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PREFACE 

The material for the following account was obtained during two 
summer seasons in East Greenland, in 1949 and 1950 as a member 

of the Lauge Koch Expedition. In the first season the south coast of 
Traill 0 was visited from July 27th until August 17th; in the second, 
from July 15th until August 30th, the Rold Bjerge and adjacent areas 
in Traill 0 were studied, and the neighbourhood of Mountnorris Fjord 
examined. The results provide a fairly complete outline of the geology 
of the Mesozoic part of Traill 0. Many details are still lacking, but 
while further work in certain directions may prove profitable, other 
problems are likely to remain unsolved on account of the scarcity of 
exposures in some formations and of fossils in others. 

I am indebted to Dr. LAUGE Koen for the opportunity to work in 
East Greenland, for discussion of various problems and for much advice 
and information during the working out of the results. My assistants 
in the field were Messrs. J. W. Cowrn and S. L. PAGE in 1949, and 
D. MACKNEY, E.W. RoBERTS and F. W. SHERRELL in 1950, all students 
of Bristol University. To all of them I offer my best thanks. 

Prof. W. F. WHITTARD has provided facilities for the palaeonto­
logical work in the geological laboratories of the University of Bristol, 
and has read and improved the draft of this paper. I am indebted to 
Dr. L. F. SPATH for advice on a number of palaeontological matters, 
and for allowing me to examine some of the material described by him 
from East Greenland. Mr. C. W. WRIGHT and Mr. R. CASEY have kindly 
discussed a number of the Cretaceous ammonites, and suggested several 
of the identifications which I have adopted, which are acknowledged 
where they occur in the paper. Dr. L. R. Cox has answered several 
enquiries on lamellibranchs, and Mr. L. BAIRSTOW has discussed 'Ony­
chites' and provided references. I have benefited from a number of dis­
cussions with Mr. M. Y. HASSAN while he was a research student at 
Bristol University. 

Dr. H. M. Mum-Woon kindly undertook to examine the brachiopods 
and her report is published in M. o. G., vol. 111, no. 6. 

The final copies of the maps which form plates 1- 4 have been drawn 
by the Geodetic Institute Copenhagen. The aerial photographs which 
illustrate the paper were all taken by the expedition's photographers, 
the ground photographs by the writer. The photographs of fossils were 
taken by Mr. E.W. SEAVILL in conjunction with the writer. 

Bristol, May 1952. 



Note on new topographical names and geological localities. 

In order to facilitate the geological descriptions a number of new 
topographical names have been introduced. The following is the com­
plete list, together with the maps accompanying this paper in which 
they may be found: 

Xame 
;\!orris Bjerg . . . .. ... .. .. ... . .. . . 
Lycett Bjerg . . .. ...... ....... .. . 
Sortefjelde .. . . .. ....... .... .. .. . 
Prospektfjeld ... ....... . . .. .. . .. . 
Bath Elv . .. ........... .. ...... . 
Bristol Elv .. .. . .. . ..... ........ . 
Polyptychiteseh· . . ...... . .... . .. . 
Gronnebjerge ................... . 
Lilleelv .... . ........... . .. . . . .. . 
Bordbjerget .................... . 

)lap 
Pl. 1 

Pl. 2 
Pl. 4, fig. I 

Pl. I 
Pl. 3 

Translation 
:\Iount .Morris 
)fount Lycett 
Black Mountains 
Prospect )fountain 
Bath River 
Bristol River 
Polyptychites RiYer 
Green ;\fountains 
Little River 
Table )fountain 

Localities where fossils were found, or where sections were measured, 
have been allotted serial numbers which are shown on the geological 
maps which accompany this paper. The appendix (p. 149) will show 
the part of the island in which any particular locality is situated, and 
the map on which its exact position may he found. Numbers missing 
from the consecutive series were used for localities outside the area, 
or for specimens which are not referred to individually. 



I. HISTORY OF RESEARCH 

The history of research on the Mesozoic rocks of Traill 0 does 
not date back very far, for although ScoRESBY in 1822 landed at Vandyke 
Klipper and reported the presence of "slateclay" as well as of many 
varieties of igneous rocks, the Mesozoic age of the sediments was not 
established until over a century later. On KocH's map of 1929 (pl. 2) 
the area which we now know to consist of Mesozoic formations is shown 
as occupied by Devonian and Carboniferous rocks. In 1932 NoE-NYGAARD 
visited the island and recognised the presence of younger systems, but 
his observations from that and succeeding years were not published 
until 1938 (in FREBOLD and NoE-NYGAARD ). NoE-NYGAARD's work 
established the presence of Eotriassic, Jurassic and basal Cretaceous 
rocks, but he did not obtain much information about their distribution. 
Only a few Mesozoic fossils were recovered, some from loose blocks, and 
from them FREBOLD deduced the presence of Eotriassic, Bathonian, Port­
landian and Valanginian beds. Two of the fossils found were figured, 
Cranocephalites cf. furcatus Spath and Aucella piriformis Lahusen. 

In the year that FnEBOLD and NoE-NYGAARD's results were pub­
lished, there appeared the first report, written in Greenland, of STAU­
BER's work in the season 1936-37 on Geographical Society and Traill 
0er (STAUBER, 1938). The work contains, understandably, hardly any 
definite fossil records, but STAUBER had recognised in the field marine 
Eotrias, sandstones with plant remains which he attributed to the Rhae­
tic, Upper Jurassic black shales, and shales of both lower and upper 
Cretaceous age. The Valanginian, already found by NoE-NYGAARD, was 
not apparently seen by STAUBER, but his important contribution was 
the recognition of the Jurassic and Cretaceous black s!iales which form 
a considerable part of the island, but which had not previously been 
known. The main structural outlines were also given for the first time 
(STAUBER, op. cit., pl. 1) in the accompanying map; this showed the major 
fault which delimits the Mesozoic outcrops to the west, the wide expanse 
of Cretaceous shales which forms almost all the eastern part of Geograph-
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ical Society 0 and the central part of Traill 0, and the upfaulted Trias 
and Jurassic areas to the east of Bj0rnedal and in the l\fols Bjerge, as 
well as delimiting the areas occupied by the plutonic igneous masses 
which had been mapped by SCHAUB. In 1939 STAUBER published, as part 
of a series of papers by Swiss geologists summarising their work in Green­
land, a brief general account of the area between Scoresby Sund and 
Sofia Sund which does not give any details regarding Traill 0, although 
it contains some misleading information, for instance, that the Aptian 
is widely spread (p. 171 ), and shows in the stratigraphical table (p. 17 4) 
the presence of Rhaetic-LowPr Lias and ·Middle/ Upper Lias which is not 
even now proved. 

In 1940, STA BER published an account of i1westigations in northern 
Jameson Land which includes a short section on Traill and Geographical 
Society 0er and a small-scale map which covers those islands. Here he 
records the finding of macrocephalitids in the sandstones of Forcham­
mers Bjerg, and claims the underlying sandstones with plants and coal 
as Rhaetic in age. He also mentions the Valanginian for the first time 
in his reports and says that it has the "grosste \ erbreitung" in both 
islands, a statement difficult to interpret in the light of subsequent 
knowledge. He surmises the presence of Senonian; although it is not clear 
on which island he found it. 

In 1942, STAUBER published a massive and comprehensive volume 
on the Trias of East Greenland, in which the sections of that age studied 
by him in Traill 0 are given in great detail, although the palaeontology 
and stratigraphy are not adequately discussed. 

STAUBER has published no detailed information regarding the post­
Triassic rocks but he has drawn a complete map {published by Koen, 
1950, pl. 3) of the portion of Traill 0 occupied by i\Iesozoic formations. 
This map shows the general features of the geology, but is unfortunately 
inaccurate in many details. The presence of lower Cretaceous only is 
shown, whereas there are, in fact, considerable areas of Cenomanian, 
Turonian and Senonian rocks, and the marine Jurassic is undifferentiated. 
The errors in the position and extent of some of the outcrops will not 
be elaborated here as they can easily be found, if necessary, by com­
paring the map with those which accompany the present work. The 
structural features shown by STAUBER have certain peculiarities, including 
several overthrusts, which do not appear to be justified. They are more 
fully discussed below (section IX). 

Summaries of the then available information on the Jurassic and 
Cretaceous rocks of Geographical Society and Traill 0er were given 
by MA YNC in 1947 and 1949. The igneous rocks were described hy 
SCHAUB (1942) but no detailed petrographic investigations have been 
published. 
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SPATH (1946) reported briefly on the Cretaceous ammonites collected 
by STAUBER and others in East Greenland. The only forms identified 
from Traill 0 were examples of Schloenbachia from the mountain west 
of Bj0rnedal. No other work has been published on the palaeontology, 
and so the basis for the other formations which had been stated to be 
present, with the exception of FREBOLD's brief notes in 1938, remained 
unknown until the investigations of the present writer. 



II. THE REGIONAL BACKGROUND 

The l\lesozoic rocks of Traill 0 form part of a belt which extends 
without interruption, except by fjords and quaternary deposits, from 
Scoresby Sund at latitude 71 °30' N. to Kuhn 0 at 75° N. From Kong 
Oscars Fjord northwards the belt is bounded on the west by a fault 
zone which throws the I\lesozoic down against Palaeozoic rocks. In 
Jameson Land, the Mesozoic rocks lie conformably on those of Palaeozoic 
age at the western margin of the belt, and unconformably on crystalline 
rocks at the eastern; this area has been little disturbed by faulting. 
Elsewhere, however, there are important north-south faults within the 
belt as well as at its western margin, and also transverse faults which 
are partly concealed at the present day by the fjords. Along the belt 
sediments were laid down discontinuously during the Triassic, Jurassic 
and Cretaceous Periods. Until about the end of the Callovian stage, 
sandstones are prominent members of the sedimentary series; there­
after, the rocks are predominantly shales. The total thickness of the 
beds laid down in Traill 0 was of the order of 3,000 metres. The suc­
cession is incomplete; almost the whole of the Lower and Middle Jurassic 
and much of the Lower Cretaceous are unrepresented, and the remainder 
of the succession shows many stratigraphical gaps. The Middle and 
Upper Jurassic are less complete, so far as the faunal evidence goes, 
than in Jameson Land and Milne Land, and their study has not yielded 
any new facts about the East Greenland succession. The lowest Creta­
ceous beds, also, provide evidence of only two horizons out of a larger 
number known from further north; the Upper Cretaceous, on the other 
hand, while far from complete, includes a greater number of zones than 
have been yet found anywhere else in East Greenland, and includes 
the highest known Ivlesozoic fauna. No sediments of Tertiary age have 
been found anywhere on the island. 

Traill 0 presents a contrast to the country south of Kong Oscars 
Fjord, where Cretaceous rocks are unknown, but is essentially similar 
to Geographical Society 0, from which it is separated by Vega Sund, 
and similar conditions appear to have obtained in both islands during 
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Mesozoic times. Considerably fewer geological horizons are known from 
Geographical Society 0 than from Traill 0, but this is probably due 
to the fact that the northern island has been less extensively investigated. 
When we next see the belt, on Hold with Hope, Jurassic rocks are absent 
and the Trias is succeeded by Cretaceous sediments. Neither group is 
very thoroughly known. In the northern area (Clavering 0, Wollaston 
Forland and Kuhn 0) the Jurassic sequence is broadly similar to that 
of Traill 0, but Cretaceous beds higher than the Albian are unknown. 



Ill. TOPOGRAPHY 

The Jurassic and Cretaceous rocks of Traill 0 occur in the eastern 
part of the island, bounded on the west by a major fault-line beyond 
which they have been completely removed by denudation. The only 
other sediments found in the Mesozoic area are Triassic and their out­
crops are small. There are considerable occurrences of igneous rocks; 
on the one hand a series of basic intrusions which are ubiquitous, 
and on the other plutonic masses of syenite which form the two 
extensions at the eastern end of the island, north and south of l\Iount­
norris Fjord. 

The physiography of the area presents two contrasted types. The 
centre of the island is a low-lying, gently undulating country, seldom 
rising above a height of 200 or 300 metres. This area of low relief is 
continuous to the east with Mountnorris Fjord, and extends to the 
north coast of the island between the mouth of Maanedal and the 
western slopes of the Mols Bjerge, but is elsewhere smrounded by 
mountains. To the south, a range extends from the Svinhufvuds Bjerge 
to Kap Simpson; to the east lie the l\Iols Bjergc, to the north the Rold 
Bjerge and the Gr0nnebjerge. Westward lie unnamed mountains of 
Devonian and Carboniferous rocks. 

The plan of field work adopted was determined by the physiographic 
features. In the central lowland region exposures are few, and the topo­
graphy shows little positive reflection of the geology, the masses which 
are upstanding from the undulating country being principally dolerite 
intrusions. The central area is probably mainly underlain by Cretaceous 
shales. The mountains, on the other hand , offer numerous exposmes, 
and here also the greatest stratigraphic variety occurs and the major 
structures are to be traced. The field work for the present investigation 
has been almost entirely confined to the mountainous areas, although 
the central area has been penetrated on a few excursions and a great 
part of it has been seen from the surrounding mountains or from the air. 
The Rold Bjerge have been examined fairly thoroughly, likewise the 
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Sortefjelde, the mountains on either side of Bj0rnedal, and the southern 
side of the Mols Bjerge. The coastal face of the Svinhufvuds Bjerge has 
been cursorily examined. The northern part of the Mols Bjerge awaits 
investigation, and the areas which are principally occupied by the pin­
tonic masses have not been visited, although it may be hoped that they 
will yield interesting data on the igneous history of the area, as well 
as stratigraphical information. 



IV. PALAEOZOIC ROCKS 

The only rocks encountered during the investigation which are 
proved to be of Palaeozoic age were baked sediments at an altitude 
of 1,090 m on the western side of Bordbjerget (locality 86), where 
brachiopods were found. The fauna has not been studied in detail but 
appears to be of Permian age, and its presence necessitates the fault 
which is assumed to traverse this mountain (p. 54, pl. 3). 

The Gr0nnebjerge to the south of l\faanedal are made up of green­
grey micaceous sandstones and shales, with ripplemarks and other 
sedimentary structures. These beds, which are faulted against the 
Cretaceous shales which lie to the east, have a considerable lateral extent 
and are believed to be at least 300 or 400 m thick. No fossils were found 
on the few occasions when they were traversed so that their age is 
unproved, but they are most probably of Carboniferous date. If this 
interpretation is correct the Carboniferous outcrop in the centre of 
Traill 0 extends from 15 to 20 km further east than is shown in STAUBER's 
map (in KocH, 1950, pl. 3) which clearly requires considerable revision 
in this area. 



V. TRIASSIC ROCKS 

The Triassic rocks were not examined in detail, but faunas were 
collected from them in the Rold Bjerge where it became necessary to 
revise previous ideas of the structure. STAUBER's map (in KocH, 1950, 
pl. 3) shows a succession of Eotrias, non-marine Triassic formations 
and Rhaetic-Lias continental beds capped by marine Jurassic at the 
top of Bordbjerget. This mountain was climbed in order to investigate 
the supposed Jurassic sediments, but its structure was found to be 
quite different from the version given by STAUBER. The age of the sand­
stones which form the lower slopes is unproved, but at two localities 
just below the 800 m contour marine Eotriassic fossils were found. 
Coarse, irregularly-bedded yellow and greenish sandstones at locality 83 
yielded Claraia at 795 m, and at locality 84 Ophiceras, Claraia and other 
lamellibranchs at an altitude of 770 m. The fossiliferous beds are suc­
ceeded by massive sandstones and these by banded sandstones and shales, 
with gypsum in thin veins and larger masses, at about 880 m, marking 
the beginning of the Klitdal Formation or Continental Series of STAUBER. 
The beds with gypsum are followed by green shales, and at the summit 
massive sandstones are again found, associated with conglomerates of 
small quartz pebbles and with pellets of grey-green shale. 

The Kap Biot Formation 1) is exposed along the coast to the south 
of Morris Bjerg, in the eastern part of the l\fols Bjerge, and in a faulted 
wedge in Maanedal. In all these places the formation is characterised 
by the presence of dark red and purple marls, associated with reddish 
and white sandstones which show current-bedding and ripplemarks. 
The formation is exposed to a thickness of at least 300 m. A section 
which was presumably measured on the coastal side of Morris Bjerg 
is given by STAUBER (1942, p. 98), but whether the greater part of his 

1 ) The Kap Biot Formation is approximately, if not exactly, equivalent to 
STAUBER's "Bunte Serie" ('19~2: see table, pp. 20-21). The writer strongly urges 
that the name Kap Biot Formation be retained, and Bunte Serie abandoned on 
account of the similarity of the term to the familiar European Bunter, identical 
in literal meaning and almost so in spelling, but probably not of the same age. 
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section on the coastal side of the Rold Bjerge (op. cit., pp. 59-61) can 
be attributed to the Kap Biot Formation or ''Bunte Serie", as STAUBER 
alleges, seems doubtful to the present writer. The red and purple marls 
are absent, and the rocks forming the coastal mountains where STAUBER's 
section was measured appeared to the writer's party to be continuous 
with those of Bordbjerget, where Eotriassic fossils were found at an 
altitude of almost 800 m. STAUBER does not record finding any Eotriassic 
fossils in the Rold Bjerge, and the few data obtained by the writer do 
not support his interpretation (1942, p. 58). 



VI. JURASSIC ROCKS 

A. Rhaetic and Lias. 

There is no evidence for the presence on Traill 0 of the continental 
Kap Stewart Formation, of Rhaetic and Lower Liassic age. Although 
STAUBER has indicated outcrops of this date on his maps (1940, pl. 1, 
and pl. 3 in KocH, 1950) he gives no detailed sections, nor any palaeonto­
logical evidence. A single plant, "Eqnisetites sp. A. indet.", has been 
identified by HARRIS (1946, p. 6) from Kap Palander, but although this 
is possibly of Liassic age (a similar form was found at a Liassic locality 
in western Jameson Land) Harris (op. cit., p. 8) points out that in itself 
the specimen resembles almost equally well both Keuper and Middle 
Jurassic species, and remarks that it would not be surprising if the 
occurrence proved to be older or younger than the Lias. The Rhaetic 
and Lower Liassic floras which are so well-developed in southern Jameson 
Land are almost certainly absent from Traill 0, since the examination 
of the island by FREBOLD and NoE-NYGAARD, by STAUBER and by the 
writer has failed to yield a single indisputable plant of that age. It is 
true that the sandstones and shales which occur below the lowest 
Bathonian fossil horizon, described below as the Plant Beds and pro­
visionally attached to the base of the Yellow Series, are undated palae­
ontologically and could be regarded as of Rhaetic or Liassic age. The 
lithological evidence is unhelpful; the beds lack certain features, notably 
ripplemarks and mud-cake conglomerates, which appear to characterise 
the typical development of the Kap Stewart Formation; on the other 
hand, if the formation is represented, the difference in geographical 
conditions between Traill 0 and Jameson Land which must have existed 
to account for the absence of the typical flora in the more northern area 
may be presumed to have resulted also in a difference in lithology. 
The presence of horizons with indeterminable plant remains 1) in the 
Plant Bed,;; is no evidence for assigning the beds to the Lias and it is 

1 ) Prof. T. M. HARRIS, the authority on the Rhaetic-Lias floras of Greenland, 
has kindly examined the plant remains found but reports that none are of any use 
in dating the beds. 

Ill 2 
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on account of their lithological similarity to beds occurring within the 
undoubted Bathonian-Callovian deposits that the series is regarded as 
of the later age. The question remains open, however, and only the 
recovery of diagnostic fossils could settle it beyond doubt. 

A Lower Liassic flora certainly occurs in the Pictet Bjerge, on the 
opposite side of Kong Oscars Fjord to Traill 0, and has been described 
by HARRIS (1946). Unfortunately no detailed account has been published 
of the beds in which it was found, or of their disposition. Further east, 
:"ioE-NYGAARD (1-934, pl. 2) has coloured almost the whole of the 
mountain on the eastern side of Antarctics Havn, 855 m high, as Rhaetic­
Liassic, but even if beds of this age are present they do not form more 
than the lower half of the mountain, since the Bathonian ammonite 
Cranocephalites was found by PARKIXSOi'i and Y\ HITTARD (1931) at an 
altitude of about 450 rn. A little more is known of the Kap Stewart 
Formation around Fleming Inlet. further south, hut no useful information 
has been published concerning its occurrence in the neighbourhood of 
Antarctics Havn. 

The marine Lias, developed in Jameson Land as the Neills Cliff 
Formation and other heels, is unknown in Traill 0. STAUBER (1939, 
p. 174) in a stratigraphical table indicated the presence of l\Iiclclle or 
Upper Lias in the south-east of the Island, hut no evidence has been 
published in support of this statement, nor have any marine Liassic 
fossils ever been found to the writer's knowledge. 

B. Bathonian and Callovian. 

The lower of the two Jurassic formations present on Traill O con­
sists predominantly of sandstones and is identified with the Yellow 
Series 1) (Gelbe Serie) of l\lAYNC (1947, p. 120). i\L\Yi'iC suggested (op. cit., 
p. 156) that the Yellow Series might he represented on Traill and Geo­
graphical Society 0er, but the evidence available at the time he wrote 
was inconclusive. Subsequent investigations have shown that there is 
both a strong similarity in facies and a parallel sequence of faunas 
between the Yellow Series in the area 74°- 75° N. latitude and the beds 
in Traill 0 which are now attributed to the formation. The age of the 
series in both areas is Upper Bathonian to about the middle of the 
Callovian (p. 130). i\'1AY i'i c's belief (1947, pp. 126, 184- 85) that the 

' ) The term "Yellow , 'eries" has also been applied to an exceptional facies 
of the Aptian on the north coast of Hold-with-Hope (Koen, 1Y81, p. 4.6; ;\Ln :-;c, 
194.9, p. 126). The name is mentioned by i\IAYNC in inverted commas and is 
not adopted by him, and it seems advisable to restrict the name to the Jurassic 
formation. 



IV The Jurassic and Cretaceous Stratigraphy and Palaeontology of Traill 0. 19 

Yellow Series extends up into the Neo-Oxfordian is misleading and is 
discussed below (p. 48). 

Although the presence of the Yellow Series is now well established 
the detailed knowledge of it leaves a good deal to be desired, since 
considerable parts of the succession are masked by scree and faunas 
are rare. 

The principal occurrences are in the eastern part of the island, in 
the Mols Bjerge and in the neighbourhood of Bj0rnedal. A wedge of 
sandstone along the fault-line in Maanedal is lithologically similar but 
of unproved age. The occurrences will be described under the several 
areas. 

Mols Bj erge (Pl. 4, fig. 1). 

The southern part only of this mountain mass has been examined 
during the present investigation, and was visited by D. MACKNEY and 
E. ROBERTS. The Yellow Series dips westwards at about 10° and forms 
a continuous outcrop. Fossils have been found only at locality 104, 
where Cranocephalites occurs in loose debris, apparently near the top 
of the series. 

The lower part of the Yellow Series forms the spur between Bath 
Elv and Bristol Elv, but has not been studied in detail. The upper part 
is best displayed in Bristol Elv, where at an altitude of about 225 m 
massive beds including both sandstones and conglomerates with pebbles 
up to about 1 cm in diameter, are exposed in the stream, dipping approx­
imately to the west at a small angle. The beds continue to be exposed · 
in the stream up to a height of 265 m. On the spur west of this valley 
a thickness of 10 m of beds is exposed at an altitude of 400 m, coarse 
sandstones and conglomerates being again present. The head of the 
valley has two branches, between which is a precipice made up of the 
Yellow Series, in which nearly 100 m of sandstones are estimated to be 
exposed (pl. 9, fig. 1 ). 

The Yell ow Series in the southern part of the Mols B j erge has an 
apparent thickness of at least 600 m, but the possibility that the apparent 
thickness is increased by strike faulting cannot at present be excluded. 
The base has not been accurately located, nor is it known whether the 
series is complete because higher Jurassic strata have not been proved 
in the area. 

Maps and a photograph of the coast to the north of the l\Iols Bjerge 
published by_STAUBER (1942, figs. 5, 6, and in KoCH, 1950, pl. 3) show 
a succession from Trias to Cretaceous with a westerly dip. There appear 
to be several hundred metres of Jurassic beds in this succession, and 
the presence of Rhaetic-Lias is also claimed (see p. 17). Only the 
Triassic portion of the succession has been published in detail by 

2* 
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STAUBER, and the Jurassic and Cretaceous part await thorough exam­
ination; the base of the Jurassic is seen in the second valley east of Kap 
Palandcr (STAUBER's Profile 6) and there seems to be a good chance 
of establishing a succession. 

Northern part of Bj0rnedal and Lycett Bjerg (Pl. 2). 

The structure of the northern part of Bjornedal appears to be 
simple, the Jurassic beds having a dip of about 5° to the south-east. 
A section across the valley has been constructed (text-fig. 5, C- C) and 
thicknesses can be estimated with a fair degree of accuracy. 

The lowest Jurassic beds seen are exposed in the bottom of the 
valley about 4 km from its northern mouth. The base of the exposure 
lies at 90 m above sea-level and the lowest beds arc soft, black, micaceous 
shales of which at least 10 m are exposed at localities 126 and 138. 
The shales contain badly preserved ammonites which may be Arcto­
cephalitids. The series of beds to which the shales belong continues to 
be exposed for about one kilometre upstream, and includes black, 
sandy or silty, rusty-weathering shales, with flattened pyritic con­
cretions at several horizons and indeterminate impressions of plants 
on some of the bedding planes. A total thickness of between 25 m and 
30 m is seen. On the slopes to the north-west sandstones appear, inter­
bedded with black shales. After an unexposed interval a prominent 
band of massive, coarse sandstone occurs at a horizon 90 m above the 
lowest exposures in the valley bottom, and is followed by black shales 
with a good deal of thin-bedded sandstone for the next 10 m, and there­
after by shales with occasional sandstone bands. The uppermost part 
of the series is again ill-exposed but probably contains an increasing 
proportion of sandstone. The total thickness proved of the black shale 
and sandstone series is 130 rn; the base has not been seen. A group of 
sandstones about 220 m thick follows and is well exposed in a gully 
on the north-western side of Bj0rnedal, about three and a half kilometres 
inland. Massive sandstones predominate hut at several horizons more 
thinly-bedded rocks occur, usually associated with thin, irregular beds 
of dark micaceous shale containing traces of plants. No fossils have been 
found in the sandstones, but they are succeeded by shales with Cardio­
ceras belonging to the Black Series and are therefore the highest beds 
of the Yellow Series. 

Cranocephalites has been found on the coast immediately north-west 
of the northern end of Bj0rnedal, at shore level (locality 136) and, further 
north-west, at an altitude of 90 m (locality 120), two occurrences which 
probably represent the same stratigraphical horizon. The fossils occur 
in brown to purple and grey ferruginous-weathering sandstones, some­
times thinly-bedded, and characterised, particularly at locality 136, by 
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horizons crowded with indeterminate plant remains. The slope above 
these fossil localities is composed of sandstone scree although the rock 
is seldom exposed, and Cranocephalites was again found loose in the 
scree (locality 139), at a level about 180 m above the horizon of localities 
120 and 136. We have here, therefore, about 200 m of sandstones with 
Cranocephalites. Their relation to the succession in Bj0rnedal is not 
established beyond doubt, but they appear to belong stratigraphically 
below the black shales of localities 126 and 138. This position accords 
best with the structure of the area, since with the south-easterly dip 
the Cranocephalites sandstones would naturally disappear beneath the 
surface towards Bj0rnedal. 

There are thus at least 550 m of beds belonging to the Yellow 
Series in this area, and the base of the series is not seen. The succession 
may he summarised as consisting chiefly of sandstones except for the 
intercalation of a predominantly shaly series, over 100 m thick, at about 
the middle of the succession. 

Southern part of Bj0rnedal and Morris Bjerg (Pl. 2). 

The upper part of Morris Bjerg is formed of Jurassic sandstones 
which have a south-easterly dip of approximately 10°. The lowest beds 
attributed to the series are well exposed along a tributary to the Bj0rne­
dal stream between 4 and 5 km from its south-western mouth, and are 
light and dark sandstones interbedded with black shales which contain 
poorly preserved and indeterminate plants. The following section was 
measured at localities 17 and 18: 

m 
Yellow sandstone, nodular weathering . ... .............. . 2.0 
Black shales .. .......... . ............. . ..... . ......... . 2- 3 
Light-coloured, micaceous, false-bedded sandstone . .... . . . . 11.0 
(not exposed : mainly sandstones) . ..... .. .... ... .. . . .. .. . 9.0 
Black shales and sandstones, with plants ............... . 7.0 
Grey sandstone ....... .. .. .. .... . . ... ... . . . .. . .. . ... .. . 2.0 approx. 
Black, thin-bedded shales and sandstones ............... . 8.0 
Light grey sandstones, weathering white, with bands of 

black shale and of pebbles ............ . . . . .... . ... . . 6.0 

Dolerite sill. 
Conglomerate .. . ........ . . .... ... . . ... . ... .... . ....... . 0.5 
Coarse grained sandstone .. . .... . ..... . ..... . . . ..... . .. . 4.0 approx. 
Black paper shale ... .... .. . . ... .. . . ........ ... ... ... .. . 0.3 
Sandstone with pebbles ... . . . .... .. ... ... . ..... ........ . 1.5 
Black, often micaceous, fissile shale, with plants, and thin 

beds of greyish-black sandstone ........... . . . ....... . 21.0 
Coarse white sandstone, with small quartz pebbles at some 

horizons ....... .. ..... . ..... . ............ . ...... . .. . 7.0 approx. 
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The total thickness of beds in this section is about 80 m. At locality 
30, about 500 m to the north, there is a small section in the same series 
in the main Bj0rnedal stream: 

m 
Current-bedded massive sandstone . ..................... . 1.0 seen 
Black shale with plants, and dark, fissile micaceous sand-

stones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 
Flaggy, light-coloured sandstones . . . . . . . . . . . . . . . . . . . . . . . . 2.0 - - - -

6.0 

The beds were also examined near a dolerite sill immediately above 
locality 30, on the north side of the valley, where the succession 
exposed is: 

m 
Baked grey sandstone ........ . ......... .. .. . .. .. .. . ... . 
Greyish-black micaceous shale .......... .. . . .. . ...... . .. . 2.5 
Black sandstone .. . .. .. . .. .. .. ..... .. ... . ............. . 9.0 approx. 

(Unexposed : principally black shales) .... . ... ... . .. . . . 
Grey sandstone and shale . .. .. ... . . .. ... . . . . . .. . . . ... . . 4.0 
Black shale .. . ... . .. .. .. . ............................ . 0.5 
Grey, fl aggy, fine grained sandstone .. .... ............ .. . 6.0 
Grey sandstone , weathering brown ............. .. ...... . 4.0 
Grey shale ............... . . . .... . ... . ............ . ... . 1.2 
Very micaceous, coarse, grey sandstone .. ... ... . .. .. . ... . 4.0 
Shales ............................................... . 0.5 
Grey sandstone, weathering brown . .. ... ..... .. . . .... . . . 1.0 
Conglomerate . . .... . . . ... . .. . ... .. .. . .. . ... . .. .. . .... . . 0.5 
Grey sandstone . .. . .. . ... . .. . ... .. . .. .. .. .. . ... . ..... . . 3.5 
Dolerite sill. Total approx ... . 35.0 

The full thickness of these rocks, which will be referred to as the 
Plant Beds, has nowhere been determined, but cannot be less than 
100 m. The Plant Beds have yielded no identifiable fossils but are attached 
to the Yellow Series on account of the strong lithological resemblance 
of some of the beds to rocks found higher in the Series. 

The remainder of the Yellow Series is most clearly exhibited in the 
summit region of i\Iorris Bjerg (pl. 6), where a thickness of at least 
500 m is present. The screes are largely formed of sandstone but ex­
posures are few, and the succession cannot be determined in detail. 
At locality 23 Cranocephalites was found, and at locality 26, on the next 
spur to the south, the closely allied Arctocephalites characterises a horizon 
which is probaly not more than 80 m higher in the succession. Below 
the Cranocephalites bed are about 250 m of mainly coarse-grained, 
irregularly bedded sandstones. Above it, however, shaly and carbona­
ceous material appears. A little above locality 23, on the same ridge, 
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coarse, white sandstone debris is associated in the screes with black 
sandstone and with muddy patches indicating the presence of dark 
shales, although the latter are never actually exposed. There follow 
brown-weathering sandstones with plant material and with occasional 
bands of subangular quartz pebbles up to 3 mm in size, which continue 
up to a point at 800 m altitude and stratigraphically about 200 m 
above the Cranocephalites horizon. At this point there is an exposure 
of dark grey and pinkish-white sandstones, capped by an acid igneous 
intrusion. Between this level and the summit a large part at least, of 
the succession is made up of grey, micaceous sandstone, with shaly 
horizons and much carbonaceous matter, well exposed, although largely 
inaccessible, on the north face of the mountain. 

The summit of Morris Bjerg is composed of grey sandstones and 
thinly-bedded, soft, black shales. The shales recall the Black Series 
(see below) but no fossils were found despite an extensive search, so 
that the horizon of the highest beds on Morris Bjerg is not proved. 

The succession on the mountain may be summarised as follows: 

Dark grey sandstones and soft black shales (?Oxfordian or Kim-
meridgian) ............................................... . 

Sandstones, largely grey and micaceous with shaly and carbonaceous 
horizons ................ .. ....... .. ....................... . 

Irregularly bedded, greyish, brown-weathering sandstones with 
scattered subangular quartz pebbles ........................ . 

Brown-weathering sandstones with Arctocephalites. Associated are 
some sandstone beds with borings .......................... . 

White sandstone, dark sandstone and shale ... ................. . 
Grey sandstone, weathering brown, and with hard, brown-weathering 

nodules: Cranocephalites ................................... . 
Sandstones ................................. . ................ . 
Plant Beds .... .... ............ . . ... . ........................ . 

m 

200 

?80 

? 
?80 

? 
?250 

100 + 

A minimum thickness of about 700 m must therefore be allowed 
to the Yellow Series of i\Iorris Bjerg, including the Plant Beds. This 
thickness is of the same order as the figures for the Mols Bjerge and 
the northern part of Bj0rnedal, but the available data do not permit 
close comparison between the three areas. 

To the north of i\Iorris Bjerg ammonites have been found in the 
sandstones which succeed the Plant Beds. Cranocephalites, probably 
representing the same fauna as at locality 23 on Morris Bjerg, was 
recovered from loose debris near locality 19, in blocks of light grey 
sandstone. A little further east, at locality 31, is the only known occur­
rence of Kepplerites on Traill 0. The succession here is 
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m 
Brown to yellow sandstone, mainly thin-bedded . . . . . . . . . . . . . . . . . 44 
Dark grey, irregularly bedded, micaceous sandstone, with carbonised 

wood and Kepplerites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ?1 
(Unexposed: shale or friable sandstone) . . . . . . . . . . . . . . . . . . . about 17 
'White to pinkish sandstone, massive . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Total... 79 

The dip is variable and the thickness of beds separating the Kepple­
rites bed from the Cranocephalites horizon cannot be found exactly. It 
appears to be not less than 100 m, and may be considerably greater. 

The uppermost part of the Yellow Series, above the Kepplrrites 
horizon, presumably forms part of the steep slope up to locality 32, 
on the neighbouring spur, where Amoeboceras was found near the base 
of the Black Series. The slopes in between are almost entirely composed 
of debris from acid igneous sills and on account of the variability of the 
dip and the unknown thickness of the intrusions the thickness of the 
Yellow Series above the Kepplerites horizon cannot be reliably estimated. 

Lastly, at locality 37 (pl. 7, fig. 2), on the opposite side of Bj0rne­
dal from the exposures just described, is a good section through a series 
of barren sandstones which are presumed to belong to the Yellow 
Series. The succession is 

m 
Light grey sandstone, weathering white, grains up to 3 mm 5.6 
Conglomerate with quartz pebbles up to 1 cm . . . . . . . . . . . . 0.5 
Grey sandstone, a few grains 2 mm in size with carbonaceous 

and ferruginous specks and some white felspar grains . . 1.0 
Dark grey sandstone, weathering white, average grain size 

1 mm but with occasional quartz pebbles up to 1 cm. The 
lower part has white felspar . . . . . . . . . . . . . . . . . . . . . . . . . 1.3 

Coarse sandstone with felspars . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
Grey sandstone with scattered white felspar; cavities along 

bedding-planes with patches of black, bituminous material 1.4 
Dark grey sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.5 
(Unexposed) ..................................... about 6.0 
Grey sandstone mottled with darker patches; occasional 

white felspar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.6 
Light grey sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8, 
Grey sandstone, with bands of quartz pebbles up to 5 mm in 

diameter. Some layers with felspar . . . . . . . . . . . . . . . . . . . 3.0 
Coarse light grey sandstone, with many quartz pebbles up 

to '1 Cnl. . . .. ....... .... .. ... .. . .................... 2.3 
Coarse sandstone, streaked with grey and speckled with 

yellow and red; some quartz pebbles up to '1 cm . . . . . . 1.0 
Coarse grey sandstone, mottled with black; yellow patches. 

Some bands of quartz pebbles . . . . . . . . . . . . . . . . . . . . . . . 1.9 
Dark grey sandstone, with white felspars . . . . . . . . . . . . . . . . 2.6 
Coarse sandstone with orange patches, and quartz pebbles. . 1.4 
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Fairly fine grained grey sandstone, with coarser bands, white 
felspar ............................................ . 

Fine grained grey sandstone ........................... . 
Soft, coarse grained grey sandstone, with felspar grains and 

occasional quartz pebbles up to 5 mm ............... . 
Grey sandstone with bands of varying grain size, speckled 

with orange-brown ................................. . 
Coarse sandstone, strongly ferruginous, with seams of quartz 

pebbles up to 1 cm ........ . .............. ...... .. . . 
Coarse sandstone, some bands with grains up to 3 mm, with 

felspar grains; mottled and streaked with black .. . ... . 
Coarse sandstone with felspar, mottled with orange-brown .. 
Light-coloured, fine grained sandstone, some beds fissile and 

micaceous, false-bedded .................... . .... .... . 

2.2 
0.6 

0.5 

1.8 

2.2 

3.0 
3.0 

12.0 --
60.0 

Svinhufvuds Bjerge. 

approx. 

Cranocephalites pompeckji was found associated with fossil wood 
in a boulder of strongly micaceous, yellow-brown sandstone, at about 
150 m altitude on the coastal face of the Svinhufvuds Bjerge (locality 
147). Here a strip of yellow sandstones is exposed running parallel to 
the major fault (pl. 14, fig. 2). The rocks are light yellow to yellowish­
green in colour, usually thickbedded and rather friable, so that they 
weather into rounded rather than angular masses. Carbonised wood is 
common but no other fossils were recovered. The rocks difTer in several 
respects, notably in colour and hardness, from the sandstones of the 
Yellow Series in Bj0rnedal, and no date can be suggested for them even 
on the basis of the lithology. 

At locality 143 on the same coastal slopes of the Svinhufvuds 
Bjerge boulders of hard, coarse sandstone, in places micaceous and 
felspathic, and unfortunately unrelated to any outcrop, yielded a 
lamellibranch fauna which cannot be dated closely. Some of the species 
are near to Bathonian forms described from England but others can be 
matched from stages as far apart as the Toarcian and the Oxfordian, 
and it is impossible to decide whether this fauna occurs within the 
Bathonian- Callovian Yellow Series or whether it represents an earlier 
or later horizon undetected elsewhere in Traill 0. 

