiliferous bank
cropped out, mainly built up of coarse, conglomeratic, calcareous arkose-
sandstones of a greyish-green colour and with a brownish weathering
crust. Pavement with Entolium frontale was observed. In some subordi-
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nate beds Lhere occurred, in a finer-grained matrix, a large accumulation
of small fossils, corresponding entirely Lo the large block found ncrth of
Ivssorigsek. IFrom this bed the lollowing fossils were collected:

Lingula sacculus Cuav, el Dew,
Grandirhynchia n. sp.
Squamirhynchia n. sp.

Lobothyris all. punctata (Sow.)
Ornithella sp.

Parallelodon ¢l. buckmani (Rici.)
Parallelodon cypriniformis (L. Npar.)
Cardinia coneinna (Sow.)

Cardinia hybrida (Sow.)
Venericardia? ali. liasina (MooRE)
Tancredia n. sp. A.

Tancredia n.sp. B.

Tancredia johnstrupd (Lv Npan.)
Tancredia? n. sp.

Quenstedtia? n. sp.

Mactromya aspasia (v"Ors.)
Mactromya? groenlandica n. sp.
Cardiwm (Jurassicardiem?) plillippianum 1)U NKER
Pleuromya costata (Y. el 13)
Ceratomya petricosa (S1Mps.)
Arcomya all. pelea (0°Onri.)
Arecomya? n.osp.

Gontomya hybrida (MiNsT.)
Pholadomya ambigua (Sow.)
Orytoma ineequivalee (Sow.)
Pseudomonotis cf. papyrica (Qu.)
Pinna cl. foliwm (Y. el 1)
Isognomon n. sp.

Lima suceineta (ScurotTit.)

Lima (Pseudolimeda) boonei Cossaax
Liwea acuticosta Mixsr.

Velata hartzi n. sp.

IEntolium: frontale (1tM.)

Entolivm callosim (L.t XpGR.)
Aequipecten priscus (Scurori.)
Chlamys substriata (Rom.) var. rinkd (Lesoar.) !
Chlamys cl. textoria (ScnoTil,)
Plicatula pectinoides 1.aw.

Liostrea irregularis (MUXsT. em. Qu.)
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Gryphea arcuata liaw.

Gryphaea cymbium 1.am.

Myoconcha decorata (MixsT.)
Tlippopodium ponderosum. Sow.
Dentaliwm cl. elongatum gracile MooRE
Ptychomphalus n. sp.

Amberleya cf. polytacnia CossMAN
Proconulus (Epulotrochus) epulus (n"Ors.)
Tornatelluea sp. cl. fontis (Dum.)
Procerithiun? sp.

Passaloteuthis cl. apicurrata (bE BrLarzviLLE)

As especially characteristic of this localily should he mentioned the
large number of shells of Lingula sacculus and (he rather numerous
led
specimens of Goniomya hybrida.

Varde Kloft.

Sections were measured in this ravine (fig. 23) on Augusl 22nd and
201h, 1926. The entire series ol strata could not be measured, the sides
ol the ravine being much obscured by débris. The results arrived at are
given in pl. 1L The course of the main section follows the main river,
Varde Elv, while the other measuremenl was made at the first left hand
tributary Lo Varde Llv passing up through the ravine.

Themainsection, measured on August 29th and Seplember 2nd, 1926.
The base of the Neill's CLifl Formation is cut through by Varde Elv

at a height of 185.H .

185.0—188.7m Loose, coarse-grained conglomeratic sandslone.

182.7—191 m  Hard bed ol grevish-green, conglomeralic, calcarcous
arkose-sandstone with a brownish weathering crust.
Pavement with Kntolium frontale. In addition the fol-
lowing fossils were collected:

Grandirhynchia sp.

Lobothyris all. punctata (Sow.)

Cardinia listeri (Sow.)

Cardinia hybrida (Sow.) :
Astarte siriato-sulcata Rom. forma a TaTe
Tancredia n. sp. A.

Tancredia johnstrupt (L.usxpen.)

Oxytoma inequivalve (Sow.)

Lima (Pseudolimea) boonei CossMaN
Limea acuticosta MUNsT.
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Fig. 23, Neill's CHIT al Varde Klolt. The Neill's ChiT Formalion marked by basall
sills and dykes. The snow-capped top of the ¢liff consists ol the Vardeklofl
Formalion. — 6.-9.-1926.

Entolium frontale (Dum.)

Entolium callosum (Lu~NDGR.)

Aequipecten priscus (SCHLOTIL)

Chlamys substriata (Rom.) var. rinki (Luspcr.)
Plicatula pectinoides 1.ax.

Gryphea arcuata l.aM.

Gryphaea cymbiwm Ly,

Modiola lrvis Sow.

Ptychomphalus consobrinus (T ATE)
Passalotheutis cl. apicurvata (DE BLAINVILLE)

191193 m  Greyish-green loose sandstone with poorly preserved
fossils. At the top a somewhat harder grevish-green bed
vielding Aequipecten bierringi. The rock entirely recalls
the Beaniceras horizon in Dinosaurus Kloft and the
Tancredia bed in Razve Kloft.

193—195 m  Grey clay shales.

1959—-207 m  Sandy shales.

207—210 m  lLooser sandstones interbedded with hard bands.

210—212m  Sandy shales.

212—218 m  Compact sandstone beds alternating with thinner beds
ol clay ironstone.

218—226 m  Scree.

226—237 m  Basalt sill with slabs of sandstone.
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237 —239.5 m Coarse-grained, calcarcous arkose-sandstone, of a grey
to vellowish-grev colour and containing {lat pebbles of
micaceous shale and kaolinised felspar grains. The rock
is more line-grained upwards.

2349.5—241.5 m Alternaling sandslones and shales.

241.50—-245.5 m Basalt sill.

245.0—25L m  Sandy shales with small concretions without fossils.
2561 —253 m  Basall sill.

253 —-208 m  Sandy shales.

208 —2G4m  Dark-brown clay shales with lenses ol line-grained white

sandslone. Abundanl mica on lhe bedding-planes. The
rock is highly ferruginous.

264 —272m  Scree.

272 —290 m  Cross-bedded sandslone interstratilied with thin, sandy
beds of shale, which contains plant remains at 273 m.

200 —320L m  Seree.

321 —324m  Basalt sill.

324 —330m  Black, crumbling shales.

330 —340m  Basall sill.

340 -394 m  Coarse, vellowish lo whilish, calcarcous arkose-sand-
stones often containing big quarlz grains. Looser beds
alternate with hard, projecting beds (lig. 24). Fossils
oceur at several levels within this series, namely:

al 342m

Trigonia literata Y. el B.
Plewromya all. elongata (MTNsT.)
Gresslya rotundata (Puiri.)
Liostrea cf. erina (b’ Onrs.)
Modiola n. sp.

al 352 m
Trigonia literata Y. el .
Astarte madsent n. sp.
Plearomya all. elongate (MENsT.)
Gresslya donaciformis (Purni.)
Gresslya abducta (Piri.) .

at 362 m
Oxytoma ineguivalee (SoOw.) var.
Variamussium n. sp.
Liostrea ¢l erina (0°Onrs.)
Dactylioceras sp.
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Fig. 24 Fos:iliferous Upper Liassic beds in Varde Kloll resting ona basalt sill.
1.-9.- 1926,

al. 380 m
Trigonia cf. literata Y. et B.
Gresslya abducta (i)
Pinna el opalina Qu.
Liostrea ¢l erina (n"Onrn.)

at 382 m
cl. Rhynchonella lineata Y. el B.
Loboidothyris n. sp.



62

394

395
400
400.
401
401
402,

403
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Ornithella cf. sarthacensis (n°ORB.)
Astarte madseni n. sp.

Pleuromya all. elongata (MU ~sT.)
Arcomya all. longa (Buv.)

Orytoma inequivalve (Sow.) var.
Pinna of. opalina Qu.?

Gervillia n. sp.

Lima (Pseudolimeda) ¢l. boonel Cossmax
Entolinm denvessume (i)
Camptonectes all. sublevigatus (EnxsT)
Placunopsis all. gingensis Qu.

Liostrea ¢f. erine (p’OnrB.)

Modiola n. sp.

Trochus all. torulosus ().

Patella sp.

Megatenthis sp.

big belemnite-phragmocones

394 m

“Ophiomorpha™

Oxytoma teequivalve (Sow.) var.

Lima (Plugiostoma) cf. toarcensis DESL..
Lima (Plagiostoma) n. sp.

Entolawn demisswm (PnivL.)
Camptonectes all. sublevigatus (Enxsr)
Liostrea ¢f. erina (n"Ori.)

Al 394 m a hard band of grev sandslone with occa-
nal big quartz grains, slightly micaceous. Some beds

crowded with crinoid stems and arm plates.

—395 m

—400m

-=400.25 m
250—401 m

-—401.25 m

20-—402.0m

5 —403 m

-—403.5 m

Coarse, greenish-vellow sand with thin shaly beds in
the upper part.

Hard, sandy shales.

Black shales.

Coarse, greenish-yellow sand.

Coarse sandstone bed.

Coarse greenish-vellow sand.

Dark shales interstratiflied with thin sandslone bands,
in which are embedded poorly preserved plant remains.
Basalt sill, overlain by black clay shales with thin
sandstone beds in the lower part. At 420 m the black
shales are covered by scree.

The beds above 402.5 m belong to the Vardekloft Formation.



I The Lower Jurassic Rocks of Isast Greenland. 63

<

Scection in the first side ravine, measured on August 22nd, 1920.

This section leads across some passages greatly obscured by scree,
still it is possible Lo distinguish some few beds which supplement the
section from Varde Elv given above. From Varde Elv to the top of the
first large basall sill the same series of strata was observed as is recorded
from Varde Elv.

oy

244 252 m Medium-grained, kaolinised arkese-sandstone with shaly
pebbles.

252 — 207 m  Scree.

207 268 m  Nlicaceous sandstone.

208 —260 m  Grey shales with annelid trails.

260 -—=282m  Scree.

282 —-286 m  Micaceous shales wilth planl remains and three small
basall sills, 30 cm Lhick.

286 —290 m  Shaly sandstone.

200 291 m  Hard, light-grey, micaceous, calcarcous sandstone with

scatlered shells and annelid (rails. I[n this bed Psen-

domonotis substriata and Pecten sp. indet. were found,

and further a loose piece ol grevish-black cone marl.
291 =308 m  Scree.

308 —310m  Coarse, thin-bedded sandstone wilth coal fragments.

310 312 m  Iighly crumbling, coarse sandstone with thin beds of
shale.

312 3125 m Fine-grained sandstone containing fossil wood.

312.5—320 m Serec.

320 —326 m  Basall dyke.

326 —348 m Serce. At 337 moa band ol dark, unfossililerous, thinly-
laminated limestone, 0.25 m thick.

348 3550 m  Basalt sill.

355 368 m Brown. conglomeralic, mmch weathered, sandstone, with
numerous [ragments ol Belemnites 1ving loose on Lhe
surface al 360 m.

368 --368.5m Basall sill.

368.5—370m  Compact brown sandstone with small concretions, in
some cases containing fossils. I“rom this bed remains of
Glyphea rosenkranizi were brought home.

Above this point the clill recedes considerably, and Lhe even slope
is covered with sandstone screc.

First ravine north of Varde Kloft. P
Between Varde Kloft and Astarte Kloft Neill's Cliff is much covered
wilh scree (lig. 25), and fossils were therefore collected in a single place
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only. In the first small ravine north of Varde Kloft Ilarris; on August
209Lh, 1926, al an altitude ol 375 m collected the following fossils, corre-
sponding to the fauna of the lower parl of the ovster beds in Varde
Inloft:

Astarte madsens n. sp.

Megateuthrs all. conoidea (Orred)

Megateuthis sp.

= T

Fig. 25. Neill's Chlf belween Varide Klolt and Astarte Klofl. In the foreground
Varde Elv. — 26.-8.-1926.

The mouth of Astarte Kloft.
On the south side of this large ravine the section shown in pl. 12
and fig. 34,1 was measured on August 28th, 1926. The base of the Neill's
CIIT IFormation is here al an altitude ol 247 m.

247—2H2 m Bed 1 (lig. 28). lLoose, coarse-grained sandstone, in the
lower parts conglomeratic with occasional larger pebbles
made up of various sediments: coars¢ arkose-sand-
stone, [ine-grained calcarcous sandstone, and further
stones of various metamorphic rocks. Only indetermin-
able fragments of fossils were found in this bed.

252—-2H3 m Bed 2. Grevish-green, very coarse-grained arkose-
sandstone with accumulations of angular pebbles and
many fossil fragments. This bed is fairly compact and
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i o L 4

© 26, Rhaclo-Liassic plant heds al the mouth of Astarle Kloft. N1 the top. right,
two haed heds: belonging (o the Neill's CLHO Formation. The lower hed s he

Jamesoni hortzon, — 205.-5.-1926.

Iig. 27, Mouth of Astarte Klof(. In the Foreground hard Jamesomi beds,
r 20.-8.-19206.

110 ]
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2R.-8.-1926.

very badly sorted, fine-grained portions alternaling
with coarse ones. The matrix is ferruginous.

203 —253.10 m Bed 3. Ilard, very coarse, calcarcous, badly sorled,
arkose containing many fossils. Pavement with FKnto-
liume frontale. Ferruginous matrix.

253.10—253.60 m Bed 4. Very compact, brown, rather line-grained cal-
careous arkose-sandstone with thin stripes of coarse-
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grained arkose with a sparse fossil content. The
groundmass contains many angular quartz and felspar
grains cemented together by a [erruginous matrix.

255.60--253.75m Bed 5. Coarse arkose-limestone, very unassorted,
similar matrix to that ol bed 4. The bed is quite
crowded with fossils. Pavement with Entolium frontale
and some few specimens of Isognomon n. sp. and Car-
dinia concinna. In this bed a fragment of Uptlonia
Jamesoni was found.

253.75-254 m Bed 6. Rather fine-grained, better assorted calcarcous
sandstone (arkose) with many quartz and felspar grains
and some mica. The bed is pierced by burrows filled
with a green clayvey substance.

254 --254.20m Bed 7. Rather line-grained, hrown limestone, with
several conglomeratic portions and pavemenl with
Isognomon n. sp. in the lower part of the z=d. The
upper part is looser, and consists of uncalearcous
grevish-green arkose-sandstone with scattered, blunt-
edged quartz stones. In the matrix numerous angular
quartz grains in a ferruginous cement.

254.20-—255.20 m Bed 8. Coarse, uncalcarcous arkose-sandstone withoul
fossils but with occasional big. angular quartz grains
and a ferruginous matrix.

In this locality a large material of fossils was collected, chielly from
bed 5. The fossil content of this bed does not deviale from that of bed 3,
and the fossils derived from the two beds are therefore enumeraled in
the succeeding list:

Pentacrinus sp. cl. scalaris G,
Serpula limax Gr.

Filograna solitaria Terq. ol PreTrTE
Spiriferina miinster: 1) av.
Grandirhynchia n. sp.

Lobothyris all. punctata (Sow.)
Parallelodon sp. B.

Cardinia concinna (Sow.)
Cardinia hybrida (Sow.)

Cardinia listeri (Sow.)

Trigonia lingonensis DuM.

Astarte obsoleta 1)U NKER
Venericardia? afll. liasina (MOORE)
Tancredia n.sp. A.

Tancredia johnstrupt (1.UNDGR.)

o*
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Fig. 20 Coarse sandstone conlaining pebbles of shale and clay ironstone. Nal.
sizes Moulth of Astarle Klolt, 275 m. — Chre. Halkier phol.

Cardinm (Jurassicardiom?) phdlippianiem DUNKER
Gresslya Tunnlata T aTE

Arcomya all. pelea (0°Onn.)

Pholadmuya antbigua (Sow.)

Oxyloma (neequivalre (SOW.)

Pinna el foliwm (Y. 1 )

Lima sucecincta (Scirorn.)
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Sandstone alternaling wilh clay ironstone. Moulh of Astarle Kloll,

280—283 m. — 28.-8.-1926.

Lima (Pseudolimea) boonei Cossmas
Velata hartzi n. sp. .
Entolivm frontale (Dew)

Futolinm callosum (LuNbGR.)
Aequipecten cequiralvis (Sow.)
Aequipecten prisens (Scurorin.)
Chlamys substriata (Row) var. rivkd (Luxoan,)
Clilamys ol textoria (ScnLoTIL)
Plicatula pectinoides 1oaw.
Placunopsis minata LvNnai.
Liostrea wregularis (MUNsT. em. Qu.)
Gryphea arcuata 1Lan.

Gryphaea cynthiem Law.
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Myoconcha decorata (MENST.)

Modiola levis Sow.

Modiola scalprum Sow.

Hippopodium ponderosum Sow.
Ptychomphalus nodosus (SIEBERER)
Ptychomphalus consobrinus (TATE)

Uptonia jamesoni (Sow.)

Prototheuthis cl. pennicillata (Dum.)
Passaloteuthis cl. apicurvata (DE BLAINVILLE)

I'rom bed 7, the Isognomon horizon, the following fossils were col-
lected :

255.20—273 m

(8]

7

—280 m

Serpula limax GF.

Spiriferina miinsteri Dav.
Grandirkynchia n. sp.

Stolmorkynchia n. sp.

Venericardia? afl. liasina (MOORE)
Tancredia johnstrupi 1.t xpen.
Arcomya longa (Buv.)?

Orytoma tnequivalve (Sow.)
Isognomon n. sp.

Lima succincta (ScnroTin.)

Entolium callostm (1.uNXDGR.)
Aequipecten priscus (SCHLOTIL)
Chlamys substriata (Roy.) var. rinki (Ltspcr.)
Camptonectes n. sp.

Plicatula pectinoides liam.

Liostrea trregularis (MU Nsr. em. Qu.)
Gryphaea arcuata 1.aM.

Modiola scalprum Sow.
Hippopodium ponderosum Sow.
Prototeuthis cf. pennicdlata (Dum.)

Very micaceous shales and sandstones with lenticular
bedding and trails on the bedding planes. The sand-
stone lenses are yellowish-green, Lhe shales greyish-
black with a brownish tinL. .

IFairly loose, coarse-grained, vellowish to greyish-green
sandstone with occasional scattered pebbles consisting
ol quarts, green shaly clay, and clay ironstone (fig. 29).
In the lower parts of this bed a couple of indetermin-
able Belemnites (Passalotheutis sp.) were found. The
matrix of this sandstone is very ferruginous; and in
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Fig. 31, Sandstone with concrelionary formalions. Mouth ol Asltarte Kloft.
253312 m. The height of the note hook 16.5 em. — 28.-8.-1926.

certain parts of the bed there occur quite Lhin, clavey
bands, which give rise to lenticular bedding.
280—283 m Coarse, vellowish green, irregularly bedded arkose-
sandstone with conerctions and beds of elay ironstone
(fig. 30). This bed has vielded one specimen ol Oxy-
toma (niequivalve.
2853121 Thinly laminated, vellowish-grey to vellowish-green
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312—314
314—323 m
323—4324m
324--335 m

330—340m

ALFRED ROSEXKRANTZ. [

medium-grained sandstone, olten with numerous mica
llakes on the bedding planes. Some beds are coloured
by reddish-brown iron compounds, and spherical con-
eretionary bodies up to 1.5 m in diameter may be met
with (lig. 51).

Grey shales.

L.oose, coarse sandstone.

Dark shales with numerous unfossiliferous concretions.
Shales wilh subordinale beds ol sandstone and clay
ironstone within the uppernwost seven melres.
Basalt sill with spherical segregations.

Above This point the section was much covered wilh scree.

Astarte Elv.

On Tollowing Astarte Elv up through Astarte Kloft, numecrous blocks
originating [rom the { ptonia horizon are seen to be scattered over a
long distance, IFrom two ol these blocks a number ol fossils were col-

lected, namely:

Bloeck A.

lowing fossils:

Iard, conglomeralic arkose-limestone holding the fol-

“Ophiomorpha

Spines ol [Echinoidea

Lingula sacculus Cuar. et DEw.
Grandirhynchia elid n. sp.
Parallelodon sp. 1.

Lima (Pseudolimea) boonetr CossmMax
Limea weuticosta NMiNsT,

Grypheea arcuata 1oaw.

Gryphea cymbiune 1oawm,

Modiola cl. hillana Sow.

Block B. A similar, somewhal less conglomeratic rock. which has
vielded the following lossils:

“Ophiomorpha™

Lingola sacculus Cnar. el Dew,
Stolmorhynchia n. sp.

Nuculana subovalis ((xr))
Cardinia concinna (Sow.)
Cardinia listert (Sow.)

Cardinia hybrida (Sow.)
Tancredia johnstrupt (LuNpGR.)
Arcomya longa (Buv.)
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D T P e o WA e 2 g o e e B 3 <
ig. 320 Reliculale wealthering in sandstone from the middle parl ol the Neill's
Chit Formation. Neill's CHIT between Varde Kloft and Astarte Klolt, 10271927,

Arcomya afl. pelea (0°Onn.)
Areomya?l nosp.

Aequipecten priseis (Scnrori.)
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Scetion in Astarte Klott.

Some hundred metres from the mouth of Astarte Kloft, Astarte Elv
cuts through the fossiliferous Charmouthian beds, exposing a large
beautiful section (figs. 33 and 3, 2a,b). Here the sequence of strata is as
follows in descending order:

Bed a. More than 10 m of highly ferruginous brown shales with
lenticular bedding and trails on the bedding planes.

Bed b. Half a metre to one metre of very ferruginous and micaceous
sandstone, occurring as lenses among thin beds of shale. The green

Fig. 34.

mineral lo which the rock owes its colour is probably glauconite. IFossils
are of exceedingly rare occurrence, however, a single specimen of Nucu-
lana subovalis has been found.

Bed 1. Up to half a metre of grev, more or less compact, slightly
calcareous, conglomeratic arkose-sandstone with kaolinised felspar. In
this bed poorly preserved fossils were found, among which the following
may be mentioned:

Grandirhynchia n. sp.
Grandirhynchia elit n. sp.
Cardinia concinna (Sow.)
Cardinia listeri (Sow.)

Cardinia hybrida (Sow.)
Tancredia n.sp. A.

Mactromya lindhammeri RoLLIER
Gresslya Jlunulata TATE

Pinna cf. folium (Y. et 13.)
Isognomon n. sp.
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Lima (Pseudolimea) boonet C.ossMAN
Entolivm frontale (Dus.)
Aequipecten priscus (Scuroti.)
Placunopsis minuta 1,.CNDGR.
Gryphaea arcuata Loas,

Gryphaa cymbinm L.

Myoconcha decorata (MU NsT.)

Bed 2. 1,75 m thick, the upper part conglomeratic calcarcous sand-
stone with many fossils. The coarser components are arranged in thin
beds. In the middle, compact limestone with only few lossils. Near the
surface of the bed there oceurs a pavement with Lntolium [rontale. 1'rom
the upper part ol the bed the Tollowing fossils have been brought back:

Cardinia listeri (Sow.)

Cardinia hybrida (Sow.)
Venericardia? alt. liasina (Moone)
Taneredia n. sp. A\,

Mactromya lindhammer: Rovivien
Mactromya aspasia (0" Onri.)
Pholadomya ambigua (Sow.)
Oryloma incequivalve (Sow.)

Lima (Pseudolimeda) boonei Cossmax
Chlamys cl. textoria (ScuroTi.)
Grypheea cymbinm 1.aw.
Myoconcha decorata (M NsT.)

Bed 3. L vellowish-green, rather coarse-grained, loose arkose-
sandslone, slightly cale arecous and with kaolinised felspar grains. The bed
is penetrated by dark, thin, clavey beds. No fossils met with.

Bed 4. 1 m hard greyish-green, calcareous, conglomeratic arkose-
sandstone holding some few, indeterminable [ossils.

Bed 5. At least 1.20 m micaccous shales containing big lenses ol
coarse, grevish-green, arkose-like sandstones with shaly pebbles. This bed
is sharply demarcated from bed 4.

Below Lhis bed the section is obscured by seree, and the next bed
that is exposed is

Bed 7. Grey, line-grained, micaceous, shaly sandslone containing
plant remains belonging to the Rhato-Liassic plant series.

Moskusokse Kloft.
On the south side of this big ravine I collected, on September 9th,
1926, a number of fossils from a hard bed of greyish-green, conglomeratic
arkose-limestone with a brownish weathering crust. In the upper parl
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of the bed, pavement with Entolivm frontale. Otherwise the following
fossils were Tound:
Serpula limar Ge.
Lingula sacculus Cuar. et DEw.
Spiriferina miinstert 1) av.
Grandirhynelia n. sp.
Nucwlana ol complanata (Gr.)
Cardinia concinna (Sow.)
Cardinia listert (Sow.)
Cardinia hybrida (Sow.)
Astarte camertonensis NooRrg
Venericardia? all. liasina (Moong)
Arcomya all. pelea (p°Onn.)
Oxyloma (nerquivalre (Sow.)
Lima (Pseudolimea) booner Cossymax
Entolium frontale (D)
Aequipecten wquivalers (Sow.)
NAequipecten priscus (Scnrorn.)
Plicatula pectinoides Lan.
Leostrea irvegularis (MENsT. em. Q)
Cryphaa arcnata 1oas.
Grypliea cymbiim 1.am.
Hippopodivm ponderosunt Sow.
Passaloteuthis ¢l apicurvate (DE BLAINVILLE)

Neill’s C(liff south of Iare Elv.