The faunas recovered from the Yellow Series are as follows: 

Tychonis zone. 
Kepplerites ( Seymourites) traillensis sp. nov ........ . 
Cadoceras sp. indet. . . ......... . ...... ...... . ... . 

Kochi zone. 

Locality 
31 
42 

Arcticoceras sp. indet.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 
Nudus zone. 

Arctocephalites cf. nudus Spath . . . . . . . . . . . . . . . . . . . 26 
Arctocephalites spp. indet. . . . . . . . . . . . . . . . . . . . . . . . . 26 
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Pompeckj i zone. 
A rctocephalites (Cranocephalites) gracilis Spath.. . . . 136 
A. (C.) kochi sp. nov .................. .. ......... '104, 120 
A . (C.) kochi var. latus nov....................... 120, 137 
A. (C.) kochi var. pygnweus nov ................... ?104, 137 
A. (C.) maculatus Spath . . . . . . . . . . . . . . . . . . . . . . . . . 23 
A. (C.) maculat11s var. transitoria Spath. ..... ...... 23 
A. (C.) mac11lat11s var. rusticus nov. . . . . . . . . . . . . . . . 23, 120, 136, 14·1 
A. (C.) parvus sp. nov ........................... 120 
A. (C.) pompeckji 1Iadsen var. intermedia Spath .... 147 
11. (C.) pornpeckji afT. var. costata Spath. . . . . . . . . . . 147 
A. (C.) vulgaris Spath ..... . ............... ...... 139 
Cylindroteuthis s11be.1;tensa (~ikitin). . . . . . . . . . . . . . . . 120 
Camptonectes giga11te11s Arkell . . . . . . . . . . . . . . . . . . . . 120 
Camptonectes sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Goniomya literata (J. Sowerby) . . . . . . . . . . . . . . . . . . . 137 
Gresslya peregrina (Phillips) . . . . . . . . . . . . . . . . . . . . . . 120, 137 
lnoceram11s ?retrorsus Keyserling . . . . . . . . . . . . . . . . . '147 
Mactromya afT. aceste (Cottreau ex d'Orbigny)...... 120 
Oxytoma cf. expansum (Phillips) . . . . . . . . . . . . . . . . . . 23, 136 
Protowrdia cf. stricklandi Plorris and Lycett). . . . . . 147 
Rhynchonelfo cf. atla Oppel . . . . . . . . . . . . . . . . . . . . . . . 137 
R. cf. triplicosa Quenstedt . . . . . . . . . . . . . . . . . . . . . . . . 120, 137 
Terebratula spp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . . 137 

?Pompeckji zone. 
Indeterminate Arctocephalitids . . . . . . . . . . . . . . . . . . . 126, 138 

Age unknown: ?Yellow series. 
Cylindroteuthis sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . 143 
Camptonectes gigante11s Arkell . . . . . . . . . . . . . . . . . . . . 143 
Lucina sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143 
M eleagrinella sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . '143 
iVucula sp. indet.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143 
Osteomya dilata (Phillips) . . . . . . . . . . . . . . . . . . . . . . . . 143 
Ostrea ( Liostrea) ?erina (Thevenin ex d'Orb.) . . . . . . 143 
Oxytoma cf. expansum (Phillips) . . . . . . . . . . . . . . . . . . 143 
Parallelodon ?keyserlingi (d'Orh.) ...... .. ......... 143 
Protocardia cf. stricklandi (1Iorris and Lycett). . . . . . '143 
Pseudolimea dupliwta (J. de C. Sow.) . . . . . . . . . . . . . 143 
Tancredia sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143 

i\faanedal (Pl. 3). 

In :Maanedal a faulted wedge of sandstones occurs which may he 
of J massic age, although no fossils have been found. The sandstones 
form a prominent, light-colomed ridge, about 400 m long, on the northern 
side of the valley (pl. 11, fig. 2, text-fig. 1). At the eastern encl of the 
ridge are exposed six or seven metres of conglomerates with quartz 
pebbles up to 10 cm in diameter, and with one or two seams of sand­
stone, about half a metre thick, interbedded. To the west of this exposure 
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Fig. 1. Sketch-map of part of Maanedal showing the positions of some of the exposures of Mesozoic rocks. Scale 1 : 10,000. 
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occur white and brownish-yellow, soft, sandstones, with rusty-weathering 
pyritic nodules up to 2 cm in diameter. Bands of conglomerate are 
presumed to be interbedded as quartz pebbles are fairly common in the 
debris. Near the western end of the ridge a bed of grey limestone was 
seen. The obvious comparison of these beds is with the Yellow Series, 
and they resemble, in the presence of quartz conglomerates, the rocks 
attributed to the series in Geographical Society 0, about 25 km further 
north (DONOVAN, 1949, p. 5). In view of the proximity of major fault­
lines and the tendency for a sandstone-conglomerate facies to develop 
along them at any period of tectonic activity, it would be unwise to be 
dogmatic as to the age of the present occurrence. ~OE-~YGAAnn, 
however, records (in FREBOLD & NOE-NYGAARD, 1938, p. 17) finding 
on the north side of the Rold Bjerge very badly preserved impressions 
which were recognised by SPATH as indicating the presence of Bathonian­
Callovian beds. 

C. Oxfordian and Kimmeridgian. 

Beds of Kimmeridgian and possibly of Upper Oxfordian age, 
referred to the Black Series of MAYNC (1947, p. 128) have been studied 
only in the Bj0rnedal area. A wedge of friable black shales along the 
Maanedal fault, barren except for indeterminate Buchia of Upper 
Jurassic aspect (locality 73), may belong to the Black Series but no 
extensive outcrops have been found in that part of the island. Jurassic 
beds higher than the Yellow Series have not so far been reported from 
the Mols Bjerge. 

In the northern part of Bj0rnedal. the Black Series is well shown 
on the spurs on the south-eastern side of the valley, where it overlies 
the Yellow Series (pl. 6, fig. 2). Near the base (locality 127) Cardio­
ceratid ammonites were collected which indicate the presence of the 
Lower Kimmeridgian. The relationship of the Black Series with higher 
beds is faulted in all the places which have been examined, but a thick­
ness of at least 500 m is present. A fossil horizon (locality 128) was found 
at the top of one of the spurs but the ammonites are unfortunately too 
poor to fix the horizon; they may still be Lower Kimmeridgian. On 
the opposite side of the valley, almost at the base of the Black Series 
(locality B 92), a single Cardioceras was found which may be of Upper 
Oxfordian age. The presence of the Upper Oxfordian is suggested at 
one other place in Traill 0 (locality 28); the example from locality B 92 
is not good enough for the identification to be beyond question, but 
even if the base of the Black Series is of Upper Oxfordian date 
it is clear that the greater part was deposited in Lower Kimmeridgian 
times. 
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The Black Series is exposed at a number of places near Morris 
Bjerg, principally along a faulted belt which runs northwards. from the 
coast. No information could be obtained there as to the thickness or 
the palaeontological succession. The presence of the Upper Oxfordian 
is suggested at locality 28, as at B 92, but all the other localities (see 
below) yielded Lower Kimmeridgian faunas. Between localities 15 and 
14 the Black Series may be succeeded by the lnfravalanginian, but the 
junction may, on the other hand, be faulted. 

The Black Series appears to succeed the Yellow Series conformably 
below locality 32, but the screes of igneous rock already mentioned mask 
the junction. Below the black shales, which are clearly attributable to 
the Black Series and contain Kimmeridgian fossils, there are near locality 
32 40- 50 m of black sandstones which weather to light pink and grey 
shades, and a similar rock is seen just below the summit of Morris Bjerg. 
No fossils have been found in these sandstones and their age is not 
known, although their colour, which is due to carbonaceous matter, 
suggests that they form the base of the Black Series. 

The fauna of the Black Series is as follows: 

?Upper Oxfordian. Locality 
Amoeboceras ( Prionodoceras) sp. indet... . . . . . . . . . . . . . . . . . 28 
Cardioceras sp. indet .............................. . .... B92 

Upper Oxfordian or Lower Kimmeridgian. 
Indeterminate Cardioceratids .......................... . 
Buchia concentrica (J. de C. Sow.) ...................... . 
Buchia sp. indet .. ...... .. ..................... . ...... . 

Lower Kimmeridgian. 
Amoeboceras ( Amoebites) sp. indet ...................... . 
A. ( Euprionoceras) sp. indet ........................... . 
Rasenia sp. indet ..... . ............................. . . . 
Bnchia concentrica (J. de C. Sow.) ...................... . 

Kimmeridgian (horizon unknown) 

13, 40, 43 
15 
73 

16, 22 
32, 127 
22 
16, 22, 127 

Indeterminate ammonite of Pictonia- Decipia group. . . . . . 
128 

Indeterminate Cardioceratids ........................... } 

Large "Onychites" . ................................... . 
Ostrea (Liostrea) bononiae Sauvage . . .. . ...... . ........ . 

STAUBER reports (1938, p. 26) "50- 80 m of apparently transgressive 
black, Upper Jurassic shales" near the coast to the north of the Mols 
Bjerge. The occurrence has not been visited by the writer and no further 
information has been published by STAUBER. 
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D. ? Upper Portlandian. 

Clay-ironstone nodules in the Mols Bjerge (locality 104) and at the 
foot of the northern slope of Lycett Bjerg (locality 121) carry Buchia 
crassicollis in some abundance. The only other fossil from the nodules 
is Antinomia cf. sima (Zeuschner) represented by a single incomplete 
example from locality 104. The identification is subject to reservations 
but Dr. Murn-WooD concludes that, on the present evidence, an Upper 
Portlandian age is most probable for this fossil. Locality 104 has not 
been seen by the writer; the beds are stated to be "shales with red iron­
stone nodules", and occur above the sandstone of the Y cllow Series. 
The lowest beds seen in the vicinity of locality 121 (see map, pl. 2) are 
thin and unevenly bedded grey, micaceous sandstones, which are first 
seen at an altitude of 46 m and are intermittently exposed, becoming 
massive, up to just below 90 m altitude, where coarse, black, micaceous 
shales, crowded with clay-ironstone nodules up to at least 30 cm in 
diameter, occur. The age of the sandstones is not known. The ironstone 
nodules are so abundant- they are in some places touching one another 
with only wisps of shales in between- that it is hard to believe they are 
autochthonous, and the bed containing them may, in fact, be the base 
of the succeeding Albian series, the result of the destruction of the beds 
which originally contained the nodules at the time of the Albian trans­
gression. 

Only a few metres of the shale with ironstone nodules is exposed, 
and a little higher in the valley, at 107 m altitude, light-coloured sand­
stones are seen. At 120 m black shales with thin sandstones, probably 
of Albian age (see p. 36) , begin to be exposed . 
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Fig. 2. Sketch-map of the neighbourhood of localities 55 and 56, west of the Rold 
Bjerge, showing the extent of the sandstone exposures. Scale 1: I0,000. 

VII. CRETACEOUS ROCKS 

A. Age uncertain. 

Sandstones of uncertain age are exposed near the mouth of the 
river which flows down from l\faanedal, between localities 55 and 56 
(pl. 3 and text-fig. 2). The lowest beds are seen at the northern end of 
the section (locality 55) where grey and white banded flaggy sandstones, 
with a few darker, more shaly horizons, are exposed. They are com­
pletely barren of organic remains. Upstream the beds continue to be 
well-exposed, intruded here and there by dolerite, for a distance of 
about 600 m, until they are masked by scree from a major dolerite sill. 
Towards the top the sandstones become more irregularly bedded, and 
alternate with appreciable thicknesses of dark shale. There are also 
beds of grey sandstone with fucoid markings, and pyritic nodules. The 
total thickness exposed was estimated at not less than 50 m. The only 
fossil found (locality 56) was a damaged lamellibranch which may be 
either a Ruchia or an lnoceramus, but is not more accurately deter­
minable. 

What is believed to be the same series is exposed at locality 88, 
on one of the Scott Keltie 0er (pl. 3). Here are seen about 10 m of 
banded, greyish sandstones with subsidiary shale, and occasional con­
cretionary layers, lying nearly horizontally. No fossils were found at 
this exposure. About 150 m to the north Turonian beds outcrop at 
locality 89, but their relation to the sandstone series is not exposed. 

It is greatly to be hoped that further work will date these rocks 
more closely, since they may represent yet another chapter in the 
sedimentary history of the area, of which we are not yet aware. 
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B. Infravalanginian. 

i\'o ammonites of this stage have been found in Traill 0, and the 
age assignment of the beds rests on belemnites. The Pachyteuthis Beds 
which represent the stage occur for certain only at locality 14 near 
:Morris Bjerg, and localities 78-80 near the coast north of the Rold 
Bjerge. At locality 14 about 50 m of shales is exposed, interspersed with 
occasional bands of harder, grey micaceous mudstone. At locality 78 
shales are also exposed, but at locality 79 hard, black micaceous sand­
stones are dominant. Nearby again, at locality 80, finegrained sediments 
occur, but they are badly cleaved and shattered, probably by a fault 
which brings in black shales (text-fig. 3). Beds which may belong to 
the same series occur along the fault zone on the coastal side of the 
Svinhufvuds Bjerge, hut only Buchia has been found in them so they 
cannot he dated with certainty. The lithology here (localities 148, 149) 
includes coarser grained sediments than are known from the proved 
Infravalanginian exposures, coarse, orange-brown felspathic sandstones 
being associated with finer grained beds of the same colour. 

The greatest thickness measured is that of 50 m at locality 14, 
but the top or bottom of the series has nowhere been seen. 

The Infravalanginian fauna includes three recognisable species only: 

Locality 
Pachytenthis afT. partneyi (Swinnerton). . . . . . . . . . . . . . 14, 79, 80 
Buchia crassicol/is (Keyserling) . . . . . . . . . . . . . . . . . . . . 14, 78- 80, 148, 149 
Indeterminate lytoceratid . . . . . . . . . . . . . . . . . . . . . . . . . 80 
'Rhynchonella' cf. decipiens d'Orbigny . . . . . . . . . . . . . . 80 

The age of the beds is discussed on p. 134. 

The beds here regarded as Infravalanginian may be the ones 
described by i\'oE-1\' YGAARD (in FREBOLD & i\' oE- i\'YGAARD, 1938, p. 17) 
as a series of light, sandy shales, with poorly preserved plants, and 
harder bands which yielded indifferent belemnites and lamellibranchs 
which were interpreted by SPATH as of Portlandian age. The exact site 
of NoE-1\'YGAARn's discovery is not clear; it appears to have been on 
the largest of the Scott Keltie 0er near the Eskimo ruins; but the sense 
of the German is not clear and does not exclude a position on the coast 
of Traill 0 itself, where there are also ruins marked on the Geodetic 
Institute map opposite the middle of the largest island in Vega Sund. 
The exposures at localities 78 to 80 do not fit the description given 
by NoE-1\'YGAARD of his locality, which, whether on Traill 0 itself or 
off the coast, has apparently not been rediscovered during the present 
investigation. 



IV The Jurassic and Cretaceous Stratigraphy and Palaeontology of Traill 0. 33 

o 200m. 
i:=:====:::J 

Fig. 3. Sketch-map showing the positions of localities 78 to 80 in the Pachyteuthis 
Beds north of the Rold Bjerge. Scale 1: 10,000. 

C. Valanginian. 

Beds of certain Valanginian age have only been discovered at one 
place on Traill 0, locality 92 on the south-western flank of the Mols 
Bjerge (pl. 4, fig. 1), where a rich and well-preserved ammonite fauna, 
described elsewhere in this volume, was collected. The fossils are pre­
served in hard, red, calcareous mudstone, but green-grey beds also 
occur and the red colour may be the result of alteration by intrusions. 
The beds were only seen in scree. In the stream bed below the fossili­
ferous red beds were grey, banded shales and sandstones, which 
may be lnfravalanginian but which yielded no fossils. Higher up the 
slope are black shales, with subsidiary sandstone, of Albian or Ceno­
manian age. There is no information as to the thickness of the 
Valanginian beds. 

The age of the beds is deduced from the ammonites to be Middle 
Valanginian (Polyptychitan Age). For a discussion of the evidence 
see page 134. 

The fauna from locality 92 is as follows: 

Phylloceras sp. 
Lytoceras sp. cf. exoticum Uhlig 
Polyptychites ( Polyptychites) michalski afY. var. tuberculata (Bogoslovsky) 
P. ( P.) cf. middendorffi Pavlov 
P. ( P.) afY. triptychiformis (Nikitin) 
P. ( P.) undulatocostatus sp. nov. 
P. ( P.) mokschensis (Bogoslovsky) 

111 3 
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P. ( P.) sp. cf. diptychoides Pavlov and variisculptus Pavlov 
P. (P.) sp. I 
Polyptychites sp. II 
Polyptychites sp. Ill 
Polyptychites (Euryptychites) traillensis sp. nov. 
P. (E.) sp. cf. traillensis sp. nov. 
P. (E.) laevis sp. nov. 
Dichotomites gregerseni Anderson var. paucicostatus var. nov. 
D. sp. ?nov. 
"/eocraspedites evolutus sp. nov. 
1Veocraspeclites greenlandicus sp. nov. 
J\'eocraspedites sp. 
Pachyteuthis s11bquadrat11s (Roemer) 
Buchia crassicollis ( Keyserling) 

IV 

On the southern side of the Svinhufvuds Bjerge, at locality 150, 
grey limestone blocks with Bzichia crassicollis may correspond to the 
"Aucella-bearing limestones" of i\lAYNC (1949, p. 186, etc.) and thus 
be of V~langinian age. No other fossils have been found, however, and 
the age of the blocks is not strictly determinable. 

D. Aptian. 

Aptian beds have only been detected in the neighbourhood of 
Morris Bjerg, where they consist of black shales. They are much dis­
turbed so that the thickness, and relationship to other members of the 
Cretaceous succession , is unknown. The fossils found are: 

Locality 
Sanmartinoceras ?haugi (Sarasin) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Lytoceras polare Ravn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Lytoceras sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !) 
Jnoceranws sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

The first fossil listed indicates the Upper Aptian (Gargasian). 
Lytoceras polare may occur already in the Lower Aptian (SPATH, 1946, 
p. 7) but, as SPATH remarks, may be a long ranging species, so that 
there is not necessarily any great di/Terence in age between the beds 
at localities 9 and 27. 

Although the evidence is negative and therefore inconclusive, the 
fact that the Aptian has only been proved in one part of Traill 0, and 
doubtfully from a locality in Geographical Society 0 1), lends support 

1 ) ST.HUEii (1938 . p. 2i ) ilecl "Lytoceras sa111111arti110" (? an error for Lytoceras 
po/are. ur fur Sa11111arti11oceras ) from south-east Geographical Society 0, as indicating 
the presence of Aplian beds, but no .-\ptian fossils were recognised by SrATn ( I %6) 
amon~ th e ammonites collected b~· STAVllEII. Either the specimen was mislaid or 
::iTAl'urn's fi eld iclrntification was wrong. 
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to the belief that it is of no great thickness and, in addition, may not 
be present throughout the whole area of the two islands. It is suggested 
below that in one place the Albian may rest unconformably on pre­
Aptian sediments. 

E. Albian. 

The Lower Albian has been found only at locality 74, in the Rold 
Bjerge, where shales baked by intrusions yielded the following fauna: 

Arcthoplites sp. cf. jachromensis (Nikitin) 
Leymeriella sp. cf. tardefurcata (d'Orb.) 
"Puzosia" sigmoidalis sp. nov. 
Entolium cf. orbicularis (J. Sow.) 
Spondylus cf. gibbosus d'Orb. 
Pleurotomaria sp. indet. 
?Caryophyllia sp. indet. 
Indeterminate echinoids. 

The Leymeriella is only a fragment but indicates the middle or 
upper Tardefurcata Zone of the Leymeriellan Age. Two other exposures 
of shales near the Rold Bjerge (localities 69, 75) belong to the Albian 
but have only yielded I noceramus anglicus and so are not dateable 
more closely, though they may represent higher horizons than locality 74. 
At locality 66 hard, shelly bands in soft, black micaceous shales yielded 
A ucellina caucasica, indicating a probable Albian age. These exposures 
do not permit the outcrop of the Albian beds to be traced accurately, 
or the thickness estimated. 

In the 1\fols Bjerge occur the only other outcrops of Albian beds 
which have yielded ammonites. The fossils are poor but indicate higher 
horizons than at locality 74. At locality 110, indeterminable Hoplitids 
probably represent Middle Albian forms, and at locality 112, where 
sandstones are associated with the shales, a fragment of what appears 
to be a Mortoniceratid suggests the presence of the lower part of the 
Upper Albian. In addition to the rather unsatisfactory ammonites, both 
these exposures yielded lnoceramus anglicus and Aucellina gryphaeoides 
and the first form quoted was also found in banded shales at locality 102, 
on the western flank of the Mols Bjerge. No estimate of the thickness 
of the Albian could be made in the area. 

The north-western part of Lycett Bjerg is composed of Cretaceous 
rocks of Albian and Cenomanian age, but no ammonites were found 
and the stages cannot be subdivided. The lowest exposure is along 
a stream at locality 122, commencing at an altitude of 49 m. The 
section is: 

3* 
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(f) Black shales, with a few ferruginous nodules up to 30 cm in m 

diameter; poorly exposed ................................ . c. 20 
(e} Massive, ferruginous sandstone, with scattered small fragments 

and fossil wood ... ..................................... . 
(d) Shales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c. 
(c) Brown, micaceous sandstone, with bed of conglomerate at the top 
(b) Conglomerate with quartz pebbles .......................... . 
(a) Coarse, black, micaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c. 

0.6 
1.0 
0.6 
0.3 
6.0 

lnoceramus anglicus was found in bed (a). The conglomerate at 
the top of bed (c) included pebbles of quartz, ironstone, a brightly­
coloured orange-brown sandstone, and brown sandstone with fossil 
wood fragments. The section is unique among beds of proved Albian 
age in Traill and Geographical Society 0er and may represent the basal 
beds of the Albian, since a few hundred metres to the south, at locality 
121, is the occurrence of Valanginian(?) nodules which has already 
been described (p. 30) as having been probably reworked in the course 
of a later transgression. 

A higher part of the Albian is represented at Lycett Bjerg by 
alternating sandstones and shales. The sandstone bands are flaggy and 
micaceous; many are only one or two centimetres thick, but bands up 
to 15 cm are not uncommon. The sandstone, subsidiary to the shale in 
abundance, is commonest near the middle part of the succession. The 
shale and sandstone series has so far proved to be barren of fossils. 

Near the top of the Albian at Lycett Bj erg, shales exposed along 
a stream bed (localities 129, 130) between J25 m and 340 m altitude 
yielded lnoceramus anglicus, Aucellina caucasica and A. gryphaeoides. 
A little higher, at locality 131 (altitude 366 m) examples of lnoccramus 
occur which are poorly preserved but show affinity with J. crippsi and 
may herald the Cenomanian, although the stages cannot be accurately 
delimited on the basis of species of lnoceramus. In the absence of am­
monites the boundaries of the Albian remain uncertain, but about 300 m 
of sediments are probably attributable to the stage at Lycett Iljerg. 

On the south coast of the island, sandstones associated with black 
shales at locality 151 may be of topmost Albian or of Cenomanian age; 
Albian is not proved along the south coast and probably lies for the 
most part below sea level. 

The present knowledge of the Albian of Traill 0, as of the rest of 
East Greenland, is inadequate, since no good successions or well-pre­
served faunas have been found. On the northern side of Lycett Bjerg 
the unusually coarse elastic deposits described above occur apparently 
near the base of the Albian which may there be transgressive on to late 
Jurassic or early Cretaceous rocks. The lithology elsewhere suggests 
that deposition was fairly continuous, but in the absence of faunas to 
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prove the various zones we do not know whether part or all of the stage 
is represented. Aucellina probably characterises the upper part, being 
found in ? Upper Albian in the Mols Bjerge, and near the top of the 
local development at Lycett Bjerg; usually abundant where it occurs, 
it is absent from the Lower Albian faunas, both in Traill 0 and, with 
one doubtful exception, in Geographical Society 0 (DONOVAN, 1949, 
locality 8, p. 7). 

On the side of Bj0rnedal opposite to Lycett Bjerg Inoceramus 
anglicus at locality 133 indicates that rocks of Albian date are present 
in the Cretaceous shales which are faulted against the Jurassic sand­
stones at Prospektfjeld. Cenomanian is also present here (p. 38). 

F. Cenomanian. 

The Cenomanian is the most impressive part of the Cretaceous 
sequence along the south coast of Traill 0, and forms the Sortefjelde. 
The sediments in these mountains are approximately horizontal and 
yield fossils characteristic of the Varians Zone, which is represented by 
at least 350 m of beds. The zone consists largely of black shales, strongly 
micaceous at some horizons, with pyritic nodules and hard bands 
exhibiting cone-in-cone structure of the type figured by MA YNC (1949, 
pl. 4). Different lithology is found at localities 145 and 146, at the 
western end of the Sortefjelde, which lie between 530 and 590 m altitude 
and are probably near the top of the zone. At 530 m blocks of sand­
stone, some irregular in shape, some rounded, occur in the shales, 
together with continuous sandstone beds. Some of the sandstones are 
coarse, and carry small quartz pebbles. The blocks presumably represent 
beds of sandstone which were subjected to penecontemporaneous erosion, 
and in fact the members of my party who examined the locality had 
the impression that some of the blocks could be traced westwards, along 
an inaccessible face, into thick continuous beds. 

Penecontemporaneous erosion may again be represented in the 
sequence on the eastern side of a valley near the western end of the 
Sortefjelde. At 305 m altitude there begin to be exposed shales with 
regular bands of grey, micaceous sandstone, which continue upwards 
for 35 m. Then follow about 23 m of black shales with layers of sand­
stone blocks, about 10 cm thick and up to 30 cm long (pl. 14, fig. 1). 
There are blocks of both fine- and coarse-grained sandstone. The occur­
rence is similar to that at localities 145 and 146 (which have not been 
seen by the writer), but whether the two are on the same stratigraphical 
horizon is not known. 

At Lycett Bjerg Cenomanian beds are present, but no ammonites 
have been found, and the zone cannot therefore be determined. The 
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deposits consist almost exclusively of black shales and seem to succeed 
the Albian conformably at an altitude between 350 and 400 m. At least 
300 m of Cenomanian shales are present in the upper part of the mountain. 

The Cenomanian is present as well as the Albian in Prospektfjeld, 
as was shown by the occurrence of Inoceramus crippsi in scree derived 
from altered sediments near the syenite contact (locality 135 ). 

In the Mols Bjerge, the stage is again represented by black shales 
with Inoceramus crippsi, and again no ammonites have been found. ~o 
reliable estimate can be given of the thickness of the beds. 

In the eastern part of the Rold Bjerge the presence of the Ceno­
manian is proved by Schloenba<'hia at one locality (91) and, rather more 
doubtfully, by other fossils at a few other places. The beds do not seem 
to have any great superficial extent, the bulk of the Cretaceous rocks 
exposed here belonging to higher stages. 

The Cenomanian in Traill 0 is probably represented by at least 
400 m of beds, wholly or largely of the Varians Zone, and may be con­
siderably thicker in the Sortefjelde. The sediments arc often barren, 
but Inoceramus crippsi is fairly frequently found, and Aucellina appears 
to range up into the stage from the Albian, as it does in England. The 
full faunal list is as follows: 

Locality 
Schloenbachia cf. subplana (:-ilantell) ................ . 2 
S. subtuberculata (Sharpe) ..... .. ... ... . .. . ..... .. . . 5, 145 
S. ?subtuberculata ........ . .... . ................... . 2 
S. subvarians Spath ......... . . ..... . ........ .. ... . 2 
S. ?subvarians ......... .. ................... . .... . s, 146 
S. sp. indet ....................... . ... ... ....... . . !17, - ') 0-, 91 
Mesogaudryceras cf. leptonema (Sharpe) ... . .... .. ... . 2 
Jnoceramus crippsi ::-iiantell ................... .. .... Common throughout 

Traill O in the Ce­
nomanian. 

Variamussium ignoratus (Ravn) .................... 2, also 8 and 39 (age 
uncertain) 

il/ucula pectinata J .. Sow. var. cretae Gardner . . . . . . . . . 2 
Lucina sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Lamellibranch sp. I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 
Lamellibranch sp. II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 
'Natica' sp. indet .............. . ................... 91 
Indeterminate Rhynchonellid ....................... 3 

G. Turonian. 

Cretaceous beds younger than the Cenomanian have been found 
only in the Rold Bjerge, where three stratigraphical subdivisions, namely 
the Upper Turonian, the Upper Santonian, and the Upper Campanian, 
are recognised. 
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Along the coastal side of the Rold Bjerge Turonian rocks succeed 
the Cenomanian at an altitude of about 300 m. There is presumed to 
be a non-sequence since only the Varians Zone of the Cenomanian has 
been proved, and the earliest Turonian deposits are likely already to 
belong to the upper part of the stage. The probable local base of the 
Turonian is seen at two exposures near the coast, localities 51 and 59, 
and is characterised by the presence of sandstone and conglomerate and 
beds with conspicuous felspar content. At locality 51 the following 
section was measured: 

m 
Shales ........................................................ . 
i\fassive, coarse sandstone, with felspar grains and a few pebbles. . . . 0.5 
Fissile, micaceous sandstones and shales . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 
Conglomerates interbedded with grey shales and siltstones . . . . . . . . . . 2.0 
Fissile, micaceous sandstones, with lenticles of shale . . . . . . . . . . . . . . . 2.0 
Shales with thin-bedded, micaceous and felspathic dark grey sandstone 10.0 
Micaceous shales (baked by intrusion) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 
Dolerite sill ................................................... . 

All the thicknesses are approximate. Scaphites aff. morrowi, lnoce­
ramus ? lamarcki, and IV ucula whitfieldi were found at this exposure. The 
Scaphites indicates an Upper Turonian age. 

A little over a kilometre to the north-west of the last exposure 
beds of similar facies, although without conglomerates, are found at 
locality 59. Here about 12 m of interbedded shales and micaceous sand­
stones, with some felspathic beds, are exposed in a stream bed, and are 
succeeded by dark grey shales of which no great thickness is seen. The 
lower part of the succession yielded Scaphites? cf. morrowi, S. sp. cf. 
geinitzi, lnoceramus lamarcki, Lucina sp. indet., and ? Actinocamax sp. 
In view of the absence of conglomerates the beds may represent a 
slightly higher horizon than locality 51, but lateral variation is to be 
expected in sediments of this type and it is not necessary to assume any 
significant difference in age between the rocks at the two localities. 

On account of the profusion of dolerite sills the sediments are hardly 
seen in situ at all on the mountain side above localities 51 and 59, 
although screes of baked argillaceous rock indicate that the sills are 
intruded into shales. A number of the screes were searched for fossils, 
without success, but in a small gully, at an altitude of 600 m and almost 
directly above locality 51, shales accompanied by some harder beds 
were exposed and yielded lnoceramus lamarcki (locality 60). 

It is unfortunately not possible to make a reliable estimate of the 
thickness of the Turonian. Several major sills are intruded into it, and 
although dips have been measured where possible they are not con­
sistent, as will be seen from the map (pl. 3); there is a general tendency 



0 IOOm. 

w @ 
,..-J--, 

(@ (@ 
E 

0
0~:o~:-: :• ==~ 

UNEXPOSED 

Fig. 4. Diagrammatic section showing the relative positions of the sections measured at localities 62 to 65 in Maanedal, in sandstones and 
conglomerates of probable Turonian age. The line at the base of the diagram represents an altitude of 170 m. Vertical and horizontal 

scales 1: 2,500. 

~ 
0 

t:J 
t'1 

"' .... 
0 
z 
t:, 

:-3 
t:J 
0 
z 
0 
< 
► z 

< 



IV The Jurassic and Cretaceous Stratigraphy and Palaeontology of Traill 0. 41 

for the dip to be into the mountain, but the data are not sufficient to 
show whether this is a significant trend or merely a chance effect. The 
minimum thickness must be of the order of 300 m to account for the 
observed distribution of the beds. 

In the coastal region of the Rold Bjerge, then, the Upper Turonian 
has a probable thickness of at least 300 m, a series of basal sandstones 
and conglomerates, bearing ammonites and at least 30 m thick, being 
succeeded by shales which are largely barren but occasionally yield 
lnoceramus. The beds follow the Cenomanian at least non-sequentially 
if not unconformably, but their relationship to higher formations has 
not been seen. 

In Maanedal an isolated find of I noceramus lamarcki suggests that 
an important series of conglomerates and associated beds represent the 
episode of tectonic activity that was responsible for the coarse basal 
facies of the Turonian on the other side of the Rold Bjerge. A series of 
coarse elastic rocks, sandstones with beds of conglomerate, dipping at 
12° or 13° to the east, are exposed along the stream at the eastern end 
of Maanedal (text-fig. 1). The conglomerates and the beds intimately 
associated with them are the best exposed and four sections were 
measured in detail within the series, at localities 62 to 65. The relative 
positions of these sections in the sequence is shown in text-figure 4. 
The lithology is illustrated in plates 12 and 13. 

To the west of locality 65 some f erruginous conglomerates are 
poorly exposed; locality 65 itself displays about 4.5 m of grey, micaceous 
r andstones with conglomerates, which carry very large boulders; one 
boulder, of fossiliferous, crystalline, oolitic limestone, is 2 m high (pl. 12, 
fig. 2). The dip is irregular, as might be expected. Grey sandstones with 
bands of conglomerate are then intermittently and poorly exposed, 
followed at locality 64 by the following succession: 

m 
Conglomerate ·with quartz pebbles usually less than 15 cm in diameter, 

limestone boulders up to 60 cm long, and hard grit boulders one of 
which is 90 cm long (Pl. 12, fig. 1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 

Coarse sandstone with some pebbles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
Conglomerate with pebbles of quartz, limestone and dark micaceous 

sandstone. Most of the pebbles are smaller than 10 cm in diameter 
but there are a few up to 30 cm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 

The interval between this and the next section is again poorly 
exposed, but appears to consist of fine and coarse sandstones with 
scattered pebbles. At locality 63 the following section was observed: 
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m 
Black sandstone, with mica flakes and scattered quartz pebbles up to 

3 mm in diameter; patches of calcite . . . . . . . . . . . . . . . . . . . . . . . . . . 0.9 
Breccia with irregularly-shaped pieces of argillaceous and calcareous 

rocks; the matrix is black sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 
Rotten black shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.15 
Dark conglomeratic sandstone, with blocks of limestone . . . . . . . . . . . . 0.4 
Rotten black beds consisting of an argillaceous matrix with quartz 

grains and mica flakes. Towards the bottom, beds of hard, dark grey 
sandstone, weathering orange-brown, predominate . . . . . . . . . . . . . . . 2.3 

Conglomerate to breccia, most of the fragments less than 2.5 cm across 0.4 
Rotten black beds, as above. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seen 1.2 

A specimen of lnoceramus la111arcki was found in a loose block of 
the rotten black beds. This exposure is followed by an unexposed 
interval, after which the highest beds seen are displayed at locality 62. 
The succession is: 

(Dolerite intrusion) m 
Conglomerate with quartz pebbles up to 20 cm in diameter in a matrix 

of hard, grey micaceous fine-grained sandstone (Pl. 13, fig. 1) . . . . 1.5 
(Xot exposed) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
Grey limestone, with white patches of calcite and dark veins. Irregularly 

bedded and nodular (Pl. 13, fig. 2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.8 
Dark grey micaceous sandstone, with pebbles of quartz; the rock is similar 

to the top bed but the pebbles are not so large or so numerous; 
masses of limestone in the top part . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 

Brown-weathering, grey micaceous sandstone and shale; some beds 
irregular, some banded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 

The total thickness of the series is about 80 m, made up as follows: 

111 

Section at locality 62 .................................. . 7.3 
Unexposed; presumably shales or sandstones ... . . ... .... . . 30 approx. 
Section at locality 63 . .... ..................... ... ..... . 5.7 
Sandstones, poorly exposed ............................. . 10 approx. 
Section at locality 64 .................................. . 7.4 
Sandstones, poorly exposed ............................. . 16 approx. 
Section at locality 65 .................................. . 4.5 

-------
80 approx. 

lnoceramus lamarcki indicates either a Turonian or a Lower Senonian 
age. It is a pity that the beds are not more closely dated, but perhaps 
fortunate that even this single fossil was found as the facies is not 
favourable for the preservation of shells. These conglomerates are pro­
visionally regarded as of the same age as the Upper Turonian beds on 
the northern side of the Rold Bjerge, already described. The strong 
variability in the character of the sediments which is bound to occur 
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over quite short distances may be sufficient to account for the probably 
thicker and certainly more strongly rudaceous development of the 
basal beds in Maanedal. 

Lastly, a find of Turonian rocks on an island in Vega Sund (locality 
89) again shows the coarse elastic lithology which on the mainland of 
Traill 0 characterises the basal part of the development of the stage. 
The exposure yielded lnoceramus lamarcki from blue-grey shales which 
were interbedded with sandstones, some beds of which were coarse and 
felspathic. Baked argillaceous sediments, with a few sandy beds, were 
found at another coastal exposure about 1 kilometre to the north, but 
yielded no fossils. The sediments of the Vega Sund area are too little 
known for the relationships of this occurrence to be clear. 

The Turonian fauna is: 
Locality 

Scaphites afT. morrowi J eletzky . . . . . . . . . . . . . . . . . . . . . . 51, ? 59 
S. sp. cf. geinitzi d'Orbigny . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
? Actinocamax sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
lnoceranws lamarcki Parkinson...... . . . ............. 51, 59, 60, 63, 89 
Lucina sp. indet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Nucula whitfieldi Weller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 

H. Senonian. 

Species of Sphenoceramus which indicate an Upper Santonian or 
Lower Campanian age (see p. 95) have been found at four localities, 
50, 67 and 68 in the neighbourhood of the Rold Bjerge and Maanedal, 
and 81 on the large island in \ ega Sund (pl. 3). The occurrences are 
too scattered to provide any indication of the thickness, relationships 
or lateral extent of the beds. The lithology in every case was argillaceous, 
but no sections could be measured in detail. The fauna from these 
Sphenoceramus Beds, as they may be termed, comprises: 

Locality 
lnoceramus (Sphenoceramus) steenstmpi de Lorio! . . ... . . 50, 67, ?68, ?81 
l.(S.) ?patootensis de Lorio! .. . ....... . ... . .. . .. .. .. . . 50 
I . ( lnoceramus) ?lamarcki Parkinson .. . .... .. .. . . ...... 81 
Oxytoma tenuicostata (Romer). . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Lin11par11s diilmensis (Geinitz) . . . . . . . . . . . . . . . . . . . . . . . . . 50 

There is a considerable stratigraphical gap, if the evidence of lno­
ceramus may be relied on for dating even in a general way, of at least 
the whole of the Lower Senonian (Coniacian) between the Turonian 
sandstones and shales and the Sphenoceramus Beds. The beds at locality 
81, with /. ? lamarcki, as well as / . (S) ? patootensis, might at first sight 
be regarded as intermediate, but in fact their fauna is not well pre-
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served, nor their stratigraphical relations clear, and the gap cannot be 
regarded as filled. 

Dark grey shales are exposed intermittently along Lilleelv, and 
near the 72 m level bear pyrite nodules and blocks of cone-in-cone 
structure. Further downstream at locality 57 were found echinoids which 
are attributed, with some reservations (p. 129), to Micraster sp. indet., 
and which if correctly interpreted indicate a Senonian age. Strati­
graphically below the horizon with Micraster, thin-bedded shales, with 
some hard siliceous beds and ferruginous (?pyritic) nodules, are exposed 
for several hundred metres downstream. It is possible that the rocks 
at Lilleelv represent a horizon in the Upper Cretaceous which has not 
been found elsewhere, since they differ in lithology and fauna from the 
other post-Cenomanian formations which have been recognised. 

The highest stratigraphical horizon on Traill 0, the Upper Cam­
panian, has been found at one place only, locality 58 near the mouth 
of Maanedal. The rock is a baked shale but was not seen in situ, as 
all the fossils were collected from a scree on the northern side of the 
stream. The fauna is as follows: 

Scaphites greenlandic11s sp. nov. 
S. nodosus Owen var. quadrangularis .Meek and Hayden 
Lucina laminosci (Reuss) 
Nucula cancellata Meek and Hayden 
? Tellina steenstmpi de Loriol 

There is probably little hope of establishing a detailed succession 
in the post-Cenomanian rocks in the Rold Bjcrge region, and they are 
absent, possibly removed by denudation, over much of the remainder 
of the island. Further research, in Geographical Society 0 and in the 
less well-known parts of Traill 0, is needed if our knowledge of the 
Upper Cretaceous of East Greenland is to be increased. 



VIII. STRATIGRAPHICAL COMPARISON 
WITH OTHER PARTS OF EAST GREENLAND 

A. Bathonian and Callovian. 

The Yellow Series is developed on Geographical Society 0 and 
has been reported from Laplace Bjerg by STAUBER (1940, p. 32) and 
from the transverse valley about 18 km to the west by the writer (1949, 
p. 5) who estimated a minimum thickness of 300 m. In the more westerly 
area quartz conglomerates occur in the succession and are reminiscent 
of those in the wedge of sandstones in Maanedal on Traill 0 (p. 26). 
No Bathonian or Callovian fossils have been found in Geographical 
Society 0 and the Yellow Series is recognised there only on lithological 
grounds. 

On the opposite side of Kong Oscars Fjord to l\Iorris Bjerg the 
Yellow Series is developed in the neighbourhood of Antarctics Havn 
where PARKINSON and WHITTARD (1931, p. 653) found a Cranocephalites 
fauna (SPATH, 1932, p. 136) at the base of 400 m of sandstones in the 
mountain immediately east of the inlet. Liassic beds are also shown in 
this mountain by NoE-NYGAARD (1934, pl. 2) and by STAUBER (in KoCH, 
1950, pl. 4) but our knowledge of their supposed occurrence is unsatis­
factory and no fossils are reported (see also p. 18). Investigations were 
conducted to the west of Antarctics Havn (the eastern part of the 
Pictet Bjerge) by the writer in the summer of 1949, but with disappointing 
results, as far as stratigraphy is concerned, since no diagnostic fossils 
were found. The succession begins with more than 200 m of dark sand­
stones and grey and black micaceous shales, which have indeterminate 
plant fragments and are similar to the Plant Beds of Bj0rnedal. They 
are succeeded by at least 700 m of sandstones of various types; occasional 
very poor ammonites, probably of Callovian age, were found loose, and 
in a general way the beds are assumed to correspond to the Yellow 
Series, although their age limits are unknown. No trace of the Black 
Series has heen found in this area. A Liassic flora has been recorded 
from the Pictet Bjerge by HARRIS (1946, p. 34) but nothing is known 
of the field occurrence and since it was not located by the writer it may 
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occur in the western part of the Pictet Bjerge where, according to 
BIERTHER (1941, pl. 1), lower beds are brought in by a falllt. The only 
salient fact which emerges is that to the west of Antarctics Havn about 
1000 m of beds, principally sandstones, seem to be referable to the 
Yellow Series, although the possibility of continental Liassic beds 
forming the lower part of the succession cannot be excluded. 

To the west of the head of Carlsberg Fjord the Fossil i\Iountain 
Formation has been studied by RosENKRANTZ (1929, p. 146), who 
attributed it to the Oxfordian. SPATH has shown (1932) that the beds 
belonging to this formation on Mikaels Bjerg and Hjornefjelclet are 
in reality of Upper Bathonian and Callovian date; they correspond 
both in lithology and in age to the Yellow Series. The upper part of the 
succession was studied on Mikaels Bjerg, and a sketch section showing 
the positions of the ammonite horizons was published by SPATH. The 
thicknesses of the beds are not given, but the succession may be sum­
marised as follows (SPATH, 1932, p. 129): 

Sandstones 
Kepplerites ( Seymourites) horizon 
\Iicaceous sandstones and shales with Arcticoceras, Cadoceras 
Coarse, micaceous sandstone; Arcticoceras 
\licaceous sandstone with phosphatic nodules containing Arcticoceras. 

The total thickness appears to he about 100 m. Lower beds are 
present but were not examined on account of snow. They are also 
present on Hj0rnefjeldet where the following section was recorded 
(SPATH, 1932, p. 133): 

Sandstone with phosphatic concretions and abundant fossils; 
Arctocephalites ......................................... . 

Sandstones with Arctoceplwlites (Cranocephalites) ............. . 
;\'licaceous shales .......................................... . 
Coarse, yellow sandstone .................................. . 
Oyster Bed (Toarcian) ..................................... . 

Ill 

2;") seen 
90 

130 
95 

The yellow sandstone above the Oyster Beel is not elated, nor are 
the sandstones above the Kepplerites horizon on i\Iikaels Bjerg. The 
former, at least, and the micaceous shales above them, should probably 
be included in the Fossil Mountain Formation, but even if they are 
left out of account there are several hundred metres of sandstones 
(there appears to be a gap between the two successions given above) 
which are dated as Bathonian and Callovian. Thus the arenaceous 
facies so strongly developed at Antarctics Havn persists, apparently 
diminished in thickness, as far south as 11Iikaels Bjerg. At Kateclra­
len, about 40 km further south, only one fossil horizon is known, 
yielding Cranocephalites. Below are sandstones and clays; above arc 
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black shales with fossil wood (about 40 m) followed by yellow sand­
stones with fossil wood and bands of shale (about 130 m). The beds 
above the Cranocephalites level are reminiscent of the beds with black 
shales which occur in the lower part of the Yellow Series in northern 
Bj0rnedal. Katedralen is the most southerly occurrence of Cranoce­
phalites; at Harris Fjeld and at Vardekl0ft a Kepplerites (Seymourites)­
Cadoceras fauna is found about 150 m above the base of a series of 
micaceous shales with ammonites occurring in clay-ironstone nodules 
and in calcareous concretions. Ar.cticoceras has been found loose but 
there is no evidence for lower horizons and SPATH believes that the 
beds with lower faunas which are found at Hj0rnefjeldet are absent. 
This series, which outcrops on the western shore of Hurry Inlet, is the 
Vardekl0ft Formation of RosENKRANTZ and, as SPATH has already 
pointed out (1932, p. ·124), appears to be the time-equivalent, in a different 
facies , of part of the Fossil Mountain Formation. 

North of Traill and Geographical Society 0er, the Jurassic is missing 
in Hold with Hope, and the Yellow Series is next met with in north-east 
Clavering 0 where it has a thickness of over 472 m. From here north­
wards it has been described in detail by l\lAYNC (1947). In north-west 
\-\ ollaston Forland the whole of the Yellow Series is intermittently 
exposed and is 528 m thick (i\IA YNC, 1947, p. 59). The other sections 
recorded by M AY l'. C are less complete, but it is clear that the thickness 
of the Series in the region of Clavering 0 and Wollaston Forland is 
of the same order as in Traill 0. A detailed comparison of the lithology 
is difficult since there is variation within fairly wide limits, but there 
seems to be no significant difference in facies between the two areas. 
The shales which occur in some of the Yellow Series sections further 
south do not appear to be conspicuous in the area described by J'ifa YNC, 

although it must be remembered that shale horizons are commonly 
masked by scree from adjacent, more resistant, beds and may thus 
escape notice. 

Further north still our knowledge of the Jurassic rocks has been 
recently summarised by i\lAYNC (1947, pp. 146- 153). On Hochstetter 
Forland Jurassic rocks earlier than the Oxfordian are unknown, but 
on Koldewey 0 sandstones of Callovian age are again found; about 
50 m of beds are present, and may be a purely local accumulation. 
This is the northernmost occurrence of Bathonian-Callovian beds in 
East Greenland. 

Thus the arenaceous facies known as the Yellow Series can be 
traced southwards about as far as the head of Hurry Inlet and north­
wards to Wollaston Farland. In Jameson Land and Traill 0 the range 
of the faunas in the Series is the same: the earliest are characterised 
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by Cranocephalites and the latest by Seymourites. In the northern region 
the earliest ammonite is Arctocephalites, which occurs alongside Sey­
monrites in what must be a condensed deposit on \\ ollaston Forland 
(i\lA YNC, 1947 p. 84). Thus throughout their considerable, if discon­
tinuous, lateral extent of about 450 km the time range of the arenaceous 
deposits is similar. The statement by MAYNC (1947, p. '126) that the 
Yellow Series in his area (73°-75° K )at.) includes the Argovian (i. e. 
Lower Oxfordian) is not supported by any evidence in his paper, the 
highest fauna! elements mentioned .by him being Cadoceras and Sey­
monrites. The occasional records of Quenstedticeras from the area (F1rn ­
B0LD , 1932a, p. 23) were probably based on misidentified Arcticoceras, 
as in Jameson Land (see SP.\TH, 1932, p. 124), and so far there has been 
no confirmation of their existence. 

B. Oxfordian and Kimmeridgian. 

The Black Series is probably developed on Geographical Society 0 
hut the very brief references in the literature do not permit comparisons 
to be made. STAUBER (1938, p. 27) mentions black Upper Jurassic 
shales on the south-east coast of the island, his profile VII showing a 
few metres of these beds succeeded by Cretaceous rocks. His 1940 map 
(pl. 1) shows Upper Jurassic in this place and also on the eastern side 
of the Laplace Bjerg massif. J\'either of these records is accompanied 
by any fossil evidence or any information as to the lithology or thickness 
of the beds, and further investigation will he necessary before the presence 
of the Black Series can be confirmed or further details given. 

In Scoresby Land and the northern part of Jameson Land there 
is no evidence of any sediments later than the Yell ow Series, and it is 
not known whether the absence of the Black Series is due to complete 
removal by denudation or to nondeposition. In south-eastern Jameson 
Land occasional Cardioceratids have been found, in sandstones with 
associated shales, but virtually nothing is known about the formation 
which yields them (ALDINGER, 1935, p. 36; SPATH, 1935, p. 69). One 
of STAUBER's maps (pl. 4 in KocH, 1950) shows "i\Ialm" in the central 
part of Jameson Land, with outliers as far north as Olym pen, but there 
is no other indication in the literature of the existence of these beds 
or of their character. 

The only well-known occurrence of Oxfordian and Kimmeridgian 
rocks south of Kong Oscars Fjord is in Milne Land, and has been ex­
haustively described stratigraphically by ALDINGER (1935) and palaeonto­
logically by SPATH (1935). The lithological succession may be summarised 
as follows: 
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Lower Kimmeridgian 

Upper Oxfordian 
Age unknown 

Shales, with oil shales and bands of concretions 
Pecten Sandstone .......................... . 
Shales, with bands of concretions ....... ... . . 
Charcot Bay Sandstone .. .. ................ . 

m 
125 

70 
200 

The total thickness dated as Upper Oxfordian and Lower Kim­
meridgian is thus 395 m. 

To the north of Hold with Hope, where Jurassic rocks are unknown, 
the Black Series is found in Clavering 0, Wollaston Forland and Kuhn 0 
which constitute the type area for the formation. The most complete 
succession is at Ugpik Ravine, on Kuhn 0 (MAYNc, 1947, p. 21) where 
shales with occasional limestone bands are proved to a thickness of 
635 m, the top not being seen. In Wollaston Forland the series appears 
to be thinner, but no complete section is known. At Cardiocerasbjerg 
155 m are present, the upper part much more sandy than on Kuhn 0; 
but the succession is continued by unconformable Valanginian and the 
Black Series may have suffered an unknown amount of erosion. It is 
in general more sandy in v\ ollaston Forland than in Kuhn 0. The 
Black Series in Traill 0 is closely similar to the thick, argillaceous facies 
in Kuhn 0, except that even the limestone bands which punctuate the 
otherwise uniform lithology in Kuhn 0 have not been found in Traill 0. 
The fauna in both areas is virtually restricted to ammonites ( Amoebo­
ceras) and Buchia. 

At Hochstetter Forland black shales are found which are correlated 
by MAYNC (1947, p. 148) with the Black Series. On Koldewey 0, whence 
extensive Oxfordian-Kimmeridgian faunas are known, the rocks of this 
age are predominantly sandy, doubtless as a result of the local erosion 
of crystalline rocks. 

C. Infravalanginian. 

Several horizons attributed to the topmost Jurassic and the Infra­
valanginian have been recognised from different parts of East Green­
land on the basis of ammonites (SPATH, 1946, 1947, 1952), but since 
the Traill 0 sediments cannot be dated accurately extensive comparison 
is not profitable. The beds do not appear to bear close lithological 
resemblance to Infravalanginian rocks described from southern Jameson 
Land (ALDINGER, 1935) or from the mountain Niesen, the principal 
Infravalanginian section on Wollaston Forland (MAYNC, 1949, p. 95). 

D. Valanginian. 

The Polyptychitan fauna from locality 92 in the Mols Bjerge is the 
same as that found in bed 1 at Rodryggen, near Albrechts Bugt, Wol-

111 4 
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laston Forland (MA YNC, 1949, p. 70), which the writer has been able to 
inspect by the courtesy of Dr. L. F. SPATH who has briefly reported 
on it (1946, p. 6). The similarity in the mode of preservation of the 
ammonites from the two localities suggests that the "Albrechts Bugt 
Facies" of v\ ollaston Forland was also deposited in Traill 0, but no 
section through the Traill 0 Valanginian has yet been obtained, nor 
is any intermediate occurrence known. 

E. Aptian. 

The Aptian of Traill 0 is the southernmost known occurrence of 
the stage in East Greenland. The stage may be present in Geographical 
Society 0 ('Lytoceras sammartino' cited by STAUBER, 1938, p. 27) hut 
nothing is known of the occurrence or the lithology. At the next occur­
rence to the north, Stensios Plateau on the northern side of Hold with 
Hope, a facies very different from the Traill 0 shales is found, namely 
coarse sandstones and conglomerates (MA YN C, 1949. p. 128) which 
represent a more marginal facies than that of Traill 0. Since there is 
probably also a difTerence in age (the only diagnostic ammonite found 
at Stensios Plateau was the Lower Aptian Deshayesites) our knowledge 
of the palaeogeography is not much advanced, except that we now 
have proof that the sea in the Upper Aptian, at least, extended over 
the coastal region of East Greenland as far south as Traill 0, and that 
either the tectonic activity and associated rapid erosion evidenced by 
the section at Stensios Plateau had died down, or the coast-line lay 
some distance to the west. 

F. Albian. 

The Alhian beds of Traill 0 are clearly a continuation of those 
on Geographical Society 0 where Lower Albian (Leymeriellan) occurs 
near the south coast (SPATH, 1946, p. 9; DONOVAN, 1949, p. 7), charac­
terised, as on Traill 0, by Leymeriella and Arcthoplites; similarly, higher 
beds in both islands yield lnoceranws anglic11s and A ucellina gryphaeoicles. 
A queried Hysteroceras from Geographical Society 0 (SPATH, op. cit. 
p. 10) may indicate the presence of beds of the same horizon as those 
with Mortoniceratids on Traill 0 (locality 112), but the part of the stage 
which bears these faunas is at present obscure. :.\Iiddle Albian ammonites, 
known from Geographical Society 0 (SPATH, Zoe. cit.), have not been 
found in Traill 0 but their absence may well be due to collection-failure. 

North of Kejser Franz J osefs Fjord the available palaeontological 
evidence is not precise enough for useful comparison. In the Giesecke 
Bjerge MA Y?>C (1949, p. 160) reports beds in his Aptian-Albian series 
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with lnoceramus, some of which may be Albian species. I. anglicus is 
noted by MAYNC (op. cit. p. 145) at Kap Broer Ruys in Hold with Hope, 
in shales associated with sandstones and limestones, and shales with 
I. anglicus are also found on Clavering 0 (FREBOLD, 1932, p. 14). l\fa YNC 
mentions Hoplitid ammonites from \Vollaston Forland (op. cit. pp. 48, 76) 
but they do not appear to have been examined by a specialist. 

On Sabine 0 there are about 400 m of shales and marls with Gastro­
plites, referred to the Middle Albian (SPATH, 1946, p. 8), hut there is 
nothing comparable to this fauna from Geographical Society 0 or 
Traill 0. The Albian has not been reported from Kuhn 0. 

A belt of Albian sediments, which was probably continuous when 
deposited, can therefore be traced from Traill 0 as far as \\ ollaston 
Forland, with some variation in facies. In many places the Albian has 
not been separated from the underlying Aptian and the two stages 
are therefore treated by i\lA YNC as a single unit ('1949, p. 37). In Hold 
with Hope and \Vollaston Forland, at least, sedimentation appears to 
have been continuous throughout the two stages and it may not he 
possible to separate them rigidly even when all the faunas have been 
determined. MAYNC (op. cit. p. 211) estimates that the Aptian and 
Albian together account for more than 2,000 m of sediments in Wol­
laston Forland, a much greater thickness than can be attributed to the 
two stages in Traill 0. 

G. Cenomanian. 

The only other known occurrence of Cenomanian in East Greenland 
is on Geographical Society 0, where shales yielding Varians Zone 
ammonites and lnoceramus crippsi belong to the same facies and basin 
of deposition as the Traill 0 sediments (SPATH, 194G, p. 10; DONOVAN, 
1949, p. 8). From Hold with Hope to Wollaston Forland, where the 
Aptian and Albian are strongly developed , no evidence of the presence 
of the Cenomanian has been found, although higher beds have a limited 
distribution in eastern Hold with Hope (FREBOLD, 1934). \\ hether the 
Cenomanian was not deposited, or whether it has been removed by 
denudation in that area, remains an unanswered question. Certainly 
the Aptian-Albian series was subjected to later l'vfesozoic or early Ter­
tiary erosion, for according to MAYNc (1949, e. g. pp. 35, 53, 147) it is 
unconformably overlain by Tertiary strata at several places in Hold 
with Hope, Wollaston Forland and Sabine 0. 

H. Turonian and Senonian. 

The only evidence hitherto published for the presence of Turonian 
beds in East Greenland was the identification by SPATH (1946, p. 10) 
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of two Upper Turonian ammonite species said to be preserved in a 
"fissile sandy shale". The provenance of the specimens was not stated, 
although it was presumably Geographical Society or Traill 0, and 
nothing is known of the beds in which they were found, so that com­
parisons with the Turonian rocks described in the present work cannot 
be made. SPATH's two species have not been found in the Turonian of 
the Rold Bjerge, but this does not necessarily indicate any substantial 
difference in age between the two occurrences, and may be due merely 
to collection-failure. 

Senonian rocks were previously known from only one place, Knuds­
hoved on the eastern coast of Hold with Hope, described by FnEBOLD 
(1934) and by i\fAnc (1949, pp. 141- 144). The clearest section is given 
by MA YNC who records about 45 m of light-coloured, micaceous sand­
stones, associated with subsidiary shales, followed by about 80 m of 
beds which are largely obscured but whic.h appear to consist principally 
of black shales. Fossils occur in clay-ironstone concretions in both parts 
of the succession, and include Sphenoceranrns. A thickness of about 
125 m of sandstones and shales at Knudshoved is thus proved to belong 
to the Senonian. FnEBOLD thought their age to be most probably Upper 
Emscherian (i . e. Lower Santonian), for the reason that he regarded the 
Sphenoceramus, which he attributed to two new species lnoceramus 
( Sphenoceramus) teicherti and J. ( S.) geltingi, to be closely related to 
I. cardissoides Goldfuss, but he was careful to point out that the beds 
could not be dated accurately and might he older or younger. Since 
the age of even the Traill 0 Sphenoceramus, which is more closely com­
parable with described species, cannot be exactly determined it seems 
unsafe at present to regard the Knudshoved Senonian beds as dated 
closely within the limits of the upper part of the Lower Santonian and 
the Lower Campanian. The Traill 0 Sphenoceramus are very similar, 
so far as can be determined, to the species found in the fauna at Patoot 
in v\ est Greenland, usually dated as Upper Santonian. Since the Knuds­
hoved species differ from the Traill 0 and Patoot forms in the wider 
spacing of the concentric ornament they may provisionally be supposed 
to be at least slightly different in date, but whether older or younger 
is unknown. 

As no sections were measured in the Senonian of Traill 0 lithological 
comparisons cannot be made, except to state that no sandstones of 
Senonian date have so far been proved outside Hold with Hope, all 
the faunas in Traill 0 having been found in shales. 

In the north-eastern part of Hold with Hope the Home Forland 
Beds, which comprise at least 300 m of sandstones with subsidiary 
shales, yield Oxytoma tenuicostata and bear some lithological resemblance 
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to the Senonian of Knudshoved; they were attributed to the Upper 
Cretaceous by FREBOLD and implied by him to be the same age as the 
Knudshoved series. MAYNC (1949, p. 212) throws doubt on this corre­
lation and believes that the record of Oxytoma may have been an error. 
He states (op. cit. p. 144) that near Knudshoved the Senonian was seen 
to rest with a basal conglomerate on beds which were attributed to 
the Home Forland Beds, and concludes that the latter are much earlier 
in date, possibly Aptian-Albian. There were no fossils to date the rocks 
beneath the Senonian and there seems to be little reason for preferring 
MA YNc's view to FREBOLD 's. His principal evidence for placing the 
Home Forland Beds in the Lower Cretaceous is their lithological simi­
larity with Aptian-Albian series elsewhere, but in the present writer's 
view it is dangerous, in the absence of fossils, to attempt to date the 
Cretaceous formations of East Greenland on the basis of their lithology. 

No progress in the understanding of the Santonian- Lower Cam­
panian deposits in East Greenland is likely to be made unless additional 
fossils, particularly ammonites, are found, and it is possible that further 
work in Geographical Society and Traill 0er will produce the desired 
information. The circumstances at Knudshoved do not appear to be 
favourable towards further discoveries, although even a chance find of 
an ammonite would be welcome, and there is a possibility that the beds 
also extend into the areas north and south of Knudshoved (Tobiasdal, 
Taagefjeldene and Ostersletten) which MAYNC was not able to examine 
(1949, p. 141). 



IX. STRUCTUBE 

The area is one of nearly horizontal or low-dipping beds. Dips up 
to about 30° were obserYed at a number of places but they are seldom 
consistent and are attributed to local distmbance by faults and igneous 
intrusions. The major structural elements are faults, mostly trending 
nearly north and south, which occm in two groups with their down­
throw sides opposed, forming a graben in which Cretaceous rocks are 
preserved. 

The western side of the graben has a simple structme (pls. 1, 3, 5). 
Near the north coast of Traill 0 there are two major faults. The western 
one, which will be referred to as the Bordbjerg Fault, throws down 
Trias against ? Carboniferous and Permian; the other, the i\Iaanedal 
Fault, throws down Cretaceous against Trias in the Rold Bjerge. Where 
it crosses ;\laanedal this fault is interrupted by several transverse faults 
which shift it to the east on the south side of the Yalley (pl. 3); south­
wards from here it throws down Cretaceous against the green series of 
unknown age (p. 14). The i\laanedal Fault has been traced nearly 
halfway across the island until it runs into the low-lying country between 
Karupelv and Gudenelv, which has not been examined by me hut 
where the solid geology appears to he obscured by superficial deposits. 
In the Svinhufvuds Bjerge a continuation of the i\Iaanedal Fault 
re-appears but has not been mapped except on the coastal slopes, and 
its simple character on plate 1 may be due to lack of evidence. STAUBER 
(1942, text-fig. 8. and pl. 2, and pl. 3 in KocH, 1950) has marked the 
fault in the Svinhufvuds Bjerge as an overthrust, but no evidence has 
been collected to support his view. Further west in the Svinhufvuds 
Bjerge other faults are indicated by STAUBER, but the writer has not 
been able to examine them. 

The eastern margin of the graben is more complex (pls. 1, 2, pl. 4, 
fig. 1, pl. 6, text-fig. 5). Near the south coast it is of conventional 
form: three faults, two mapped and one inferred (pl. 2, pl. 5, fig. 2, 
text-fig. 5) each downthrow to the west. East of the fault zone lie 
Triassic and Jurassic rocks with an easterly dip of 10° at i\Iorris Bjerg 
which probably decreases further east. About the western end of Lycett 
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Bjerg the faults probably unite, and along the northern section of 
Bj0rnedal there is only one major fault, throwing Jurassic against Cre­
taceous, and meeting the Morris Bjerg faults at an angle of about 125°. 
This fault was traced nearly to the northern mouth of Bj0rnedal, where 
it appears to turn abruptly northwards again and where there may be 
subsidiary, associated structures, difficult to trace since they occur 
within the sandstones of the Jurassic Yell ow Series. About 5 km to the 
east of the fault zone just described, at the northern end of Bj0rnedal, 
a fault with a north-easterly trend and south-easterly downthrow can 
be traced for a short distance immediately east of Bredgletscher, where 
it limits the Jurassic outcrop to a narrow belt and again brings in Cre­
taceous rocks. This fault does not appear to traverse the syenite area, 
for on the south coast of the island the Jurassic outcrop is unafTected 
by faults. 

North of Mountnorris Fjord the eastern margin of the graben is 
marked, not by faults, but by a zone of westerly dip, which reaches a 
maximum of about 8° or 9° and may be regarded as a gentle and indefinite 
monocline (pl. 5, fig. 1). The structure is terminated to the east by a 
fault which throws down Cretaceous against the Triassic rocks of the 
eastern part of the ~Iols Bjerge (pl. 4, fig. 1); this fault corresponds to 
the one just described to the east of Bredgletscher, and may be a con­
tinuation of it across Mountnorris Fjord. 

A critical examination must now be made of the theory that over­
thrusts are present within the area, first propounded by ScHAUB (1942, 
p. 40) and adopted by STAUBER in his later maps (1942, pl. 2, and in 
KocH, 1950, pl. 3). ScHAUB regards the displacement which separates 
the Jurassic from the Cretaceous at Morris Bjerg as an overthrust; 
STAUBER (Zoe. cit.) in addition adopts a similar interpretation for the 
displacement in the Svinhufvuds Bjerge, although on an earlier map 
(1938, pl. 1) he had shown both these lines as faults. It may be stated 
immediately that the writer's investigation has not produced any 
evidence for overthrusting at either of these places; on the contrary, 
comparatively detailed mapping of l\forris Bjerg has demonstrated the 
presence of several normal faults. In the Svinhufvuds Bjerge it was not 
possible to trace the course of the fault except near the coast, but while 
its outcrop in plan might suggest an overthrust, no phenomena were 
observed to support such a theory, and the soft Cretaceous shales on 
the eastern side of the displacement are quite undisturbed. The thrust­
like course of the outcrop, which may have been exaggerated by STAUBER, 
is due to the fact that the fault turns through a fairly sharp angle near 
the coast, a phenomenon which is known elsewhere in the area, for 
instance in the Rold Bjerge. 
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ScHAUB's reasons for his th1·ust-plane should, nevertheless, be 
examined. They are of two kinds: theoretical and factual. From the 
theoretical viewpoint, Sc HAUB appears to believe that, as the syenite 
was intruded along a circular zone around the outside of the central 
"Three Bay Zone" (Dreibuchtenzone), the sedimentary rocks which had 
to be displaced to make way for the magma were pushed upwards and 
outwards and thus thrust over rocks further away from the intrusion. 
He also assumes (op. cit. p. 39) that the strata into which the syenite 
was intruded were approximately horizontal and unfaulted prior to the 
intrusion, but his only grounds for the supposition are that previous 
intrusions were too slight to have had any appreciable effect on the 
structure (the possibility of tectonic disturbance is not considered), and 
he remarks that one cannot determine from the field evidence how the 
rocks were disposed prior to the intrusion. In fact the evidence as to 
the relative ages of the faulting and of the different types of igneous 
intrusion is far from adequate, as is pointed out elsewhere (p. 63), and 
at present there would be no serious objection to believing that the 
igneous activity was later than the faulting. ScHAUB's theorising as to 
what might or should take place during an intrusion is, however, of 
no validity as proof that such events did occur, or that the resulting 
structures are present. The only concrete evidence cited by SCHAUB 
(op. cit., p. 40) is that "the peak west of Steenstrupsbjaerg (i. e. Morris 
Bjerg) is made of Dogger (Middle Jurassic), whereas Cretaceous is found 
at its base". This statement does not agree with his map (op. cit., pl. 1), 
where the sandstones which form the summit are shown, correctly, as 
continuing down to sea-level. Cretaceous rocks form the western slopes 
of the mountain only, as shown in plate 2. The disagreement between 
ScHAUB's interpretation and that of the present writer can thus be ex­
plained by the misinterpretation of the sedimentary rocks by ScHAUB, 
and by the fact that his version rests mainly on theoretical considera­
tions. STAUBER has published no remarks on his Svinhufvuds Bjerge 
overthrust, and the writer can only state his disagreement with STAUBER's 
interpretation without being able to comment on that author's reasons. 

Within the Cretaceous area the structure can only be traced where 
the various subdivisions can be identified palaeontologically, and since 
the occurrence of fossils is very sporadic, information as to the structures 
is correspondingly incomplete. In the Sortefjelde the strata are approx­
imately horizontal, perhaps dipping slightly towards the centre of the 
Cretaceous graben. In the Rold Bjerge-1\faanedal area the evidence is 
inadequate to work out the structure in detail, but is provisionally 
interpreted (pl. 5, fig. 1) as a faulted syncline or basin in which Turonian 
and Senonian rocks have been preserved; there is little doubt that the 
true state of affairs is considerably more complicated. Difficulty is 
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introduced here, as elsewhere, by the impossibility of distinguishing dips 
of tectonic origin from local disturbance of the shales by basic igneous 
intrusions. 

Structural relations with neighbouring parts of East Greenland. 

1. Northward continuations & structure of Vega Sund. 

The Bordbjerg Fault, which limits the Carboniferous outcrops in 
the westernmost part of the Rold Bjerge, is continued in Geographical 
Society 0. On the northern shore of Vega Sund, however, it throws 
down Cretaceous against Trias and Jurassic, and a transverse fault in 
\ ega Sund is postulated to account for the difference in level of the 
rocks on the two shores. The transverse fault is presumed to be con­
tinuous with the i\Iaanedal Fault and to account for the westward shift 
of the margin of the Cretaceous outcrop across Vega Sund (pl. 1). 
The continuation of the Bordbjerg Fault traverses Geographical Society 
0, as shown by STAUBER (1938, pl. 1, and later maps) and is then inter­
rupted for 30 km by Kejser Franz J osefs Fjord, but it is perhaps not 
unreasonable to recognise it again in the fault which forms the eastern 
margin of the Giesecke Bjerge in Gauss Halv0. The slight easterly 
deviation in its course which is implied by this correlation is parallelled 
by a similar deviation in the 'post-Devonian main fault' as it crosses 
the eastern tip of Ymers 0 (see pl. 5 in Koc11, 1950). There is a general 
parallelism between the post-Devonian main fault and the one under 
consideration, both in Geographical Society and Traill 0er and in 
Gauss Halv0. 

The structures in the i\Iols Bjerge cannot he traced nor~hwards 
across Vega Sund, since no evidence is available as to the stratigraphy 
of the islands in the Sund or of the south-eastern part of Geographical 
Society 0. Further north, at Laplace Bjerg, westerly-dipping Jurassic 
rocks are cut off to the east by a fault which throws down Cretaceous 
against them, producing a structure similar to that in the Mols Bjerge; 
but whether the Laplace Bjerg structure is a continuation of the Mols 
Bjerge structure, shifted eastwards in the Vega Sund region, will only 
be discovered by further work in this area. 

2. Southward continuations. 

With the exception of the 'post-Devonian l\Iain Fault' none of the 
faults known on the south coast of Traill 0 can be linked with structures 
on the other side of Kong Oscars Fjord. The western margin of the 
Cretaceous graben of Traill 0 appears to have its beginnings in several 
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faults, all throwing down to the east, which intersect the coast of Scoresby 
Land between Mesters Vig and Antarctics Havn (BIERTHER, 1941, pl. 1; 
STAUBER, 1942, pl. 4); a short distance southwards from the coast, 
according to STAUBER and BIERTHER, these faults die out and the 
relations of the sediments from the Carboniferous to the Jurassic are 
normal and sequential. The fault zone of Bj0rnedal is not represented 
on the southern side of Kong Oscars Fjord, where the Mesozoic basin 
is bounded on its eastern side, as in the Mols Bjerge, by a zone of 
westerly dip, not appreciably faulted as far as we know. Although the 
sediments to the south of Kong Oscars Fjord are downfolded gently 
to form a shallow basin in which Jurassic rocks are preserved, the most 
striking feature of this side of the fjord is the absence of the graben 
which contains Cretaceous sediments on Traill 0. To account for the 
differences in the geology of the north and south shores of the fjord 
BuTLER has postulated a fault (1948, p. 79, pl. 3) along Kong Oscars 
Fjord, and suggests that it is a hinge fault on the basis of STAUBER's 
map of the altitude of the base of the Trias (1942, pl. 6). This supposition 
does not seem to be justified by the evidence, since an examination of 
the published maps shows that everywhere between Kap Biot and 
l\1esters Vig the rocks on the northern side of the fjord are at a lower 
level than the corresponding beds on the south. STA UBER's map, referred 
to by BUTLER, is unlikely to be very close to the truth on account of the 
scantiness of the evidence on which it is based, and moreover contains 
some features which are difficult to understand, for instance, the fall 
in level of the base of the Trias from -400 to - 1,000 m( !) between 
the Svinhufvuds Bjerge and Bj0rnedal, for which there is no evidence. 
The present writer believes that the Kong Oscars Fjord fault or fault 
zone has a downthrow which is everywhere to the north, although 
doubtless variable in amount. 



X. IGNEOUS ROCKS 

The igneous rocks were not especially studied, because the investi­
gation was primarily concerned with the stratigraphy of the sediments; 
they are intimately associated with the sediments, however, and cannot 
be omitted from the present account. They belong to two groups: basic 
rocks occurring as hypabyssal intrusions, and plutonic masses of syenite 
with associated minor intrusions. The syenites, whose occurrence has 
been described in detail by SCHAUB (1942), were not seen at close quarters 
by the writer. Where sediments near the contact were observed during 
the present investigation they were not disturbed or afTected in any 
way except by thermal metamorphism. The intermediate or acid minor 
intrusives seen by the writer are on a minor scale, being restricted to 
the immediate neighbourhood of the syenite masses; a few thin sills, 
not shown on ScHAUB's map, occur on the western side of Bj0rnedal, 
but do not extend further west. The structures believed by SCHAUB to 
be associated with the syenite contact are discussed elsewhere {p. 56). 

The basic intrusions are ubiquitous throughout the central part of 
Traill 0 which is occupied by the predominantly argillaceous Cretaceous 
rocks, and are much more numerous than Sc11 Aun's small map of their 
distribution indicates (1942, text-fig. 3); their abundance is well indicated 
by STAUBER (pl. 3 in KoCH, 1950) though his map is incorrect as to 
details. \ Vhile some of the intrusions are sills of conventional form, 
others almost defy mapping on account of their complex shape. The 
major sills are traceable laterally for several kilometres and may be 
over 100 metres thick. The thickest sill noted forms a capping to the 
Cretaceous rocks just east of the fault-line in the Svinhufvuds Bjerge, 
(seen at the right-hand end of STAUBER's text-fig. 8, 1942) and is at 
least 130 m thick in places. The sills commonly dip at angles of up to 
about 30°, and show well-developed columnar structure. \Yhether or 
not they are concordant with the bedding of the sediments cannot often 
be determined when the sills are intruded into shales, but along the 
coastal side of the Sortefjelde and the western side of Bj0rnedal they are 
at least approximately so. The rarer sills intruded into sandstones 
follow the bedding, as on the coastal side of l\Iorris Bjerg (pl. 6, fig. 1). 
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In the Sortefjelde there are two major sills, which are well seen 
on the western side of Bj0rnedal, and can be traced most of the way 
along the coast to the Svinhufvuds Bjerge. At Bj0rnedal the minimum 
thickness of the lower was estimated to be 40 m, and of the upper, 75 m. 
The upper may be continuous with the 140 m thick sill already mentioned. 
In the faulted blocks of Jurassic and Cretaceous shales on the eastern 
side of Bj0rnedal a number of sills occur, but none of them can be 
clearly connected with the two across the valley. Another sill, dipping 
north-eastwards and at least 50 m thick, forms the summit of Lycett 
Bjerg. The Jurassic sandstones which form the south-eastern part of 
Lycett Bjerg are intruded by a few thin acidic sills, none of them more 
than about 5 m thick. The northwestern side of the same mountain, 
composed of Cretaceous shales, has a number of basic intrusions but 
no definite pattern could be discerned. 

One or more sills outcrop near the summit level of the southern 
part of the Mols Bjerge, and appear to dip westwards with the sediments. 
On the north face of the Mols Bjerge, immediately east of Kap Palander, 
on(;l of STAUBER's photographs (1942, fig. 6) shows a thick basic sill 
near the top, dipping westwards conformably with the sediments. 

In the Rold Bjerge several nearly horizontal sills are intruded into 
the shales of the eastern part of the range (pl. 11, fig. 2), and a prominent 
one in the sandstones of Bordbjerget (pl. 10) extends northwards to the 
coastal mountains. 

In addition to the sills are other intrusions, irregular in form, 
which cannot be described under any conventional heading. Where their 
margins are visible they are seen to be undulating and to bear no clear 
relation to the disposition of the sediments, which themselves are often 
highly disturbed. This is the case, for example, with some of the basic 
intrusions on the eastern side of Bj0rnedal, some in the Rold Bjerge, 
on the western slopes of Lycett Bjerg and in a number of places in the 
low-lying central part of the island. 

In these occurrences the soft shales have exercised almost no 
directing effect on the course of the intrusive magma, which has assumed 
forms nearly at random. The same phenomenon is manifested, to a 
lesser degree, on the surfaces of the intrusions which are recognisable 
as sills, which are often undulating, with pockets of sediment preserved 
in the hollows. 

No dykes of any importance have been met with in the shale areas. 
They occasionally intrude the sandstones, in Morris Bjerg and in the 
western part of the Rold Bjerge, but are seldom more than a few 
metres wide. 