In this place Tonm Hanrmis collected some lossils in loose blocks
fallen down from an allitude ol 210 m above sea-level. The rock is a
reddish-hrown Lo grevish-green conglomeratic calcareous sandstone with
hig, rolled quarlz grains and scaltered fossils. The following fossils were
collected:

Cardinia hybrida (Sow.)

Oxytona tneequivalve (Sow.)

Aequipecten priseus (SCHULOTIL)

Chlamys substriata (Rom.) var. rinki (Lusoenr.)?
Plicatula pectinoides 1Lan.

Grypheea cymbium 1.av.

Mt. Harris Fjald.

The part of Neill's Chfl" situated between Hare Elv and Primula
IZIv T have named after Tom Hargis, who ascended the mountain on
September 2nd, 1926, and brought back the first fossils from it. Midway
belween the two rivers lhe mountain is cut through by a small
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ravine, in which I measured the following section (pl. 12) on July
21st, 1927

0—230 m Scree.

235270 m Highly alternating beds of varicoloured sandstoncs,
conglomerates, and shales as well as thin coal scams
belonging to the Cape Stewart formation and sharply
delimited from the ovedying Neill's ChHft Formalion.

275 276 m Hard bed ol reddish-brown conglomeratic arkose-lime-

sandstone with pavement of Kntolimn frontale in Lhe
middle, and accumulations of small forms 1 certain
bands in the lower part of the bed. I'rom this horizon
the Tollowing fossils were collectod:

Pentacrinns sp. cl. sealaris Gr.
Spirdferina miinsters v,
Grandirhynchia sp.

Lobothyris alV. punetata (Sow.)
Nucwlana subovalis (Gr.)

Parallelodon sp. B.

Cardinia conctnna (SOw.)

Cardinia hybrida (Sow.)

Cardinia all. allenuvata (STUTCHBURY)
Astarte striato-sulecata Rom. forma a Tare
Astarte obsoleta Dex KER

Astarte camertonensis Moorg
Venericardia? all. liasina (Mooug)
Taneredia n.sp. A,

Tuanecredia johnstrupt (L.uNpan.)
Tellina? n. sp.

Oxrytoma Guequivalre (SOw.)
Cultriopsis n. sp.

Lima suceineta (Scnirorn.)

Lima (Pseudolimea) boonei Cossmax
Limea cl. eristata 1.

Entoliam frontale (Duvw.)

Aequipecten priscus (ScnLorin.)
Chlamys substriate (Ros.) var. rinki (Luspare.)?
Plicatula cf. laevigata (n"Onrs.)
Liostrea. irregularis (MENsT. em. Qu.)
Gryphaea arcuata 1.aM.

Gryphaea cymbion L.

Myoconcha decorata (MENsT.)
Ptychomphalus consobrinus (T ATE)
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Looser, shaly, coarse, reddish-brown sandstone with
greenish-coloured parts.

Grevish-green to brownish, hard bed, containing many
lossils, especially accumulated in the middle and the
upper parls of the bed. On a bedding-plane within
the upper part of the bed pavements wilth big shells
belonging to fsognonion n.sp., Pinna cl. folium, and
some few shells ol LEntolivm frontale were observed.
Otherwise the lollowing species were found:

Serpula sp. el torquata Qu.
Lingula succulus Cnar. el Dew,
Grandirbynchia n. sp.

Lobothyris all. punctata (Sow.)
Nuculana graphica (TaTE)
Parallelodon ¢f. buchimani (Rici.)
Puarallelodon sp. C.

Cardinia concinna (Sow.)

Cardinia listeri (Sow.)

Cardinia hybrida (Sow.)

Trigoniu lingonensis v,

Astarte striato-suleate Ros. forma b Tate
Astarte scanensis? Mupa.

Astarte camertonensis NJOORE
Venericardia? alf. liasina (Moonrg)
Taneredia n. sp. A.

Taneredia n.sp. B.

Tancredia johnstrupt (1. xpGn.)
Quenstedtia? n. sp.

Mactromya uspasia (p°Onrb.)
Mactronmya? groenlandica n. sp.
Pseudotrapezinm cucullatiim (MENST.)
Pleuromya costata (Y. et 13.)
Ceratemya petricosa (SIMps.)
Arcomya longa (Buv.)

Arcomya all. pelea (p°Ons.)
Pholadomya ambigua (Sow.)
Oxytoma neequivalee (Sow.) .
Pinna cl. folium (Y. et 13.)
Isognomon n. sp.

Limua succincta (Scuroril.)

Lima (Plagiostona) eucharis v’ Ors.
Lima (Pseudolimea) boonei COSSMAN
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Limea cf. cristata Duw.

Entoliuvm frontale (Duw.)

Sntolium callosum (L.uxoan.)

Aequipecten @quivaleis (Sow.)

Aequipecten priscus (ScnrLorn.)

Chlamys substriate (Row.) var. rinki (Lvsxnaen,)
Camptonecles n. sp.

Plicatul: peetinoides L.

Plicatula cl. lLevigata (0" Onrp.)

Placunopsis minuta Luxpan.

Liostrea crregularis (MU xsT. em. Q)
Gryphiea arcuata 1.

Gryphaea cymbium Law.

Myoconcha decorata (NTNsT.)

Modiola scalprum Sow.

Hippopodium ponderosune Sow.?
Prychomphalus consobrinus (TaTE)

cl. Aulacotrochus nitens Duw.

Trochopsis? sp.

Passaloteuthis cl. apicurvata (DE BLAINVILLE)

m Greyish-white shaly sandstone with mud cakes.
m Hard bed ol grevish-green conglomeratic arkose-lime-

sandstone with very few, indeterminable lossils.
Loose vellowish-white sandstone.

Greyish-green beds of sandstone and shale with (rails.
Mainly vellow sandstones alternating with shalcs.
Cone marl at several levels. Here the section is rathcr
much obscured by scree. At 460 m the following fossils
were collected:

Astarte madseni n. sp.
Dactylioceras sp.

On the top ol the mountain the following fossils were
collected:

Pentacrinus (Isocrinus?) sp.
Trigonia cf. literata Y. et 3.
Pleuromya all. elongata (MUNsT.)
Pseudomonotis substriata (MU NST.)
Liostrea of. erina (p°Ons.)

Modiola n. sp.

Glyphea rosenkrantzi vaN STRAELEN
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Primula Elv.

On the southern river bank, at an altitude of aboul 280 i, scveral
fossils were collected from a bed made up of hard, conglomeratic arkose
sandstone. The collection, which was made on Seplember 2nd, 1926, by
Toxm Harwris, comprises the following species:

Cardinia hybrida (Sow.)

Trigonia lingonensis Duw.

Astarte camertonensis Moorge
Mactromya aspasia (0°Onn.)?
Plewromya sp.

Oryloma Ovequivalve (Sow.)

Lima (Psceudolimed) boonei Cossyax
Aequipecten priseus (Scniori.)
Plicatula peetinoides 1.4,
Myoconcha decorata (MU xsT.)

D. Outerops north of Point Constable.
Mt. Nathorst Fjwell.

This mountain was first investigated by Nvrtnonst in 1894 and the
ensuing vear fresh collections of Tossils were made by Hanrrz, In 1926
and in 1927 | visiled the mountain, and lossils were colleeted, chiefly
n three localities; which are indicated on the sketeh in pl. 120 Further
a section was measured in locality 20 which s represented in pl. 12,

Locality 1. Presumably Natuonrst's old locality. Here a number
ol Tossils were collected on Sepltember 13th, 1926, al an altitude ol 525 m,
personally | visiled the locality on July 19th, 1927. The mountain was
much covered with scree, still T succeeded in ascertaining two fossil
horizons:

520 m Greyish-yellow sandstone with calcarcous coneretions, in which
the following lossils were found:

Trigonia literata Y. et 1.

Astarte madseni n. sp.

Gresslya abducta (Pniv.)

Arcomya n.sp.?

Dactylioceras spp. .

525 m Similar sandstone crowded with fossils, mestly ovsler (= NaT-
norst's Ovsler bed). Here the following fossils were collected:

Discinisca n. sp.
Rhynchonella sp. indet.
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Cape Hope  Point Constable Mt Harris Fjell

Iig. 35, Top of MI. Nalthorst Fjeld, looking lowards (he sonth. --= 14.-9.-1926,

Cucullaea? sp.

Trigonia sp. (Glabrae)

Caneredia afl. dondaedformis 1y,
Tancredia cl. dionrillensis Tenrg.
Plearomya afl. elongata (M NsT.)
Gresstya donaeiformis (Puii.)

Iig. 36, Sandstone allernaling wilth (hin Tayvers ol clay ironstone, forming a per-
feetly vertical eliff surlace, 4330—486 . MG Nathorst Fjeld, loc. 20 - = (13.-9.-1924,

110 (B

r

AL MLy
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Gresslya abdueta (Pun.)

Gresslya rotundata (Piini.)

Arcomya all. longa (Buv.)
Pholadomya afl. fidicula Sow,
Oxytoma nequivalve (Sow.) var.
Inoceramus all. polyplocus Roew.
Liostrea ¢l erina (0"Onri.)

Modiola n. sp.

Pseudolioceras dumortiert (BUCKMAN)
Megateuthis sp.

big helemnite-phragmocones.

o —

Fig. 37, Conerclions and (hin layers of clay ironstone in sandstone. MU Nadhors]
Fjeld. Loc 30858 368 m. - 13.-9.- 1926,

Locality 2. Section sketehed on plate 120 This seclion was measured

on Seplember 130h, 1926,

0 =120 m Red marl.

1200300 m Seree. AL 290 m a loose block devived from the plonia
hed. The rock was a grevish-green, conglomeratic arkosce-
limestone containing many rounded quartz grains. Here the
lollowing fossils were found:

Curdinia sp.

Venericardia? aft. liasina (MooORE)
Oryloma iniequivalve (Sow.)
Aequipecten wequivaleis (Sow.) !
Aequipecten. priscus (Scitnorn.)
Grypheea cymbim 1oa.



300—302 m
302—304 m

304—350 m
350—358 m
358—368 m
368-—373 m
373—390 m
390—410 m
410—430 m
430— 468 m

468 -511L m
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Basalt sill.

Shaly sandstone, in certain beds rather hard, upwards

shaly. The sandstone contained fossil wood.

Scree, covering sandstone with trails.

Coarse, stratilied sandstone.

Sandstone alternating with beds and concretions of clay

ironstone. In the sandstone fossil wood (lig. 37).

Coarse, cross-bedded sandstone.

Scree.

Reddish, highly cross-bedded sandstone, interstratified with

thin shaly bands.

Hard, linely laminated sandstone alternating with thin beds

of clay ironstone (lig. 30).

Yellow, coarse, strongly cross-bedded sandstone, which

forms an almost vertical clilf.

Rather soft calcarcous sandstone, unassorted, with con-

glomeratic bands (quartz pebbles) and several fossil hori-

ZOns:

494 m Grey sandstone with concretions, which contained
the following species:

Trigonia literata Y. el B.
Astarte madsent n. sp.
Megateuthis sp.
Dactylioceras sp.
Ichtyosaurus sp. (vertebra)

498 m Overlying 1 m sandstone with wavy beds of shale
and cross-bedding there occurred a bed of calearcous
sandstone, which has yielded the following fossils:

Trigonia literata Y. et B.
Astarte madseni n. sp.
Tancredia n. sp.?

Gresslya rotundata (Puivv.)

500 m Scparated from the subjacent fossil horizon by
0.75 m of unfossiliferous sandstone there occurred
a horizon with Liostrea ¢f. erina (p’Ors.)
504 m Bed containing numerous bivalved specimens of
Liostrea cl. erina (p’Ors.)
508—>511 m Bed carrying many oysters in addition to the
following fauna:

Rhynchonella sp. indet.
Trigonia literata Y. et B.
6*
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Astarte madsent n. sp.

Tancredia all. donaciformis 1.yc.
Tancredia n. sp.

Pleuromya all. elongata (MENsT.)
Gresslya donacifornis (IP1nr.)

Gresslya abducta (Pimni.)

Gresslya rotundata (Prni.)
Pholadomya alf. intermedia (Siars.)
Oxytoma (niequivalve (Sow.) var.
Lima (Plagiostoma) cl. toarcensis s,
Liostrea ¢f. erina (0°Onni.)