The concentration of basic hypabyssal intrusions in that part of 
the island which is formed of shales has already been mentioned. One 
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or two sills intrude the Jurassic and earlier sandstones of Morris Bjerg 
and the coast to the east, and sills are likewise found in the Jurassic 
and Triassic beds to the west of the Cretaceous area, but in neither 
case is there anything approaching the profusion of intrusions which 
has invaded the central area of Cretaceous shales. Along the coastal 
side of the Rold Bjerge, for example, above the lower moraine-covered 
slopes a whole family of sills and sill-like bodies can be seen (pl. 9, 
fig. 2), and in examining this and other shale areas, for instance the 
north-western side of Lycett Bjerg and the eastern slopes bordering 
Bj0rnedal, small intrusions, mostly of irregular form, were constantly 
met with. It is clear that the shales were readily intrnded while the 
Jurassic and older sandstones did not offer easy paths for the magma, 
so that intrusions in them are restricted to a few dykes and sills of 
conventional kind. 

The A~e Relations of the Intrusions. 

There is little evidence at present for the date of the igneous rocks 
of Traill 0. SCHAUB (1942, pp. 23- 24) pointed out that the limits for 
their age were between Upper Cretaceous and younger Tertiary, a remark 
which applies to most or all of the rocks belonging to the 'Tertiary 
igneous province'. A lower limit can be suggested; the Upper Campanian 
shales of locality 58, in Maanedal, are baked by the neighbouring dolerite 
so that some, at least, of the basic intrusions cannot be earlier than the 
l\faestrichtian. Whether any intrusions took place into earlier Cretaceous 
rocks before the termination of deposition cannot definitely be stated, 
but so far no evidence has been found in favour of this hypothesis. 
There is no upper limit to the igneous activity, for no sediments younger 
than Upper Campanian have been found. 

A further matter of importance, although the events in question 
cannot be placed in the geological time-scale, is the relative ages of 
the several phases of igneous activity, and of the faulting. SCHAUB 
has published diagrams (1938, p. 35; 1942, figs. 6, 20) showing syenite 
cutting across basic sills already intruded into the sediments. He rejects 
(1942, p. 18) BAcKLUND's theory that the syenite arose by the fusion 
of the Carboniferous and Triassic sandstones during the emplacement 
of the basic intrusions, and one of ScHAUB's diagrams (1942, fig. 6), 
showing xenoliths of 'basalt' incorporated in the syenite, indicates that 
some at least of the intrusions were emplaced before the formation of 
the syenite. According to SCHAUB the intrusion of the syenite was the 
final phase of igneous activity in the area. As a considerable length of 
geological time is available for the igneous activity there is no need 
to assume that the basic and the syenitic phases were closely connected. 
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The activity which was manifested here as intrusions and probably in 
other parts of East Greenland as outpourings of basalt was much more 
widespread geographically than are the plutonic masses of syenite. 

The relative ages of the igneous activity and of the faulting has not 
yet been established. Major sills cannot usually be traced across fault 
lines but this may be due to the different behaviour of the magma in 
the shales and sandstones, since it is where shales have been brought 
against sandstones that the faults are usually traceable. This pheno­
menon, therefore, is not significant in the enquiry. Only one case was 
found where a basic sill and a fault definitely intersected, and here, on 
the coast south of the Svinhufvuds Bjerge, movement along the fault 
had occurred since the intrusion. The amount of displacement of the 
sill could not be traced, however, and only a small proportion of the 
total displacement may, in fact, have taken place since the intrusion, 

There is no further direct evidence on the question. STAUBER (pl. 3. 
in KocH, 1950) shows a basic dyke occupying a major fault line im­
mediately west of .!Ebeltoft , ig, on the northern side of Mountnorris 
Fjord. SCHAUB (1942) does not show a dyke in this position. Whether 
or not STAUBER is correct in this case, the striking fact is that generally 
the intrusion of dolerite has not taken place along the major faults, 
suggesting that the faulting was subsequent to the intrusion of the 
basic rocks. This hypothesis is only ad, anced tentatively, since it is 
based on negative evidence. There appears to be no indication that the 
syenite has been faulted to any appreciable extent. 



XI. GEOLOGICAL HISTORY OF THE AREA 

Although the base of the Yellow Series has not been seen in Traill 
0, the sections along Kong Oscars Fjord, on the coastal sides of l\Iorris 
Bjerg and Forchhammers Bjerg, show no significant angular discordance 
between the Yellow Series and the underlying Kap Biot Formation. There 
is, ho,vever, a stratigraphical gap, for the whole of the Rhaetic and Lias, 
the Bajocian and part of the Bathonian are not represented by faunas 
and probably not by sediments. Reasons have been given elsewhere for 
provisionally including the Plant Beds in the Yellow Series, and if this 
assignment is correct there is little room for any other strata between 
the Kap Biot Formation and the Yellow Series. Even if the Plant Beds 
should belong to an intermediate horizon, it is improbable that such 
rapidly deposited strata would represent more than a fraction of the 
period between the close of the Trias and the Upper Bathonian. Deposi­
tion was renewed in Bathonian times, therefore, after an interval during 
which the area, if not a scene of deposition, was not subjected to denuda­
tion of any intensity. The surface of the earlier beds possibly lay near 
sea-level, insufficiently elevated for active erosion to occur. 

The black shales, interbedded with sandstones and occasional con­
glomerates of the Plant Beds, appear to have been deposited in an embay­
ment of the sea, perhaps even on the subaerial surface of a debris fan on 
which plants flourished from time to time. During the formation of the 
rest of the Yell ow Series marine conditions certainly obtained at times, 
as evidenced by the occasional ammonite horizons, but did not necessarily 
persist throughout. The close association, at several localities (e.g. 23, 
31, 136), of plant impressions or fossil wood with marine invertebrates 
indicates that the vegetable matter must have been drifted, and its pre­
sence does not necessarily indicate marshy conditions. At the horizons 
where ammonites occur they are usually common and cannot be inter­
preted as casually drifted individuals. Sometimes, if not habitually, am­
monites must have lived in the area of deposition of the Yellow Series. 

Deposition of sandstones continued after the highest Callovian am­
monite horizon (Tychonis zone ) was laid down, but the beds between 
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this horizon and the earliest undoubted rocks of the Black Series are not 
sufficiently well exposed to indicate either the nature or the precise posi­
tion of the junction between the Yellow and the Black Series. No dis­
cordance of dip between the two series has been observed, although the 
evidence is unsatisfactory, but the supply of sandy sediment which charac­
terised the Yellow Series was diminishing, and in view of the gap between 
the faunas of the two formations there are presumably non-sequences 
in the succession. 

The Black Series consists of soft, black, thin-bedded shales, with 
crushed impressions of ammonites and of Buchia almost their only fossils. 
Fossils are, indeed, absent altogether except at a few widely separated 
horizons, and the facies corresponds closely to the "black shale facies" 
which characterises deposition in basins with restricted circulation of 
the bottom waters and consequent accumulation of unoxidised sulphides 
and carbon. A corresponding sequence of facies occurred in the Wollaston 
Forland- Kuhn 0 area, where the Yellow Series and Black Series are 
also recognised. No definite explanation for the presence of the black 
shale facies can be offered, although a possible clue is supplied by the 
conditions in Jameson Land, where the i\Iesozoic trough of deposition was 
bounded to the east by the crystalline massif of Liverpool Land. North 
of Kong Oscars Fjord the depositional area may also have had an eastern 
shore formed of upfaulted Palaeozoic rocks. The eastern tip of Canning 
Land (BUTLER, 1948), where the Pre-Cambrian Eleonora Bay Formation 
is succeeded westwards by Devonian and later rocks in faulted relation­
ship, exhibit a structure which, if continued northwards, could have 
formed such an eastern margin. 

The deposition of the Black Series was presumably terminated by 
uplift of the sea floor, and there is no evidence for any later formations 
in the Jurassic. The upper limit of the Black Series has nowhere been 
seen, but is presumably succeeded unconformably by Cretaceous rocks. 
On the southern side of the Mols Bjerge the Black Series has not been 
detected and the Cretaceous may rest on the Yellow Series, but the con­
tact has not been seen. 

Our knowledge of the events at about the time of the Jurassic­
Cretaceous boundary is limited both by the small number of exposures 
known and by the lack of precise dates for some of them. Deposition 
recommenced at about this time, and in the Infravalanginian the Pachy­
teuthis Beds indicate the flooding of the area by a shallow sea in which 
organisms were moderately abundant, although the fauna corn prised very 
few species. The banded sandstones of localities 55, 56 and 88 may 
also have been laid down at about the same time. In the Valanginian 
there was again deposition, of which evidence has so far been found only 
at locality 92, during which an ammonite fauna including a considerable 

111 5 
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number of species flourished, as well as belemnites and lamellibranchs. 
Although the formations just mentioned, together with the Bnchia-bear­
ing nodules (p. 30), may represent as many as four separate horizons, 
their restricted outcrop, although no doubt partly due to overstep by 
later beds, suggests occasional short-lived transgressions over the area 
rather than the widespread and permanent establishment of marine con­
ditions. Certainly the Infravalanginian and Yalanginian deposits do not 
compare, as regards either their thickness or the number of faunal hori­
zons present, with the development in Vi'ollaston Forland where at the 
mountain :'-:iesen (i\IA Y:xc, 1949, p. 95) over 200 m of sediments appear 
to be referable to the Infravalanginian and a similar thickness to the 
i\Iiddle \ alanginian, and where a number of successive ammonite faunas 
have been recovered (SPATH, 1946, pp. 4-6; 1952). 

No Hauterivian or Barremian deposits have been found in Traill 0, 
or, indeed, elsewhere in East Greenland , and the remainder of the :'-:eoco­
mian was a period of emergence. The basal beds of the next transgression 
have not been seen, and so their age and nature is unknown. They are un­
likely to have been much earlier than UpperAptian. Little can be said about 
the geological events at this time and it is not known whether the Upper 
Aptian deposition continued through into the Alhian, but by the Ley­
meriellan age of the Lower Albian a period of shale deposition had been 
inaugurated which continued, almost if not quite without interruption, 
until the middle of the Cenomanian stage. :\Iuch of the Albian-Ceno­
manian shale series is unfossiliferous and some portions, at least, are of 
the "black shale" facies, but the study of the lithology is hindered by 
the number of igneous intrnsions which lrnYe baked the shales and de­
stroyed their original character. The Albian includes hands of fine­
grained sandstone as well as shale, although taking the stage as a whole 
shale is overwhelmingly dominant; the Cenomanian is wholly argillaceous 
except in the western part of the Sortefjelde where beds of sandstone are 
interpreted as the result of tectonic activity along a neighbouring fault 
zone. At other horizons in the Sortefjelde pyritic nodules confirm the pre­
sence of iron sulphide indicated by the black colour of the beds. During 
the Albian and Lower Cenomanian, therefore, just as in the Lower Kim­
meridgian Black Series, the "black shale facies" obtained, probably less 
completely in the later period since normally developed faunas compris­
ing a number of different species are found at a few horizons. 

At the end of the Lower Cenomanian sedimentation ceased, and 
during the Upper Cenomanian and Lower Turonian the area was prob­
ably elevated sea-level. The Upper Turonian was marked by a new trans­
gression, commencing with coarse sandy and conglomeratic sediments 
which may indicate renewed up-faulting of the area of Palaeozoic rocks 
to the west. This episode was short-lived and all the remaining Uppe1· 
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Cretaceous rocks are argillaceous. The succeeding formations are little­
known, but it is unlikely that deposition was continuous throughout the 
Turonian and Senonian, for the greater part of the Senonian is unrepre­
sented by the faunas collected; these probably indicate temporary incur­
sions of the sea. No direct evidence of further transgressions has been 
found in Traill 0, although at Knudshoved in Hold with Hope the presence 
of coarse sandstones at the base of the series which is equivalent to the 
Sphenoceramus Beds in Traill 0 suggests that there was an Upper San­
tonian or Lower Campanian transgression in East Greenland. 

Locality 58 in Traill 0 is the only place where the Upper Campanian 
fauna, long known from \Vest Greenland, has been discovered in East 
Greenland. There is no evidence as to whether or not deposition was 
continuous from the Lower into the Upper Campanian. The fauna at loca­
lity 58 is the youngest yet found in the i\Iesozoic of East Greenland. 



XII. PALAEONTOLOGY 

A. Jurassic. 

Phylum MOLLUSCA. 

Class Lamellibranchia. 

Family Nuculidae. 

Genus Nucula Lamarck, 1799. 

N ucula sp. indet. 

The shell of one example is preserved embedded in matrix so that 
the interior only is visible. It is 0.9 cm long, and represents a species 
with a more regularly oval outline than, for instance, iV. ( Palaeonucula) 
waltoni Morris and Lycett from the British Great Oolite. The inner margin 
of the shell is crenulated in characteristic ,Yucula fashion. 

Occurrence: Locality 143, age unknown. 

Family Parallelodontidae. 

Genus Parallelodon i\Ieek and \\1orthen, 1866. 

Parallelodon? keyserlingi (d'Orbigny). 

Two internal moulds of right valves are probably ref er able to the 
species. The ventral margin appears to be straight and almost parallel 
to the hinge-line, whereas in most figures of d'Orbigny's species the two 
diverge posteriorly. The atypical appearance of the Traill 0 examples 
may, however, be due to their preservation. 

Shells in which the ornament is preserved have already been figured 
from Fligely Fjord as ill. keyserlingi and M. cf. keyserlingi by Frebold 
(1933, pp. 21, 25, pl. 2, figs. 14- 16, 21). 

0 cc u rr enc e: Locality 143, age unknown. 
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Family Pteriidae. 

Genus Oxytoma Meek, 1864. 

Oxytoma cf. expansum (Phillips). 

1829 Avicula expa11sa Phillips, p. 129, pl. 3, fig. 35 (reversed ). 
1933 Oxytoma expansa (Phillips). Arkell, p. 190, pl. 24, figs. 1- 5. 
'1948 Oxytoma expa11sum (Phillips). Cox and Arkell, p. 7. 

Two left valves are both inadequate for detailed study, but clearly 
represent a large Oxytoma with ornament similar to that of 0. expansum. 

Occurrence: Localities 23,136, Upper Bathonian; locality 143, age 
unknown. 

Genus l\leleagrinella \i\ hitfield, 1885. 

111 eleagrinella sp. indet. 

The genus is represented by a poorly preserved left valve. ~f. aff. 
doneziana (Borissjak) has been recorded from the Bathonian of Jameson 
Land by SPATH (1932, p. 105). 

Occurrence: Locality 143, age unknown. 

Family Buchiidae 1). 

Genus Buchia Rouillier, 1845. 

Buchia concentrica ( J. de C. Sowerby). 

1827 Plagiostoma concentrica J. de C. Sow., i\Iin. Conch. VI, p. 113, pl. 559, fig, 1. 
1848 Buchia bronni Rouillier. 
190? Aucella bro1111i Lahusen. Pavlov, p. 14, pl. 2, fig. 1, text-fig.?. 
1911 Aucella bronni Ravn, p. 455, pl. 32, fig. 5. 
1932 'Plagiostoma' concentricum (J. de C. Sowerby). Bailey & Weir, p. 464. 
1933 Aucella bronni Frebold, pp. 20, 23 (cf.). 
1935 Buchia alT. bronni Spath, p. 53, pl. 8, fig. 3. 
1951 Buchia conce11trica (J. de C. Sowerby). Waterston, p. 40, pl. 1, fig. 2. 

A number of other references will be found in the synonymies of the 
authors cited above, notably PAVLOV (1907) and WATERSTON (1951). The 
identity of the form widely known in the literature as A ucella bronni 
with the species from east Scotland named Plagiostoma concentrica by 
SowERBY was first pointed out by WEIR, in BAILEY and WEIR, 1932. The 
type specimens were refigured by WATERSTON (1951, pl. 2, fig. 2b). There 
is little doubt that several other 'species' named by Russian authors 
should be united under this name, but the material in the present collec­
tion does not warrant a critical study of the species. 

') The family name Buchiidae replaces Aucellidae Lahusen, 189?, whose type 
genus is a junior synonym of Buchia. 
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The species has been recorded from other parts of East Greenland 
(as Azicella bronni) by Rx\":--, FREBOLD and SPATH (loc. cit.). 

Occurrence: Localities 15, 16,127; probably locality 22. Upper Ox­
fordian- Lower Kimmeridgian. 

Family Isognomonidae. 

Genus Inoceramus "·m. Smith, 1816. 

Inoceramus ?retrorsus Keyserling. 

1932 l11oceram11s retrorsus, Ke~•serling. Spath, p. 110, text-fig. 8. 

An internal mould has stout concentric ribs which are already 
widely spaced at a short distance from the umbo, and resembles the 
Jameson Land examples figmed by SPATH in proportions and ornament. 
Little of the shell is preserved, however, and it might even belong to an 
extreme form of the other species recognised by SPATH (op. cit. p. 109), 
I. ambigzws Eichwald. The present identification is queried since it is im­
possible to be more definite and since SPA TH himself was in some doubt 
as to the interpretation of the species which he recognised. 

Occurrence: Localities '19(?), 147, Upper Bathonian. 

Family Pectinidae. 

Genus Camptonectes l\Ieek, 1864. 

Camptonectes giga11teus Arkell. 
PI. 15, fig. 1. 

·1926 Camptonectes giga11te11s Arkell, p. 544, pl. 33, fig. I. 
1930 Campto11ectes giga11te11s Arkell, p. 100, pl.?, figs. 2, 3. 

A right valve from locality 143 corresponds closely with one figured 
by ARKELL in 1930 (fig. 3) and with another syntype in the Oxford Uni­
versity Museum (J 2358). The shell is missing from the greater part of the 
Greenland specimen but the original surface is preserved undamaged on 
either side of the umbo and here displays the irregular radial striae cha­
racteristic of ARKELL's species. The posterior ear is abraded but complete; 
the anterior ear is damaged but enough remains to indicate its correspond­
ence with that of C. giganteus. The apical angle is 105 °. 

The internal mould of the umbonal part of a right valve from locality 
120 appears also to belong to the species, and a left valve from locality 
143 probably does, but the ears are missing and the margin damaged. 

A question which awaits elucidation is the relationship between C. 
giganteus and C. broe11lnndi (Ravn), described (1911, p. 465, pl. 34, figs. 
5,6) from the Oxfordian-Kimmeridgian of Store Koldewey. The left 
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valve figured by RA YN (fig. 5) shows the outline and convexity of this 
valve well, although most of the shell itself is missing. Compared with 
left valves of syntypes of ARKELL's species (Oxford University i\Iuseum 
J 2356, J 2359) R..\. Vi'i' s left valve agrees closely in outline, but the ears 
are less sharply demarcated from the rest of the shell and the anterior 
ear (the posterior is not preserved) is proportionately smaller than in C. 
giganteus, resembling in this respect C. sands/ootensis Arkell (1930, p. 101, 
pl. 8, fig. 3). The right valve of C. broenlundi agrees with that of C. gigan­
teus except that the posterior ear hears curved growth-lines with the con­
cavity facing posteriorly, while in C. gigantens (and C. sands/ootensis) the 
growth-lines on this ear are straight. The anterior ear of the right valve 
is not known. The radial ornament on the valves, according to RAvN's 
description, is of similar style to that of C. giganteus, but in C. broenlundi 
it covers the valves while in the English species the central region of the 
shell in both valves is smooth. 

The slight but definite difTerences mentioned above, and the fact 
that C. broenlundi is incompletely described, make it desirable to keep 
the two species distinct in the present state of our knowledge. Further, 
the exact horizon of C. broenlundi is in doubt and that of the Traill 0 
examples of C. giganteus is unknown. The English representatives of C. 
giganteus occur in the Corallian rocks at the base of the Upper Oxfordian. 

Occurrence: Right and probable left valve from locality 143, age 
unknown. Right valve from locality 120, Upper Bathonian. 

Camptonectes sp. 

A small external mould of a right valve, 2.5 cm high and 2.3 cm long, 
with an apical angle of about 107 °, is not identifiable specifically. The 
shell is smooth except for very faint traces of radial ornament. The near­
est well-known species is C. laminatus (J. Sow.) which, however, seems 
usually to have stronger ornament. 

Occurrence: Locality 120, Upper Bathonian. 

Family Limidae. 
Genus Pseudolimea Arkell, 1932. 

Pseudolimea duplicata ( J. de C. Sowerby). 

1827 Plagiostoma duplicata J. de C. Sowerby, p. 114, pl. 559, fig. 3. 
1853 Lima duplicata (Sowerby). Morris and Lycett, p. 26, pl. 3, figs. 6, 6 a. 
1948 Pseudolimea duplicata {J . de C. Sowerby) . Cox and Arkell, p. 17. 

A left valve agrees with the species as figured by SOWERBY, and by 
MORRIS and LYCETT. 

Occurrence: Locality 143, age unknown. 
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Family Ostreidae. 

Genus Ostl'ea Linne, 1758. 

Subgenus Liostrea Douville, 1904. 

Ostrea (Liostrea) ?erina (Thevenin ex d'Orbigny). 

1849 Ostrea Erina d'Orbigny, p. 257. 
? 1874 Ostrea Erina d'Orbigny . Dumortier, p. 201, pl. 45, figs. '1, 2. 

I 908 Ostrea Erina d'Orbigny. Thevenin, p. 200, pl. 20, figs. 8-10. 
?1934 Liostrea cf.erina (d'Orbigny). Rosenkrantz, p.118. 

IV 

Locality 143 on Traill 0 has yielded a large oyster in which the out­
line of the shell is regular and roughly oval, the length being between 
70 °lo and 80 °lo of the height. The height was at least 11 cm in the largest 
individuals. None of the specimens is complete, and the muscle impres­
sion and ligament pit are unknown. 

The form compares closely with the example figured by Du)IORTIER 
( 1874) with the remark that he could not be certain that it represented 
d'ORBIGNY's inadequately described species, and the identification is 
queried here chiefly because the publication by THEVENIN of the interior 
view, reduced, of a seemingly damaged left valve from the d'Orbigny 
collection, and the external view of a second left valve, still does not 
permit Du)IORTIER's identification to he definitely confirmed or rejected. 

RosENKRANTZ (1934) recorded Liostrea cf. erina from the Toarcian 
of Jameson Land, but did not state what figme he used for the identifi­
cation. RosENKRA:--Tz implies (1934, pp. 81 et seq.) that the Toarcian 
Oyster Bed on Nathorst Bjaerg is composed of L. cf. cri11a , hut ~I.\DSEN 
(1906, p. 117, pl. 7, figs. 1- 3) describes and fi gures, as O.cduli/onnis 
Schlotheim, a quite distinct oyster from the 'Oyster Bed at i\lount :\'at­
horst', and without seeing any of the specimens recorded by RosEN KRANTZ 
it would not he safe to assume that they are at all similar to those here 
recorded. 

D'Orbigny lists 0. erina as a Toarcian species and Dumortier records 
it from the lower part of the Toarcian, his zone of Ammonites bifrons. 

Occurrence: Locality 143, forming oyster-Led. Age undetermined. 

Ostrea ( Liostrea) bononiae Sauvage. 

1935 Ostrea sp. ind. Spath, p. 54, pl. 9, fig. 6; pl. 10, fig. 4. 
1936 Ostrea bononiae Sauvage. Spath, p. 102, pl. 39, figs . 10-12, pl. 49, figs. 6 a, b. 

Two specimens, both of which possess strong radial ribbing, are 
referred to the species, which is already known from :Milne Land. 

Occurrence: Locality 128, ?Lower Kimmeridgian. 
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Family Lucinidae. 

Genus Lucina Bruguiere, 1797. 

Lucina sp. indet. 

An external mould represents a shell about 2.0 cm long and 1.8 cm 
high. It is of the same type as the specimens of L. anglica (Rollier) and 
L. oolithica (Rollier) figured by MORRIS and LYCETT (1853, pl. 6, figs. 13, 
14) but is not complete enough to be certainly distinguished from some 
of the other, similar, Bathonian species listed by Cox and ARKELL (1948, 
p. 33). 

Occurrence: Locality 143, age unknown. 

Family Mactromyidae. 

Genus lUactromya Agassiz, 1843. 

Mactromya aff. aceste (Cottreau ex d'Orbigny). 
1850 Unicardium Aceste d'Orbigny, p. 366 (nom. nud. )] 
1927 Unicardium Aceste d'Orbigny. Cottreau, p. 54, pl. 46, figs. 26, 27 . 
1934 11:lactromya aceste (d'Orbigny). Arkell, p. 306, pl. 42, figs. 1- 5. 

Cox and ARKELL declared in 1948 (p. iv) that, in accordance with 
Opinion 126 of the International Commission on Zoological Nomencla­
ture, they regarded all d'Orbigny's 'Prodrome' species which were un­
accompanied by references to previous figures as nomida nuda, and the 
name therefore dates from its publication by CoTTREAU in 1927. There 
does not seem to he any earlier valid name in the synonymy published 
by ARKELL (1934). 

A single M actromya from Traill 0 agrees well with the Corallian mate­
rial figured by ARKELL, except that the Greenland shell is more compres­
sed, the thickness being only 55 °lo of the length (3.3 cm) whereas the 
inflation of English and French examples of Jl/. aceste is about 70 °lo• 
The difference may be due, at least in part, to crushing of the Greenland 
specimen. 

The nearest M actromya cited from the English Bathonian is ~1. im­
pressa (Morris and Lycett), which differs in the form of its posterior 
margin from M. aceste. 

Occurrence: Locality 120, Upper Bathonian. 

Family Tancrediidae. 

Genus Tancredia Lycett, 1850. 

Tancredia sp. indet. 

This genus is represented by the incomplete external mould of a 
right valve, which can be matched among British Great Oolite forms by 
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T. marmorea Cox and Arkell (1948, p. 37) but is too fragmentary to be 
definity named. 

Several species of Tancredia have been recorded from the Upper 
Jurassic of Kuhn 0 and Hochstetter Forland by RAvN (1911) and by 
FREBOLD (1933), but their identifications appear to have been based on 
l\IoRRIS and LYCETT's figures and need to be emended since Cox and 
ARKELL's revision of that monograph. RA VN 's plate 33, fig. 6 is not T. cur­
tansata (Phillips), which is a Corallian species with a much higher shell, but 
is close to T. subcurtansata, set up by LYCETT (1863, p. 120) for the Great 
Oolite form. RAv~'s T. planata Morris and Lycett (pl. 33, fig. 10) may 
perhaps stand, but his plate 35, fig. 1 is T. cf. angulata Lycett and not 
T. axiniformis (Phillips), which is a Bajocian shell. 

The form recorded as T. sp. cf. angulata Lycett by MADSEN (1904, 
p. 184, pl. 6, fig. 18) is probably a Toarcian shell. 

Occurrence: Locality 143, age unknown. 

Family Cardiidae. 

Genus Protocardia Bcyrich, 1845. 

Protocardia cf. stricklandi (l\Iorris and Lycett). 

·1853 Cardium Stricklandi Jlonis and Lycett, p. 6t,, pl. 7, figs. 5, 5a. 
1948 Protocardia stricklandi (Jlorris and Lycctt). Cox and Arkell, p. 39. 

A small internal mould, whose length is 1.75 cm, height 1.65 cm, and 
thickness 1.15 cm agrees most nearly in form with this species. It differs 
from the Protocardia recorded by SPATH from Jameson Land (1932, p. 
116, pl. 2, fig. 5), and attributed by him to P. afT. subtrigona (l\Iorris and 
Lycett) (recte P. lycetti Rollier), in having a more regularly oval outline 
and more pointed umbones. 

Occurrence: Locality 147, Upper Bathonian. 

Family Ceratomyidae. 

Genus Gresslya Agassiz, 1843. 

Gresslya peregrina (Phillips). 

1829 Unio peregrinus Phillips, p. 144, pl. 7, fig. 12. 
1855 Gresslya peregrina (Phillips). ~!orris and Lycett, p. 139, pl. 15, figs. 8 a, b. 
1934 Gresslya peregrina (Phillips). Arkell, p. 319, pl. 43, figs. 7, 7a. 
·1948 Gresslya peregrina (Phillips). Cox & Arkell, p. 42. 

The examples from Traill 0 agree fairly closely with the Upper 
Cornbrash specimen figured by MoRRrs and LYCETT. The species is 
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variable in form and there seems no reason to qualify the inclusion 
therein of the East Greenland material. 

Occurrence: Localities ·120, 137, Upper Bathonian. 

Family Pholadomyidae. 

Genus Goniomya Agassiz, 1842. 

Goniomya literata (J. Sowerby). 

'1819 Mya? literata J . Sowerby, )Iin . Conch. III , p. 45 , pl. 224, fig. 1. 
·1819 Mya V-scripta J. Sowerby, op. cit. p. 46, pl. 224, figs. 2- 5. 
·1932 Go11io111ya v-scripta (J. Sowerby). Spath, p. 120, pl. 7, figs. 4a- c. 
1948 Go11io111ya literata (J. Sowerby). Cox & Arkell, p. 45. 

The well-known G. v-scripta is now regarded as a synonym of G. 
literata. The Traill 0 occurrence comprises one poor specimen only. The 
species has already been recorded from Jameson Land by SPATH {loc. cit.). 

Occurrence: Locality 137, Upper Bathonian. 

Genus Osteomya Moesch, 1874. 

Osteomya dilata (Phillips). 

1829 Mya dilata · Phillips, p. 155, pl. H, fig. 4. 
1855 Myacites dilatus, Phillips. J'lforris and Lycett, p. '114, pl. 10, figs. 5 a, b. 
1948 Osteomya dilata (Phillips). Cox & Arkell, p. 45. 

One internal mould agrees with MORRIS and LYCETT's figure of the 
species. 

Occurrence: Locality 143, age unknown. 

Class Cephalopoda. 

Family Belemnitidae. 

Genus Cylindrotenthis Bayle, 1878. 

Cylindroteuthis sp. indet. 

1932 Cyli11droteuthis? sp. ind. Spath, p. 100, pl. 13, fig. 2, pl. 16, fig. 7, text-fig. 6. 

Three fragmentary phragmocones agree with those recorded by 
SPATH from Jameson Land. The largest corresponds well with the ex­
ample shown in SPATH's plate 13, fig. 2. The phragmocones have an 
elliptical cross-section which appears to be not entirely due to crushing; 
in the least damaged of the three the lesser diameter is 80 °lo of the greater. 

Occurrence: Locality 120, Upper Bathonian; locality 143, age 
unknown. 
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Cylindroteuthis subextensa (Nikitin). 

1932 Cylindroteuthis sube:vtensa (Nikitin). Spath, p. 98, pl. 16, fig. 2. 

A phragmocone, 4. 7 cm long and complete with the apex except 
for the extreme tip, agrees with SPATH's figure of the species. 

Occurrence: Locality 120, Upper Bathonian. 

'Onychites'. 
Pl. '15, figs. 3-7, text-fig. 6. 

This name has been used for the hooks which were borne on the 
arms of certain dibranchiate cephalopods, and also for somewhat similar, 
usually much larger, objects of unknown origin. 

Small 'Onychites' are well known and are sometimes found associated 
with fossil belemnoids in their original positions, arranged in two rows 
along each arm. The hooks are usually less than 5 mm long and are often 
of almost microscopic size. They have been figured from the Upper Per­
mian of East Greenland (FISCHER, 1947, p. 18, pl. 1, fig. 8, text-fig. 6) 
and an example 7 mm long was found during the present investigation 
near the base of the Black Series, of ? Upper Oxfordian age, near locality 
B 91. The majority of these small hooks are the same basic shape, which 
is illustrated by the figures of NAEF (1922, fig. 68a, b, d, e).A straight, 
tapering shaft is curved round at one end , usually through more than a 
right angle, to form a sharp-pointed hook. The other end of the shaft 
usually has a projection on the same side as the hook, and is truncated 
diagonally to produce a blunt point. This was the proximal end and was 
embedded in the tissues of the animal, so that the shaft was directed 
forwards and the point backwards. 

The second group of structures which have been referred to as 
'Onychites' are approximately semicircular in form, often several centi­
metres in length, with a point at one end and an expanded base at the 
other. They are much rarer than the small 'Onychites' and therefore the 
five specimens which were found in Traill 0 will be described and dis­
cussed in some detail. 

Two kinds can be distinguished in the Greenland material, here 
designated types I and I I. 

The hooks are flat and do not appear to have been crushed. The 
margins are slightly thickened, and the base is thicker than the remainder 
of the hook. In type I the curvature is strongest near the base and de­
creases towards the point, the distal part being nearly straight. The point 
projects appeciably beyond an imaginary line drawn through the base 
as shown in text-figure Ga. Type II is more nearly semicircular, with a 
slight flattening of the curvature about midway between the base and 
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the point. The tips of both specimens of this type are broken but they 
probably only touched, and certainly did not project appreciably beyond, 
a line drawn through the base (text-figure 6b). Type I is represented 
by two complete examples, one of which is 3.2 cm and the other 3.4 cm 
in length (pl. 15, figs. 3, 5), while a third (pl. 15, fig. 4) which has the point 
broken off appears to have been at least 3.8 cm long. Type II is slightly 
larger and the more complete specimen (pl. 15, fig. 7) is estimated to have 
been about 4.4 cm long when complete, the other (pl. 15, fig. 6) slightly 

Fig. 6. Diagrams to illustrate the difference between type I (diagram a) and type II 
(diagram b) of 'Onychites' from locality 128. Xatural size. 

smaller. The proximal end or base is similar in both types; it has two 
projections, a larger on the side facing the point, and a smaller on the 
opposite side. 

Comparisons: Large 'Onychites' were figured by QuENSTEDT(1858, 
pl. 24, figs. 59- 62). His figures 59 and 61 represent examples of the same 
general pattern as those from Traill 0. The form shown in figure 61 in 
particular resembles our type II, except that it is less strongly curved, 
so that the point does not touch a line drawn through the base. QuEN­
STEDT's figure 60 represents a distinct type in which there is not a grad­
ual taper but an increase in width about half-way along, so that the 
broadest part is just behind the point, which is blunter than in the other 
types. All QuENSTEDT's specimens were from the German Lias, and TATE 
and BLAKE (1876, p. 448) found examples in the Lower Lias of York­
shire corresponding to QuENSTEDT's figure 59. NAEF (1922, 68) figured 
an example from Nusplingen (l\fonchen), whose horizon is not stated, 
which corresponds closely to the type represented by QuENSTEDT's fi­
gure 61. 
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Origin: ~AEF (1922, p. 187) does not discuss the large 'Onychites' 
in detail, but merely remarks that their cephalopod origin is not beyond 
doubt. He figures (op. cit. fig. 68g, h) known belemnite hooks which dif­
fer from the large 'Onychites' only in the degree of curvature and in 
size. In the absence of structures in other animal groups which the large 
'Onychites' might represent they are retained here in the Cephalopoda. 

The large 'Onychites' must have belonged to an animal of much 
greater size than was normal among belemnoids, even allowing for the 
possibility that they were relatively larger in comparison with the abso­
lute size of the animal than are the small belemnite hooks. Since no other 
hard parts have been described which could have belonged to such an 
animal it presumably had no skeletal elements apart from the hooks. 

I am indebted to Mr. L. BAIRSTOW for suggestions in connections 
with 'Onychites'. 

Occurrence: Small 'Onychites', locality B91, ?Upper Oxfordian. 
Large 'Onychites', locality 128, ? Lower Kimmeridgian. 

Family Macrocephalitidae. 

Genus Arctocephalites Spath, 1928. 

Subgenus Arctocephalites s. s. 

Arctocephalites spp. indet. 

The subgenus is represented by indifferent material from one loca­
lity only. The fossils are preserved in a hard siliceous matrix and cannot 
be satisfactorily extracted. Specific determinations have not therefore 
been attempted, but nothing suggests that the assemblage is different 
from that described by SP.HII (1932) from Jameson Land. 

Occurrence: Locality 26, Upper Bathonian, Nudus Zone. 

Subgenus Cranocephalites Spath, 1932. 

Cranocephalites is the only Macrocephalitid subgenus which is repre­
sented by comparatively abundant material from Traill 0, but most of 
the material comprises crushed bodychambers, and has been named 
principally with reference to SPATH's (1932) extensively illustrated des­
cription of the Jameson Land Cranocephalites fauna. A few uncrushed 
specimens from three localities (104, 120, 137) are distinct from anything 
hitherto described and are treated below in more detail, but the distinct­
ness of much of the remaining material, which at first sight seems different 
from the Jameson Land species, may be more apparent than real, due 
to different preservation, and consequently a cautious attitude has been 
adopted in looking for differences between the two faunas. 
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Arctocephalites (Cranocephalites) parvus sp. nov. 
Pl. 15, figs. 2 a, b, text-fig.?. 

This species is represented by one specimen only, whose dimensions 
are 1) 4.3, 42, 60, 23. The measurements were taken just behind the final 
apertural constriction. Before the commencement of excentrumbilication 
the umbilicus is only about 10 °lo of the diameter. The body-chamber 
is three-quarters of a whorl long, and is markedly scaphitoid. The aper­
ture is simple, with an overhanging ventral lip, and is preceded by a 
constricted smooth band which is 1.0 cm wide on the venter. 

The last whorl bears about 18 primary ribs which are short and lean 
forwards. The secondaries, which arise by bifurcation and intercalation, 

Fig. 7. Two successive external suture-lines, just before the body-chamber, of the 
holotype of Cranocephalites parvus sp. nov. X 3. 

have at first the same direction as the primaries, but curve backwards 
as they cross the ,vhorl-side and become almost radial in attitude on the 
venter, so that the ornament has a distinctive appearance. There are 
normally three, more rarely four, secondaries to each primary rib. The 
second qalf of the last whorl is damaged but the ribs do not appear to 
undergo any change until a point about 2 cm behind the aperture, when 
they become obsolescent. The suture-line, which is shown in text fig. 7, 
is similar to those of immature Cranocephalites but does not show the 
degeneration characteristic of the genus in adults of the normal size, 
though the last two or three suture lines are closer together than the 
preceding ones. 

The species is distinguished from those described by SPATH (1932) 
from Jameson Land by its ornament and smaller size, the adult scaphi­
toid and contracted body chamber being normally acquired in the genus 
at a diameter of between 7 and 9 cm. 

Occurrence: Locality 120, ?Upper Bathonian, Pompeckji Zone. 

' ) Ammonite measurements given in this form follow the usual convention: 
Diameter (in cm), followed by whorl-height, whorl-thickness and diameter of um­
bilicus exprEssed as percentages of the diameter. 



80 DEs)101rn T. DoiXOVA:'i. I\ 

Arctocephalites (Cranocephalites) kochi sp. nov. 

Pl. '15, figs. 8 a, b. 

This species is represented by a number of fragmentary specimens 
only, but is so distinct that the bestowal of a new specific name is desir­
able. It is possible, indeed, that were more comprehensive material avail­
able the forms described below would be found to fall into more than one 
species, since they show considerable variation between themselves. 

The holotype (pl. 15 figs. 8 a, b) is represented only by the internal cast 
of the last half-whorl of body-chamber, but the accompanying external 
mould, together with the impressed area of the body-chamber fragment, 
reveals the features of the ornament on the earlier part of the last whorl 
and the second half of the penultimate whorl. The dimensions of the 
holotype are 4.4, 41, 52, 21. Before the commencement of excentrumbili­
cation the umbilicus is only 10 °lo or 12 °lo of the diameter. The body­
chamber is at least half a whorl long and is scaphitoid. The aperture is 
similar to that of A. (C.) parvus. 

The last whorl has 13 primary ribs, which bifurcate about one-third 
of the way across the whorl-side. Secondary ribs are also intercalated 
between those arising from the primaries, bringing the total number of 
secondaries on the last whorl to 36, or nearly 3 to each primary. The ribs 
are sigmoidal, curving forward on the whorl-side and then backwards 
again towards the venter. They are rounded in section, with angular 
intervals between them. This character is already present at a diameter 
of 2 cm on the holotype, and a small nucleus which seems to belong to 
the species shows that the sharply ribbed and compressed stage which 
characterises the earlier whorls of most Cranoccphalites is not present in 
A. (C.) kochi. At the beginning of the last whorl the secondaries pass 
uninterrupted over the venter; about half a whorl before the aperture the 
venter is almost smooth, but the ribs never quite disappear as they cross 
it and there is a slight strengthening of ventral ornament immediately 
behind the aperture. On the side of the whorl the ribbing becomes coarse 
and blunt on the last half whorl. The ornament on the body-chamber 
is variable; a distorted fragment from locality 104 appears to be the end 
of the body-chamber of this, or a related species, and is smooth except 
for faint traces of primary ribs. The suture line of the species is not 
known. 

The species is closely similar to A. (C.) parvus except in the orna­
ment. The delicate ribbing of A. (C.) parvus, which persists unaltered 
to the end of the last whorl, is in strong contrast to the coarse, rounded 
ribs, becoming coarser and more widely spaced towards the aperture, of 
A. (C.) kochi. The primaries, inconspicuous on A. (C.) parvus, are pro­
minent in the present species. Some fragmentary specimens are related 
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to the species by their ornament hut show considerable variation in size 
and proportions. As a provisional measure, two extreme forms are des­
cribed below as varieties of A. (C.) kochi. 

Arctocephalites (Cranocephalites) kochi is distinguished from pre­
viously described species of Cranocephalites, exemplified by the type spe­
cies, A. (C.) pompeckji, by the coarse, blunt ribbing on the inner whorls, 
which links the species with the genus Xenocephalites, of which a single 
specimen was described from Jameson Land by SPATH (1932, p. 44, pl. 
14, fig. 4). The thickening of the ribs on the venter which characterises 
Xenocephalites is conspicuous on the earlier whorls of A. (C.) kochi, hut 
the scaly appearance and forward curve on the venter are not developed. 
The depressed whorls and wide venter of Xenocephalites are also found 
in the young stages of the present species. X. borealis, the Jameson Land 
species, is unfortunately represented by the septate whorls only, so that 
the body-chamber cannot be compared with that of A. (C.) kochi. These 
comparisons suggest that Xenocephalites and Cranocephalites may he 
linked more closely than a perusal of the material described from Jame­
son Land would suggest, since some Xenocephalites characters occur in 
the inner whorls of a species which is yet retained in Cranocephalites. 
There is at present no suggestion that the transition from one genus to 
the other was a function of time. In Traill 0 A. (C.) kochi occurs in asso­
ciation with typical Cranocephalites. The Xenocephalites from Jameson 
Land was found loose, well below the Cranocephalites horizon on Hj0rne­
fjeldet but associated with an ammonite which appeared to be derived 
from that horizon, and although SPATH (1932, p. 134) thought that 
Xenocephalites might eventually prove to characterise a horizon lower 
than Cranocephalites, there is so far no evidence for this. 

Occurrence: Localities 104, 120, Upper Bathonian, Pompeckji 
Zone. The holotype is from locality 120. 

Arctocephalites (Cranocephalites) kochi var. pygmaeus nov. 
Pl. 16, figs. 5 a, b. 

The variety is represented by a body-chamber, which is complete 
with its adult aperture, preceded by the broad, smooth band characteris­
tic of the species, at a diameter of 3.0 cm. The body-chamber is scaph­
itoid and is about two-thirds of a whorl long; it is distorted and the 
following dimensions are only approximate: 3.0, 43, 52, 18. The last 
whorl is estimated to have borne about 15 primary and 35 secondary 
ribs. The ribs are blunt but the grooves between them are not quite so 
angular as in the typical form of the species. 

Occurrence: Locality 137, holotype. A fragment from locality 104 
may belong to the variety. ?Upper Bathonian, Pompeckji Zone. 

Ill 6 
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A. (C.) kochi var. latus nov. 
Pl. 16, figs. 6 a, b. 

This variety is also represented by a body-chamber, not quite com­
plete at the aperture. It is slightly distorted but the measurements, at 
the last point where the venter is complete, are approximately 4.2, 48, 
67, 15. There are estimated to have been twelve or thirteen primary 
ribs on the last whorl, and two or three secondaries to each primary; the 
primaries bifurcate and in some cases an extra rib is intercalated. The 
secondaries can be traced across the venter up to a diameter of 3. 7 cm, 
when the venter becomes smooth. The variety differs from the typical 
form in the greater whorl-thickness. 

Occurrence: Locality 137 (holotype); ?Locality 120. ?Upper 
Bathonian, Pompeckji Zone. 

Arctocephalites (Cranocephalites) gracilis Spath. 
1932 Cranoceplwlites gracilis Spath, p. 22, pl. 3, fig. 1. 

A number of specimens agree in size and ornament with this species. 
They are all crushed so that the proportions cannot be measured, but 
they seem to have possessed the flattened whorl-sides characteristic of 
A. (C.) gracilis. 

Occurrence: Locality 136, ?Upper Bathonian, Pompeckji Zone. 

Arctocephalites ( Cranocephalites) 111ac11latus Spath. 
1932 Cranocephalites maculatus Spath, p. 24, pl. I, fig. l , pl. 2, fi g. 3. 

A fragment was found which may represent th e typi al form of this 
species. 

Occurrence: Locality 23, ?Upper Bathonian, Pompeckji Zone. 

Arctocephalites ( Cranocephalites) maculatus var. tennis Spath. 
1932 Cranocephalites maculatus var. tenuis Spath, p. 24, pl. 4, fig. 2. 

The variety is represented by abundant but crushed specimens from 
one locality, where it is associated with var. rusticus nov., described 
below. 

Occurrence: Locality 136, ?Upper Bathonian, Pompeckji Zone. 

Arctocephalites ( Cranocephalites) macnlatus var. transitoria Spath. 
·1932 Cranocephalites maculatus var. transitoria Spath, p. 24, pl. 3, fig. 6. 

The variety is represented by one uncrushed example from locality 
23, identical in mode of preservation with the fragment of the typical 
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form found at the same locality, but different from the specimens of var. 
rusticus nov. which were partially crushed. 

Occurrence: Locality 23, ?Upper Bathonian, Pompeckji Zone. 

Arctocephalites (Cranocephalites) maculatus var. rusticus nov. 
Pl. 16, figs. 1-3. 

In the style of the ribbing the variety closely resembles var. tenuis, 
but it is even more coarsely costate and differs also in having a smooth 
venter on the body-chamber, and possibly in being more compressed 
than any of the Jameson Land forms. None of the specimens is undamaged 
but the whorl-thickness was probably a little less than the whorl-height. 
Some individuals of the variety reached a diameter of over 10 cm. when 
complete, larger than is usual for Cranocephalites in East Greenland. The 
body-chamber was about two-thirds of a whorl long, and shows the nor­
mal contraction as the overhanging aperture is approached. The ribs 
become restricted to the sides of the whorl by the beginning of the 
body-chamber, and there is no rejuvenation of ribbing on the venter 
as occurs in some species of the genus. The inner whorls of the variety 
are unknown. 

Occurrence: Localities 23, 120, 136 (holotype), 141, ?Upper 
Bathonian, Pompeckji Zone. 

Arctocephalites (Cranocephalites) pompeckji (Madsen) aff. var. costata Spath. 
Pl. 17, figs. 2a, b. 

1932 Cranocephalites pompeckji (Madsen) var. costata Spath, p. 19, pl. 5, fig. 6. 

The ammonite attributed to the variety is uncrushed, and has the 
dimensions 6.1, - , 53, c. 17. The specimen corn prises a little over half 
a whorl of body-chamber. About half-way round the fragment the second­
ary ribs cease to be continuous across the venter. The primary ribs are 
prominent as in SPATH's whorl-section (op. cit. pl. 5, fig. 6b). 

Occurrence: Locality 147, ?Upper Bathonian, Pompeckji Zone. 

Arctocephalites (Cranocephalites) pompeckji var. intermedia Spath. 
Pl. 1 7, figs. 3 a, b. 

1932 Cranocephalites pompeckji (Madsen) var. intermedia Spath, p. 19, pl. 5, fig. 7. 

The variety is represented by a wholly septate specimen with the 
dimensions 4.9, - , 53, 17. 

Occurrence: Locality 147, ?Upper Bathonian, Pompeckji Zone. 
6• 
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Arctocephalites (Cranocephalites) vulgaris Spath. 
Pl. '16, figs. 4 a, b. 

'1932 Cranocephalites vulgaris Spath, p. 20, pl. 1, figs. 2- 4, 6, pl. 3, fig. 5, pl. 4, 
fig. 3, pl. 10, fig. 3. 

The species is represented by a single uncrushed body-chamber, 
which is almost complete at a diameter of 7.1 cm. The ribbing is slightly 
more widely-spaced than in the holotype of the species, so that in this 
character the Traill 0 specimen is transitional to var. robusta Spath (op. 
cit. p. 22, pl. 2, fig. 1). Throughout the fragment, ·which is a little more 
than half a whorl in length, the secondary ribbing is interrupted along 
the mid-ventral line by a narrow smooth band. The venter is not quite 
so flat as in the holotype of the species. 

Occurrence: Locality 139, ?Upper Bathonian, Pompeckji Zone. 

Family Kosmoceratidae. 

Genus l{epplerites Neumayr, 1892. 

Subgenus Seymourites Kilian and Reboul, 1909. 

Kepplerites ( Seymourites) traillensis sp. nov. 
Pl. 17, figs. 1 a, b. 

1930 Kepplerites tychonis Ravn. Frebold, p. 32, pl. 7, fig. 1. 

The genus has only been found at one locality on Traill 0, and none 
of the specimens is perfect. l\evertheless the bulk of the material repre­
sents a form which does not correspond to any of the half-dozen species 
recorded from Jameson Land by SPATH (1932). 

The maximum diameter of the holotype, whose body-chamber is 
almost complete, was about 14 cm but cannot be measured accurately. 
One-quarter of a whorl earlier the measurements are 11.8, 40, 41, 25. 

The body-chamber is contracting and scaphitoid in form. The whorl 
section is parabolic with convergent sides; the whorl-height is equal to 
the thickness. Just before the end of the last whorl the umbilicus opens 
out, the whorl-height decreases and the whorl-section becomes parallel­
sided with a semicircular venter. The suture-line is not shown and the 
inner whorls are obscured. 

There are 34 primary ribs on the last whorl. They are strongly 
curved, and each gives rise to three or four secondaries. The secondaries 
lean slightly forwards and are almost perfectly straight. 

FREBoLD's Spitzbergen ammonite cited at the beginning of this des­
cription has already been excluded from K. ( S.) tychonis by SPATH (1932, 
p. 87) and probably belongs to the present species. The ornament agrees 
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well with that of K. ( S.) traillensis, hut the size of the original is not 
given; the figure is merely stated to be "etwas verkleinert". 

The species is distinguished from K. ( S.) tychonis Ravn, the com­
monest species in Jameson Land, and from the doubtfully distinct K. 
(S.) svalbardensis Sokolov and Bodylevsky (1931, p. 79, pl. 5, fig. 1), by 
coarser primary ribbing and larger size. The ribbing of K. ( S.) traillensis 
is not unlike that of K. (S.) antiquus Spath and K. (S.) peramplus 
Spath, hut both these species are much larger. K. ( S.) nobilis Spath also 
hears some resemblance to the present species, but has coarser secondaries 
and the ornament becomes obsolescent by the beginning of the body­
chamber. 

Occurrence: Locality 31, Lower Callovian, Tychonis Zone. 

Kepplerites ( Seymourites) traillensis var. convergens nov. 
Pl. 18, figs. 1 a, b. 

The variety is distinguished from the typical form by a more com­
pressed whorl with flat, converging sides. The measurements of the most 
complete example are: 

var. convergens nov., holotype . . . . 13.5 (max.) 33 
11.8 38 

33 
36 

30 
21 

The difference between the two forms is more pronounced than the 
measurements alone indicate, owing to the much narrower venter in the 
variety consequent upon the more strongly convergent whorl-sides. The 
characteristic whorl-section, which is developed already at a diameter of 
7.0 cm has, except for the rounded venter, a Sigaloceras-like aspect, and 
the species is closely paralleled both in shape and ornament by the earlier 
whorls of examples of Sigaloceras from the Kellaways Rock of Wiltshire, 
England, in which the flattened venter is only developed at the end of 
the body-chamber. 

Occurrence: Locality 31, Lower Callovian, Tychonis Zone. 

Family Cardioceratidae. 

Subfamily Cardioceratinae s. s. 

Although material belonging to the subfamily has been found at a 
number of places, it is uniformly disappointing, since the preservation 
seldom allows more than subgeneric determination. The material hears 
a general resemblance to that described by SPATH (1935) from Milne 
Land although not all the fragments can he matched with SPATH's illus­
trations, which is not surprising in view of the distance between the 
two areas and the fact that SPATH's material also was far from perfect. 
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Genus Cardioceras Neumayr & Uhlig, 1881. 

Cardioceras sp. indet. 
Pl. 25, fig. 5. 

A fragment with secondary ribs which are concave forwards and at 
least twice as numerous as the primaries which have tubercles where 
the secondaries arise, may belong to this genus rather than to Amoe­
boceras. 

Occurrence : Locality B92, Upper Oxfordian. 

Genus Amoehoceras Hyatt, 1900. 

Subgenus Amoebites Buckman, 1925. 

Amoeboceras ( Amoebites) spp. indet. 
Pl. 18, figs. 2- 5. 

Typical but poor material is abundant at localities 16 and 22. Many 
of the examples belong to a form like A. elegans Spath (1935, p. 33, pl. 
4, figs . 1, 2). A distinct type is represented by impressions in which the 
whorl is smooth up to a diameter of about 1 cm, a feature which distin­
guishes it from the species figured from i\Iilne Land by SPATH (1935). 
Examples are illustrated in plate 18, figures 2, 4, 5, but the material 
is not adequate to support the description of a new species. 

Subgenus Euprionoceras Spath, 1935. 

Amoeboceras ( Euprionoceras) sp. indet. 

One impression seems to be beyond doubt a Euprionoceras, since 
the ribbing persists, undiminished in strength, to a diameter of at least 
10 cm. The example is not susceptible of specific identification, but the 
rib-spacing compares with that of E. kochi Spath from :i'l'lilne Land, rather 
than with the less closely ribbed species from Spitzbergen figured by 
FnEDOLD (1930, pl. 8) and by SoKOLOV and BoDYLEVSKY (1931, pl. 6, 
fig. 1). 

Occurrence: Locality 127, Lower Kimmeridgian. 

Subgenus Prionodoceras S. Buckman, 1920. 

Amoeboceras ( Prionodoceras) sp. indet. 

A few fragments are attributed to an indeterminate species of this 
subgenus. They show an early degeneration of the ornament similar to 
that in A. ravni Spath (1935, p. 17, pl. 4, fig. 4) from Scotland, the ribbing 
having disappeared by a diameter of about 4.0 cm. 

Occurrence : Locality 28. If the identification is correct the age 
is Upper Oxfordian. 
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Subfamily Cadoceratinae. 

Genus Arcticoceras Spath, 1924. 

Arcticoceras sp. indet. 

The genus is represented by a single fragment which possesses the 
characteristic sharp, bifurcating ribbing with the forward chevron over 
the venter, but is not determinable specifically. The fragment is impor­
tant, however, as indicating the presence of the genus and hence of the 
Kochi Zone in Traill 0. 

Occurrence: Locality 141 (loose in debris), Lower Callovian, 
Kochi Zone. 

B. Cretaceous. 

Phylum MOLLUSCA. 

Class Lamellibranchia. 

Family Nuculidae. 

Genus Nucula Lamarck, 1799. 

fVucula cancellata Meek & Hayden. 

1857 A ucula cancellata l\Ieek and Hayden, p. 85. 
18i6 N ucula cancellata Meek and Hayden . ?!leek, p. 102, pl. 28, figs. 13a- e. 
1918 N ucula cancellata Meek and Hayden? Ravn, p. 344. 

The internal mould of a right valve only was found. The species is 
known from North America, as already remarked by MA YNC ( 1949, p. 
277), in the Fort Pierre (Fox Hills) Group. i\ ucula is not found in the 
English Senonian, according to Woods, although it occurs in continental 
Europe. The species was reported from \\ est Greenland by RA VN 

{loc. cit.). 

Occurrence: Locality 58, Upper Campanian. 

N ucula pectinata J. Sowerby var. cretae Gardner. 

1884 Nucula pectinata, var. cretae Gardner, p. 132. 
1899 Nucula pectinata, Sowerby, var. cretae, Gardner. \Yoods, p. 18, pl. 3, figs. 

14a, b, 15. 

Woods remarked that he could not be certain, on the basis of the 
material available to him, whether GARDNER'S variety was really distinct 
from the typical form of the species. The present example agrees well 
with Woon's figures of the types of var. cretae. 

Occurrence: Locality 2, Cenomanian, Varians Zone. 
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1Vucula whitfieldi Weller. 
Text-fig. 8. 

1907 Nucula whitfieldi Weller, p. 3?1, pl. 29, figs. 6- 12. 

The specimens attributed to the species exhibit some variation in 
shell outline, as do those figured by WELLER. On the basis of the small 
number of examples found they cannot be separated from "ELLER's 

Fig. 8. Outlines of two examples of Nucula whitfieldi ""eller from locality 51. X 3. 

species. The fine concentric ornament is well shown by the Traill 0 spec­
imens. The outline of two of them is given in text-figure 8.: 

The type of the species is from ~ew Jersey, from beds of Upper 
Senonian age. The East Greenland occurrence is earlier in elate. 

Occurrence: Locality 51, Upper Turonian. 

Family Pteriidae. 
Genus Oxytoma Meek, 1864. 

0xytoma tenuicostata ( Romer). 
181,1 Avicula tenuicostata Romer, pl. 8, fig. 15. 
1841 Avicula lineata Romer, p. 64. 
1918 Avicula (Oxytoma) nebrascana Evans and Shumard. RaYn , p. 335, pl. 7, 

figs . 3- 5. 
1934 Pteria tenuicostata Romer. Frebold, p. 15, text-figs. 6-8. 

The Traill 0 specimens are numerous but indifferently preserved; 
they agree well with the examples from Knudshoved on Hold with Hope 
figured by FREBOLD (Zoe. cit.), which are identified with 0. tenuicostata 
(Romer). 

DE LoRIOL (1883, p. 209) recorded 0. nebrascana from \\"est Green­
land, and figures were given of this form by RAvN (loc. cit.). EvANS and 
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SHUMARD did not figure 0. nebrascana, hut MEEK's description and figures 
(1876, p. 34, pl. 16, fig. 3) show that their species has a much more closely 
ribbed shell than the West Greenland fossils which, in the opinion of the 
present writer, are closely allied to 0. tenuicostata. 

Avicula danica Ravn (1902, p. 79, pl. 1, figs. 1,2) seems doubtfully 
distinct from 0. tenuicostata. RA VN only figured one left valve, 12 mm 
long, which is distinguished by a smooth umbo, the ribs starting about 
3 or 4 mm from the point of the umho. 

Occurrence: Locality 50, Upper Santonian or Lower Campanian. 

Family Buchiidae. 

Genus Buchia Rouillier, 1845. 

Buchia was apparently a sedentary bivalve, living attached to the 
substratum by means of a hyssus, and its species show considerable 
variation between individuals. This variability has long been recognised 
by palaeontologists, hut nevertheless a large number of species has been 
named, many of which are undoubted synonyms. The splitting process 
reached a peak with the work of PAVLOY (1907) who recognised about 65 
i:;pecies from the Upper Jurassic and Neocomian. The present writer 
does not accept many of the minor differences in shell outline, convexity, 
curvature of umbo, and other features, on which a number of PA vLov's 
distinctions were based, as being characters of specific importance. PAv­
LOv's principal predecessor in the systematic treatment of the genus was 
LAHUSEN (1888) who was more conservative in his outlook, although he 
also differentiated species which some later workers have regarded as 
identical. 

In North America STANTON (1895), describing Upper Jurassic and 
Neocomian Buchia from the Knoxville Beds, recognised only two species, 
while ANDERSON (1938) accepted twelve, admittedly representing a wider 
range than STANTON's material hut following, in the main, the scale of 
subdivision employed by PAVLOV. 

Much of the North American material appears to he specifically 
identical with European and Russian species, so it is not surprising 
to find that the examples from East Greenland represent well-known 
species. 

A revision and synthesis of the species of Buchia is much needed, 
and it may he that only extensive statistical work would provide a really 
sound basis for the classification of these variable shells. In the account 
which follows an attempt has been made to give some of the synonyms 
of the species recognised, hut the treatment has not been exhaustive 
and the conclusions should not he regarded as final. 
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Buchia crassicollis ( Keyserling). 

1846 Aucella crassicollis Keyserling, p. 300, pl. 16, figs. 9- 12. 
1888 Aucella piriformis Lahusen, pp. 22, 42, pl. 5, figs. 1- , . 
1888 Aucella keyserlingi Lahusen, pp. 21, 40 , pl. 4, figs. 18- 23. 
1905 Aucella Keyserlingiana Trautschold. Woods, p. 70, pl. 10, figs. 3- 5. 
1905 Aucellci volgensis Lahusen. \Yoods , p . 69, pl. 10, figs . l , 2. 
1 \!07 Aucella co11ce11trica Fischer. Pavlov, p. 66 , pl. 5, figs. 2"i, 28. 
1907 Aucella co11torta Pavlov, p. 67, pl. 5, figs . 29, 30. 
·1907 Aucella crassicollis Keyserling. Pavlov, p. 62, pl. 5, fig. 16. 
·190? Aucella Keyserlingi Lahusen . Pavlov, p. 62 , pl. 5, figs . 1 , - 19. 
1907 Aucella lamplughi Pavlov, 190i , p. 65. 
190? Aucella piri/ormis Lahusen. Pavlov, p. 63, pl. 5, figs . 20- 22 . 
'l 907 Aucella terebratuloides Lahusen. Pavlov, p. 60, pl. 5, figs . t, - 13. 
190? Aucella uncitoides Pavlov, p. 61, pl. 5, figs. 14, 15. 
'1911 Aucella crassicollis Keyserling. Ravn, p. 459, pl. 32, fig. 8. 
1911 Aucella concentrica Fischer. Ravn, p. 461, pl. 32, figs . 9, 10. 
1911 Aucella piri/ormis Lahusen . Ravn , p. 460, pl. 32, figs. 11 , 12. 

IV 

1938 Aucella piri/ormis Lahusen. Frebold & :'\oe-Xygaard , p. 25 , pl. l , figs. 3- 5. 

Only one locality, no. 92, yielded well-preserved material, but here 
an extensive series was collected which shows well the structure and 
variation of the species . The assemblage includes narrow, constricted 
forms corresponding to KEYSERLI NG's original figure, but a more ex­
panded shell is the rule, and is exemplified by the majority of the figures 
cited above. The ornament typically consists of the sharp concentric 
ridges, separated by shallow, rounded hollows, which are characteristic 
of Buchia, but in some examples the ridges are OYerhanging on their 
ventral sides and the appearance is more lamellate. The spacing of the 
ridges varies widely and is about three times as close in specimens at 
one extreme as in those at the other. The umbonal portion of the shell 
is sometimes smooth; exceptionally, the whole shell is smooth except for 
fine growth-lines. The largest specimens from locality 92 have a maximum 
dorso-ventral dimension (measured obliquely) of about 6 cm, and some 
from other localities may reach a slightly larger size. 

The fact that KEYSERLING's figured specimen chanced to be a nar­
row, rather irregular form at one extreme of the range of variation in the 
species has unfortunately frequently led to typical examples being sepa­
rated under a number of oLher trivial names. 

The species appears to range from the top of the Jurassic well up 
into the ;\I eocomian, and it is accordingly not surprising that no signifi­
cant differences can be detected between the examples from several 
faunas , belonging to at least two different horizons, from Traill 0. The 
occurrence of this species alone, in fact, is hardly a sufficient proof of the 
presence of the\ alanginian which both RAv:x and FREBOLD and .:\oE­
NYGAARD deduced, and the evidence of the belemnites suggests that some 
of Traill 0 occurrences are of an earlier date. The same species, judging 
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from SPATH's (1947) illustrations, occurs in the Hectoroceras beds of 
Jameson Land , of presumed lnfravalanginian age. 

Occurrence: Localities 14, 78- 80, lnfravalanginian; locality 92, 
, alanginian. Localities 104, 121, '148- 150, horizon not exactly deter­
mined but presumably basal Cretaceous. 

Buchia sp. indet. 
Pl. 18, fig. 6. 

Shales at locality 8 are crowded with examples of a small Buchia. 
The material includes both right and left valves, all crushed. They ex­
hibit concentric ornament consisting of sharp ridges separated by rounded 
hollows, a feature typical of the genus Buchia but seen in the present 
instance on a very small scale. There is no radial ornament. 

The species compares most closely with Portlandian species, of which 
a number have been figured by PAVLOV (1907). 

Occurrence: Locality 8, age unknown. 

Genus Aucellina Pompeckj, 1901. 

Species of the present genus, like many other Pteriacea, show con­
siderable variation anong the individuals of an assemblage, and it is 
doubtful whether all of the dozen or so species would survive a critical 
revision of the genus. Aucellina ranges from the Aptian (A. aptiensis 
d'Orb.) to the Cenomanian. Known from the Aptian of the Caucasus, 
Spitzbergen, and intermediate areas, the genus ·was most widely distri­
buted in the late Albian or early Cenomanian, when its geographical 
range included Australia (A. hughendenensis Etheridge), India (A. parva 
Stoliczka), Europe and Russia, and has recently been extended west­
wards to East Greenland (DONOVAN, 1949, p. 7). The genus does not 
appear to have reached North America. 

A ucellina caucasica (Abich ). 
Pl. 19, figs. 5, 7, 8. 

1851 Aucella caucasica Abich, p. 31, pl. 2, fig. I. 
1901 Aucella caucasica Pompeckj, p. 358. 
1907 Aucellina caucasica L. von Buch. Pavlov, p. 87, pl. 6, figs. 22, 23 . 

? 1907 Aucellina stucke11bergi Pavlov, p. 86, pl. 6, fig. 21. 
? 1908 Aucelli11a maxima \Yollemann, p. 158, pl. 9, figs. 2, 3. 

A number of species of Aucellina have been described from the 
Albian, all of which are distinguished from A. gryphaeoides by the pre­
sence of stronger and more constant radial ribs , and which differ among 
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themselves principally in the size and shape of the shell. Distinctions 
between some of these species are difficult to maintain, and it seems 
probable to the present writer that a detailed study would show a num­
ber of them to be synonyms, although the figured material is hardly an 
adequate basis for a definite opinion. 

A. stuckenbergi Pavlov is broader than the typical A. caucasica and 
reaches an exceptional size for the genus. A. maxima vYollemann is prob­
ably also synonymous with ABrcH's species, bearing in mind that ABicH's 
illustration is probably idealised. 

A. anthulai Pavlov ('1907, p. 88, pl. 6, fig. 24) and A. pompcckji Pav­
lov (op. cit. p. 88, pl. 6, figs. 25-27), the original figmes of which leave 
much to be desired, may also belong to the present species, or may be 
transitional to A. gryphaeoides. A. Jwghendenensis (Etheridge, 1872, p. 
346, pl. 25, fig. 3) is a similar shell from Australia, and A. coquandiana 
var. radio-striata Bonarelli and Nagera, from the Argentine, seems to be 
identical with the Traill 0 forms. 

The material from Traill 0 includes some large specimens (pl. 19, 
figs. 7, 8) which are fairly well preserved, though they do not reveal all 
the characters of the shell. They are referred to A. caucasica because it 
is the earliest valid name for the radially ribbed forms. The Greenland 
examples should perhaps rather be attributed to A . stuckenbergi, if that 
species should be demonstrated to be distinct. 

Fossils attributed to the caucasica group have been recorded and 
figured from the Aptian of Spitzbergen by FREBOLD (1930, p. 46, pl. 18, 
figs. 1-4) and WEIR (1933, p. 696, plate, figs. 4, 6, 10), and it is possible, 
therefore, that A . caucasica is a long-ranging species. The specimens 
figured by FREBOLD and by WEIR arc rather poor and it is difficult to 
ascertain whether they differ significantly from the later forms. 

Occurrence: Localities 4, 66 and 130, late Albian or early Ceno­
manian. 

Aucellina gryphaeoides (J. de C. Sowerby). 
Pl. t 9, figs. 1 a, b, 6. 

1836 Avicula gryphaeoides J. de C. Sowerby, pp. '156, 335, pl. 11, fig . 3. 
1905 Aucellina gryphaeoides (Sowerby). Woods, p. ?2, pl. 10, figs. 6-13. 
190i Aucellina gryphaeoides (Sowerby). Pavlov, p. 88, pl. 6, figs . 33-3?. 

A synonymy up to 1905 is given by Woons. Aucellina parva (Stolic­
zka), from Southern India, is similar to the present species, but the other 
Albian and Cenomanian species of A ncellina which have been described 
are distinguished by the greater prominence of their radial ornament. 
Radial ribbing in typical English examples of A. gryphaeoides is always 
faint, and appears to be absent altogether in some specimens. 

One locality in Traill 0 (112) has yielded well-preserved fossils which 
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agree with the species in all respects. The other localities have yielded 
crushed material only. 

Occurrence: Localities 94, 110, 112, 129, Middle or Upper Albian. 

Family Isognomonidae. 

Genus Inoceramus W. Smith, 1816. 

Subgenus Inoceramus s. s. 

lnoceramus ( lnoceramus) lamarcki Parkinson. 

1819 J11oceramus Lamarckii Parkinson, p. 55, pl. 1, fig. 3. 
·1912 I11oceramus Lamarcki Parkinson. Woods, p. 307, pl. 52, figs. /i- 6, pl. 53, 

figs. 1- 7, text-figs. 63- 85 (including comprehensive synonymy). 

Wooos (op. cit. p. 311) has remarked on the great variability of this 
species, and has reduced several other 'species' of lnoceramus to the 
status of varieties of I. lamarcki. All the material from Traill 0 is frag­
mentary and does not permit of reference to the different varieties of 
the species, except to remark that a form resembling the strongly ribbed 
var. cuvieri (J. Sowerby) is the most common. 

Since I. lamarcki is at several exposures the only fossil which is of 
any use in dating them, its range in time is important for the present pur­
pose. Woons ( op. cit.) gives the range in the British Isles as from the 
base of the Turonian stage up to and including the ~ficraster coranguinum 
Zone in the Lower Senonian; the allied I. inconstans ,i\ oods, which may 
not always be separable on the basis of fragmentary material, continues 
into the Upper Senonian. Two of the occurrences of the present species 
in Traill 0 (at localities 51, 59) are associated with species of Scaphites 
which, although imperfectly known, are likely to be Upper Turonian. 
The other occurrences are not independently dated and can only be re ­
garded as of Turonian or Lower Senonian age. 

Occurrence: Localities 51, 59, Upper Turonian. Localities 60, 63, 
89, ?81, ? 144, Turonian or Lower Senonian. 

I noceramus ( I noceramus) anglicus Woods. 

1911 I11oceramus anglicus Woods, p. 26/i, pl. t.5, figs. 8- 10, text-fig. 29 (with 
synonymy). 

1932 Inoceramus cf. anglicus Woods. Frebold, p. 33, text-figs. tr., 15. 
193/i I noceramus anglicus Woods. Rosenkrantz in Boegvad and Rosenkrantz, p. 18, 

pl. 1, figs. 1, 2, pl. 2, fig. 1. 
19/i9 Inoceramus anglicus Woods. Donovan, p. 9. 

Indifferently preserved fragments only were found which do not 
merit detailed remarks. The species is more common on Geographical 
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Society 0 where Albian beds have an extensive outcrop (see Do Nov AN, 
1949, pp. 6- 7). 

FREBOLD in 1932 recorded I. cf. anglicus from Clavering 0, but 
RosENKRANTZ in 1934 pointed out the apparent identity of the East 
Greenland material with the English species. All the Greenland material 
is admittedly defective and better specimens might show differences. 
:rvI.nNc (1949) recorded I . cf. anglicus from Sabine 0 (p. 34) and\\ ollas­
ton Forland (p. 46), and I. aff. anglicus from the southern part of Hold 
with Hope peninsula (p. 145). 

Occurrence: Albian, probably mainly the Middle Albian, of the 
following localities: 69, 75, 102, 110, 112, 122 125, 129, 1:30, 13:3. Poor 
material probably belonging to the species comes from localities 106, 
135, 140, 151. 

Jnoceramus ( Jnoceramus) crippsi :\fantell. 

1822 lnoceramus Cripsii ;\Iantell, p . 133, pl. 2i, fig. 11. 
191'1 lnoceramus Crippsi )Iantell. \\'oods, p. 2i3, pl. 48 , figs . 2, 3, text-figs. 33- 35 . 
1949 lnoceramus crippsii i\Iantell. Donovan , p. 9. 

The species is abundant in the Cenomanian of Traill 0 and is often 
the only evidence of its age. ~one of the specimens is perfect, but 
comparatively undamaged material was obtained from some localities 
and agrees well with British examples of the species in both the ornament 
and the form of the shell. 

The species was recorded from Geographical Society 0 in 1949 
(DONOVAN, lac. cit.) but is otherwise unknown from Greenland. 

Occurrence: Localities 2, 5, 47, 91, 145, Cenomanian, \'arians 
Zone. Localities 1, 3, 4, 6, 11, 41, 44, 82, 93 , 1393, 94 , 101, 105, 124, 135, 
142, 144, 153, Cenomanian, zone not determined. 

Subgenus Sphenoceramus Bohm, 1915. 

Material attributed to Sphenoceramus, which is characterised by the 
combination of radial with concentric ornament, was found at several 
localities, but is unfortunately all fragmentary, so that while the orna­
ment is in some cases well displayed the form of the shell is not. Under 
such circumstances the specimens could probably be referred to any of 
several described species, and they are here assigned to those from \Vest 
Greenland merely on the grounds of geographical proximity. The sub­
genus had a wide distribution and it is not possible to decide from a 
casual examination of the literature whether all the forms named from 
different areas do, in fact, represent distinct species, though it seems clear 
that I. ( S.) patootensis extended with little or no change from Sweden 
to \\ est Greenland and possibly to Alberta, Canada (see below). 
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The age of the Traill 0 beds with Sphenoceramus can only be deter­
mined approximately, as no ammonites have been found in them. The 
range of/. (S.) patootensis and I. (S .) steenstrupi is given in Germany 
(HEINZ, 1928, pl. 3) as Upper Santonian, but closely similar if not iden­
tical species range higher, for example I. tuberculatus \~ oods from the 
Gonioteuthis quadrata Zone of the English Chalk (Woons, 1912, p. 302). 
The Traill 0 specimens may, therefore, be of either Upper Santonian 
or Lower Campanian age. 

I noceranws ( S phenoceramus) steenstrupi de Loriol. 

1883 J noceramus Steenstrupi de Lorio!, p. 21 L 
1918 Inoceramus Steenstrupi de Lorio!. Ravn, p. 336, pl. 5, fig. 2. 
1930 Inoceramus Steenstrupi de Lorio!. Hagg, p. 30, pl. 2, fig. 13, pl. 3, fig. 4. 

Most of the examples of Sphenoceramus correspond with this species 
in their ornament, but they are all fragments of large individuals and the 
identification is subject to the reservation expressed above. The shells 
attained a dorso-ventral dimension of at least 30 cm. 

Occurrence: Localities 50, 67, Upper Santonian or Lower Campa­
nian. Poor specimens which correspond, as far as they go, with the mate­
rial from localities 50 and 67 were found at localities 68 and 81. 

lnoceramus (Sphenoceramus) patootensis de Loriol. 

1883 J noceramus patoote11s is de Lorio!, p. 211. 
?1883 bwceramus groe11la11dicus de Lorio!, p. 210. 

1918 I11oceramus patoote11sis de Lorio!. Ravn, p. 337, pl. 5, fig. 1, pl. 6, figs. I, 2. 
1935 Inoceramus patoote11sis de Lorio!. Hagg, p. 28, pl. 5, fig. 1. 

Two specimens agree fairly well with RA vN's figures of the species. 
They are smaller, however, than the majority of specimens recorded 
above as I. steenstrupi and may only represent the umbonal part of the 
same species as the larger fragments. There is undoubtedly considerable 
variation in these two species, as in others of the genus, and the type 
material figured from West Greenland (one example of I. steenstrupi and 
three of I. patootensis) is not sufficient to show the variation or to ex­
hibit the full characters of the species. 

I. lundbreckensis McLearn (1929, p. 77, pl. 15, fig. 4), from Alberta, 
shows little difference from I. patootensis so far as the available illustra­
tions go, but a comparison of material from Canada and West Greenland 
would be necessary to decide whether McLEARN's species should in fact 
be regarded as a synonym of I. patootensis. 

Occurrence: Locality 50, Upper Santonian or Lower Campanian. 
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Family Amusiidae. 

Genus Entolium Meek, 1865. 

Entolium cf. orbicularis ( J . Sowerby). 

PI. 24, fig. 2. 

·1817 Pecten orbicularis J . Sowerby, i'llin. Conch. II, p. 193, pl. '186 . 
1902 Pecten ( Syncyclonema) orbicularis owerby. Woods, p. 145, pl. 27 , text-fig. 1 

(with full synonymy). 
·1949 Entolium cf. orbicularis (J. Sowerby). Donovan, p. 7. 

The specimens from East Greenland fall within the range of varia­
tion of E. orbicularis except as regards the ears, which are smaller than 
in European specimens. The umbonal region of the specimen cited in 
1949 from Geographical Society 0 is illustrated here. An example found 
in 1950 in Traill 0 has a height of 2.9 cm and a length of 2.85 cm. 

The species is a long-ranging one and is common in Europe, but does 
not seem to ha, e been reported from North America. 

Occurrence: Locality 74, Lower Albian. 

Genus Yariamussium Sacco, 1897. 

Varianwssizun ignoratus ( Ravn). 

1918 Pecten (Amussium) ignoratus Ravn, p. 342, pl. 7, figs. 13, '14. 

This is a very distinctive shell, characterised by from eight to eleven 
strong, widely-spaced internal ribs on each valve, which originate some 
distance from the umbo and do not reach the Yentral margin. The out­
side of the right valve is ornamented with fine, concentric growth-lines, 
that of the left apparently by fine radial ribs as well. The specimens from 
Traill 0 correspond closely with RAvN's description and figures of the 
species, but there is a puzzling difference in age, since the West Green­
land fauna is generally regarded as being entirely Senonian in date, and 
the principal Traill 0 occurrence is securely dated as Lower Cenomanian. 
RosENKRANTz (1942, p. 39) has recently shown, however, that beds at 
least as early as the Coniacian occur in \Vest Greenland, and the differ­
ence in age may thus not be unduly great. The species may perhaps be 
a long-ranging one, and it is also possible that still older beds occur in 
,, est Greenland. 