Modiola n. sp.

cl. Passaloteuthis subaduncata (Vorrz)
Megatenthis sp.

130 m Scree.

)--H40 m Very hard, rather (ine-grained, grevish-vellow
sandstone with coneretions. [Exhibits a nearly
vertical ¢lilf. The bed contained indeterminable
Belemnites.

240 ~-H42 m Shaly sandslone.

)

Locality 3. On September T4th, 1926, another ascenl of Nathorst
Mountain was made about 1.5 km north of section 2. The section was
greatly obscured by seree, only near the top was the sandstone exposed,
and here, at an altitude of 548 m, several loose-lving slabs of ¢rinoid
sandstone were found, corresponding to the erinoid bed (at 394 m) in
Varde Klaft and the erinoid sandstone mentioned by VicTor Manses
and collected in 1900 by Ilartz on Nathorst Mountain. At the top of
Nathorst Mountain and in the plateau surface behind the edge of the
clilt there occeurs in locality 3 al an altitude of 550 m a horizon very
rich in fossils, which was observed by Mr. lloecn, the manager of the
colony at Scoreshy Sound. on Sepltember [3Uh, 1926. The fossils are em-
bedded in coneretions, which are often phosphoritisised. A large collection
comprising Lhe following fossils was made:

Lingula beani Puini.

Trigonia sp. (Glabrae)

Astarte madseni n. sp.

Tancredia ¢f. dionvillensis TEn.
Spheeriola? cl. onesimi (Du.)
Protocardia substriatulum (p"On.)
Quenstedtia? sp.?

Gresslya donaciformis (i)
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Gresslya abdueta (Pmii.)

Gresslya rotundata (PuiL.)

Arecomya n. sp.?

Pholadomya all. [idicula Sew.
Oxyloma inequivalve (Sow.) var.
Gervdlia el acuta Sow.

Lima (Plagiostoma) n. sp.

Lntolivm denvission (1Pme)?
Variamussiuwm n. sp.

Camptonectes all. sublwvigatus (ISnxst)
Pseudolioceras beyrichi (SCHLOENR.)

| Pseudolioceras lythense (Y. et 13.)]
Megateuthis rhenana (Orrer) J
Glyphea sp.

Ichtyosaurus sp. (Iragment ol a skull).

This horizon was traccable some distance southwards along the edge
ol the clilf. North of locality 3 the sandstone is overlain by a thin bed
of black shale, probably belonging to the Vardeklolt IFormation, which
in Nathorst Mountain has otherwise been completely removed by erosion.

Neill’s Cliff round the mouth of Ugle Elv (Owl River).
IMig. 3% and pl. 12,
In May, 1927, Tom Harnis staved in the lerritory north ol Nathorst
Mountain. He has kindly given me various information about the marine
Liassic beds within this area, accompanied by a sketch map (lig. 38).

Coll Mountain. Top at 360 n.
Base ol blue clay 320 m (Vardeklaft IFormation).
Fixed Owster bed (Upper Liassic) seen at 250 m.
Yoot ol Mountain al 50 m.
No lossils collected.
Mole Mountain. 250 m high. Near the top many loose blocks ol the
Entolium frontale rock. No fossils brouwght back.

Mount El Fjaeld ("Ammonite Mountain™?)). 390 m high.

In the southern portion of this mountain Harris measured the
following section:

Top (flat) ..... ... ... .. .. .. 390 m
Entolium frontale beds. .......... 370 m  (Charmouthian)

1) The name Ammonite Mountain was given by Nonrpexskionp in 1900 lo a
mountain near Lhe head of Hurry Inlel. where he found a greal many Batlonian
ammoniles. However, according to ITams’s investigations, Uis locality is situated
far inland. The coast mountain was therelore named MU Sl 1jald.
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Highest plant bed............... 365 m | .
Lowest plant bed ............... 315 m | Rhato-Lias
Top of red marl series .......... 195 m Keuper?

As to the Charmouthian beds Harris states that they are rather
unusually developed, and gives the following detailed section:

o
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Fig. 38

Sceleh map showing the area round Owl River (Ugle Elv).
Drawn by Tox Hanmis 1926.

White shaly sandstone

A. 30 em red sandstone with Pecten limestone fauna
80 cm soft sandstone
B. 20cm red sandstone with oysters
5m fairly loose gravel
1m vellow sandstone
C. 1m soft grey sandstone with Pecten limestone fauna
2m white sandstone
2cem coal
1.5m grey marl

2 m

shale with Neocalamites.
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On top of the plateau Hanris further found many loose-1ving picces
with Fntolium frontale.

Bed A (of the above section) is made up of grevish-hrown Lo reddish-
brown, fairly loose, coarse calcareous sandstone, which may be quite con-
glomeratic. I'rom this sandstone the [ollowing fossils were brought back:

Cardinia concinna (Sow.)?
Gresslya ol intermedia (Simrs.)
Oxrytoma (nequivalve (Sow.)
Camplonectes n. sp.

Bed B contains shells of Gryphiea cymbinm 1.av.

Bed Cis a grevish-green, micaceous and ferruginous, calcarcous
arkose-sandstone with scattered, poorly preserved [ossils:

Grandirhynchia sp.

Cardinia concinna (SOw.)
Mactromya lindhammer: Roviin
Pholadomya ambigua (Sow.)
Lima succineta (SaiLotn.)

Lima (Plagiostonia) eucharis n Onn.?
Limea acuticosta MUNsT.
Aequipecten priscus (Scurorn.)
Camptoneeles n. sp.

Plicatula pectiniodes 1.am.
Gryphaa arcuata 1oan,

Lyving loose on the south slope of Mt. IXli FFjiweld Harris found the
lollowing species embedded in a grevish-brown, very calcareous and
micaccous, conglomeratic sandstone:

Grandirhynchia n. sp.

Cardinia concinna (Sow.)
Cardinia hybrida (Sow.)
Trigonia lingonensis v,
Tancredia n.sp. A.

Pleuromya costata (Y. et 13.)
Pholadomya ambigua (Sow.)
Oxytoma Ouequivalve (Sow.)
Gervillia lavis J. Buekyax
Lima (Pseudolimea) boonei Cossmax
Entolium callosum (LUuNpGR.)
Aequipecten priscus (SCHLOTIL.)
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Chlamys substriata (Rom.) var. rinki (LuNpGRr.)
Gryphaa cymbium Lav.
Amberleya cf. polytaenia Cossmax.

Also loose-lving, but probably originating from the plateau, he

collected: . . .
Grandirhynchia n. sp.

Lobothyris all. punctata (Sow.)
Cardinia concinna (Sow.)
Cardiniu listeri (Sow.)

Gryphea cymbium L.
Protctenthis cl. pennicillata (Du.)

MU Dusén Fjaeld. In the southern part of this mountain west
of Red River Harris measured the following section:

Top... oo 520 m
Pecten limestone . ... .. .. .. ... 190 m
Coal in plant series .............. 440 m
Sandstone ........... ... .. ... ... 320—440 m
Red marl series. ................. 95—320 m

The Pecten limestone is 5 m thick and consists of grevish-brown,
very micaceous, conglomeratic calcarcous sandstone. The following [ossils

were collected: o . .
Parallelodon cypriniformis (LUNDGR.)?

Mactromya aspasia (D"ORB.)
Gresslya n. sp.

Oxytoma inequivalve (Sow.)
Gervillia lievis J. Brexkymax

Lima succincta (Scureril.)

Lima (Pseadolimea) boonet Cossmax
Entoliwm frontale (Duw.)

Chlamys cf. textoria (SCHLOTH.)
Gryphaea cymbium liam.

The latter locality is the northernmost place in which Charmouthian
beds have so lar been ascertained. Probably they occur throughout
Dusén Mountain and some distance farther north, but | lailed to delect
them along the upper course of Ryder Elv. The Upper Liassic “oyslcr
beds™ were, however, fairly well developed, and were ascertained in the
following localities: )

Mt. Umimmak Fjald al Ryder Elv.
At an altitude of about 345—360 m Ryder Elv cuts down threugh
grey sandstone (flig. 39), in which are embedded a large number of richly
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FFig. 39 Upper Liassie beds, U mimmak Fjeld. 345—360 m. In (he valley (he viver
Ryder Elv. -— 29.-4.-1927.

fossililerous, pyritic lmestone coneretions. The section, which | measured
on April 20th. 1927, was as [ollows:

360 m Conceretions with Pseudolioceras n. sp.
355 m Richly lossiliferous conceretions with Dactylioceras groeulandicium
i addition to the following species:

Discinisca n. sp.

Rhynchonella spp. imdel.
Nucwlana ovimn (0"Onp.)
Parallelodon sp.

Oxyloma inequicalve (SOw.) var.
Pseudomonotes substriata (MiUNsT.)
Inoceramus cf. substriatus N ¢ Nst.
Liosirea ¢f. erina (0°Ori.)
Trochus alt. torulosus QQu.
Dactylioceras groerdandicum n. sp.
Dactylioceras sp.

Megateutlus rhenana (Orred).

345 — 355 m Grevish-green sandstone with scallered Belemnites.
Lejr Elv (Camp River).
On following this river westward [rom the Klhitdalen, it will be seen
lo have cut a canvon, lirst through Rhalo-Liassic beds (lig. 41), then
through vounger beds ol very variable composition (fig. 42), often
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IMig. to. The canvon of Lejr Elv. In the loreground Domerian? straia. In the back-
ground [he mounlain Skansen and the valley Klitdalen, — 1.-5.-1927.

strongly cross-bedded (lig. 43) but without lossils, and linally through
fossiliferous Upper Liasste and stll vounger beds (ligs. 44 and 45).

in the river bed a couple ol blocks ol a peculiar, Tossililerous, hard,
brown calcareous sandstone were found, bul T failed to lind the rock
m situ. The lossil conlents of the blocks comprise the following species:

Fig. 41, Rhaclo-Liassic planl beds in the Lejr Elv canyon. In the background (he

mounlain Skansen. — 1.-3.-19z
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Fig. 42, Domerian? beds in the canyvon of Lejr Elv. — 1.-5.-1927.

Homevorhynchia V. cynocephala (1 av.)
Stolmorhynchia sp.n. 1.

Lobothyris all. punclata (Sow.)
Ornithella ¢f. sarthacensis (n"Oni)
Isognomon all. lugdunensis (Duv)
Liostrea irregularis NUNsT.

IMig. 43, Cross-bedded strata below the Cpper Liassic ovster bed. Lejr Elv.
1.-5.-1927.
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Iig. -0 ML Hjorneljaeld. AU the base. Tossiliferous t pper Lias beds overlying
Domerian ? sandstones and shales. Above vellow sandstones and micaceous shales
of the Varde Kloll Formalion see fig. 45). —- 1.-5.-1927.

/‘ oo //

- b /

IMig. 45, Diagrammaltic secltion of ML Hjorneljeld.  The following fossil horizons
were found:

WwOm  Arclocephalites bed Bathonian.

0 m  Cranocephaliles bed -

00m  Entolium demissum bed s

(630 mj loose-lving Nenocephaliles —

450 m  Indetl. Belemnile 1

400 m Pscudolioceras and Calacocloceras beds Toarcian.
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Near the point where Lejr Elv falls out into Klitdalen 1 made an
ascent of the high mountain on the north side of the valley on May
2nd, 1927, The mountain was much covered with seree and snow, still
I succeeded in linding a number of loose-lving Upper Liassic lossils al
an altitude of 550—62Hm:

Serpula limax .

Cucullaea? sp.

Trigonia literata Y. et 3.
Trigonia sp. (Glabrae)

Tancredia n. sp.

Plewromya cf. unioides (Row.)
Oxylomma (nrguicadve (Sow.) var.
Pseudononotis n. sp.

Here, at an altitude ol 660 m, the fossiliferous beds, greyish-vellow
calcarcous sandstones wilh concretions, were overlain by reddish-brown
sandstone containing a lew indeterminable Belenmites.

Hjorneljield (Corner Mountain). llere the section given in ligs.
44 and 1> was measured at the beginning of May, 1927,

Up to 350 m Scree, covering alternaling beds ol sandstone and shale.
350- 425 m Greyvish-green calcarcous sandstone with concrelions. often
pvritic.

Here several loose-lving fossils were collecled:

Pholadomya alt. [idicula Sow.
Oxyloma inegquivalve (Sow.) var.,
Inoceramus all. polyplocus Row.
Cuatacoeloceras . sp.

Pseudolioceras sp.

Megateuthis cf. quenstedti (Oprer)
Megateuthis sp.

II. Liverpool Land. The Sediment Area at Rosenvinge Bay.

(The Cape Hope Area).
(Map. Fig. 46).

As slated above, this arca of sediments was discovered by (he late
Bierring PEpERSEN (2), who considered the sediments Lo be of Meso-
zoic age, which view has been fully confirmed. The first lessiliferous
deposits within this area was discovered by Lavce lKocen on Septem-
ber 20th, 1926, at Igterajivit and Kumdit. The age of the fossils found
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was shortly alterwards ascertained by me to be Liassic, and the faunas
from both localities corresponded to that described by LuxpGreEN from
Cape Stewart (Charmouthian, zone of Uptonia jamescni Sow.). Later I
have encountered beds vielding the same fauna at various other points
within the area, and have also found plant-bearing Rh:to-liassic
deposits.

Within this area the Mesozoic sediments are lowered in relation to

Scetch-Map
showing the downfaulte¢ Sed me~taren

Northeast ¢f Cope Hope L verpoc! La=a

P
{ / Hot Springs.
I | == Faults

\\ = basalt i

\ Outcrops of ;ameson: strata |

\'\ Area with cic sedimenl cutcrops
.
s er. Grerapvit basa't~es

I
|
D g 1ece 30cc 5000M

Ilig. 46, A—F occurences ol Jamesoni rocks. A\ and I big l()osv blocks. {, )
and 19 fixed rocks.

the surrounding metamorphic rocks. The fault forming the western
boundary of the arca is marked, as was already pointed out by BIERRING
PEDERSEN, by a series of hot springs. Such have not vet been ascertained
along the northern fault running east and west, where, however, con-
ditions have been but slightly investigated. Morphologically the area
falls into two parts: a northern area, in which the sediments rise to over
300 m altitude, forming the mountains Gule ¥Fjalde, and a southern
area, appearing as a level plain, where the older sediments are concealed
by Quaternary deposits and are exposed in the low coast cliffs and the
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river vallcys only. The Gule Fjelde are bounded on the east by a large
river valleyv draining the glaciers to the north. East of this valley no
sediments have been met with.

The Mesozoic sediments within this area are penetrated by basalt
dvkes in several places.

The Gule FFjelde are built up ol a tilted sediment block in which
the beds dip slightly towards the south or southeast. This part of the
arca is but sparsely investigated, still it may be stated wilh certainty
that the main part of the visible sediments belong to the Lias. In two
places | succeeded in finding marine fossils.

I. Bruddalen (the IFaull Valley).

Between the Gule IFjelde and the gneiss to the west of them there
runs along Lhe faull a river bed in the eastern side of which the sediments
are occasionally exposed (plate 1, lig. 1). On April 9th. 1927 | observed
here, al the base of the section and resting upon purple clay, a coarse,
cross-bedded, reddish conglomerate with bhoulders of metamorphic rocks
embedded in an arkose cement of a thickness of aboul 10 m. For the
next 40 m the section was covered with débris, but 50 m above the
bollom of the valley there appeared a hard bed consisting ol a highly
disintegrated shell breccia with many coarse quartz and felspar grains.
Sometimes the hed was developed like a coarse caleareous arkose with
scattered shell fragments. Higher up this fossiliferous herizon was over-
lain by coarse, shaly sandstones without fossils. The following lossils
were found in the arkose:

Pentacrinns sp. cf. scalaris (Gr.
Cardinia hybrida (Sow.)?
Trigonia lingonensis D,
Astarte bayi L.vxpan.
Venericardia? afl. liasina (MooRE)
Quenstedtia? n. sp.

Mactromyd? groenlandica n. sp.
Pleuromya costata (Y. et 13.)
Arcomya longa (Buv.)
Oxyloma inequivalee (Sow.)
Oxytoma n. sp.

Entolium [rontale (DuM.)
Entolium callosum (Lt~NDGR.)
Aequipecten equivialvis (Sew.)
Aequipecten priscus (SCHLOTH.)
Plicatula pectinordes 1,aM.
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TFig. 470 Rosenvinge Bay. In the background Gneiss mountains. The low dark
mounlains o the lell are the Gule Fjelde (Mesozoie sedimenls), — 5.-8.-1926.

Liostrea irregularis (MUNsT. em. Q)
Gryphea eymbaam 1.

Rhietic plant-bearing deposils inust be assumed (o occur belween
the coarse conglomerates and the marine horizon.

Fig. 150 Wealhered and wind-eroded sandstone on top of M. Bjerring Pedersen
(Crule Fjaelde), — Hansen phol. 1929,
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Fig. 49, Basaltnies, cast ol Cape Tlope. Liverpool Land. — 31.-7.-1927.

2. Blok Elv (Block River).

Near the mouth of the small viver that separates the two Gule
IFjiclde (Yellow  Mountains), I Tound on October 23rd, 1926, two
large blocks containing Charmouthian fossils. As far as can he made
oul from the exposed rocks and from the rocks ol the seree thal covers
the mountain side, the beds of the Gule IFjielde belong o horizons Lhal
are vounger than the marime Cptonia horizon. Judging Irom the blocks

Iig. 50, The Jamesoni beds al Kumdil. — 31.-7.-1927.
10 7
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Fig. 51.  Diagrammatic sketeh showing he coast section bhelween lgterajivil and the Gule Fjelde (The Yellow Mountains).
I. lgterajivil — Basaltnws.
1. Gneiss with pegmalile veins. 2, Purple clay. 3. Grey, rather fine-grained sandstone with carbonised wood, alternaling with
thinner layers of conglomerale. eross-bedding. - 4. Loose. yellowish-green, mediumgrained sandslone suceceded by rather fine-grained,
5. Svicline consisting of vellowish-green, fine-

grey sandstone. In the castern part big sandslone concretions and carbonised wood.
grained, finely laminaled sandstone with mud cake conglomerale. 6. Alternaling thin layers ol shales and sandstone. 7. Green,
medium-grained sandstone with hard layers, in the castern part allernaling with  thin-bedded shales with numerous rails on the
bedding planes. — S, Dark-green, micaccous sandstone with big unfossiliferous concretions. — 9. Shales. - 10, Loose, greenish sand-
stone with hard, concretionary layers containing a few, indelerminable fossils. — 11. Hard Uplonia limestone with numerous fossils
(fig. 55). — 12, Loose, shaly, greyvish-green sandstone. — 13, Sharp houndary. 4. Ilard, grey, coarse-grained sandstone with wood
and two conglomeratic layers. 15. While, shaly sandslone with big, hard, coarse-grained, rusly concrelions. 16. l.oose, white
sandstone. —- 17, Yellow sand resting on a thin coal scam. IS. Yellow, finely laminaled, fine-grained sandslone with layers ol
while, coarse-grained sand, cross-bedding. In the Tower part small coal scams (fig. 11). — 19 Yellow, coarse-grained, cross-hedded
sand. 20. Concretionary, shaly sandstone with carbonised wood. — 2f, Coarse conglomerale (fig. 10) with stones up lo a hands
size, predominantly quartzite, wood in the wpper part. Inlercalated, linely lamiunaled, medinm-grained sandstone layvers. — 22, Greyish-
brown, fiue-grained, shaly sandstone, with wood. — 23. Yellow saud. 24, Conerelionary sandstone with thin layers of shale aud
much wood, 25. Grey sandslone, fine-grained in the lower parl, conlaining mud cake conglomerales. Subjacenl brown, concrelionary
saudstone restinug on very coarse sandslone with wood. Below follows shaly, medium-grained grey sandstone.  — 26, Conerelionary
sandslone suceeeded by shales and resling on a thin coal secam. - 27, Loose, while sandslone. — 28, Green (glaeonilic), argillaceous
sand  wilh calearcous nodules. The sand grows coarser towards the casl. — 29, Shaly sandstone sharply  separated from  the
conglomerale. — 30, Green sand and sandstone. 3. Shale with carbonised wood.

1. Basaltuics Gule Fjwlde.
32, Black shales and grey sandslone with Neocalamiles. 33. Black shales succeeded by finely laminaled sandstone. 34. Loose,
white, coarsc-grained sand. — 35, [ard, shaly sandstone with Podozamites. 36. Loose, while, coarse sandslone. 37. Shaly
sandstone succeeded by loose sandslone. 3S. Uplonia limestone. 39, 1lard, brown sandstone. 40. Black shale. 41. Loose,
shaly sandstone with harder fossililerous beds suceeeded by shales. 42, Cross-hedded, green sandslone with mud cake conglome-
rales. 43. Shaly sandstone with thin, hard sandstoue layers. — 44, Sandy shales. — 45, Finely laminaled sandstones and mica-

ceons shales. 46. Badly preserved lossils in mud cake couglomerates. 47, Tlard, rusty sandstone. 48, Yellow saudslone.
I IFaults: Ba Basall.
In these sections the Uptouia horizon is marked with the bed numbers 11 aud 38,
Younger than (his horizon are beds 3—10 and 41—48.
Older are beds 12—27 29 32—37.
OF unknown age are heds 28 and 30.
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found, the marine horizon must occur {ixed cither in the lower, débris-
covered, portions of the mountains or in the narrow coastal plain ex-
tending between the mountains and Rosenvinge Bay. The blocks are
alike in character and contenl of fossils and are made up of a rather
line-grained, deep grevish-green limestone with numerous fossils and
scattered quartz and felspar grains of the size of a pea. On a single bed
surface a large accumulation of Cardinia concinna shells was found, all
the shells lving with the convex side upwards (Pl 1v). The blocks have
vielded the following fossils:

Nuculana zieteni BratvNs.

Cardinia concinna (Sow.)

Cardinia hybrida (Sow.)

Cardinia all. altenuata (STerTCBURY)
Astarte bayi l.uxpan.

Astarte wandeli L xnar.
Venericardia? all. liasina (Moonrg)
Tancredia n.sp. A.

Tancredia johnstrupt (l.exnan.)
Mactromya? groenlandica n. sp.
Plewromya costata (Y. et 13.)
Gresslya lunulata T aTe

Goniomya hybrida (Mi*~NsT.)
I'sognonmon n. sp.

Lima suceineta (SCuLoTi.)

Lima (Pseudolimea) boonei Cossmax
Limea acuticostu MUNST.

Entolitun frontale (Dusr.)

Entoliunm callosiun (LLuspaen.)
Aequipecten. priscus (SCHLOTIL)
Chlamys snbstriata (RoM.) var. rinki (L.uxnan.)
Plicatula pectinoides 1oaw.

Plicatula cf. levigata (0 Oni.)?
Placunopsis minuta Liesoar.
Liostrea irregularis (MENst. em. (Qu.)
Gryphoea arcuata Lam.

Grypheea cymbiwm 1.am.

Myoconcha decorata (MTNsT.)
Modiola s.

Modiola scalprum Sow.
IHippopodinm ponderosum Sow.

The area of the Gule Fjwlde is bounded on the south by an cast-
west directed fault towards the sediment plain. As far as can be seen
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from the coast sections, the northern part of the plain is made up of
regularly bedded rocks dipping slightly towards the north, while its
southern portion from some distance north of Kumait is dissected by
numerous faults, whose course could not be closely investigated on
account ol the thick cover of Quaternary deposils.

Fig. 81 shows a sketch ol the coast northeastward from Basaltnas,
where the above-mentioned features are distinctly visible. The huge
northern sediment block is built up of beds corresponding to those of
the Gule IFjwlde. In a single place some badly preserved lossils were
found, probably of a Trigones. The southern part of this stretch ol coast
is built up of older beds. Nearest Basaltnies Lhere occur shales belonging
to the Rhato-Liassic plant series. IFarther north, hard beds with marine
fossils belonging Lo the Jamesoni zone are encountered in the coaslal
clifls. At Kumdit these hard heds repeatedly crop out in the clilf on
accounl of the faulls present there, and in the northernmost locality
(fig. 50) large collections were made (both by Lavce Kocit, on Septem-
ber 21st and 25th 1926, and by the present author, on August Hth,
1927) [rom the bed, which is here mainly made up of grev lo dark grey,
‘alher fine-grained, micaceous and ferruginons, calecareous sandstones in
which are scattered numerous fossils; in some beds, however, Lhere occurs
an aclual pavement with large shells of fntolivme frontale. Certain portions
ol the hard bed are more shaly, with mueh mica on the bedding planes.
Uptonda jamesoni was [onund in both rock tyvpes. As regards the over-
and underlying heds, reference is made o Uhe sketel of the section. The
Jamesont horizon vielded the following fossils:

Spiriferina miinstere 1) av.

Tetrarbynchia? sp. A.

Rhynchonella cl. seal pellum Q.
Lobothyris all. panctata (Sow.)

Nucula cf. cordata Gr.