The shell from Geographical Society 0 referred to by the writer 
(1949, p. 10) as Varianwssium sp. may belong to the species. 

Occurrence: Locality 2, Cenomanian, Varians Zone. Localities 8 
(age uncertain), 39, Albian or Cenomanian. 
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Family Spondylidae. 

Genus Spondylus Linne, 1758. 

Spondylus cf. gibbosus d'Orhigny. 

1847 Spondylus gibbosus d'Orbigny, p. 658, pl. 452, figs. 1- 6. 
1901 Spondylus gibbosus d'Orbigny. Woods, p.117, pl. 20, figs . 5- 11. 

A small example is similar to this Albian species, though it is inade­
quate for proper identification. It agrees almost equally well with Wooo's 
figures of S. lata (J. Sow.), an Upper Cretaceous species. 

Occurrence : Locality 74, Lower Albian. 

I ncertae sedis. 
Lamellibranch sp. I. 

Two specimens represent a form which has not been identified. The 
shell is ovate, with a regular outline, and the height is about 55 °lo of 
the length. The example from loc. 91 bears fine, concentric ribs at inter-· 
vals, separated by areas which are occupied by delicate concentric stria­
tions. The form is comparable to the specimen figured by HXGG (1935, 
pl. 8, fig. 12) as 'Lamellibranch spec. 12', hut not otherwise identified 
by him. 

Occurrence: Locality 122, ? Albian,; locality 91, Cenomanian, 
Varians Zone. 

Lamellibranch s p. I I. 
An incomplete internal mould belongs to a form which appears to 

have been trigonal and equilateral in outline. The shell is smooth and of 
slight convexity. The hinge is taxodont and reminiscent of Nucula, hut 
a sharp carina which extends obliquely from the umbo difTerentiates the 
form from that genus. 

Occurrence : Locality 91, Cenomanian, Varians Zone. 

Family Lucinidae. 

Genus Lucina Bruguiere, 1797. 

Lucina laminosa (Reuss). 

1844 Venus laminosa Reuss, p. 198. 
1846 Venus laminosa Reuss, p.21, pl.41, figs.6, 15. 
1856 Lucina subundata Hall and Meek, p. 382, pl. 1, fig. 6. 
1876 Lucina subundata Hall and l\Ieek. Meek, p. '133, pl. '17, figs. 2a- f. 
1902 Lucina subnummismalis d'Orbigny. Ravn , p. 61, pl. 4, fig . 21. 

er. 1930 Lucina subnummismalis d'Orbigny. Hagg, p. 51, pl. 4, fig. 3. 
er. 1935 Lucina subnummismalis d'Orbigny. Hagg, p. 48, pl. 6, figs . 12- 15. 

194 7 Lucina laminosa {Reuss). Hagg, p. 86. 
111 7 
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Lucina subnununismalis (Ravn, non d'Orbigny) from the Danish 
Upper Cretaceous appears to be identical with the North American L. 
subzmdata, and both these species with the Bohemian L. laminosa (REuss). 

The Traill 0 specimens are small; the largest are 1.3 cm long and 
many are not more than half this size. They show well the regular fine 
concentric ornament characteristic of the species, and correspond closely 
in form and ornament to the examples figured by REuss, MEEK and RAvl'i. 
The Swedish specimens illustrated by HXGG seem to have rather promi­
nent concentric undulations of the shell, but his pictures are enlarged 
and retouched and probably represent a form closely allied to, if not 
identical with, that under consideration. 

RAvx's L. pfaffi (1918, p. 350, pl. 7, fig. 23) from West Greenland 
bears a fairly close resemblance to some of the East Greenland specimens, 
but is imperfectly known. 

Occurrence: Locality 58, Upper Campanian. 

Lucina sp. indet. 

The anterior end of this species is rounded, the posterior truncate. 
The umbo is situated slightly nearer to the posterior than to the anterior 
end. The height of the shell is from 80 °lo to 85 °lo of the length. The or­
nament consists of fine, raised, concentric lines, separated by smooth, flat 
interspaces. At a point 5 mm ventrally from the umbo these lines are 
from 0.3 to 0.4 mm apart. The species is represented by several complete 
but small examples, and some fragments of larger individuals, the 
largest of which must have been about 1.7 cm long when complete. 

The shape of the species closely resembles that of L. ten era ( J. de C. 
Sow.) as figured by \\ ooos (1907, pl. 24, figs. 10- 14); the ornament 
compares more nearly with that of L. downesi \\ oods (op. cit. p. 155, pl. 
24, figs. 15 a- c ). Both these species range to the top of the Albian m 
the British Isles. 

Occurrence: Locality 2, Cenomanian, Varians Zone. 

Family Tellinidae. 

Genus Tellina Linne, 1758. 

? Tellina steenstrnpi (de Lorio!). 

1883 A starte Stee11str11pi de Lorio) , p. 208 . 
1918 Tellina? Stee11strupi de Loriol. 11avn, p. 351, pl. i, figs. 20, 22. 

A poor specimen, exhibiting only the outline and traces of the shell 
ornament, may represent the species. The outline is similar to that of 



IV The Jurassic and Cretaceous Stratigraphy and Palaeontology of Traill 0. 99 

RAvN's examples and the surface of the shell bears fine concentric orna­
ment. 

Occurrence: Locality 58, Upper Campanian. 

Class Cephalopoda. 
Family Belemnitidae. 

Genus Pachyteuthis Bayle, 1878. 

The Cretaceous species of Pachyteuthis have been referred by some 
authors to Acroteuthis Stolley, 1911, but other workers, for instance 
NAEF (1922, p. 244), consider the two genera synonymous, and SPATH 
(1947, p. 30), although he retained Acroteuthis, hinted that there might 
be little difTerence between the two genera except that of age. 

Pachyteuthis subquadratus ( Romer). 
Pl. 19, fig. 2. 

1836 Belemnites subquadratus Romer, p. 166, pl. 16, fig. 6. 
1936 Acroteuthis subquadratus (Romer). Swinnerton, p. 3, pl. 1, figs. 13, 14, pl. 2, 

figs. 1- 14, pl. 3, fig. 1. 

A comprehensive description and synonymy of the species is given 
by SwINNERTON. A series of specimens from locality 92 agrees well with 
PA vLov's large Speeton example ( 1892, pl. 6, fig. 5) and with the series 
from British localities figured by Sw1NNERTON. 

The species ranges throughout the Valanginian at Speeton, with a 
maximum in bed D4 (Ascendens - Ramulicosta Zones). 

Occurrence: Locality 92, Middle Valanginian. 

Pachyteuthis afT. partneyi (Swinnerton). 
Pl.19, figs.3a,b, 4a,b. 

1936 Acroteuthis part11eyi Swinnerton, p. 12, pl. 5, figs. 1- 8. 

The species is represented by a number of examples which show 
variation, particularly in the stoutness of the guard and in the obtuseness 
of the apical angle, but which should probably be regarded as conspecific. 
The ventral furrow in the apical region corresponds well with that of 
P. partneyi, which is distinguished by this character from otherwise 
similar species. 

In England, the species is only found in the Basement Beds of the 
Spilsby Sandstone, in Lincolnshire. These are Infravalanginian in age, 
and belong to the upper part of that stage, i. e. the beginning of the 
Subcraspeditan. 

7• 
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SPATH has figured (1947, p. 29, pl. 5, figs. 13, 14) a belemnite from 
the Hectoroceras beds of S. V,1• Jameson Land which he compared with 
P. partneyi, but the material was inadequate for definite identification. 
The apex in the specimen tapers more gradually than in most examples 
of the species. FREBOLD (1932, fig. 8, p. 29) illustrated a form from the 
"Belemnite Beds" of \Yollaston Forland which is comparable with young 
individuals of P. partneyi, but the same author's Pachyteuthis panderi 
(op. cit. p. 24, figs. 6, 7), from the same formation and locality, is of 
doubtful identity, being represented only by short fragments. 

Occurrence: Localities 14, 79, 80, Infravalanginian. 

Family Phylloceratidae. 

Genus Phylloceras Suess, 1865, s. l. 

Phylloceras sp. 
Pl. 20, figs. 6a, b. 

A single example of Phylloceras from the Valanginian comprises a 
wholly septate internal mould with the following dimensions: 

Diameter 
9.2 
5.5 
3.85 

\;\,1horl height 
63¾ 
62¾ 
61 °lo 

Whorl thickness 
44¾ 
40 °lo approx. 
43¾ 

Umbilicus 

The whorl-section is oval, with the greatest thickness a little nearer 
the umbilicus than the venter. The umbilicus is closed. The suture-line 
has the first lateral saddle the same length as the external saddle, fol­
lowed by about four saddles of diminishing size. 

Few species of Phylloceras have been figured from \ alanginian hori­
zons and none, so far as the writer is aware, from beds of the boreal 
Polyptychitan facies, so that the opportunities for comparison with the 
present form are limited. SPATH concluded (1927, p. 35) that even the 
apparently conservative and persistent genus Phylloceras was capable 
of considerable subdivision, and no exhaustive attempt has been made 
to place the present form in his scheme. It bears some resemblance to 
Ptychophylloceras in the suture-line and whorl-section, but does not show 
any definite trace of the periodic peripheral ridges which SPATH says 
(op. cit. p. 4'1) are 'generally present even on casts'. There is also a general 
resemblance to Amm. picturatus d'Orbigny, stated to be from the 'lower 
Neocomian' (1841, p. 178, pl. 54, figs. 4- 6). Comparison with ANDER­
soN's (1938) Californian species, some of which may be as early as the 
Valanginian, is difficult on account of the inadequacy of his illustrations, 
but none seems to show any great similarity to the Greenland form. 

Occurrence: Locality 92, Middle Valanginian. 
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Family Lytoceratidae. 

Genus Lytoceras Suess, 1865, s. l. 

Lytoceras sp. cf. exoticum Uhlig. 
Pl. 20, figs. 1 a, b, 2, 3a, b. 

cf. 1903 Lytoceras exoticum Uhlig, p. 14, pl. 1, figs. 3a- d, 4a- c. 

The dimensions of the Greenland specimens are:-

(1) 7.6 35¾ 40 °lo 43 °lo 
5.2 33 °lo 37 °lo 
4.15 32 °lo 34 °lo approx. 

(2) 8.4 31 °lo 36 °lo 46 °lo 
2.65 49 °lo 

(3) 4.55 33 °lo 36 °lo 49 °lo 
3.4 50 °lo 

(4) 3.45 32 °lo 38 °lo 46 °lo 
2.5 50 °lo 

The figures show that the whorl is slightly depressed, the thickness 
being consistently a little greater than the height. The whorl section is 
shown in figure 1 b of plate 20. The umbilicus is from 43 °lo to 46 °lo of 
the diameter at a size of 7- 8 cm. At smaller sizes it is a little larger. 

No traces of the shell remain, and the internal mould is smooth and 
bears no constrictions. Specimen (1) includes about one-third of a whorl 
of body-chamber but the other examples are wholly septate, including 
one 8.4 cm in diameter. 

The dimensions do not differ significantly from those of UHLIG's 
species, which are 6.45, 33, 36, 46. L. exoticum is differentiated by its 
ornament as a member of the genus or subgenus Pterolytoceras Spath, 
but the present form is represented by internal moulds only and cannot 
be placed in the scheme of subdivision of Lytoceras s. l. adopted by SPATH, 
which is based on the shell ornament. For the same reason it cannot be 
definitely included in, or rejected from, L. exoticum. There are, in any 
case, few species of Lytoceras described from Valanginian deposits, with 
which the Greenland material can be compared. 

Occurrence: Locality 92, Middle Valanginian. 

Lytoceras ? polare Ravn. 

1911 Lytoceras polare Ravn, p. 485, pl. 35, fig. 9. 
·1935 Lytoceras polare Ravn. Frebold, p. 96, pl. 1, figs. 1- 3. 

The specimens are crushed and fragmentary and are not adequate 
for detailed study. A small specimen bears radial constrictions about 
1 cm apart at a diameter of 3 cm. Larger fragments show the closely­
spaced constrictions and flares typical of RA vN's species. 
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Occurrence: Locality 27, Upper Aptian. Fragments from locality 
9 probably belong to the species. 

Family Polyptychitidae. 

Genus Polyptychites Pavlov, 1892. 

Subgenus Polyptychites s. s. 

Polyptychites ( Polyptychites) michalskii (Bogoslovsky) all. var. tuberculata 
(Bogoslovsky). 

Pl. 20, fig. 5. 

1902 Olcostepha.1111s Michalskii var. tuberculata Bogoslovsky, p. 135, pl. 15, figs.'• a, b. 

A septate segment of about one-quarter of a whorl, whose diameter 
is estimated to have been about 4.5 cm when complete, is attributed 
to the variety. 

The right-hand side of the fragment bears two primary tubercles, 
and a third has been destroyed by weathering of the specimen. Each 
gives rise to a bundle of five secondaries. On the left-hand side two tu­
bercles are preserved, each with a corresponding bundle of five secon­
daries, but the front rib of the first, and the rear rib of the second bundle 
do not reach right to their respective tubercles. The bundling of the 
secondaries does not correspond on opposite sides, the front rib of 
each bundle on the right-hand side forming the rear rib of the next 
bundle on the left-hand side. The secondaries have a gentle forward 
curve as they cross the venter. A part of the previous whorl is incorpo­
rated in the fragment and shows about four primary ribs corresponding 
to three tubercles on the outer whorl. 

BoGOSLOVSKY's var. tuberculata has bundl s of both four and five 
ribs at the same diameter, and a slightly greater whorl-height, hut in 
other respects the present fragment corresponds closely to it. 

A distorted nucleus of 2.9 cm maximum diameter may have belonged 
to a related form. The whorls are depressed, the last strongly so, and the 
primary ribs are already tuberculate at a diameter of 2.3 cm; in BoGo­
SLOVSKY's example of P. michalskii var. tuberculata the primary ribs 
only become tuberculate at a diameter of about 3.5 cm. 

Occurrence: Locality 92, Middle Valanginian. 

Polyptychites ( Polyptychites) cf. middendorffi Pavlov. 
Pl. 21, figs. 2a, b. 

cf. Polyptychites Middendorffi Pavlov, 1913, p. 31, pl.?, figs. la- c. 

The dimensions of the Traill 0 specimen are c. 7 .6, 40, 53, 34, and 
of the inner whorl of PAvLov's example 8.4, 40, 57, 27. The percentages 
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for the Traill 0 specimen are only approximate. In the style of ribbing 
and the semicircular whorl-section the Greenland specimen corresponds 
well with PAvLov's figure, but the proportions differ slightly, as shown 
by the figures. The whorl has 30 primaries at a diameter of 7.6 cm, 
while PA vLov's form has 3 or 4 fewer to the whorl at the same size. 

At a diameter of about 2 cm, bifurcation of the primaries is the rule, 
with occasional trif urcation. When the ornament is next visible, at a 
diameter of 4 cm, trifurcation appears to be the rule with less frequent 
bifurcation, although not enough of the whorl is exposed to be certain 
on this point. On the outer whorl each primary gives rise to three second­
aries, bifurcation being followed by bifurcation of the hinder rib in the 
manner usual among the Traill 0 Polyptychitids. The level on the whorl­
side at which the bifurcations occur is more variable than in the majority 
of the associated species. 

The ammonite from Spitzbergen figured by FREBOLD (1929, pl. 4, 
figs. 1 a, b) as P. cf. ramulicosta Pavlov seems to be closely allied to the 
forms under consideration, having the semicircular whorl-section of P. 
middendorffi rather than the parabolic one of P. ramulicosta, and much 
closer ribbing than the second species. PA vLOv's Speeton example of 
P. ramulicosta (1892, pl. 15, figs. 7 a, b ), in addition to the convergent 
whorl-sides which differentiate it from P. middendorffi, has very short 
primary ribs which are almost tuberculate. 

Ornament similar to that of P. middendorffi is found in some Cali­
fornian fossils figured by ANDERSON (1938, pl. 25, and pl. 26, fig. 1), 
attributed by their author to ~reocraspedites (which they certainly are 
not) and dated by him as Hauterivian. These species (' i"\ .' aquila Ander­
son and 'IV.' signalis Anderson) have larger umbilici, and more slender 
whorls, than the species mentioned in the preceding paragraphs. Their 
whorl-sections are not illustrated. Until it can be shown whether these 
are in fact true Polyptychitids or later homeomorphs, further comparison 
is perhaps profitless. 

Occurrence: Locality 92, :Middle Valanginian. 

Polyptychites ( Polyptychites) aff. triptychiformis (Nikitin). 
Pl. 21, figs. 1 a, b. 

1902 Olcostephanus triptychiformis Kikitin. Bogoslovsky, p. '12'1, pl. 2, figs. 2a- b, 
pl. 4, figs. 1 a- d, 2 a- b, 3 a- d. 

The single example from Traill 0 agrees well with this species as 
figured by BoGOSLOVSKY, except that it has fewer ribs. At a diameter 
of 4.0 cm BoGOSLOVSKY's figured specimens bear 17 primary ribs to the 
whorl and about 45 secondaries, whereas the numbers in the Greenland 
form are only 14 and 37 respectively. Its dimensions are 3.85, - , 57, 
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c. 30, and agree closely with those of BoGOSLOVSKY's figures, whose 
umbilici are about 30 °lo and whorl thicknesses range from 55 °lo to 61 °lo. 
The only other difference is in the smooth ventral band, which in the 
Greenland specimen is already well-marked at the beginning of the last 
whorl and throughout that whorl is more definite than in BooosLOVSK y's 
forms. 

BooosLovsKY records the species from two localities on the 
Oka and Mokscha rivers, to the east) of Moscow, m beds of Valan­
ginian age. 

0 cc u r re n c e: Locality 92, Middle Valanginian. 

Polyptychites (Polyptychites) undulatocostatus sp. nov. 
Pl. 21, figs. 5 a, b. 

The species has the semicircular whorl-section which is found in P. 
middendorffi Pavlov and P. stubendorffi (Schmidt), and shows degenera­
tion in ornament similar to that of the second species named, although 
at a smaller size. It is distinguished from PAvLOv's species by the curva­
ture of the ribs. 

The dimensions of the unique holotype and of two examples of 
P. stubendorffi are: 

P. undulatocostatus (holotype) ..... 4.8 41 60 27 
P. stubendorffi : 

Pavlov, 1913, pl. 5, fig. 6 ..... 3.9 45 45 23 
Pavlov, 1913, pl. 6, fig. 1, 

(Schmidt's type) ... . ...... 10.1 45 57 22 

The whorl-section is almost perfectly semicircular. The umbilical 
slope is rounded on the penultimate whorl, but on the last becomes ver­
tical and more abruptly demarcated from the whorl-side, although the 
boundary does not become angular. 

At the beginning of the last whorl of the holotype each of the short 
primaries gives rise to three secondaries, which curve forwards on the 
whorl-side and then backwards over the shoulder before bending forwards 
again towards the mid-ventral line. By a diameter of 4.2 cm the primary 
ribs have been reduced to small tubercles and the secondaries are no longer 
connected with them. The last whorl has 17 primaries and about 80 se­
condaries, a ratio of 1: 4. 7, the secondaries having become finer and closer 
after being freed from the primaries. A similar change in ornament occurs 
in P. stubendorffi at a diameter of about 8.0 cm. 

Occurrence: Locality 92, Middle \ alanginian. 
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Polyptychites ( Polyptychites) sp. cf. diptychoides Pavlov 
and variisculptus Pavlov. 

Pl. 20, figs. 4 a, b. 

cf. 1913 Polyptychites diptychoides Pavlov, p. 18, pl. 3, figs. 1 a- d. 
cf. 1913 Polyptychites variisculptus Pavlov, p. 19, pl. 3, figs. 2 a- d. 

In style of ornament one specimen closely resembles PAvLov's two 
species cited above, but there are differences in proportions. The dimen­
sions of the Traill 0 example at two diameters are: 6.8, - , c. 50, 25, 
and 4.8, - , 49, 28. 

P. diptychoides has a thicker whorl (54 °lo) and consequently a wider 
and flatter venter. P. variisculptus has also a whorl thickness 54 °lo of 
the diameter, and a larger umbilicus (33 °lo) than either P. diptychoides 
or the present form. 

The primary ribs on the Traill 0 specimen bifurcate until a diameter 
of 4.5 cm is reached, when three secondaries to each primary become the 
rule. A similar change occurs in both of PA vwv's species; in P. dipty­
choides at a diameter of between 5.5 and 6.0 cm, and in P. variisculptus 
between 4.8 and 5.8 cm. 

The Traill 0 species therefore differs from PA vLOv's northern Sibe­
rian forms principally in having more slender whorls, and in the onset 
of trifurcation at a slightly earlier stage. 

The Traill 0 specimen is wholly septate and is probably, like most 
of the ammonites from the same locality, the nucleus of a much larger 
form. PAvLOv's figured specimen of P. variisculptus has a fragmentary 
outer whorl preserved which is still septate at a diameter of about 11.5 cm. 

Occurrence: Locality 92, Middle \ alanginian. 

Polyptychites ( Polyptychites) mokschensis (Bogoslovsky). 
Pl. 21, figs. 3a, b. 

1902 Olcostephanus mokschensis Bogoslovsky, p. 12-,, pl. 3, figs. 2, 3. 

A wholly septate specimen, 4.9 cm in diameter including a fragment 
not shown in plate 21, figure 3 a, has regularly bifurcating ribs up to a 
diameter of 4.4 cm. Trifurcation can be just made out on the final frag­
ment, whose surface is much weathered. 

Occurrence: Locality 92, Middle Valanginian. 

Polyptychites sp. I. 

This specimen, at a diameter of about 2 cm, has a compressed whorl­
section with rounded umbilical margin and narrow venter. At a size of 
about 3.5 cm the umbilical slope is becoming flatter and more clearly 
differentiated, and at the maximum diameter of c. 5.3 cm the whorl has 
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become semicircular in section, with steep umbilical slopes sharply de­
marcated from the whorl-side, and a broad, flattened venter. 

At a diameter of 3.5 cm the whorl bears 27 primary ribs, each of 
which bifurcates almost half-way across the whorl-side. The secondaries 
swing sharply forward on the shoulder of the whorl and form a pronoun­
ced chevron on the vcnter. The last whorl is fragmentary and much 
damaged, and nothing can be said about its ornament except that 
the ventral chevron has become much less strongly curved, consequent 
upon the broadening of the venter. 

Accurate measurements are not possible on this specimen and the 
following figures are approximate only: 

5.3 
3.1 

55 32 
23 

The whorl-section of the present form is of the same type as that 
of P. stubendorffi Schmidt (PAvLov, 1913, pl. 6, fig. 1), hut the semicir­
cular habit may be acquired earlier. P. stubendorffi also has long primaries 
at a diameter of about 4 cm, but the ratio of secondaries to primaries 
is much higher, and the ventral chevron, although present, is not so 
strong. 

Occurrence: Locality 92, l\Iiddle Valanginian. 

Polyptychites sp. I I. 
Pl. 21, fig. 4 a, b. 

A form similar to the last in shell-form has different ribbing. The 
dimensions are: 

4.S 
3.8 

38 S6 27 
22 

39 1) 

34 

The whorl section at a diameter of 3 cm has the width about equal 
to the height, a narrow venter and rounded umbilical slope; by a size 
of 4.5 cm it has become depressed and more nearly semicircular in form 
with steep umbilical slopes and a sharp umbilical angle, the change being 
accompanied, as shown by the above table, by a widening of the umbili­
cus. There are about 26 primary ribs to the whorl at a diameter of 4.2 cm. 
Over half of these bifurcate high up on the whorl-side, as in the last spe­
cies; the remainder have a third rib joined to the primary near the um­
bilical margin. The secondary ribs cross the venter with a forward curve, 
which at a diameter of 3.8 cm is much weaker than it is half a whorl ear-

1 ) \Yhere five figures are given in the tables of measurements, the last column 
represents the diameter measured across the umbilical angle, expressed as a per­
centage of the diameter of the whorl. 
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lier. The ornament on the second half of the last whorl has been obliter­
ated by weathering. 

Occurrence: Locality 92, Middle Valanginian. 

Polyptychites sp. III. 

The measurements of this specimen are: 

4.15 
3.1 

42 
45 

47 
45 

25 
26 

At the earliest diameter at which the characters of the whorl are 
displayed this specimen shows normal Polyptychitid features similar to 
those of P. ramulicosta Pavlov, though with a stronger ventral curve in 
the ribbing. At a diameter of about 2.6 cm the primary ribs begin to 
become widely spaced and tuberculate, and the secondaries less rigidly 
connected with them. On the second half of the last whorl, which is 
wholly septate, the primaries are irregular and there are several con­
strictions of varying depth. The spacing of the secondary ribs remains 
unaffected by these changes; there are about 68 on the last whorl. 

The irregular features displayed by the o'rnament on the last half­
whorl suggest that the specimen may be a malformation rather than a 
distinct species. 

Occurrence: Locality 92, :Middle Valanginian. 

Subgenus Euryptychites Pavlov, 1913. 

Polyptychites (Euryptychites) traillensis sp. nov. 
Pl. 21, figs . 6 a, b, pl. 22, figs. 2 a, b. 

The holotype of the species is wholly septate and has the dimensions 
5.2, 39, 72, 35, 461). The last whorl bears 22 primary and 66 secondary 
ribs. From the earliest diameter at which the ribbing can be seen, namely 
3.3 cm, the arrangement of the ribs is perfectly regular; each of the short 
primaries bifurcates, and the hinder of the two resulting secondaries 
almost immediately divides again. The umbilical slope is smooth. The 
secondary ribs lean forwards and show a marked forward curve on the 
venter. 

Two other specimens are provisionally attached to the species, in 
the absence of sufficient material to indicate the range of variation. The 
first (pl. 22, figs. 2 a, b) has fewer secondary ribs, consequent upon the 
fact that trifurcation is established at a later stage than in the holotype. 
The earliest whorl preserved displays regularly bifurcating ribs; at a dia­
meter of 2.5 cm, the first group of three secondaries arises from a primary, 

1 ) See footnote on page 106. 
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followed by two simple bifurcations and thereafter by alternate groups 
of three and two. The first part of the next whorl is missing. The re­
mainder bears alternate groups of two and three up to a diameter of 
about 4 cm, after which the last three primaries all give rise to groups 
of three ribs. The other example has the dimensions 4.8, - , 71, - , 46. 
From the earliest point at which the ribbing is seen, at a diameter of 
about 3.4 cm, each primary gives rise to three secondary ribs, as in the 
holotype. The ornament continues regularly in this fashion until a size 
of 4.3 cm when two bundles of four ribs occur. Thereafter the bundles 
are 3.3.4.3.3. to the end of the specimen. ·where four secondaries arise 
from a primary the extra rib occurs at the front of the bundle and arises 
directly from the primary. 

P. traillensis is similar in proportions and in the arrangement of the 
ribbing to P. gravesiformis Pavlov, from Speeton, but differs from this 
and from other related species such as P. sphaericus von Koenen (1902, 
pl. 4, figs. 1- 5) in the pronounced forwardly-directed arc of the second­
aries across the venter. The lectotype of P. gravesifor111is (Pavlov, 1892, 
pl. 13, figs. 7 a- c) is more raricostate than the present species, but PA v­
LOY's Simbirsk fossil (op. cit. pl. 8, fig. 14) is similar in rib-frequency. Its 
whorl-section, however, is more nearly semicircular and the ribs are 
nearly straight on the venter. 

Occurrence: Locality 92, Middle \'alanginian. 

Polyptychites ( Enryptychites) sp. cf. traillensis sp. nov. 
Pl. 22, figs . '.~ a. h . 

Two ammonites have similar shells to P. traillensis but distinctive 
ribbing. Only additional material could satisfactorily determine the 
significance of the differences, so they are described below without being 
named as a separate species. The dimensions of the first specimen (pl. 22, 
figs. 3 a, b ), 4.6, 37, 7 4, 33 and 4.2, - , 70, - , do not differ significantly 
from those of typical examples of P. traillensis. The frequency of the ribb­
ing also corresponds well with that species; there are 22 primary and 52 se­
condary ribs on the last whorl. At the beginning of this whorl each pri­
mary bifurcates, but an extra secondary rib occurs after the seventh 
primary on the whorl, and, after some alternation of groups of two and 
three, groups of three secondaries are established by a diameter of 4.1 cm. 
At an early stage in the ontogeny of typical examples of P. traillensis 
the primary ribs simply bifurcate at a short distance from the umbilical 
angle. When a third rib is added, it appears in front of the bundle and 
is joined to the primary just below the existing point of bifurcation, 
producing the pattern already described of a bifurcating primary followed 
by a further bifurcation of the rear secondary. In the specimen now being 
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described, where simple bifurcation occurs, the primaries are relatively 
shorter and start to divide almost on the umbilical angle. When a third 
rib is added to the bundle, it also is joined to the primary on the umbilical 
angle and owing to the shortness of the primary the characteristic pattern 
is not developed. At the end of the last whorl, where groups of three 
ribs are the rule, the primaries are becoming tuberculate and there is no 
well-defined bifurcation, the three secondaries merely diverging from the 
primary. 

The course of the ribs across the venter is more sinuous than in 
P . traillensis. In that species the secondary ribs are nearly straight and 
inclined forwards from the beginning of their course. In the present spe­
cimen, they are more nearly radial near the umbilicus and bend forwards 
as they approach the venter, so that they are concave forwards on the 
whorl side and convex at the mid-ventral line. The contrast is clearest 
at a diameter of about 3 cm. 

The second specimen which is here recorded as P. ( E) sp. cf. traillen­
sis cannot be completely freed from matrix. The diameter is 4.3 cm and 
the whorl thickness 67 °lo- The ribs bifurcate on the umbilical angle as 
in the last specimen described, and follow the same sinuous course. By 
the maximum diameter of 4.3 cm, however, trifurcation has not yet 
appeared. 

Occurrence: Locality 92, Middle Valanginian. 

Polyptychites (Euryptychites) laevis sp. nov. 
Pl. 22, figs. 1 a- f, text-fig. 9. 

The holotype is wholly septate but the last few septa show the 
approximation and the shortening of the elements which commonly pre­
cede the adult body-chamber, so probably only the body-chamber is miss­
ing. On this assumption the ammonite would have been about 10 cm 
in diameter when complete. The outer whorl is of typical Euryptychites 
form, with umbilical tubercles but smooth whorl-sides, the secondary 
ribbing being restricted to the venter. The specimen was dissected and 
has the following dimensions at different sizes: 

7.3 
6.0 
4.5 
3.6 

40 
42 
42 
43 

74 
71 
63 
64 

25 
23 
21 

c. 22 

401) 

37 

The cadicone form is only assumed by the last septate whorl. The 
penultimate whorl of the holotype (pl. 22, figs. 1 a, b) has a parabolic 
section and is not very different in form from that of P. beani Pavlov, 

') See footnote on page 106. 
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except that the ornament is much coarser. At a diameter of 4.5 cm there 
are 16 primary and 37 secondary ribs to the whorl; at the beginning of 
this whorl the short, tuberculate primaries bifurcate regularly, but half­
way round, at a size of 3.6 cm, the connection of secondaries with prima­
ries is indistinct and the ratio of one to the other becomes greater than 
two to one. Thereafter the smooth band on the whorl side becomes more 
and more well-marked and the whorl-thickness progressively greater. 
The last whorl has 16 umbilical tubercles and 44 ventral ribs. On the 
penultimate whorl the secondary ribs have a strong forward curve over 
the venter, but with the broadening of the whorl this becomes weaker 
and is scarcely detectable at the end of the last septate whorl. 

Fig. 9. Two successiYe external suture-lines of Polyptychites (Euryptychites) laevis 
sp. nov. at a diameter of? .3 cm. The positions of two umbilical tubercles are indicated. 

X l'/2, 

A second, much weathered example about 4.5 cm in diameter, also 
belongs to the species but does not merit further comment. 

Other species of Eziryptychites show laevigation but normally this 
affects the secondary ribs uniformly, in contrast to the present species 
where they disappear altogether on the whorl-sides but remain, albeit 
diminished in prominence, on the venter. A somewhat similar change is 
shown, at a greater diameter, by P. tschekanovskii Pavlov, and the 
phenomenon is, of course, common among species with parabolic to semi­
circular whorl-section which do not attain cadicone form, where it leads 
to the forms known as Neocraspedites. 

Occurrence: Locality 92, l\Iiddle Valanginian. 

Genus Dichotomites von Koenen, 1909. 

Dichotomites gregerseni Anderson var. pancicostatus nov. 
Pl. 23, figs. 1 a, b. 

ANDERso~'s species (1938, p. 158, pl. 28, figs. 3, 4) is represented 
by a new variety from Traill 0. The holotype of the variety (pl. 23, 
figs. 1 a, b) has the following dimensions at the maximum and an earlier 
diameter: 5.65, - , - , 20; 4.8, - , 39, 22. There are 21 primary ribs on 
the last whorl and about 68 secondaries, and apart from the slightly 
smaller umbilicus the present variety differs from the typical form of 
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the species in possessing fewer ribs. The ribs on ANDERSON'S holotype 
(op. cit. pl. 28, fig. 3) cannot be accurately counted, but a segment of a 
little less than half the last whorl (dia. 5.1 cm) bears about 40 secondaries, 
and the last whorl must have had about 30 primaries. The ratio of pri­
maries to secondaries is about the same in both cases, that is approxi­
mately 1: 3. In the present variety the basic pattern of the ribbing is tri­
furcation of the primary ribs, but some of the secondaries are not defin­
itely joined to their primaries and in addition a few extra secondaries are 
intercalated. The ribbing is similar to that of the typical form of the 
species, and ANDERSON mentions that young examples of the latter 
exhibit the stage when only two secondaries arise from each primary. 
The holotype of var. paucicostatus has a constriction at the beginning 
of the last whorl. Constrictions cannot be certainly made out in ANDER­
SON'S figures of D. gregerseni but are present in the related D. tehamaensis 
Anderson (op. cit. pl. 28, fig. 2). 

D. gregerseni belongs to the distinctive group of species which also 
includes D. tehamaensis Anderson and D. burgeri Anderson from Cali­
fornia, D. anabarensis (Pavlov) from northern Siberia, and possibly D. 
fragilis (Pavlov, non Trautschold) from Speeton, in which the primary 
ribs are prominent or 'pinched-up' and extend nearly half-way across 
the whorl-side before giving rise to the secondaries. This is in strong 
contrast to the condition in D. bidichotonrns, the type species of the genus, 
where pairs or larger groups of ribs arise very near the umbilical margin 
from primaries which are short or reduced to tubercles, and higher on 
the whorl-side each of these ribs again bifurcates, so that there is multi­
plication of the ribs at two levels. In some forms of the anabarensis 
group, for example the present variety, the secondaries are not all joined 
to primaries, and a Tollia-like effect tends to be produced. 

D. burgeri differs from D. gregerseni in possessing closer ribbing 
and more compressed whorls. D. anabarensis agrees closely with the 
Greenland example here described as to proportions, but differs from it 
and from the American species in that a number of the primaries give 
rise to only two secondaries; on the last whorl (diameter 6.1 cm) there 
are 32 primary and only 78 secondary ribs, a ratio of 1 : 2.45, whereas 
in the other species there are just over three times as many secondaries 
as primaries. 

A nucleus 2.75 cm in diameter is probably conspecific with the form 
described above. Its umbilicus is 22 °lo and whorl thickness 40 °lo of the 
diameter. At the beginning of the last whorl, fine ribbing on the ventral 
area is the only ornament present, but a diameter of about 1.9 cm the 
primary ribs appear. Three secondaries regularly arise from each primary 
in the usual polyptychitid manner, by bifurcation followed by further 
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subdivision of the hinder rib. There are about 80 secondary ribs on the 
last whorl. 

Occurrence: Locality 92, l\fiddle Valanginian. 

Dichotomites sp. ?nov. 
Pl. 23, figs. 2 a, b, text-fig. -10. 

The proportions of the specimen desribed below are 4.0, 44, 40, 22. 
The greatest diameter of the specimen is 5.1 cm, and the beginning of 
the body-chamber appears to be included. The last whorl bears 15 pri­
mary ribs. The secondaries cannot be counted but in general each pri­
mary gives rise to three secondary ribs, although at least two near the 

Fig. -10. External suture-line of Dichotomites sp. ? nov. at a diameter of about 
4.0 cm. X 3. 

beginning of the last whorl undergo simple bifurcation only. \Vhere three 
secondaries arise from a primary this occurs by bifurcation not far from 
the umbilical margin, followed by bifurcation of the forward rib, in con­
trast to the majority of Traill 0 polyptychitids in which it is the hinder 
rib which divides again. The ribs curve forwards and die out on the 
shoulders of the whorl, leaving the venter smooth. 

The species is noteworthy on account of the coarse ornament and 
smooth venter. Since many species of Dichotomites are based on much 
larger specimens, of which the inner whorls have not been figured, com­
parisons are not very satisfactory. The smooth venter, however, repre­
sents a trend which is not normally found in Dichotomites. 

Occurrence: Locality 92, Middle Valanginian. 

Genus Neocl'aspeditcs Spath, 1924. 

The material assigned to the present genus does not belong to the 
same group of species as rv . semilaevis, the type species. One species, 
,V . greenlandicus sp. nov., could be regarded as doing so, but the other 
two forms, although represented by poorly preserved material, are con­
nected with N eocraspedites by the characters of their earlier whorls but 
develop Polyptychites-like whorls before the body-chamber is reached. The 
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inference seems to be that the Neocraspeditid trend, that is, disappear­
ance of the ornament of the whorl-sides, affected species of Polyptychites 
s. s. as well as Dichotomites from which the well-known Neocraspeditids 
are believed to have evolved. A similar trend certainly affected Euryp­
tychitids as demonstrated by P. ( E.) laevis sp . nov. The genus Neocra­
spedites is here retained for what may be parallel developments from 
Polyptychites to Sr ATH 's 'Craspedites-like developments of Dichotomites' 
(1924, p. 75). 

· 1' eocraspedites greenlandicus sp. nov. 
Pl. 23, figs. 4 a, b. 

The holotype has the dimensions 7.3, 45, 46, 21. Compared with 
species of the group of N. semilaevis (von Koenen), the type species of 
the genus, the present form is differentiated by thicker whorls and a con­
sequently broader venter and more strongly convergent whorl-sides, and 
by the absence of primary ribs on the umbilical margin. The ventral 
ribs, which constitute the only ornament, number 76 on the last whorl, 
and this is wholly septate. They have a marked forward curve on the 
venter which is greater than in VON KoENEN's (1902) North German 
species. The whorl-section at the beginning of the last whorl, at a diameter 
of about 4.5 cm, is little different from that of typical Neocraspedites, 
and the squat appearance characteristic of the species is only developed 
towards the end of the last whorl. The umbilical wall is vertical, the 
umbilical margin rounded. 

Occurrence: Locality 92, Middle Valanginian. 

1\ eocraspedites sp. 
PI. 24, figs. 1 a, b. 

An indifferently preserved ammonite closely resembles the last 
species, in both morphology and ornament, at a diameter of about 4 cm, 
except that the venter is slightly flattened. v, eathered remains of the 
next whorl show that by a diameter of about 5.3 cm the umbilical slope 
has become sharply differentiated from the whorl-side, and the whorl 
thickness has increased to at least 50 °lo of the diameter. The whorl­
section is parabolic and there is no flattening of the venter as found in 
N . greenlandicus. 