Parallelodon cf. buckmani (Ricn.)
Parallelodon sp. A., all. buckmani (Ricn.)
Cardinia concinna (Sow.)

Cardinia hybrida (Sow.)

Trigonia lingonensis Duw.

Astarte striato-sulcata Rosm. forma a TaTe
Astarte bayt LLtNpar.

Astarte n. sp.

Tancredia n. sp. A.

Tancredia n. sp. 3.

Tancredia johnstrupi (LUNDGR.)
Quenstedtia? n. sp.
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Mactromya lindhammeri RoLLIER

Mactromya? greenlandica n. sp.

Cardium (Jurassicardium?) philippianum NUNKER
Pseudotrapezium cucullatum (Mt x~sT.)
Pleuromya costata (Y. et 13.)

Gresslya lunulata TATE

Gresslya punctata (Stars.)

Ceratomya petricosa (S1Mps.)

Homomya sp.

Arcomya longa (Buvv.)

Arcomya all. pelea (n’Ors.)

Goniomya hybrida (MiUNsT.)

Pholadomya ambigna (Sow.)

Orytoma inequivalve (Sow.)

Pinna cf. folium (Y. et B.)

Gervillia sp.

Lima sueccineta (Scniorvi.)

Lima (Pseudolimea) boonei CossMax

Entolium frontale (Duw.)

Entolium callosum (LtNpanr.)

Chlamys substriata (Ros.) var. rinki (L.usxbnar.)
Chlamys rollet (STOLICZKA)

Plicatula pectinoides Liaw.

Placunopsis minuta 1.t NpGn.

Liostrea (rregularis (MUxsT. em. Qu.)

Grypheea cymbinm Law.

Gryphaa gigantea Sow.

Terquemia pectiniformis E. Dest. (arietis Qu.)
Myoconcha decorata (MUNsT.)

Modiola scalprum Sow.

Hippopodium ponderosum Sow.
Dentaliunm parvulum (1. Buckymax) Ricn.
Prychomphalus consobrinns (TATE)
Ptychomphalus n. sp.

Tornatellza sp. cf. fontis (Dum.)
Uptonia jamesoni (Sow.)

Uptonia aff. jamesoni (Sow.)
Puassaloteuthis cl. apicurvata (DE BLAINVILLE)
Hastites? sp.

The coast from Igterajivit to Basaltnwxs is represented in [ig. H1.
Only in a single place, near the houses at Igterajivit, is the marine Char-
mouthian horizon exposed in the low coastal cliff. West thereol the
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Ilig. 52, Coarse conglomeralic beds helonging to the Cape Stewarl Formalion. casl
ol ITglevajivit, — 31.-7.-1927.

faulted and partly folded beds seem to be yvounger (Domerian?). Other-
wise Lhe ¢liff is built up ol strongly laulted beds, which in one place
contain small coal scams and belong o the Rhicto-Liassic series, bul
otherwise, as [ar as could be made oul, are older than thal horizon. I'rom
the marine beds al lgterajivil the [ollewing fauna was collected partly

IFi:z. 53, Shaly sandslone and small coal scams of the Cape Stewart Formalion.
cast ol lglerajivil. — 30.-7.-1927,
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by LavGe Kocn on September 21st and 25th, 1926, party by the present
author on July 30th, 1927:

“Ophiomorpha’™

Serpula sp. cl. torquata Qu.

Rimirhynchia sp. cf. rimosa v. Buon.

Parallelodon cypriniformis (LLuxnar.)

Cardinia coneinna (Sow.)

Cardinia listeri (Sow.)

Cardinia hybrida (Sow.)

Trigonia lingonensis Do,

Astarte striato-suleata Rov. Torma a Tarte

Venericardia? all, liasina (Moonry)

Tancredia n.sp. A,

Quenstediia? n. sp.

Pseadotrapezinne cucrllatum M sy

Mactronya? groenlandica n. sp.

Plevroniya costata (Y. el 13.)

Gresslya Tunulata T'ate

Arconya longa (Buv))

Arcompa all. pelea (0°Ori))

Gontomya hybrida (MUNST.)

Pholadomya ambigua (Sow.)

Oxytoma teequivalre (SOw.)

Pinna ¢f. foliton (Y. ¢l 13)

Lima suceinela (ScirLorin.)

Lima (Pseudolimea) boonet Cossyan

Entolium frontale (v w.)

Entolivm callosiom (L.usnan.)

Aequipecten equivalris (Sow.)

Aequipecten priscus (SCHLOTIL)

Chlamys substriata (Ron.) var. rinki (Luxbei.)

Chlamys ¢l textoria (Scurori.)

Plicatula peetinordes 1oaw.

Liostrea irregulares (MUNsT. em. Qu.)

Myoconcha decorata (MUNST.)

Hippopodium ponderosiim Sow. -

Dentalivm el elongatun gracile NOORE

Ptychomphalus consobrinus (Tatr)

Ptychomphalus n. sp.

Lewisiella all. conica (0" Ons.)

Puassaloteuthis ef. apicurvata (e BLaiNviLLEg).

The fossiliferous bed, I m thick, is chielly made up of a rather

coarse, greenish calcareous arkose sandstone, which may at times be
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quite conglomeratic. The remaining portions of the bed are more line-
grained and of a lighter colour, and split easily into thin flakes, the
surfaces of which are covered with shells. The fauna contained in these
upper strata is rather poor in species, species like Cardinia hybrida
(lig. 85), Aequipecten priscus, and Lntolium callcsiwn being predominant.
It is characleristic of the rocks that they are intersected by eracks (illed
with calcite. The cracks often cut across fossils, and may be up to 3 am
wide. 'urther, segregalion of pyrile takes place. The formation ol cracks

has doublless some connection wilh the Tertiary teclonie movements.

B s g
¥ —~ =
¥ T S

Fig. 55 The Jamesoni beds al lglerajivil, — 30.-7.-1927,

Wilhin the soulthern portion of the sediment plain the marine
horizon was found inland in two places:

1) In the rviver bed immedialtely north of Ikumail, where the seclion
represenled in ligs. 56 and 57 was measured. However, no colleclion
of Tossils was made here.

2) A\l a poinl north-northwesl of Igterajivil a very large, highly fossili-
ferous block of a hard, groy to dark-grey, rather fine-grained mica-
ceous, lerruginous. and calcarcous sandstone, penctrated hy caleile-
lilled cracks was found. Among the fossils one noles Lhe [requent
occurrence ol Maetromya Lindhananeri, which has been mel with in
no other locality in snch great abuwdance. Otherwise the lollowing
fossils were Tound:

Spines ol Echinoides
Serpula limar Gr.
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Fig. 55, Jamesoni limestone with Cardinia hybrida aad caleite-lilled eracks.
lelerajivit.
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Spiriferina miinstert Dav.
Piarorhynchia? sp.
Grandirhynchia n. sp.
Tetrarhynchia sp. A.
Squamirhynchia afl. squamiplexr Qu.
Lobothyris afl. punctata (Sow.)
Nuculana afl. complanata (GF.)
Parallelodon cf. buckmani (Rici.)
Parallelodon cypriniformis (LuxpGR.)
Cucullaea miinsteri ZIETEX
Cardinia hybrida (Sow.)

Astarte striato-sulcate Rom. forma a TaTe
Venericardia? all. liasina (MoOORE)

Tancredia n. sp. A.

Tancredia johnstrupi (LuNDGR.)

Mactromya lindhammer: RoLLIER

Muactromya? groenlandica n. sp.

Cardium (Jurassicardium?) philippianuim UNKER
Pseudotrapeziunt cuculatum (MUNST.)
Pleuromya costata (Y. et 13.)

Gresslya lunulata TATE

Gresslya punctata (Simrs.)

Gresslya n. sp.

Arcomya longa (Buv.)

Arcomya? n. sp.

Gontomya hybrida (NTxsT.)

Pholadonya ambigua (Sow.)

Oxrytoma incequivalve (Sow.)

Pinna cf. folium (Y. et B.)

Isognomon n. sp.

Isognomon afl. infraliassica (Qu.)

Gervillia lzvis J. Buckyax

Lima succincta (ScnLoTH.)

Lima Roemeri BrAUNS

Lima (Plagiostoma) eucharis n’Ors.

Lima (Pseudolimea) boonei CossMmaN

Entolium frontale (Du.)

Aequipecten @quivalvis (Sow.)

Aequipecten priscus (ScHLOTH.)

Chlamys substriata (Rom.) var. rinki (LUNDGR.)
Chlamys cf. textoria (SCHLOTH.)

Camptonectes n. sp.

Plicatula pectinoides Lam.

(
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Fig. 56, Jamesoni beds in the northern bank ol The large river novth of Kumai
Do-S-1927

Plicatula . Leevigata (0" Onri)
Placunopsis minuta 1. xpan.
Liostrea (rregularis (MUNst. em. Q)
Gryphira cymbiam 1o,

Myoconcha decoratla (MU xsT.)
Modicla lireis Sow.,

Modiola scalprum Sow.

Seetion North of Kumdit.

a
5_

b
4_

Cc
> d

e

_7 - .

SN

i

I TN ATAR

cj Al oy ' ; Yy,
Fig. 57 The right part of (he secltion in lig. @ «a Iard, wealthered bed. co
glomeralic. wilh numerons fossils. b Loose, shaly sandstone. ¢ ITard. sane
limestone, Loose, shaly sandstone. partly conglomeralic, with subordinale hee
ol shade. ¢ Arenaceons shales, cross-bedded in the lower part. T Conereliona

satdstone wilh thin bands of shale. conglomeratic in the upper part. Ba Basal
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Iippopodium ponderostm Sow.
Dentaliune sp.

Pleurotomaria (Sissenna) procera n Onrn.?
Ptychomphalus consobrinus (TATE)
Ptychomphalus n. sp.

Amberleya sp.

Proconulus (Epulotrochus) epulus (0°Onri.)
cf. Aulacotrochns nitens Duw.
Trochopsis? sp.

Scurriopsis? vendwensis CossMaN
Scurriopsis n. sp.

Tornatellea sp. cf. fontis (Dun.)

As mentioned above, within the Cape Hope area hard beds holding
a decided Charmouthian Tauna were obscrved in several places. Only at
Rumdit, did ammonites oceur, which show the beds (o belong Lo Lhe
zone with Cptonia jamesoni. The pelrographical development and the
fossil contents of the beds in other localities make it reasonable to assume
vhat these beds, too, belong to the saul zone.



SUMMARY OF THE GREENLAND LIAS

The marine strata of the Charmounthian.

A. The Jamesont horizon.

The marine transgression that initiated the deposilion of the Neill’s
CIifl Formation, as shown in the preceding pages, gave rise to the de-
posilion of some very coarse, often conglomeratic, arkose beds inter-
stratified with hard bands in which litue and iron enter as components
in the cement. The deposition took place in quite shallow water and
under fairly quiet conditions. The composition of the conglomerates
shows very clearly that the main mass of the rock, if we disregard the
shells embedded in it, has originated from desintegration of eruptives,
or metamorphic rocks. The exceedingly uniform development throughout
the strelch from the Cape Hope area lo Mt. husén I7jield in conneclion
with the coarse consistency of the beds, the lack of liner assortment,
and the contents of sharp-edged grains, show thal the beds investigated
must have been deposited in the immediate neighbourhood of the coast
of the lLiassic sea. It seems natural to assume that the desintegration
components of the material originate from an arca situated cast of the
sediments, the present Liverpool Land (plate 13), which probably had
a greater extension eastward over an arca now covered by the sea. Here
metamorphic rocks and cruptives are met with, by the desintegration
of which the main mass of the Liassic sediments have originated.

The fauna embedded in the mainly coarse basal beds ol the Neill’s
Chff Formation (chiefly lamellibranchs) exhibits a considerable uniformity
within the whole area investigated. Unfortunately the ammonites belong
to the most rarely occurring fossils, so far only species of the genus
Uptonia have been found, and almost exclusively in the southern part
of the area. This shows that the beds belong to the Jamesond horizon
of the Jamesoni zone. Uptonia Jamesoni has been [ound in the upper
part of the beds, while the lowermost coarse beds have vielded no deter-
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minable fossils. | consider it little probable thal other Charmouthian
horizons should be present in the basal beds, the period during which
these coarse beds were deposited having doubtless been comparatively
short. I'rom these beds the following launa is derived:

“Ophiomorpha’

Pentacrinus sp. cl. scalaris G,
Spines ol Echinoideq

Serpula limar Gr.

Serpula sp. cf. torquata Qu.
Fdograna solitaria Tero. et PierTE
Lingula sacculus Cuap. et Dew.
Discinisca n. sp.

Spirdferina miinstert Dav.
Spiriferina pinguis Z1ETEN
Caleirhynchia? sp.

Plarorbiynchia? sp.

Grandirhynchia n. sp.

Grandirhynchia elii n. sp.
Tetrarhynchia sp. :\.

Tetrarhynchia sp. 13.

Stolmorhynchia n. sp.

Romirkynchea sp. cl. rimosa v, Buecen
Squamirhynchia all. squamiples Qu.
Rhynchonella cl. scalpellune Q.
Lobothyris all. punctata (Sow.)
Lobothyris ¢l subpunctata (Dav.)
Orndthella ¢l sartacensis (n"Onrn.)
Ornithella s
Nucula ¢l cordata Gy,

).

—_—

Nucwlana subovalis (Gr.)

Nuculana all. complanata (Gr.)
Nuculana graphica (TaTg)

Nuculana galathea (1" Onrs.)
Nuculana zietent (Bravxs)
Paralleloden ¢f. Buckmanid (Ricn.)
Parallelodon sp. A. all. Buckmani (Ricn.)
Parallelodon sp. 13.

Parallelodon sp. C.

Parallelodon cyprinifornus (LuNDGR.)
Paralleloden ntermedius Simps.
Cucullaca miinsteri 71ETEN

Cardinia concinna (Sow.)
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Cardinia listeri (Sow.)

Cardinia hybrida (Sow.)

Cardinia all. atteriwata (STUTCHBURY)
Trigonia lingonensis 1)uvm.

Astarte striato-sulecata Rom. forma a TaTe
Astarte striato-sulcata Row. forma b TaTe
Astarte scanensis? Mupa.

Astarte obsoleta DUNKER

Astarte bayi 1.uxpGn.

Astarte camertonensis Moony

Astarte wandeli 1.UNDGR.

Astarte n. sp.

Venericardia? all. liasina (Moonry)
Tancredia cl. elegans Mpa.

Tuancredia johnstrupi (1.uxpGn.)

Tancredia n.sp. AL

Tancredia n.sp. B.

n.sp. C.

Tancredia '
Quenstedtia? n. sp.

Mactromya lindhanineri Roviien

Mactromya aspasia (v"Ons.)

Mactronrya? groenlandica n. sp.

Cardivm (Jurassicardium?) phdlippianion Desken
Pscudotrapezicm cucullatiom (MENsT.)
Tellina? n.sp.

Plenronya costata (Y. et 13)
Gresslya lnnulata TaTe

Gresslya punctala (S10rs.)

Gresslya of. intermedia (S1Mrs.)
Gresslya n. sp.

Ceratomya petricosa (S1nrs.)
Homomya sp.

Arecomya longa (13vv.)

Arcomya all. pelea (v Orn.)
Arcomya? n. sp.

Goniomya hybrida (MU Nst.)
Pholadomya ambigua (Sow.)
Oxytoma inequivalve (Sow.)

Oxyloma cygnipes (Y. et B.)
Oxyloma n. sp.

Pseudomonotis ¢l. papyria (Qu.)
Pinna cl. folium (Y. et 13.)
Isognomon n. sp. '
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Isognomon afl. infraliussica (Qu.)
Gervillia lwvis J. Brekyax

Gervillia sp.

Cultriopsis n. sp.

Lima suceineta (Scurori.)

Lima Roemert Bnavss

Lima (Plagiostoma) cucharis v Onui.
Lima (Plagiostonia) punctatae Sow.
Lina (Pseudolimea) boonei Cossman
Limea acuticosta NMUNsT.

Lumnea ¢l eristata v,

Velata hartzi n.sp.

Lntolivm frontale (v w.)

Entolivum callosim (Lo xnan.)
Aequipecten wquivaleis (Sow.)
Aequipecten priseus (SciLori.)
Chlamys substriata (Rox.) var. rinkt (LLUNDGR.)
Chlamys cf. lectoria (Scurori.)
Chlamys rolled (SToOLICZKA)
(,'u/n/;/r)n4’('/('3' n. sp.

Plicatula peetinoides Toan.

Plicatula ¢l laevigata (0" Onre.)
Plicatula ¢l. sarcinula NG xsT,
Placunopsts minuta L.u XnGR.

Liostrea irregularis (MENsT. emis Qu)
Gryphiea arcuate Loa,

Gryphea cymbiiom 1aw.

Gryphira gigantea Sow.

Terquenia pectiniformis K. DEst. (arictis Qv.)
Myoconcha decorala (MUNsT.)

Modiola livvis Sow.

Modeola scalpriom Sow.

Modiola all. subeancellata Buv.
Modiola cl. hillana Sow.

Hippopodivm ponderosiim Soww.
Dentaliiwm ¢l clongatum gracile Moore
Dentalivin parvilum (3. Breksax) Rian.
Pleurotomaria all. singularis SIEBERER
Pleurotomaria sp.

Pleurotomaria (Stssenna) procera v’ Orae.
Prychomphalus consobrinus (T aTE)
Prychomphalus nodosus (SIEBERER)
Ptychomphalus n. sp.
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Amberleya of. polytaerita Cossmax
Amberleya sp.

Proconulus (Epulotrochus) epilus (n'Onr
el Aulacotrochus nitens .
Trochopsis? sp.

Lewisiella all. conica (D°Ons.)
Scurriopsis? vendensis Cossmax
Tornatellea sp. cl. fontis (Duwn.)
Striactronina boont COSSMAN
Procerithium? sp.

Uptonia jamesoni (Sow.)

U ptonia all. jamesoni (Sow.)

Prototeuthis cl. pennicidlate (Duw)
Passaloteuthis ¢f. apicurvate (DE Buraisvieie)
Hastites? sp.

In a detailed description ol the fauna to be published later there
will be ample opportunity ol discussing more closely the distribution of
the various species within other Liassic arcas, as well as other faunistic
questions. It need only be pointed oul here that the fauna is a pro-
nounced Charmouthian fauna comprising a large number of species known
from the Jamesoni beds ol other countries. The fauna further includes
a number ol new species and several forms generally belonging Lo older
beds, e. g. arcuate Gryphaas, and species that olherwise only appear in
vounger beds, e. g. Kntolium frontale (Domerian). 1t should, however, be
noted thalt small arcuate Gryphaas have been found in the Jamesond
beds ol Scotland and Scania, and as regards the vounger forms, theyv
have all been found in beds side by side with specimens ol { plonia
Jamesoni. Henee their vertical distribution is greater than has hitherlo
been known.

B. The Centaurus horizon.

In Dinosaurus Klelt, as stated above, an ammonite-bearing horizon
with a fauna devialing on several points from that ol the Jamesoni beds
was found above the Jameson: beds. Two ol Lhe ammonites lound,
Beaniceras sp. and Lytoceras fimbriatum, refer the bed to the Centanrus
horizon ol the fbexr zone. The said fauna is listed in p. 4% and includes
an Androgynoceras sp., the determination of which, however, is not quite
certain. The presence ol this form formerly induced me {o regard the
bed as belonging to the Capricorni zone.

The Tancredia bed in Raxve Kloft (see p. 3&), the bed from which
Bierrine PEDERSEN collected fossils (p. 16), and the Aequipecten bier-
ringt bed in Varde Kloft (p. 89) are possibly ol the same age as the
Beaniceras bed in Dinosaurus Kloft. Common o all three localities is
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the above-mentioned Pectinide?), which is absent from the Jamesont
beds, but otherwise the fauna is not quite uniform within the three
localities. Until ammonites have been found in the beds, we must there-
fore assume a possible slight difTerence in age between these beds. They
have only been found in the southern part of Jameson Land, and not
even in all localities. Thus they were apparently not developed in the
large coast section at Cape Stewart.

Domerian? Strata.

It has been impossible, on the basis ol the few fossils?) found, to as-
certain with certainty the presence of beds belonging to the Domerian.
However, there is hardly any doubt that the main portion of the ¢. 150 m
thick series of strata intervening between (he undoubted Charmouthian
beds and the undoubted Toarcian beds belongs to this stage.

The rocks within this series of strata alternate greatly, not only
within the individual sections, but also from section to section. A type
section cannot, therefore, be erected. Characteristic of the whole series
is the very inconsiderable content ol CaCO,. limestones proper are of
extremely rare occurrence, and calcareous beds on the whole play quile a
subordinale role. Iron-compounds are often conspicuous as cement in most
of the rocks, and on weathering lend to the rocks a rusty-brown colour.

As main types of the rocks occurring within this series the following
deserve mention:

Sandstonesandarenaccousshaleswithlentlicularbedding
and (rails of worms and other animals on the bedding planes were ob-
served in nearly all the sections immedialely above the Charmouthian
beds. Similar strata occur for instance in the Lower Rhitic of Scania,
whence they have been described by Happixe (). It must be considered
doubtful whether such beds are in the true sense marine. About the
deposition of the strala Happine writes as [ollows: “They are deposiled
in a shallow, sheltered shore region. The varying nature ol the material
is due Lo varying current condilions, dependent in their turn on varia-
tions in the connection of the region with the sea and in the conliguration
ol the bottom.”

Sandstones with mud cake conglomerates occur at different
levels. They have been deposited in shallow water, the mud cakes have

1 Lelt valve inflaled, ornamentalion very like that ol .l quipecten aquivalve,
right valve flal wilh very broad. Mlal ribs, much broader than the interspaces.

%) The small fauna lisled on page 91, [rom loose blocks in (he Lejr Elv
Canyon. is nol known from beds tn sit. At present it is diflicult to delermine
its age. The occurrence of Homeeorhynchia indicates Upper Lias, while olher specics,
as for instance Lobothyris all. punctata and Ornithella of. sarthacensis, would seem
lo point to a somewhal older age.

S*
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probably originated by the waves washing across dry, cracked clay beds
(in dried up lagoons along the coast) and carrving pieces of the clay
out to sea and depositing them there together with the sand.

Conglomeratic beds, in which the pebbles are made up of clay
ironstone and originating from the disintegration of older Rhetic or Liassic
beds. In one single case (p. 46) marine shells have been found in these beds.

Sandstone beds alternating with thin beds of clay iron-
stone or clay ironstone nodules. In a single case a marine fossil
has been found in these beds, which occur at various levels, most fre-
quently, however, within the lower part of the series.

Black shales are only of subordinate importance, and often contain
plant remains. The same is the case with beds ol argillaccous sandstone,
which have been found in several places in the middle part of the series.

Coarse, cross-bedded sandstones are ol common occurrence
wilhin the upper part of the series, and in the northern part of the arca,
northward from Nathorst Mountain, thev playv a large role in the middle
part of the series too. Oblique beds often alternate with intercalated
horizontal ones. These beds must be considered Lo be delta beds. The
diagonal strata almost without exception dip towards the west, which
shows that the Ltransport ol material has taken place from the cast.

On the whole the Domerian? strata have been deposited in shallow
water. Isven if marine fossils are rare, most ol the beds must be assumed Lo
have been deposited in the sea. Other beds have been deposited in lagoons
with calim water, and others again are to be regarded as delta deposits.

Toarcian strata.

Above the coarse, cross-bedded, unfossiliferous sandstones there fol-
lows a scries of gencrally fairly loose, often cross-bedded, more or less
calcareous, fossiliferous sandslones, in which are embedded coneretions
with marine Upper Liassic fossils. These beds are rather coarse, often
conglomeratie, and have been deposited in shallow water. The oldest
fassiliferous horizon is presumably the Geredlia horizon, which has only
been ascertained with certainty south of Dinosaurus Klaft. It is charac-
terised by being made up of big limy concretions teeming with fossils.
The fauna is very poor in species, and is possibly derived from brackish
water. Only one single species is known from other countries, namely
Pscudomonotes substriata. The Greenland specimens agree vervowell with
tke forms from the Whitbian in Yorkshire, but the vertical distribution
ol this species is very wide. Within the younger horizons the following
species have been found:

Pentacrinus (Isocrinus™) sp.
Serpula limax Gr.
Lingula beant Puirr.
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Discinisca n. sp.

cf. Rhynchonella lineala Y. et B.
Rhynchonella sp. indet.
Loboidothyris n. sp.

Nuculana ovum (p’Ons.)
Parallelodon sp.

cl. Arca elegans Rom.

Cuculluea? sp.

Trigonia literata Y. ct 3.

Trigonia sp. (Glabrae)

Astarte madseni n. sp.

Tancredia ali. donaciformis l.vc.
Tancredia of. dionvillensis TERg.
Tancredia n. sp.

Spheeriola? cf. onesine (D))
Protocardium subsiriatulum (n" Oni.)
Quenstedtia? sp.