In contrast to '/1/eocraspedites of the semilaevis group, which prob­
ably evolved from Dichotomites by the disappearance of ribbing on the 
whorl-sides, the present species appears to be the result of a similar 
trend from some species of Polyptychites. Neocraspedites may in any case 

111 8 
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be a polyphyletic genus including smooth-sided species descended from 
different species of Dichotomites and the present form is provisionally 
included in it. 

Occurrence: Locality 92, Middle Valanginian. 

Neocraspedites evolutus sp. nov. 
PI. 23, figs. 3 a-d. 

The species is based on a single specimen comprising just over one 
complete whorl , whose dimensions are 9.5, 36, 42, 38; 6.8, 41, 39, - . 
The specimen is worn and distorted in places and the proportions given 
are only approximate. The earliest part (pl. 23 , figs. 3 a, b) has a whorl 
section with convergent sides and flattened venter. The whorl sides are 
smooth but the venter bears delicate , forwardly curving ribs. At this 
stage the shell is closely similar in ornament and in cross-section to that 
of N. greenlandicus at about the same diameter , but has a larger umbili­
cus, blunt umbilical tubercles, and secondaries which reach farther clown 
the whorl-side. By the beginning of the last half-whorl of the specimen, 
which is wholly septate, the whorl-section has become almost parallel­
sided with a semicircular venter. The ventral ribs, though still present, 
are faint but the umbilical tubercles have increased in prominence. The 
whorl-height has almost ceased to increase although the shell is still 
septate. 

N. greenlandicus may have developed a similar outer whorl, but in 
view of the difTerences in the proportions the two forms are here kept 
separate, although more extensive material might confirm the suggestion 
that they are closely related. 

The earliest part of the shell preserved in the holotype of 1'. evolutus 
differs little from typical Neocraspedites except, like 1V. gree11la11dicus, in 
having slightly stouter whorls. Normal examples of the genus do not, 
however, develop the semicircular whorls of N'. evolutus. VoN KoENEN's 
(1902, pl. 5) North German examples are all wholly septate, but several 
specimens from Speeton preserved at the Geological Survey l\foseum, 
London are complete with all or most of the body-chamber, and show 
no significant change in whorl-section. No. 17842 has the aperture pre­
served (max. dia. 12.8 cm) and shows a reappearance of Dichotomites­
like ribbing on the body-chamber, though the penultimate whorl has 
smooth sides. A similar strengthening of ornament towards the end is 
seen on other specimens (no. 17849) but does not produce isolated tuber­
cles as in N . evolutus. A similar type of whorl is shown at a diameter 
of about 8.0 cm and onwards by a Polyptychites from northern Siberia 
figured by PAVLOV ('1913, pl. 6, figs. la, b), which differs only in having 
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a smaller umbilicus and less incurved umbilical walls. PAvLOv's specimen 
has typical Polyptychites characters at the beginning of the last whorl, 
which suggests that species such as N. evolutus and possibly N. green­
landicus evolved from Polyptychites (via forms such as P. stubendorffi, in 
which the Polyptychites ornament persists to a late stage) rather than 
from Dichotomites as the Speeton Neocraspeditids appear to have done. 

Occurrence: Locality 92, l\Iiddle Valanginian. 

Family Desmoceratidae. 

Genus "Puzosia" auctt. (? New Genus). 

A series of ammonites from the Lower Albian cannot be satisfactor­
ily ascribed to any named genus. They are here referred to "Puzosia" 
merely on account of a superficial resemblance to certain species of that 
genus of similar age, and because what appears to be a close relative 
of the present forms has been described by VhRREN (see below) as 
Puzosia? sp. A new generic name is probably required but the species 
described below is not at present sufficiently well-known to be the type 
species of a new genus. The features which distinguish the form from 
Puzosia will be considered after the species has been described. 

I am indebted to Mr. R. CASEY, of the Geological Survey of Great 
Britain, for considerable help with the study of this material and for 
drawing my attention to \VARREN's publication. 

"Puzosia" sigmoidalis sp. nov. 
Pl. 24, figs. 3- 6, text-fig. 11. 

er. 1947 Puzosia? sp. Warren, p. 122, pl. 29, figs. 6, 7. 

None of the specimens displays the proportions of the species in 
full. The umbilicus is between 29 °lo and 33 °lo of the diameter, and the 
whorl-section appears to have been compressed. The whorls are flat­
sided, the latero-umbilical angle fairly sharp, and the umbilical wall 
steep. The whorl bears sigmoidal constrictions, usually eight in number, 
which are deeply incised on the internal mould, each constriction having 
slightly raised margins. Some of the specimens (e.g. pl. 26, figs. 5, 6) 
show further ornament consisting of from six to nine blunt ribs between 
each pair of constrictions, and following the same sigmoidal course. Other 
examples, including the holotype, are perfectly smooth between the con­
strictions, but the difference between the two forms is attributed to the 
mode of preservation and possibly also to individual variation, since 
specimens intermediate between the smooth forms and those with strong 
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ribbing are present. The individuals which are nearly or quite smooth 
are in most cases internal moulds; those with strongly developed ribbing 
may represent the outer surface of the shell, but this cannot be proved 
since the matrix has been altered by igneous intrusions. The suture-line 
is imperfectly preserved in a few individuals and is shown in text-fig. 11. 
It is referred to again below. Most of the specimens are small and the 
holotype (pl. 24, fig. 3) shows the last suture at a diameter of 3.4 cm, 
followed by a quarter of a whorl of incomplete body-chamber. A few 
fragments represent individuals at least twice this size. 

Fig. 11. Parts of three successive external suture-lines of the holotype of "Puzosia" 
sigmoidalis sp. nov. at a diameter of about 3.0 cm. x 3. 

The form described by WARREN (1947, p. 122, pl. 29, figs. 6, 7), 
known only from an incomplete body-chamber, hears a similar type of 
ornament to the present species. It difTers from "P." sigmoidalis in 
having more closely-spaced constrictions, and only four 01· five ribs be­
tween each pair, but the fragment belongs to an individual of larger size 
than the majority of the Traill 0 specimens and the significance of the 
difference is difficult to assess. vVARREN's example appears to be at least 
congeneric with the present species, and comes from a fauna which is 
likely to be of basal Middle Albian age in the view of Mr. CASEY. 

The species belongs to a genus which is distinguished from Puzosia by 
the coarse, blunt ribbing and by the suture-line, which does not show the 
sharp decline of the auxiliary elements towards the umbilicus which is 
characteristic of Pzizosia. The specimens without ribs between the con­
strictions bear a strong resemblance to the earlier Melchiorites, but this 
is probably to be interpreted as homeomorphy rather than as indicating 
any close connection between the two genera. 

Occurrence: Locality 74, Lower Albian (Leymeriellan), Tardefur­
cata Zone. 
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Family Aconeceratidae. 

Genus Sanmartinoceras Bonarelli & Nagera, 1921. 

Sanmartinoceras ? haugi (Sarasin). 
PI. 24, fig. 7. 

1893 Oppelia haugi Sarasin, p. 156, pl. 4-6, figs. 11 a-c, text-fig. 4. 

An impression and a fragment from one locality only are attributed 
to Sanmartinoceras. The better example is 3.7 cm in diameter and does 
not agree with the only well-figured species from East Greenland, namely 
S. groenlandicum Rosenkrantz (in Boegvad & Rosenkrantz, 1934, p. 20, 
pl. 4, fig. 3, pl. 5, figs. 1- 5) from Kuhn 0, which has stronger ornament 
and a different radial line. 

RAvN's S. pusillum (1911, p. 492, pl. 36, figs. 7- 9) is founded on a 
specimen only 2.3 cm in diameter, which may, as suggested by SPATH 
{1946, p. 7), be the same species as RosENKRANTz's. FREBOLD (1935, p. 
100, pl. 2, figs. 1- 3) found the genus on Koldewey 0 but the examples 
which he attributed to RAvN's species are rather small for definite iden­
tification. 

The Traill 0 examples correspond with S. haugi in strength of orna­
ment and in the course of the ribs, but it would be unwise to make a 
definite identification on the basis of the material available. 

Occurrence: Locality 9, Upper Aptian. 

Family Hoplitidae. 

Genus Arcthoplites Spath, 1924. 

Arcthoplites sp. cf. jachromensis (Nikitin). 
Pl. 25, figs. 3, 4, text-fig. 12. 

1888 Hoplites jachromensis ~ikitin, p. 57, pl. 4, figs. 1, 2, ? figs. 3- 7. 
IYU2 Hoplites cf. jachromensis Nikitin. Bogoslovsky, p. 128, pl. 6, fig. 4; pl. 7, fig. 3; 

pl. 8, fig. ·1. 
1924 Arcthoplites jachromensis (Nikitin ). Spath (Gault Amm., Pt. 2), p. 76. 
1930 Hoplites ( Sonneratia?) cf. jachromensis Nikitin. Frebold, p. 49, pl. 19, figs. 

2, 3, 5. 
1931 Sonneratia(? ) cf. jachromensis Nikitin. Sokolov & Bodylevsky, p. '104, pl. 12, 

fig. 2. 

The exact determination of the Traill 0 specimens, and, for that 
matter, of other Arctic material attributed to the genus, is difficult or 
impossible owing, on the one hand, to the crushed and fragmentary 
nature of the material and, on the other, to the small size of the only 
undamaged specimen originally figured by Nrn1TIN. 

All the specimens from Traill 0 are crushed pieces showing the whorl 
side only, but nevertheless some of the characters of the species are 
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Fig. 12. Diagrammatic reconstruction of Arcthoplites sp. cf. jachromensis (:'\ikitin) 
from fragments found at locality i4 . :'\ atural size. 

shown. The largest fragment (pl. 25, fig. 3) belonged to an example at 
least 14 cm in diameter, at which size the umbilicus was between 26 
and 30 °lo• There were about 24 primary ribs, and twice as many second­
aries at this size. The whorl-height must have increased rather rapidly 
with growth. The primary ribs on the early whorls, and occasionally 
in the adult, bifurcate about half-way across the whorl side, where 
the secondaries arise, but the normal condition on the adult whorl 
is for the primaries to continue and for the secondaries to arise be-
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tween them, usually nearer to one of the neighbouring primaries than 
to the other. 

Occurrence: Locality 74, Lower Albian (Leymeriellan), Tardcfur­
cata Zone. 

Genus Leymel'iella Jacob, 1907. 

Leymeriella sp. cf. tarclefurcata (d'Orbigny). 

1841 Ammonites tardefurcatus d'Orbigny, p. 248, pl. i l, figs. 4, 5. 
1924 Leymeriella tardefurcata (d'Orbigny). Spath (Gault Amm., Pt. 2), p. 84. 

The present genus, which was abundant at a locality in the south­
east of Geographical Society 0 (see SPATH, 1943, p. 729; 1946, p. 9) is 
represented only by a fragment from Traill 0. The specimen shows the 
ornament characteristic of the type species of the genus but does not 
permit of exact identification. 

Occurrence: Locality 74, Lower Albian (Leymeriellan). The spec­
imen indicates the middle or upper Tardefurcata Zone. 

Family Schloenbachidae. 

Genus Schloenbachia Neumayr, 1875. 

Schloenbachia subvarians Spath. 

·1853 A mmonites varians var. intermedia Mantell. Sharpe, p. 23, pl. 8, figs . 7 a, b. 
1926 Schloenbachia subvarians Spath, p. 81. 
1951 Schloenbachia subvarians Spath. Wright & Wright, p. 22 . 

The specimens are crushed in shale but their ornament, at least, 
agrees well with English examples of the species. 

The species has already been reported from Geographical Society 0 
by SPATH (1946, p. 10) and the present writer (DoNOVA~, 1949, p. 8). 

Occurrence: Probably the commonest species of Schloenbachia in 
the area. Lower Cenomanian, Varians Zone, of localities 2 and 5. Frag­
ment of a large example (dia. c. 20 cm) from locality 146. 

Schloenbachia subtuberculata (Sharpe}. 

1853 Ammonites varians var. subtuberculata Sharpe, p. 22, pl. 8, figs. 5 a-c, 6 a, b. 
1926 Schloenbachia subtuberculata (Sharpe). Spath, p. 81. 
·1951 Schloenbachia subtuberculata (Sharpe). Wright & \\ right , p. 22. 

This species is not as common as S. subvarians, but an impression 
from locality 5 shows the ornament well, and an uncrushed fragment, 
showing the venter, was obtained from locality 145. 

Occurrence: Lower Cenomanian, \ arians Zone, of localities 5, 
145; ? locality 2. 
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Schloenbachia cf. subplana (Mantell). 

·1822 Ammonites varians var. subplana :Mantell, p . H6, pl. 21, fig. 2. 
1853 Ammonites varians var. subplana l\Ianteil. Sharpe, p. 23, pl. 8, fig. 10. 
1938 Schloenbachia subplana (l\Iantell) . Spath, p. 546 . 
1951 Schloenbachia subplana (i\Iantell). Wright & 'Wright, p. 23. 

I\ 

Two small specimens with ornament suggesting S. subplana were 
found at locality 2. 

Family Gaudryceratidae. 

Genus Mesogaudryceras Spath, 1927. 

MesogaudrycPras cf. leptonema (Sharpe). 

1855 Ammonites leptonema Sharpe, p. 32, pl. 14, fig. 3. 
1927 Mesogaudryceras leptonema (Sharpe) . Spath, p. 66 . 
1951 Mesogaudryceras leptonema (Sharpe). Wright & " 7right, p. 12. 

A specimen from the Cenomanian (Varians Zone) of locality 2 has 
been recognised by Mr. C. Vv. \i\7RIGHT as a member of the present genus. 
It is compared with Sharpe's species, but unfortunately the small size 
and indifferent preservation do not allow more definite determina­
tion. This is believeq to be the first record of the genus outside the 
British Isles . 

Family Mortoniceratidae. 

Gen us unknown. 

A fragment of the whorl-side of an amrnonite from locality 112 
represents a strongly ornamented form with stout umbilical tubercles 
which appears to be a Mortoniceratid. If the identification is correct, 
the presence of the lower part, at least, of the pper Albian is indicated , 
but unfortunately more definite evidence for beds of that age is not at 
present forthcoming from East Greenland . 

Family Scaphitidae. 

Genus Scaphites Parkinson, 1811. 

Scaphites sp. cf. geinitzi d'Orbigny. 
Pl. 25, fig. L 

1850 Scaphites Geinit:.ii d'Orbigny, p . 214 . 
1896 Scaphites Geinitzi d'Orbigny. \\'oods, p. 81, pl. 3, figs. 5-7. 
1951 Scaphites geinitzi d'Orbigny. \\"right and Wright, p. 13. 

The species under consideration is represented by a single internal 
mould of the body-chamber, complete with the aperture but showing 
the side of the whorl only. The ornament consists of delicate primary 
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ribs which end in small tubercles, and secondaries which arise both from 
the tubercles and between them. There are three times as many second­
aries as primaries. \i\Tithin about 1.5 cm of the aperture the secondaries 
become more widely spaced than on the earlier part of the body-cham­
ber. The line of tubercles at the ends of the primaries appears to be placed 
about two-thirds of the way from the umbilicus to the periphery, but 
this may not be its true position since the specimen has been flattened. 
The suture-line is not visible. 

The example described above differs from typical English speci­
mens of S. geinitzi in having almost straight primary ribs which show 
no tendency towards a sigmoidal curvature, and in the spacing-out of the 
ribs immediately behind the aperture. The ornament on Scaphites body­
chambers often shows considerable variation between individuals of the 
same species, but on the basis of the single specimen available it is 
deemed unsafe to identify the Greenland form more closely with S. 
geinitzi. S. delicatulus Warren (1930, p. 66, pl. 3, fig. 3, pl. 4, figs. 7, 8) has 
ornament of the same pattern as S. geinitzi and the Greenland form, 
according to \iVARREN's description; unfortunately his illustrations are 
not clear enough to show the ornament. \VARREN's figured specimen is 
2.3 cm in maximum length and differs from S. geinitzi in having a thicker 
whorl and body-chamber. The proportions of the Greenland form are 
unknown and it is compared with S. geinitzi because d'ORBIGNY's species 
is bHter known than WARREN'S. 

S. geinitzi is found in the upper part of the Turonian of Great 
Britain, France, and Germany, and reaches maximum abundance in the 
Holaster planus Zone. S. delicatulus occurs in the lower part of the Smoky 
River Shale of Alberta, of Turonian age according to \\ ARREN. 

Occurrence: Locality 59, Upper Turonian. 

Scaphites greenlandicus sp. nov. 
Pl. 24, figs. 9, 10. 

1872 Scaph'ites roemeri d'Orbigny. Schliiter, p. 89, pl. 27, fig. 4 only. 
? 1876 Scaphites nico/letii Morton. Meek, p. 435, pl. 34, fig. 4 only. 

1885 Scaphites roemeri :Moberg, p. 29, pl. 3, fig. 9. 
1897 Scaphites roemeri d'Orbigny. ~iadsen, p. 49, plate. 
1918 Scaphites nicolletii Morton. Ravn, p. 363, pl. 9. 

The examples of Upper Senonian Scaphites from West Greenland, 
which appear all to belong to one species, have be~n placed in S. roemeri 
by MADSEN and S. nicolleti by RAVN. In the ·writer's view neither of these 
attributions can be maintained. S. nicolleti is a small species, MoRTON's 
figured specimen (1842, pl. 10, fig. 3) being only 4.2 cm in greatest dia­
meter, and moreover MoRTON mentions (op. cit. p. 209) that the species 
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has 'numerous minute tubercles' on the shoulders of the whorl. The 
tubercles are not shown in l\IonToN's figure but are seen in the smaller 
of :MEEK's examples (1876, pl. 34, fig. 2b) and are close-set, about one 
to each rib. The , v est Greenland species is appreciably larger than S. 
nicolleti and does not show the same kind of tuberculation. This identi­
fication has already been rejected by RosENKRANTZ (1942, p. 40). 

The identification with S. roemeri is more plausible. The examples 
figured by l\IADSEX and by RAvN correspond well with one of ScttLt.iTER's 
illustrations of S. roemeri ( l872, pl. 27, fig. 4), but the form depicted in 
that figure differs in several ways from figures 1- 3, of the same plate, 
which agree with the specimen for which d'OnBIGNY (1850, p. 21!1) pro­
posed the name roenieri, namely Ri.iMER, 1841, pl. 15, fig. 1. Sc11LOT.EH 
particularly remarks (p. 89) on the variability of S. roemeri, but neverthe­
less his figure 4 differs significantly from the typical form of the species. 
It has finer ribbing, and the shape of the shell and that of the aperture 
are quite different. Ro.\IER does not give a peripheral view or a whorl­
section, but specimens which correspond to his figure 4 are normally 
much fatter than the fossil represented in figures 1- 3, although the 
slenderness of the latter may possibly be an erroneous restoration by 
the draughtsman. The development of tubercles in the new species, as 
in S. roemeri, is variable, but the number ranges from none to two and 
the more numerous tubercles characteristic of S. roemeri are not found. 

The greatest diameter of the adult shell is usually about 7.5 cm; 
i\I.rnsE N (1897, p. 50) says the largest specimen from West Greenland 
is 8.3 cm long. The umbilicus is closed. The whorl-thickness of the holo­
type at a diameter of approximately 6.5 cm is .'36 °lo- The whorl-sides 
are flat, and parallel or slightly convergent. The aperture is overhanging 
and has a pointed rostrum, but is not perfectly preserved in any of the 
Greenland examples. 

At a diameter of about 2 cm (MADSEN, op. cit., fig. 2b) the inner 
part of the whorl-side bears ribs separated by flat interspaces. By inter­
calation of secondary ribs the total number of ribs on the venter is in­
creased to about three times the number of primaries. On the adult 
whorl the ribs are closely crowded on all regions of the whorl, secondaries 
are continuously being intercalated all the way across the whorl-side, 
and there are two or three times as many ribs on the venter as at the 
umbilical margin. The ribs in the adult have a sinuous course, curving 
strongly backwards from the umbilical margin, then taking a forward 
sweep towards the middle of the whorl-side, and curving backwards again 
into a radial direction towards the venter. The density of the ribbing 
varies betwe,en individuals. On the venter of the holotype there are about 
12 ribs to the centimetre at 5.5 cm diameter. Other specimens, including 
l\L\.nsEx's figure 1 and one of the Traill 0 examples, have slightly finer 
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and closer ribbing. Exceptionally there are one or two small, blunt tu­
bercles on each side of the venter at the beginning of the body-chamber. 
Tubercles are not known from West Greenland examples (MADSEN, p. 
50) but are present on ScHLUTER's German specimen and on two from 
Traill 0 (pl. 24, figs. 9, 10). 

The suture-line of the species is not known from any Greenland 
example. 

Types: A specimen in the Mineralogical Museum, Copenhagen, 
figured by MADSEN (figs. 3a, b) and by RAVN (fig. 2) is taken as the holo­
type of the new species. The body-chamber is not complete but it is 
the only figured specimen in which the venter and whorl-section are 
well displayed. Another example figured by RA vN (fig. 1) is regarded as 
a paratype to exemplify the form of the shell and the aperture. 

The species is found in both East and West Greenland, in Germany, 
and in Sweden (S. roemeri Moberg, 1885, pl. 3, fig. 9). It may be repre­
sented in North America by the larger of the two examples figured by 
MEEK (1876, pl. 34, fig. 4) as S. nicolleti, but figured North America ma­
terial is not adequate to establish the occurrence of the species there 
beyond doubt. The series figured by NOWAK (1912, pl. 33, figs. 8- 22) 
as Hoploscaphites constrictus Sow. and varieties from Poland is closely 
related to the present species but smaller in size, sometimes develops a 
number of peripheral tubercles on the body-chamber, and usually shows 
a greater contrast between the ornament on the septate portion of the 
shell and on the body-chamber. NowAK's examples well illustrate the 
variation which may be expected in an assemblage of Scaphites of the 
present type. 

Occurrence: The species is represented by several fragments from 
Joe. 58. The species is found in Europe in beds of Upper Campanian age. 

S caphites aff. morrowi J eletzky. 
Text-fig. 13. 

1935 Scaphites pygmaeus 7\forrow, p. 465, pl. 50, figs. 2a- e, 3. 
1949 Scaphites morrowi Jeletzky, p. 330. 

The single fragment from Traill 0 comprises the last few gas­
chambers and the beginning of the body-chamber. Only the whorl-side 
is preserved. The ribs are sharp, and the primaries run straight across 
the whorl side and over the venter; at the beginning of the body-chamber 
they begin to bear rudimentary tubercles about two-thirds of the way 
across. The secondaries arise, one between each pair of primaries, from 
one-half to two-thirds of the way across the whorl-side. The suture-lines, 
so far as they can be made out, are shown in text fig. 13. There is one 
suture to every two primary ribs. 
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The specimen agrees well with the corresponding portion of S. mor­
rowi, and the ribbing is like that described by l\foRRow for his species. 
The suture corresponds in general plan but is not quite so regular in its 
detailed arrangement. No significant difference can be found between 
S. morrowi and the Traill 0 specimen, but it would be unwise to assert 
absolute identity on the basis of such fragmentary material. 

Fig. 13. Side-view of the fragment of Scaphitcs aIT. morrowi Jeletzky from 
locality 51. X 3. 

The species described by MORROW as S. pygmaeus proved to be 
preoccupied and the name S. morrowi was proposed by JELETZKY in 
its place. 

S. morrowi occurs in the Blue Hill Shale of the Carlile Formation 
of Kansas, U.S.A. According to Schuchert (1943, p. 825) this formation 
corresponds to the top of the Turonian Stage. 

Occurrence: Locality 51, probably Upper Turonian. A fragment 
from loc. 59 may belong to the same or an allied species. 

Scaphites nodosus Owen var. quadrangularis Meek & Hayden. 
Pl. 24, fig. 8. 

1876 Scaphites 11odosus var. quadrangularis ;\leek & Hayden. ~leek, p. 428 , pl. 25, 
figs . 2- 4. 

One external mould of a damaged Scaphites from the same locality 
as S. greenlandicus, representing the body chamber and aperture, corre­
sponds with the present variety. The original description was unillustra­
ted, but MEEK in 1876 figured the type (fig. 3) and two other specimens, 
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one (fig. 2) more compressed than the type, and the other (fig. 4) larger 
and with coarser ornament. The fragment from Traill 0 agrees well with 
MEEK's figures 2 and 3 as regards ornament; it appears to belong to the 
more compressed, flat-sided form represented by figure 2, but owing to 
the incompleteness of the specimen this point cannot be checked closely. 

Also comparable is S. constrictus J. Sowerby as figured by DE 
GRossouvRE (1894, p. 248, pl. 31, figs. 1, 2, 7, 8), the principal difference 
being that the East Greenland form, like some of the North American 
examples, does not acquire widely-spaced ribs on the body chamber. 

The variety is found in the Fort Pierre Group of the western U.S.A., 
and is stated by REESIDE (1928, p. 32) to be of Upper Campanian age. 

Occurrence: Locality 58, Upper Campanian. 

Phylum ARTHROPODA. 
Class M alacostraca. 

Family Palinuridae. 

Genus Linuparus White, 1847. 

Synonyms: Podocratus Geinitz, 1850. 
Thenops Bell, 1858. 
Podocrates Schluter, 1862. 
Linuparis Stebbing, 1893. 

About half a dozen species, ranging from Aptian to Recent, are 
attributable to the genus. Fossil remains, with the exception of one or 
two species, are rare, but show that the maximum geographic range of 
the genus was in late Cretaceous times. The earliest known representative 
is L. carteri (Reed) from the British Aptian, known from three specimens 
of which two are figured by \\ oons (1925, p. 29, pl. 8, fig. 2), and the 
genus is next met with in the Upper Turonian of France whence Ro111AN 
and MAZERAN (1913, p. 113, pl. 4, fig. 29, text-fig. 34) described L. euthy­
mei, a species which is doubtfully distinct from L. vancouverensis (White­
aves, 1903, p. 325, pl. 41, fig. 1) from the Upper Cretaceous (?Senonian) 
of British Columbia. In the Senonian L. dulmensis (Geinitz) has been 
recorded, under different names, from Bohemia, Germany, Sweden, 
western Canada, Dakota and Tennessee, and its occurrences in Europe 
and America have now been linked by the present discovery in East 
Greenland. Both Lower and Upper Senonian fossils occur which, with 
the present incomplete knowledge of their morphology, must all be 
referred to GEINITz's species. 

In the Eocene the genus is again restricted to north-west Europe, 
whence two species are recognised, and continued to exist in this area 
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at least until i\Iiddle Oligocene times, for it has been found in beds of 
that age in Schleswig-Holstein. The single living representative, L. tri­
gonus (de Haan), is the type species of the genus and is found only in 
the Sea of Ja pan. 

Further discussion of the genus will be found in ORTMANN (1897, 
pp. 290- 293) and \Vooos (1925, pp. 26- 28). 

Linuparus diilmensis (Geinitz). 
Pl. 25, fig. 2, text-fig. '14. 

1850 Podocratus diilmensis Geinitz, p. 96, pl. 2, fig. 6. 
1862 Podocratus Diilmensis Becks. Schliiter, p. 713, pl. 12, figs. 1- :1. 
1874 Podocratus Schliiteri Tribolet, p. 362 . 

? 1879 Podocratus Diilmensis Becks. Schliiter, p. 603, pl. 13, figs. 1, 2. 
·1885 Hoploparia (?) ca11ade11sis Whiteaves, p.238, and 1885a, p. 87 , pl. II. 
1897 Linuparus atavus Ortmann, p. 293, text-figs. 1- t,. 
1900 Linuparus (Podocrates) ca11ade11sis (\Yhiteaves). \Yood,rnrd, p. 396, pl. 16, 

fig. 1. 
1926 Podocrat11s ca11ade11sis (WhiteaYes). Rathbun in \Yade, p. 185, pl. 63, figs . 

12, 16. 
1929 Linuparus diilmensis (Becks :\IS), Geinitz. Glaessner, p. 232. 

The type figure of H.(?) canadensis differs from GErNrTz's and 
ScHLUTER's figures of P. diilmensis in that the median ridge of the cara­
pace, posterior to the cervical groove, is marked off laterally by deep, 
angular, longitudinal grooves. There is no doubt that these resulted from 
the crushing of the carapace after burial, and they are to be observed, 
less symmetrically developed, in various other examples of the species 
including the one from East Greenland. \Vhen this fa •t is taken into 
consideration \VHITEAVEs' figure, and the other North American ex­
amples which have been published under his trivial name, agree per­
fectly with L. diilmensis. 0RTi\IANN, when he described L. atavus in 1897, 
appears not to have known of \VHITEAVES' species, and v\ HITEAVES him­
self (1903, p. 325) placed L. atavus in the synonymy of L. canadensis. 

L. diilmensis is distinguished from the other species of the genus by 
the well-developed spines which occur both on the anterior part of the 
carapace, where they form a characteristic pattern, and on the median 
and lateral keels posterior to the cervical groove. The arrangement of 
the spines has been well described by vVHITEAVES and by ORTMANN 
(lac. cit.). 

The single specimen from Traill 0 is incomplete, only part of the 
carapace being preserved, but a partial reconstruction can be made 
(text-fig. 14). The specimen is small, examples of the species being 
known from both North America and Europe which attain a size 
twice that of the present example. Measurements of several examples 
of the species are: 
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Traill 0 .............. . ........ . 
Schliiter 1862, pl. 12, fig. 2 ...... . 
Ibid. fig. 3 ....... .. .... .. .... .. . . 
Whiteaves, 1885 a, pl. 11 ......... . 
Ortmann, 1897, text-fig. 1 ....... . 

Length of carapace 
from the cervical 
groove forwards: 

2.65 (estimated) 
c. 5.4 
> 3.5 
> 4.5 

3.8 

Breadth across 
lateral ridges, 

immediately behind 
cervical groove: 

2.4(estimated) 
4.6 
3.5 

> 3.4 
3.6 

As shown by the accompanying photograph (pl. 25, fig. 2) the cara­
pace is considerably damaged. The anterior margin is not complete but 
the base of the supraorbital spines is assumed to be represented by the 
broken triangular fragment which has been displaced to the right of the 
mid-line, and fragments may be seen of the margin lateral to these 
spines, but the antero-lateral spines are not preserved. The slight ridge 
which bears the "curved, longitudinal series of three spines" (ORTMANN, 
op. cit., p. 294) forms the apparent lateral margin on the left side of the 

(\ _ ,.. • • : • J • 

Fig. 14. Partial reconstruction of the specimen of Linuparus diilmensis (Geinitz) 
from locality 50. X 2. The anterior margin and the posterior part or the carapace 
are omitted. The spinose lateral ridges on the post-cervical region have been turned 
outwards and appear to form the lateral margins, as the actual margin has been bent 
underneath. The granular ornament is shown on the right-hand side of the 

carapace only. 

anterior part of the carapace, for the area between it and the true lateral 
margin has been folded underneath. On the right side the the row of 
three spines is not preserved, and the lateral margin is also destroyed 
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except for a short distance immediately in front of the cervical furrow. 
The arrangement of tubercles on the median part of the anterior section 
of the carapace, characteristic of the species, is well seen. Although the 
carnpace is broken in several places, and along some of the fractures 
the neighbouring sections have been forced one over the other, the form 
of the part of the specimen in front of the cervical groove can be restored 
with some confidence. Along the cervical groove itself a break has oc­
curred and the posterior portion has been pushed forward and over the 
antPrior. Behind the cervical groove the tuberculate median ridge is well 
shown and also the right lateral one which, on account of the true lateral 
margin having been bent underneath it, appears to form the lateral 
margrn of the carapace. The posterior part of the post-cervical region 
is mi:asing. A portion of the under surface has been exposed but is much 
dam11ged and does not merit further comment. 

Occurrence: Locality 50, Sphenoceramus Beds, Upper Santonian 
or Lower Campanian. 

Phylum ECHINODERMATA. 

Class Echinoidea. 

Family Spatangidae. 

Genus Ecbinospatangus l\leuschen, 1778. 

Echinospatangus sp. indet. 1 ) 

The specimens bear some resemblance to E. argillaceus (Phillips) 
originally described from the Speeton Clay of Y orkshirc, and also known 
from the Aptian of France, but it. would be unwise to assert specific iden­
tity since the original shape of the test in the crushed Greenland material 
is unknown. Comparison is only possible as regards the shape and dispo­
sition of the pore-pairs, which corresponds, in particular, with the figures 
given by d'ORBIGNY (1855, pl. 845). However, in the Greenland form 
the antero-lateral ambulacral areas are characteristically short. 

The age of the material from Traill 0 is not known, and the echi­
noids cannot be identified sufficiently closely to give an exact horizon. 
Echinospatangus is principally a Lower and l\Iiddle Cretaceous genus, 
and the specimen is likely to come from the Aptian, Albian or Cenoma­
nian rocks rather than from the Turonian or Senonian formations also 
found in the island. 

Occurrence: Locality 61, age uncertain. 

1 ) The notes on this and the following species have been very kindly contributed 
by :\fr. :VI. Y. HASSAN, who has been good enough to examine the material. 
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Genus iUicraster Agassiz, 1836. 

? Micraster sp. indet. 

The specimens would he certainly identifiable as Micraster if it were 
not for the distortion of the test and obliteration of the structure of the 
apical disc which make exact comparison of the Traill 0 material im­
possible. 

The closest species to the present form is apparently 111. leskei (De 
Moulins), well-known from the Senonian of England, France, and else­
where, which is similar in the nature of the pore-pairs and the interpori­
ferous areas. It is undesirable to be dogmatic as to the identification of 
the species since other important features, particularly the details of the 
peristome and periproct, and the shape of the test, are not known from 
the Greenland material. 

Occurrence: Locality 57, ?Senonian. 

Indeterminate echinoid remains. 

Echinoid remains have been recovered from a number of Cretaceous 
exposures, hut unfortunately all are crushed and in a poor state of pre­
servation as regards the details of the test. A preliminary examination 
has not revealed any recognisable forms except the two mentioned above, 
and it is doubtful whether further progress could he made with the 
material. 

Phylum COELENTERATA. 

Class A nthozoa. 

Genus Caryophyllia Lamarck, 1801. 

? Caryophyllia sp. 

An example 11 mm in diameter has about 50 septa, the longer 
reaching almost to the axis. 

Caryophyllid corals were recorded by the writer (1949, pp. 7, 11) 
from Geographical Society 0 from beds probably at about the same 
horizon as the Traill 0 occurrence. 

Occurrence: Locality 74, Lower Alhian (Leymeriellan), Tardefur­
cata Zone. 

111 9 



XII. NOTES ON THE FAUNAS 

A. Jurassic. 

Bathonian-Callovian. 

The relationships and correlation of the Bathonian and Callovian 
faunas of East Greenland were discussed at length by SPATH (1932) when 
he described the extensive faunas from Jameson Land. i\' o important 
new fauna! elements have been discovered since SPATH wrote, nor do 
discoveries elsewhere add much to SPATH's conclusions. 

SPATH recognised four successive groups of strata which he named 
after the characteristic ammonite genera, and within the main groups 
he recorded (op. cit. p. 138) a number of horizons which are probably 
applicable to Jameson Land only. 1 } For convenience of reference the 
following zonal names are used for East Greenland in the present work: 

i\'ame 
Tychonis Zone ...... . 

Kochi Zone ........ . 
l\'udus Zone ........ . 

Pompeckji Zone .... . 

Index species 
Kepplerites (Seymourites) 

tychonis ( HaYn) 
Arcticoceras kochi Spath 
Arctocepha/ites (Arctoce­

phalites) n11d11s Spath 
Arctocepha/ites (Cranoce­

phalites) pompeckj i 
(.\Iadsen) 

Spath's subdivisions 
Kepplerites-Cadoceras 

Beds, : pars 
A rcticoceras 13cds 
A rcloceplwl ites lleds 

Cranocephalites Beds 

The Po~IPECKJI and Nuous zones should possibly be regarded as 
subzones of a single zone. SPATH's provisional placing of the Cranocepha­
lites and Arctocephalites Beds as equivalent to t,Yo successive zones in 
the European sequence tends to overstress the differences between the 
two faunas whereas, as SPATH pointed out (1932, pp. 14- 15), Cranocep­
halites and Arctocephalites are both closely related and separated only 

1) 1'Lnlic in 1949 (p. 161 ) listed as "Ammonitenzonen (SPATH 1932)" SPATH's 

horizons, in four groups numbered (! ) to (4). The term zone was not used by SPATH 

and I do not think that ~IA y:-;c intended to suggest the elevation of the horizons 
to the dignity of zones. In case they should be so interpreted, howeYer, it is important 
to emphasise that they are quite unsuitable for the purpose. 
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by 20 m of beds in their field occurrence. The horizons represented in the 
Kepplerites-Cadoceras Beds in Jameson Land may belong to more than 
one zone, as mentioned below. 

In attempting to date the Kepplerites- Cadoceras Beds SPATH was 
faced with a dilemma. Consideration of the species of Cadoceras led him 
to state that "the East Greenland species do not include a single form 
that points to the Middle rather than to the Lower Callovian or to a still 
earlier horizon" (1932, p. 140). Seymourites, represented by abundant 
material from \ ardekl0ft, but not known from the extensively-studied 
European successions, appeared likely to be pre-Calloviense Zone in 
date; the genus Kepplerites, to which Seymourites is attached as a sub­
genus, is found in the Herveyi Zone in Europe, at the base of the Callo­
vian (top of Bathonian in SPATH's classification). From the evidence of 
these two genera the beds with Seymourites and Cadoceras would seem 
to fall most comfortably at the horizon of the Herveyi or Koenigi Zones, 
and to be equivalent to pper Cornbrash or Kellaways Clay of the Eng­
lish succession. 

A single ammonite from Jameson Land, however, identified as a 
Kosmoceras (Gulielmiceras) and described as a new species, K. (G.) pau­
per Spath, was found (SPATH, op. cit. p. 97) to be almost indistinguish­
able from examples from the Kellaways Rock of Yorkshire. This is the 
only ammonite which can be directly compared with forms from Eng­
land, and indicates a Middle Callovian age, equivalent to the Calloviense 
or Jason Zone in Europe. 

The position of K. (G.) pauper in the Greenland sequence is unfortu­
nately not certainly known. The principal occurrence of Cadoceras and 
Seymourites is at Vardekl0ft on the shores of Hurry Inlet, where many 
ammonites have been found in a line of calcareous or clay-ironstone con­
cretions. Near Point Constable, about 15 km to the north, three ammon­
ites were recovered; two species of Cadoceras, one of which also occurs 
in the concretions at Vardekl0ft, and the Gulielmiceras referred to above. 
They were identical in preservation with the Vardekl0ft specimens, but 
all were found loose, and there is no proof that they were all derived 
from the same bed. SPATH (op. cit. p. 146) assumed that more than one 
fauna is represented in the Kepplerites- Cadoceras beds which he regarded 
as of both Lower and Middle Callovian age (equivalent to Koenigi and 
Calloviense Zones of Europe), recognising a lower Victor (after Cado­
ceras victor Spath) and an upper Pauper horizon. SPATH remarked that 
the ammonite horizon at Vardekl0ft might be a condensed deposit, and 
the results of the work in Traill 0 provide a further, if slight, reason for 
suspecting that this may be the case. The absence of Seymourites near 
Point Constable may be held to be accidental, since only three ammon­
ites were found in all. In Traill 0, however, a bed with Kepplerites (Sey-

9• 
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mourites) in a series of presumably rapidly deposited sandstones contained 
this ammonite in abundance but no other genera, whereas the only spe­
cimen of Cadoceras recovered, admittedly fragmentary and found in 
scree, was in a quite different matrix. The examples of Kepplerites ( Sey­
mourites) are attributed to a new species but are so similar to Jameson 
Land species that they are undoubtedly of the same age. It is possible, 
therefore, that the Cadoceras and Kepplerites (Seymourites) elements of 
the fauna of the concretion band at Vardekl0ft may yet be proved to be 
of different ages if suitable localities for collecting can be found, either 
in Traill and Geographical Society 0er, or in central Jameson Land 
where Seymourites also occurs (STAUBER, 1940, p. 22). 