Pleuromya cl. unioides (Row.)
Pleuromya all. elongata (MU NsT.)
Gresslya donaciformis (Puini.)
Gresslya abducta (Purnr.)

Gresslya rotundata (Puiri.)

Gresslya all. intermedia (Siars.)
Arcomya all. longa Bev.

Arcomya n. sp.

Pholadomya all. fidicula Sow.
Oxrytoma inequivalee (Sow.) var.
Oxytoma cf. cygnipes Y. et B.
Pseudomonotis substriata (MTNST.)
Pseudomonotis n. sp.

Pinne ¢l opaline Qu.

Isognomon cf. isognomoides (StTanu.)
Gerviilia cf. acula Sow.

Gervillia n. sp.

Inoceramus ef. subsiriatus (MiiNsT.)
ITnoceranus all. polyplocus ROM.
Lima (Plagiostoma) cf. tearcensis Desi.
Line e (Plagiostom:«) n. sp.

Lima (Pseudolimea) cl. boonei CossMaN
Entolium denissum (PiiLL.)
Variamussium n. sp.

Camptonectes all. sublevigatus (ERNST)
Placunopsis afl. gingensis QQu.
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Placunopsis n. sp.

Liostrea cf. erina (p’Orus.)

Modiola cf. cuneata Sow.

Modiola n. sp.

Amberleya ¢l capitanea (MUNST.)
Trochus all. torulosus Q.

Patell:t sp.

Catacoeloceras n. sp.

Dactylioceras greenlandicum n. sp.
Dactylioceras sp.

Pseudoliaceras beyrichi (Scn.oexNn.)
Pseudoliceeras compactile (S1mrs.)
Pseudolioceras dumortieri (BUCKMAN)
Pseudolioceras lythense (Y. et 1)
Pseudolioceras wiirttembergeri (DENCKM.)
Pseudolioceras n. sp.

Psendolivceras spp.

cl. Passaloteuthes subaduncata (Vourz)
Megateuthis rhenana (Orrer)
Megateuthis all. conoidea (Orrel)
Megateuthis cl. quenstedti (Orrer)
Megatenthis spp.

big phragmocones.

On a cemparison wilh the European division of the Upper Lias the
following horizons seem to be represented in liast Greenland:

Aalenian? Adalensis zone, or uppermost Yeovillian.
Beds vielding Pseudolioceras beyrichi. Nathorst Mountain 550 m.
From Lhis horizon a Pseudolioceras lythense, collezted by Green-
landers, is also recorded, probably, however, it has been collected
from deeper-lving beds.

Yeovillian. ab. striatulum zone.
Beds with Pseudolioceras compuctile. Trigonia Elv.

\Whitbian. Bifrons zone.

a. Beds wilh Pseudolioceras lythense. Nathorst Mt. Loc. 3?2

b. Beds with Pentacrinus sp. Varde Kloft. Harris Mt. Nathorst Mt.
Loc. 3. .

c. Beds with Pseudolioceras dumortiers. Nathorst ML Loc. 1. At
220 m.

d. Beds with Dactylioceras groenlundicum and div. sp., Catacoeloceras
sp. Harris Mt. Nathorst Mt. Loc. 1, at 520 m. Loc. 2, at 494 and
498 m. Umimmak Mt. Hjornefjald.
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(omparison between the Greenland Lias and some other areas.
According to the above the Lias in Iast Greenland is composed of
the following series of stratla:
Uppet Bathonian
sap
Aalenian?
Yeovillian
Whithian

shallow-water calcarcous sandstones
with several fossil horizons

. partly marine and partly estuarine
Domerian ) . . ot . .
sandstones. conglomerates and shales

Charmonthian Coarse arkose limestones and conglomerates

jamesoni centanrns with marine faunas

Lower Charmouthian
Sinemurian
Upper Hettangian

no deposits

Lower lettangian .
estuarine plant beds

—— — e — —— — e

subplanorbis planorbis
Rhatie estuarine plant heds
Keuper? red marl

This sequence shows great similarily o Lhe deposils in Southern
Scandinavia. In Scania and Bornholm, as in Iast Greenland, an 1m-
mense Rhalo-Liassic estuarine series ol strata is developed, in which,
however, subordinate beds with marine fossils are 1n some localities
included?!). This series is overlain, as in Greenland, by marine Char-
mouthian beds. Compared with the English standard section (Seatn
1923 (24)) the following horizons are represented:

. L Scotland . :
Gireat Britain last Greenland . .
Oppel Pabay. . Neania Bornholm
Dorset | X Scoresbvsound
nn. llebr. -
. cenliurns S +- : -
ihex : ' : :
aeliron - :
zone . .
l ncturgenesti -+ - L
IHASSCHNIS -
pettos : - ) -
Jumesont + + - -
jamesoni obsoleta + : - \ ‘
zone hrevispinag +- - | '
o polymor phas + - 4+
POreqrins :
tenglory 4+ -

I'he Bornholmian zones are based upon the late Dr. MALLING s farge collections,

1) In the Rhictie beds in Lejr Elv Hannis found a dorsal spine ol a H ybodus,
the only marine fossil Lhal has hitherto been found in these beds.
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The Greenland series also exhibits some similarity to the sequence
at Dunrobbin in East Scotland. Here, however, the estuarine series is
overlain by marine strata, probably belonging to the Sinemurian.

The Upper Liassic beds in East Greenland, as regards their fossil
conlents, have many points of resemblance to the beds in Yorkshire
and Scotland. Points of similarity to the Upper Liassic fauna of Spits-
bergen are also present. The fauna described by IFresoro (4) is derived
from phosphoritic coneretions very reminiscent of the coneretions from
loe. 3, at 950 m, Nathorst Mountain. They occur in the basal conglomer-
ate of the Jurassic Tormation, which in places is overlain by strata of
Callovian age. The age of the conglomeratic bed is regarded by IF'rEBoLD
as Upper Liassic, and the Tauna lound in the phosphorile coneretions
as belonging to one and the same horizon, which is intermediate in age
between the zone with Haugia dlustris and the zone with Granunoceras
striatulum. A great number of the ammonites found indicate that age,
bul in addition there occur specimens ol Dactylioceras and Coeloceras.
In view of the fact that in southern France, e, ¢. al Avevion, Lhese genera,
or al any rate Coeloeeras, may be found as lfar upwards as in Uthe varia-
bilis and stricitulum zones, Fresorny is of opinion thal the presence of
these forms cannol be taken as evidence of the presence of older zones.
However, IFresord has advanced no decisive prool ol an Upper lLiassic
age ol the conglomeratic bed, and according Lo the nature of the deposit
it may equally well belong to the Callovian, and il so, the conceretions
are derived [rom destroved Liassic beds and may represent several hori-
zons. This view is [urther lavoured by the sequence ol the IZast Green-
land Lias, where Dactylioceras and Coeloceras, as in Northwestern Lurope,
only occur in beds which must belong lo the bifrons zone.

In plales 4—8 a number of the stratigraphically important forms
ol the East Greenland Lias are figured. They will be described in a paper
Lo be published later together with the remaining part of the fauna. In
another paper various other questions, i. a. concerning the straligraphy
of the strata and their tmportance for the palweogeography, will he
subjected to a closer discussion.
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Plate 1.

Map of Jameson Land and Liverpol Land, based on J. P. Kocu’s map of
1902 (Medd. om Grenl. Bd. X XVII) and the map of East Greenland published in
1932 by the Geodetic Institute, Copenhagen.

1. R. Storgaard Elv and Reve Kloft.

2. Tancredia Kloft.

3. R. Trigonia Elv.

4. R. Modiola Elv.

5. Goniomya Kloft.

6. RR. Astarte Elv and Astarte Kloft.

7. IR. Moskusokse LKlv and Moskusokse Kloft.

8. Mt. Harris Fjald.

9. IR, Zamites Elv.

10. Mt. Eli Fjeld.

11. Mt. Mikael Fjxld and, in a southeaslern continuation of this, Mt. Umim-
mak Fjeld.

12, Mt. Hjornefjeld.

13. RR. Lepidopteris Elv.

14. RR. Oslrea Elv.

R = river. Mt. = Mount. Kleft = ravine.
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Plate 2.

Iig. 1. MIL. Nathorst Fjeld scen from the northernmost of the Fame Islands.
To the right basalt dome.

Fig. 2. The mountain Skansen and the river Lejr Elv. To the left the big valley

Kiildalen separating Liverpool Land and Jameson Land and in the background

Mt. Dusén Fjeld. Mt. Skansen is mainly built up of Rhato-Liassic sediments. The
top beds belong to the Vardekleft Formation.
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Plate 3.
Ilig. 1. Moulh of Aslarte Klofl, Jameson Land.
up of beds belonging Lo the Neill's ClifT IFormalion. The snow-covered beds to
the left and in the background belong to the Vardeklolt IFormation. In the back-

ground to the right, Hurry Inlet and Liverpool Land.
In the background and

The low-lving plaleau is built

Fig. 2. Bruddalen (The fault valley), Liverpool Land.
to the left, gneiss. In the foreground to Lhe right, Mesozoic sediments.
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Plate 4.

Pavement with Cardinia concinna (Sow.), Blok Elv. /,, p. 97.
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Plate 5.

Fig. 1. Uptonia jamesoni (Sow.), Tancredia Klolt. /,, p. 44.
Fig. 2. Androgynoceras? sp. Beaniceras horizon. Dinosaurus Klefl. 3/,, p. 47.
Fig. 3. Beaniceras sp. Dinosaurus Kloft. 3/,

Figs. 4 and 5. Dactylioceras groenlandicum n. sp. all. semicellatum (Simps.). Ryder
Elv. 355 m. 3/, p.8S.
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Plate 6.

Fig. 1. Pseudolioceras lythense (Y. & B.). Nathorst Mountain. Loc. 37 ?,,, p. 84.
Fig. Pseudolioceras dumortieri (Buckman). Nathorst Mountain. Loc. 1.

525 m. 3/, p. 80.
Fig. 3. Pseudolioceras n. sp. Ryder Elv. 360 m. ?/,, p. 88.

o
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Plate 7.

Figs. 1 and 2. Lytoceras fimbriatum (Sow.). '/,. Beaniceras horizon. Dinosaurus
Kleft, p. 47.
Fig. 3. Psecudolioceras compactile (Simps.). 1/,. Trigonia Elv, p.dl.
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CHR. HALRIER phot.



Plate 8.

Iig. 1. Velata hartzi n.sp. /. Rieve Klaft, p. 38.

Figs. 2 and 3. Pseudolioceras beyrichi (ScuLoexs.). 3/,. Nathorst Mountain.
550 m. Loc. 3, p. 84.
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Plate 9.

The following sections are shown:
Cape Stewart. Coast section. For Explanation sce p. 29.
Rave Kloft, p. 38.
Tancredia Kloft, p. 44.
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Plate 10.

The following sections are shown:
Second ravine south of Dinosaurus Kloft. For explanation see p. 46.
South side of Dinosaurus Kleft, p. 47.
Ravine in Neill’s CliIT at Albuen, p. 53.
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Plate 11.

The Varde Kloft section. Fer explanation see p. 58.
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Plate 12.

The following sections are shown:
Mouth of Astarte Kloft. For explanation see p. (4.
Mt. Harris Ijeeld, p. 76.
Mt. Nathorst IFjeeld, loc. 2, p. 82, and loc. 3, p. 84.
Mt. Eli Fjeld, p. 85.
ML. Duscn IFjeld, p. 88
Coll Mountain, p. 85.
I'urther, a sketch of Mt. Nathorst Fj®ld seen {from the northermosl ol the
Fame Islands, showing the situation of the following localities: 1, p. 80, 2 (sec-
tion), p. 82 and 3, p. 84.
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Plate 13.

Fig. 1. Liverpool Land seen from Mt. Nathorst Fj®ld at an altitude of 490 m.
The rather gentle slope that forms the western part of Liverpool Land has in the
main the same angle of dip as the sediments in Jameson Land, and I think it
quite possible that this slope is an old strandflat originally covered by sediments
of the same kind as in Jameson Land. The small down-faulted sediment area at
Cape Hope, judging from the nature of the sediments there, has originally formed
a unit with the sediments in Jameson Land. By the tilting of the Liverpool
Land—Jameson Land block, presumably in Tertiary time, the sediments in the
western part of Liverpool Land have been exposed to erosion to a very great extent
and have been removed from the greater part of the area. The old strandflat
then became exposed and subjected to fresh erosion.

Fig. 2. Neill’s Cliff seen from the shore of Liverpool Land west of the southern-
most twin glacier.

Fig. 3. The Cape Hope sediment area with surrounding Gneiss mountains seen
from Ferslew’s Pynt at the Colony of Scoresby Sound.
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