Although Arctocephalites was first described from Franz Josef Land 
and Kepplerites (Seymourites) is known from Spitzbergen and elsewhere, 
the only region which affords a detailed parallel for the East Greenland 
Bathonian- Callovian faunas is North America, but the comparisons do 
not assist much with the dating of the faunas in terms of the European 
succession. Seymourites and Arctocephalites ( as "JI iccocephalites" and 
"~ietacephalites") have for some time been known from Canada (McLEARN 
1929; BucK~IAl\', 1929) and IMLAY (1948) has more recently reported 
from the western interior of the United States a sequence of faunas in 
which the presence of Arctocephalites, Arcticoceras and Seymourites sug­
gests a close connection with East Greenland. Between the Arcticoceras 
and Seymou.rites zones in North America h1LAY records (op. cit. p. 15) 
a zone characterised by Gowericeras, which he therefore correlates with 
the Koenigi Zone of Europe. L°IILAY only figured (1948, pl. 7, figs. 1- 11) 
one of the seven species of Gowericeras which he claims to have recog­
nised, namely the new species G. subitzun Imlay. The figures do not enable 
hILAY's generic identification to be unreservedly confirmed, for typical 
examples of Gowericeras have bituberculate primary ribs, whereas the 
North American forms have only one tubercle near the ventral end of 
each primary; moreover the ribbing on their outer whorls is nearly 
straight and lacks the strongly curved primaries, and the abrupt back­
ward bend near the origin of the secondaries, which are typical of many 
English species of Gowericeras. 

Above his Gowericeras zone lMLA Y recognises two horizons within 
the beds with Seymourites, a lower characterised by K. ( S.) cf. tychonis 
(Ravn) and an upper by K. (S.) mclearni, a new species. The lower hori­
zon he equates with the Seymourites fauna of Jameson Land. From the 
upper he reports Grossouvria and Sigaloceras and correlates it· with the 
Calloviense Zone of Europe, but the ammonites are not described or 
figured so that the correlation cannot be discussed in detail. 

The Arcticoceras fauna was regarded by SPATH as not earlier than 
the Koenigi Zone, but I111LAY (op. cit. p. 15) would now place it lower, 
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since in North America it occurs below the Gowericeras fauna mentioned 
above. There is, however, no positive evidence for its exact position, and 
there is no reason why the Gowericeras fauna of North America should 
represent the whole of the Koenigi Zone of Europe, nor why the Arctico­
ceras fauna, even if below Gowericeras, should be the equivalent of the 
whole of the Macrocephalus Zone of ARKELL( = Herveyi Zone of SPATH's 
1932 table, p. 145) as it is shown in IMLAY's table (op. cit. pl. 4). 

Arctocephalites and Cranocephalites are not readily dateable. The 
two genera (or subgenera, as they are here regarded) are closely and 
apparently directly related, and Arctocephalites in turn appears to be 
connected by transitions to Arcticoceras; in any case the ranges of the 
two latter genera overlap at Hj0rnefjeldet. SPATH therefore reasonably 
concluded that the three faunas were not widely separated in time, and 
regarded the Cranocephalites and Arctocephalites faunas as approximate 
equivalents of the Lower and Upper Cornbrash of England respectively, 
although it seems equally probable, in view of the close association of 
the two faunas emphasised by SPATH (see, i. a., op. cit. p. 14) that both 
might be assigned to the Upper Cornbrash (Herveyi Zone of SPATH, 
Macrocephalus Zone of ARKELL, 1946), in which case the whole of the 
East Greenland succession discussed above would be of Callovian age 
in the interpretation adopted by some workers (see ARKELL, 1946, p. 9). 
IMLAY (op. cit. pp. 14- 15) rejects the last possibility and assigns Arc­
tocephalites to the Discus Zone at the top of the Bathonian, so that ac­
cording to his interpretation Cranocephalites lies even lower, but there 
is as yet no evidence to settle the question. h1LA Y (loc. cit.) also reported 
the European genus Procerites associated with Arctocephalites but no 
details are available. It is much to be hoped that a full account of the 
North American ammonites briefly reported on by I111LA Y will be pub­
lished soon, since they are evidently an important addition to the faunas 
of the province to which East Greenland, Spitzbergen and Franz Joseph 
Land also belong. 

The lamellibranchs of the Yellow Series are mostly longranging 
forms, closely allied to the European faunas of the time, and call for no 
special comment. An interesting addition to the Bathonian- Callovian 
faunas was the discovery, for the first time in beds of this age in Green­
land, of brachiopods associated with Cranocephalites at localities 120 and 
137. They are described in a separate paper (M. o. G., vol. 111, no. 6) by 
Dr. Murn-Woon who finds that their closest affinities are with species 
from the Carpathians. The Traill 0 material is fragmentary and of 
limited variety and comment on the significance of these affinities 
should perhaps be reserved. 
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Oxfo1·dian-Rimmeridgian. 

Ammonite faunas at this time were less strikingly differentiated 
geographically than during the Bathonian and Callovian, and the rela­
tionships and age of the Greenland Cardioceratid faunas, to which no 
new elements have been added by the present investigation, have been 
fully discussed by SPATH (1935, p. 68 et seq.). The single example of 
Rasenia and the indeterminate perisphinctids from locality 128 are quite 
inadequate for further discussion. 

B. Cretaceous. 

Infravalanginian. 

The only fossils available for dating the Pachyteuthis Beds are the 
belemnites, Buchia being unsuitable for precise stratigraphic correlation. 
The belemnites are identified with a species described from the base of 
the Spilsby Sandstone of Lincolnshire, England, and the beds are there­
fore provisionally assigned to the upper part (Subcraspeditan) of the 
Infravalanginian stage. The correlation should be accepted with reserve, 
since although the stratigraphical range of the species in England is re­
stricted, this may be due to the incompleteness of the succession, and 
only the finding of suitable ammonites would date the beds beyond ques­
tion. The unique Lytoceratid found in the Pachyteuthis Beds is not speci­
fically determinable. 

Valanginian. 

The ammonite fauna from locality 92 consisting, except for Phyllo­
ceras and Lytoceras, solely of Polyptychitidae may be placed at once in 
the Polyptychitan Age of the Valanginian. Closer definition of the hori­
zon in terms of zones recognised elsewhere is difficult since most of the 
species are new and show certain local peculiarities, and the stratigraphy 
of the Russian faunas, where the closest relations of the East Greenland 
species are to be found, is not known in detail. 

The presence of Lytoceras and Phylloceras is anomalous in a fauna 
which is otherwise entirely of "boreal" aspect. Both the genera are absent 
from the well-known Polyptychitid faunas of Russia, North Germany and 
England. SPATH (1939, p. 146) has pointed out that our knowledge of 
fauna! provinces at this time is inadequate and the subject is complicated 
by the incompleteness of the successions in most areas. SPATH believes 
(op. cit. p. 147, note 1) that, even, in the southern Tethyan area, if a 
complete succession was discovered the Polyptychitids would be found in 
their appropriate place, although possibly dominated by other forms, and 
remarks that they are not unknown in localities outside the northern 
province. Even if the Polyptychitids may have extended into the Tethyan 
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area during their acme, the fact remains that the long-ranging southern 
genera Lytoceras and Phylloceras did not normally live in the areas where 
Polyptychitids were abundant. The East Greenland faunas from Traill 
0 and Albrechts Bugt may belong to a horizon in the Valanginian, marked 
by a temporary northward spread of Lytoceras and Phylloceras, which 
is unrepresented by faunas elsewhere in the "boreal province". 

None of the Polyptychitids are unreservedly identified with species 
described from other areas, and the number of forms which are provi­
sionally compared with existing species might be reduced if more material 
were available. Nevertheless the presence in the fauna! list of a number 
of Russian species serves to emphasise that the nearest allies of the pre­
sent fauna are to be found among the Russian and Siberian Polyptychi­
tidae described by N1KITIN (1888), BoGOSLOVSKY (1902) and PAVLOV 
(1913). If there is a greater similarity, however, to Russian forms than 
to species from Speeton (England) and North Germany, this is probably 
due primarily to the absence of the faunas in question in the last two 
areas, rather than to fauna) differentiation within the horeal province. 
Nevertheless, geographical dispersion is likely to have produced some 
local peculiarities, and certain characteristics of the East Greenland fauna 
are attributable with as much plausibility to this cause as to any age differ­
ence between the assemblage and its nearest relations. One such feature 
is the unusually strong forward curve of the ribs on the venter in most 
of the species, and another is the combination in several species of a Neo­
craspeditid trend in ornament with Polyptychitid or Euryptychitid shell­
form. These features are manifested irrespective of the usual generic or 
subgeneric grouping and are evidence at once of the fundamental homo­
geneity of the Polyptychitidae, which underlies extreme differences in 
shell-form, and of the intricate interrelationships between ammonite 
"species". The attempt to classify the East Greenland material is a 
warning against any over-rigid subdivision of the Polyptychitidae. 

Occasional reference is made in the specific descriptions to Califor­
nian species and one Greenland specimen is described as a new variety 
of a Californian form. There is no general similarity between the Valan­
ginian faunas of California and Greenland, and the apparent relationship 
of one or two species may not be very close. 

The age of the Valanginian fauna will only be considered briefly. 
The best-known succession in the Polyptychitid province is at Speeton 
in Yorkshire, England (SPATH, 1924), but unfortunately it affords no 
close parallel with the present fauna. The East Greenland assemblage 
clearly has no affinity with the earliest Polyptychitan faunas, of the 
diplotomus and brancoi zones, which are found in Northern Germany 
(voN KOENEN 1909) but are not represented at Speeton. Neither is there 
much in common with the ammonites of the ramulicosta zone at Speeton 
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(bed D3), hut there are some grounds for comparison with the dichotomus 
fauna which occurs at Speeton derived in bed D2• Both are characterised 
by the presence of Euryptychites and ~•eocraspedites, and there is a fairly 
close resemblance between the species of Euryptychites in the two faunas. 
On the other hand, Dichotomites of the bidichotomus group, prominent 
at Speeton, have not been found in East Greenland, which moreover 
yields a number of species which can be matched from Russia but not 
from Speeton. Since the upper part of the Valanginian is incompletely 
represented by the derived faunas at Speeton, closer dating in terms of 
the Speeton succession is not possible, and the precise equivalents of the 
East Greenland fauna and its Russian relations are not found in York­
shire. The tentative conclusion is that the East Greenland fauna repre­
sents a horizon near the top of the Polyptychitan Age. 

Aptian. 

The Aptian beds are dated by an example of Sanmartinoceras, closely 
comparable with European species of the genus which had a wide distri­
bution during the Gargasian stage of the Upper Aptian. The only other 
fossils, apart from lnoceramus, are specimens of Lytoceras which agree 
with L. polare Ravn already described from East Greenland. 

Albian. 

The Lower Albian at locality 74 is dated by a fragment of Leymeri­
ella, a genus familiar in England and France. The other ammonites in 
the fauna belong to two genera which arc unknown in the north-west 
European area. One, described on page 115 as "P11zosia" sigmoidalis, is 
a new Desmoceratid which can only be matched in a fauna from Alberta, 
Canada. Other, probably different, Desmoceraticls are recorded from the 
Lower Albian of Geographical Society 0 by SPATH (1946, p. 9) as Puzosia 
(Callizoniceras?) sp. and Beudanticeras cf. hiilenense Anderson, and by 
the present writer (1949, p. 7) as Puzosia sp., but these species, which 
are all represented by poorly preserved material, have not been studied 
in detail. 

The second genus, Arcthoplites, is known from Spitzbergen as well 
as from East Greenland and Central Russia whence it was originally 
described, but none of the material found outside Russia is good enough, 
to judge from figured examples, for satisfactory comparison with the 
type-figures. The specimens from Spitzbergen and East Greenland all 
appear to be close to the type-species A. jachromensis (Nikitin), although 
better material might reveal differences. 

In comparison ·with more southerly areas, the Lower Albian fauna 
of Traill and Geographical Society 0er is meagre. None of its southern 
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companions accompanied Leymeriella to East Greenland. Arcthoplites 
seems to have been a true boreal genus, perhaps spreading westwards 
from Russia, and "Puzosia" (gen. nov.) sigmoidalis, together with the 
Beudanticeras cf. hulenense recorded by SPATH, link the area with North 
America, B. hulenense being a Californian species. 

Higher beds in the Albian have yielded fragments of Mortoniceratids, 
but as in the case of the Hoplitids from Geographical Society 0 (SPATH, 
1946, p. 9; DONOVAN, 1949, p. 7), no material suitable for extensive study 
has been found. Some of the Middle Albian Hoplitids are like English 
forms (SPATH, Zoe. cit.) but others cannot be matched by European species 
(DONOVAN, op. cit. p. 9). lnoceramus and Aucellina, common at some 
horizons in the Middle and? Upper Albian, are both well-known European 
lamellibranch genera. 

Cenomanian. 

The Cenomanian beds are securely dated as belonging to the Varians 
Zone by numerous examples of the ammonite Schloenbachia, which agree 
with well-known European species. lnoceramus crippsi, the dominant 
lamellibranch, is also a characteristic European species, although similar 
ones are found in North America and their relationships to the European 
forms have not been fully investigated. The other members of the fauna 
are rare and do not merit comment, except for the shell recorded as 
Variamussium cf. ignoratus (Ravn) which remains something of a puzzle. 
Species which are closely similar are found in the Albian (DONOVAN, 
1949, pp. 7, 10) of Geographical Society 0 and the Upper Cretaceous 
(? Senonian) of West Greenland, but no closely comparable forms have 
been recognised from the Cretaceous of Europe or North America. 

Turonian. 

Two species of Scaphites have been found in the Turonian. They are 
identified with described species with reservations which are due to the 
inadequacy of the material rather than to any positive differences. One 
species, Scaphites sp. cf. geinitzi, shows similarity to both European and 
Canadian species and it is unknown to which it is more closely related. 
The second species is compared with S. morrowi which was described 
from Kansas. Several other North American species of Scaphites belong 
to the same species-group as S. morrowi, which seems to be unrepresented 
in Europe. Both the species of Scaphites indicate an Upper Turonian 
date. S. aff. lamberti was recorded from Geographical Society 0 by SPATH 
(1946, p. 11) but this species has not been found by the present writer, 
neither has Prionotropis, a common European and American Turonian 
ammonite also recorded by SPATH (Zoe. cit.). On account of the rarity of 
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identifiable Turonian ammonites from East Greenland (three specimens 
examined by SPATH and three by the present writer) it would be unsafe 
to assert that the Prionotropis indicates a different horizon from the 
Traill 0 Scaphites. 

The Turonian lnoceramus, identified with the European I. lamarcki, 
cannot be discussed at length since no complete or uncrushed examples 
were found. /. lamarcki is an exceedingly variable species and most of 
the Traill 0 fragments can be matched with British examples. A number 
of species of Jnoceramus have been set up by McLEARN (1926) and\\ AR­
REN (1930) for material from Alberta which includes examples close to 
I. lamarcki. 

Senonian. 

The Sphenoceramus Beds are characterised by species of the steen­
strzipi-patootensis group which are common in the Upper Santonian and 
Lower Campanian of Europe, \\ est Greenland and Canada. The only 
other identifiable lamellibranch is 0xytoma tenuicostata which closely 
resembles European forms, as do the examples from Knudshoved in 
Hold with Hope. The West Greenland species of 0xytoma is also regarded 
by the present writer as more closely comparable to the European 0 . 
tennicostata Lhan to the North American 0. nebrascana with which it was 
identified by RAVN (see p. 88). The geographical distribution of the crab 
Linuparus dii.lmensis is fully described on page 125. The Sphenoceramus 
Beds have yielded no ammonites, so their age cannot be exactly deter­
mined. 

The unique occurrence of Upper Campanian at locality 58 is dated 
by Scaphites greenlandicus and allied species which were distributed, at 
this time, in a belt which included Germany , East Greenland, \\ est 
Greenland and part of i\'orth America. Two of the lamellibranch species 
of this date are common to East and Vi7est Greenland and one of these 
( ~

7ucula ca11cellata) also occurs in North Ame1·ica. The third lamellibranch 
recorded ( Lucina laminosa) is as widely distributed as the Scaphites, 
being recorded from Bohemia, Sweden, Denmark, and :'iorth America. 
It may be represented by the imperfectly known L. pfaffi from \\ est 
Greenland. 



XIII. SUMMARY OF RESULTS 

1. An extensive investigation of the l\Iesozoic rocks of Traill 0, East 
Greenland, has been made for the first time, and a detailed strati­
graphical and palaeontological account is given. 

2. The Jurassic rocks are referred to the predominantly sandy Yellow 
Series, of Bathonian- Callovian age, and the argillaceous Black Series, 
Oxfordian- Kimmeridgian age, and are comparable to the develop­
ment in the area from 74 ° N. to 75 ° j',;_ latitude. The Upper Portland­
ian may be represented. 

3. The Cretaceous rocks are largely shales and are shown to include for­
mations belonging to the ? Upper Infravalanginian, lVIiddle Valangi­
nian, Upper Aptian, Albian, Lower Cenomanian, Upper Turonian and 
Senonian stages. The Valanginian, Aptian and Albian beds are also 
represented between 73 ° :i\. and 75 ° :N. latitude, but the Cenomanian 
and higher beds have only been found in the area of Traill and Geo­
graphical Society 0er, with the exception of the Senonian of Hold with 
Hope. The highest Senonian fauna, of Upper Campanian age, is the 
youngest l\Iesozoic fauna known from East Greenland, and is closely 
related to the fauna of the same age in ,~ est Greenland. 

4. The Jurassic faunas closely resemble those already described from 
Jameson Land and i\Iilne Land by SPATH (1932, 1935). Elements from 
the faunas occm also in Spitzbergen and Franz Josef Land, and there 
are close parallels in western North America. 

5. The Cretaceous faunas show affinities with both North America and 
Europe. Much of the material is indifferently preserved, but the good 
Polyptychitid ammonite fauna from the Middle Valanginian is note­
worthy. The Albian fossils represent a still incompletely known fauna, 
but the Cenomanian ones are for the most part of European affinities. 
The Turonian and Senonian faunas include species of Scaphites and 
lnoceramus with both North American and European connections, and 
the Senonian crab Linuparus diilmensis was an unusual find. 
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6. The main structural elements within the area are faults, which define · 
a graben within which the Cretaceous rocks are preserved. The age of 
the faulting is unknown but presumably Tertiary. 

7. The igneous rocks comprise plutonic masses of syenite, with associated 
minor intrusions, and a series of basic intrusions. Some or all of the 
igneous rocks are post-Campanian but there is no more exact evidence 
as to their age. 



LIST OF REFERENCES 

Aa1cH, 1-1. 1851. Verzeichniss einer Sammlung von Versteinerungen von Dhagestan, 
mit Erliiuterungen. Zeit. Deut. Geol. Ges. vol. 3, pp. 15- 48, pl. l, 2. 

ALDINGER, 1-1.1935. Geologische Beobachtungen im Oberen Jura des Scoresbysundes 
(Ostgronland). Medd. om Gr0nl. Bd. 99, no. l. 

ANDERSON, F. M. 1938. Lower Cretaceous deposits in California and Oregon. Geol. 
Soc. Am. Special Paper No. 16. 

ARKELL, \V. J. 1926. Studies in the Corallian Lamellibranch Fauna of Oxford, Berks 
and Wilts. Geol. Mag., vol. 63, pp. 193-210, 534-555. 

- 1930. A Monograph of British Corallian Lamellibranchia, Part II. Pal. Soc. 
1933 A Monograph of British Corallian Lamellibranchia. Part V. Pal. Soc. 

- 1934. A Monograph of British Corallian Lamellibranchia. Part VII. Pal. Soc. 
- 1946. Standard of the European Jurassic. Bull. Geol. Soc. Amer. vol. 57, pp. l-34. 

BAILEY, E. B. and WEI 1, J. 1932. Submarine Faulting in Kimmeridgian times: 
East Sutherland. Trans. Roy. Soc. Edinburgh vol. 57, part 2, pp. 429- 467, 3 pl. 

B1ERTHER, W. 1941. Vorliiufige i\Iitteilung iiber die Geologie des ostlichen Scoresby­
landes in Nordostgronland. Medd. om Gron!. Bd. tl4, no. 6. 

BoGosLo VsK Y. )I , A. 1902. :.Vlaterialien zur Kenntnis der Untercretacischen Ammo­
nitenfauna von Central- und .'.\ord-Russland. Mem. Com. Geol. n.s. livr. 2. (In 
Russian with German translation). 

BoGVAD, R., & RosE NKRANTZ, A. 1934. Beitriige zur Kenntnis der Unteren Kreide 
Ostgronlands. :.\fodd. om Gron!. Bel. 93, no. l. 

BucKMAN, S. S. 1929. :Mesozoic paleontology of Blairmore region, Alberta. Jurassic 
Am111onoidea. Bull. "11: at. Mus. Cananda no. 58, pp. ·l - 27, pl. ·l - 3. 

BUTLER, 1-1., 1948. l\ otes on the Geological Map of Canning Land. Medd. 0111 Gron!. 
Bd. 133, no. 2. 

CoTTREA u, J. 1927. Types du Prodrome de paleontologie stratigraphique universelle. 
Ann. de Pal. t. 16, pp. 101-132, pl. 12-16. 

Cox, L. R., & ARKELL, \Y. J. 1948. A survey of the Mollusca of the British Great 
Oolite Series. Part I. Pal. Soc. 

DoNOVAN, D. T. 1949. Observations on the :.Vlesozoic Rocks of Geographical Society 
0, East Greenland. i\fedd. om Gron!. Bd. 149, no. 5. 

DuMoRTIER, E. 1874. Eludes paleontologiques sur Jes depots jurassiques du bassin 
du Rhone. 4ieme partie. Lias superieur. Paris. 

ETHERIDGE, R. 1872. Description of the Palaeozoic and :\Iesozoic Fossils of Queens­
land. Quart. Journ. Geol. Soc. vol. 28, pp. 317-359, pl. 13- 27. 

F1scHER, A. G. 194 7. A Belemnoid from the late Permian of Greenland. Medd. om 
Gron!. Bd. '133, no. 5. 

FREBOLD, H. 1929. Ammonitcn aus dcm Valanginien von Spitzbergcn. Skr. om Sval ­
bard & Ish. no. 2 l. 
1930. Verbreitung und Ausbildung des Mesozoiku111s in Spitzbergen. Skr. 0111 
Svalbard & Ish. no. 31. 



142 DESMOND T. Do11ovAN. IV 

FREBOLD, H. 1932. Die Lagerungsverhaltnisse der Unterkreide im Xordlichen Tei! 
von Ostgronland und die Frage der Pratertiaren Fjordanlage. Medd. om Gron!. 
Bd. 84, no. 6. 
1932 a. Grundztige der tektonischen Entwicklung Ostgronlands in Postdevoni­
scher Zeit. i\Iedd. om Gronl. Bd. 94, no. 2. 

- 1933. Untersuchungen tiber die Verbreitung, Lagerungsverhaltnisse und Fauna 
des oberen Jura von Ostgronland. i\ledcl. om Gronl. Bd. 94, no. I. 

- 1934. Obere Kreide in Ostgronland. i\Iedd. om Gronl. Bel. 84, no. 8. 
- 1935. ::\Iarines Aptien von der Koldewey Insel (Xordliches Ostgronland). i\Iedd. 

om Gronl. Bel. 95, no. 4. 
- & XoE-::'\YGAARD, A. 1938. i\Iarines Jungpalaeozoikum und Mesozoikum von der 

Traill-Insel (Ostgronland ). i\ledd. om Gronl. Bel. 119, no. 2. 
GARDllER, J. S. 1884. British Cretaceous Xuculidae. Quar. Journ. Gcol. Soc. vol. 

40, pp. 120- 145, pl. 3--5. 
GEINITZ, H. B. 1850. Das Quadersandsteingebirge oder Kreidegcbirge in Deutsch­

land [Palaeontology]. Freiberg. 
GLAESSNER, i\I. F. 1929. Crustacea decapoda. Fossilium Catalogus I: Animalia. 

pars 41. 
GRossouYRE, A. de. 1894. Recherches sur la Craie Superieure. Deuxieme partie. 

Paleontologie. Les Ammonites de la Craie Superieure. i\Iem. Carte geol. det. 
France ( 1893 ). 

I-Li.GG, R. '1930. Die )Iollusken und Brachiopoden der Schwedischen I~reide. I. Eriks­
dal. Arsb. Sver. Geol. Und. 23 (1929) ::'\o. 8. 
1935. Die i\Iollusken und Brachiopoden der Sclmedischen Kreide. II. Kullemolla, 
Lyckas, Kaseberga und Grasryd. Arsbok Sver. Geol. Und. 28 (1934 ) Xo. 5. 
1947. Die )Iollusken und Brachiopoden der Schwedischen Kreide: das Kristian­
stadgebiet. Arsb. Sver. Geol. Und. 41 (1947) ::'\o. 4. 

HALL, J., & i\IEEK, F. B. 1856. Descriplion of Xew Species of Fossils, from the Cre­
taceous Formations of ::'\ ebraska, with Observations on Baculites ovatus and 
B. compressus, and the Progressive Development of the Septa in Baculites, Am­
monites and Scaphites. )Iem. Amer . .-\cad . .-\rt & Sr-i. 11.s. vol. 5, pp. 3i 9- t.t 1, 
pl. 1- 8. 

HARRIS, T. )I. 1946. Liassic and Rhaetic Plants C:ollcdcd in I 9:l6- :l8 from East 
Greenland. )Iedd. om Gronl. Bel. 114, no. 9. 

HEI NZ, R. 1928. Das Inoceramenprofil der oberen Krcide Limeburgs. Jber. :'s icdcr­
sachs. geol. Verein. Bd. 21, pp. 65-81, pl. 2, 3. 

hrLA Y, R. '"· 1948. Characteristic )Iarine Jurassic Fossils from the western interior 
of the L"nited States. U.R.G.S. Prof. Paper 214- R. 

J ELETZK Y , J. A. 1949. Scaphites morrowi, a new name for Scaphites pygmaeus i\Iorrow 
1935, non Holzapfel 1888. J ourn. Pal. vol. 23, p. 330. 

KE YSERLI NG, A. 1846. "'issenschaftliche Beobachtungen auf einer Reise in das Pet­
schora-Land. St. Petersburg. 

Koen, L. 1929. The Geology of East Greenland. )ledd. om Gronl. Bel. i 3, no. 2. 
- 1931. Carboniferous and Triassic Stratigraphy of East Greenland. ::\Iedd. om 

Gron!. Bel. 83, no. 2. 
1950. Report on the Expeditions to Central East Greenland 1926- 39 conducted 
by Lauge Koch. Part I. Xotes on some topographical and geological maps of 
East Greenland. )Iedd. om Gron!. Bd. 143, no. 1. 

KoE;-;EN, A. YON. 1902. Die Ammoniten des ::'\ orddeutschen ::'\eocom. (\ alanginien, 
Hauterivien, Barremien und Aptien ). Abh. Kon. Preuss. Geol. Landesanst. n._f. 
Heft 24. 



IV The Jurassic and Cretaceous Stratigraphy and Palaeontology of Traill 0. 143 

KoExEx, A. voN. 1909. Die Polyptychites-Arten des nteren Valanginien. Abh. 
Kon. Preuss. Geol. Landesanst. n. f. Heft 59. 

LAHUSEN, J. 1888. Ueber die Russischen Aucellen. i\Iem. Com. Geol. vol. 8, no. 1 
(In Russian with German Summary). 

DE LoRIOL, P. 1883. Om fossile Saltvandsdyr fra Nord-Gr0nland. Medd. orn Gr0nl. 
Bd. 5, no. 4, pp. 203- 213. 

MADSEX, V. 1897. The genus Scaphites in West Greenland. i\Iedd. Cra Dansk geol. 
Foren. no. 4, pp. 45- 52, 1 plate. 

- 1904. On Jurassic Fossils from East Greenland. i\Iedd. om Gron!. Bd. 29, no. 6, 
pp. ·157-210, pl. 6- 10. 

i\'IAi'iTELL, G. 1822. The Fossils of the South Downs, or Illustrations of the Geology 
of Sussex. London. 

MAY xc, W. 194 7. Stratigraphie der Jurabildungen Ostgriinlands zwischen Hochstet­
terbugten (75° ::--l .) und dem Kejser Franz Joseph Fjord (73° :\' .). i\Iedd. orn 
Gron!. Bd. 132, no. 2. 
1949. The Cretaceous Beds between Kuhn Island and Cape Franklin (Gauss 
Peninsula), :-.lorthern East Greenland. )ledd. om Gron!. Bel. 133, no. 3. 

i\lcLEARN, F. H. 19r. ::--l ew species from the Coloradoan of Lower Smoky and Lower 
Peace Rivers, Alberta. Bull. Geol. Surv. Canada no. 42 , pp . 11 7- 128, pl. 20-23 . 
1929. i\Iesozoic Palaeontology of Blairmore Region, Alberta. Stratigraphic Palae­
ontology. Nat. i\Ius. Canada, Bull. no. 58 (50 of Geological Series). 

- 1929 a. Contributions to the Stratigraphy and Palaeontology of Skidegate Inlet, 
Queen Charlotte Islands, B.C. Nat. ::\Ius. Canada, Bull. ~o. 54 (49 of Geological 
Series ). 

i\lEEK, F. B., & HAYDEN , F . V. 1857. Description of twenty-eight new species of 
acephala and one gastropod, from the Cretaceous formations of ~ebraska terri­
tory. Proc. Acad. Sci. Phil. vol. 8, pp. 81 - 8, . 

:MEEK , F. B. 1876. A Report on the Invertebrate Cretaceous and Tertiary Fossils 
of the Upper i\Iissouri Country . Rep. U. S. Geol. Surv. Terr. vol. 9. 

i\IonERG, J. C. 1885. Cephalopoderna i Sveriges Kritsystem. II. Artbeskrifning. Afh. 
Sver. Geol. Und. Ser. C. no. 73. 

l\lonn1s, J., and LYcETT, J. 1853. A l\Ionograph of the i\Iollusca from the Great Oolite. 
Part II, Bivalves. Pal. Soc. 

- - 1855. A i\Ionograph of the )Jollusca from the Great Oolite. Part Ill , Bivalves. 
i\Ionnow, A. L. 1935. Cephalopods from the Upper Cretaceous of Kansas. Journ. Pal. 

vol. 9, pp. 463- 473, pl. 49- 53 . 
Mon TO N, S. G. 1842. Description of some new species of Organic Remains of the 

Cretaceous Group of the United States: with a tabular view of the fossils hitherto 
discovered in this Formation. J . Acad. :\'at. Sci. Phil. vol. 8, part 2, pp. 207-
227, pl. 10, 11. 

!\AEF, A. 1922. Die Fossilen Tintenfische. Jena. 
l\' 1K1T1 x, S. 1888. Les vestiges de la periode Cretacee dans la Russie centrale. i\lem. 

Com. Geol. St. Petersb. vol. 5 (Ko. 2), pp. 1- 205, pls. 1- 5 (Jn Russian with 
French summary, p. 165.) 

'.'loE-:\'YGAARD, A. 1934. Stratigraphical outlines of the area round Fleming Inlet 
(East Greenland) . i\Iedd. om Gron!. Bel . 103, no. I. 

l\' owAK, J. 1912. Untersuchungen iiber die Cephalopoden der oberen Kreide in Polen. 
II Tei!. Die Skaphiten. Bull. Internal. Acad . Sci. Cracovie ser. B, Annee 1911, 
pp. 547-589, pl. 32, 33. 

o'Onn1GNY, A. 184'1. Paleontologie fran~aise. Terrains Cretaces, t. l (Cephalopodes). 



144 DES~IOND T. DONOVAN. IV 

o'ORnIGNY, A. 184,. Paleontologie franvaise. Terrains cretaces, t. 3 (Lamellibran­
ches ), livr. 11?- 126. 

- 1849. Prodrome de Paleontologie stratigraphique universelle des animaux mol­
lusques et rayonnes. Tome I. Paris. 
1850. Prodrome de paleontologie stratigraphique universelle des animaux 
mollusques et rayonnes. Tome II. Paris. 
1855. Pal~ontologie frarn;aise . Terrains cretaces, t. 6 (Echino"ides irreguliers). 
Paris. 

ORT)IANN, A. E. 189?. On a );ew Species of the Palinurid-Genus Linuparus found in 
the Upper Cretaceous of Dakota. Am. Jour. Sci. 4th ser. vol. 4, pp. 290-297, 
4 text-figs. 

PARKIXSO N, J. 1819. Remarks on the fossils collected by Mr. Phillips near Do\'cr and 
Folkestone. Trans. Geol. Soc. ser. 1, vol. 5, pp. 52- 59, pl. 1, figs. 3- 5. 

PARKixsox , )1. ~L L., & \YHITTARD, \Y. F. 1931. The Geologiral Vi'ork of the Cam­
bridge Expedition to East Greenland in 1929. Quart. J ourn. Geol. Soc. vol. Si, 
pp. 650- 6?4. 

PAnov, A. P. 1892. Argiles de Speeton et leurs equivalents. 2ieme Partie. Moscow. 
- 190?. Enchalnement des Aucelles et Aucellines du Cretace Russe. );ouv. Mem. 

Soc. Imp. );at. ~lose. t. 1"i (22 of whole ser.), livr. 1. 
- 1913. Les Cephalopodes du Jura et du Cretace inferieur de la Siberie septentrio­

nalc. Jlem. Acad. Imp. Sci. St. Petersb. 8 Ser., Cl. Phys.-Jlath., vol. 21, no. 4. 
(In Russian ). 

PHILLIPS, J. 1829. Illustrations of the Geology of Yorkshire. York. 
Po)! Pf.C KJ, J. F . ·l 901. Uber Aucellen und Aucellen-ahnliche Formen. );eues J b . f. 

i\Iin. Beil.-Bd. 14, pp. 319- 368, text-figs., pl. 15- l'i . 
Q u ENSTEDT, F. A. 1858. Der Jura. Tiibingen. 
RA vN, J. P. J. 1902. i\Iolluskerne i Dan marks Kridtaflejringer. Jlus. ;win. & Geol. 

Copenhagen, Comm. Pal. nos. 1 & 2. 
- 1911. On Jurassic and Cretaceous fossils from );orth-East Greenland. :\Iedd. om 

Gron!. Bd. 45, no. 10. 
- 1918. De Jlarine Kridtaflejringcr i Vest-Gronland og deres Fauna. :\ledd. om 

Gron!. Bd. 56, no. 9, pp. 309- 366, pl. 5- 9 and Comm. Pal. i\Iin. no. 15. 
REESIDE, J. B., Jr. 1928. The Scaphites, an Upper Cretaceous Ammonitc Group. 

U.S.G.S. Prof. Paper no. 150, pp. 21 - 36, pl. 9- 11. 
REuss, A. E. 1844. Die Kreidegebilde des westlidwn Bi.ihmens, ein monographischer 

Versuch. (Geogn . Skizz. Bohrn. ) Bd. 2. 
- 1846. Die \ ersteinerungen der Bohmischen Kreideformation. Abt. 2. Stuttgart. 

RoMAN, F. & :i\1AzERA1', P. 1913. :i\lonographie paleontologique de la Faune du Turo­
nien du Bassin d'Uchaux et de ses dependances. Arch. Jlus. Hist. nat. Lyon, t. 
12, pp. 1- 137, pl. 1- 11. 

Ro)IER, F. A. 1836. Die Versteinerungen des norddeutschen Oolithen-gebirges. Han­
over. 

- 1841. Die Versteinerungen des norddeutschen Kreide-gebirges [part 2). Hanover. 
RosENKRAXTZ, A. 1929. Preliminary Account of the Geology of the Scoresby Sound 

District. Medd. om Gron!. Bd. ?3, no. 2, pp. 135- 154. 
- 1934. The Lower Jurassic Rocks of East Greenland. Part I. :i\ledd. om Gron!. 

Bd. 110, no . 1. 
- 1942. The )larine, Cretaceous Sediments at Urnivik . .Medd. om Gron!. Bd. 135, 

no. 3, pp. 38- 42. 
RouILLIER, C. 1848. Etudes progressives sur la Geologie de i\Ioscou. Explication 

des Planches, I. Bull. Soc. 1 mp. ); at. )lose. t. 21, pp. 263- 2??. 



IV The Jurassic and Cretaceous Stratigraphy and Palaeontology of Traill 0. 145 

SARASIN, C. 1893. Etude sur les Oppelia du Groupe du nisus et les Sonneratia du 
Groupe du bicurvatus et du raresulcatus. Bull. Soc. geol. France Ser. 3, vol. 21, 
pp. '149- 164, pl. 4- 6. 

ScHUCHERT, C. 1943. Stratigraphy of the Eastern and Central United States. John 
Wiley & Sons, New York. 

SnARPE, D. 1853. Description of the Fossil Remains of Mollusca found in the Chalk 
of England. Part I, Cephalopoda. Pal. Soc. 

- 1855. Description of the Fossil Remains of Mollusca found in the Chalk of 
England. Part II, Cephalopoda. Pal. Soc. 

ScHAUB, H.P. 1938. Zur vulkanotektonik der Inseln Traill und Geographical Society 
(Nordostgronland). Medd. om Gronl. Bd. 1'14, no. 1, pp. 31-44. 

- 1942. Zur Geologie der Traill Insel (Nordostgronland). Eclog. Geol. Helvet. vol. 
35, pp. 1- 49, pl. 1. 

ScnLiiTER, C. '1862. Die l\facruren Decapoden der Senon- und Cenoman-Bildungen 
Westphalens. Zeitschr. Deut. Geol. Ges. Bd. 14, pp. ?02- 749. pl. '11- 14. 

- 1872. Cephalopoden der oberen deutschen Kreide. Palaeontographica bd. 2'1, 
pp. 25- '120, pl. 9- 35. 

- 1879. Neue und weniger gekannte Kreide- und Tertiar-Krebse des nordlichen 
Deutschlands. Zeitschr. Deut. Geol. Ges. bd. 31, pp. 586- 615, pl. 13- '18. 

SoKOLOV, D. & BoDYLEVSKY, \V. 1931. Jura- und Kreidefaunen von Spitzbergen. 
Skr. om Svalbard & lsh. No. 35. 

SOWERBY, J. 1817. The Mineral Conchology of Great Britain. Vol. 2, pars. London. 
- '1819. The Mineral Conchology of Great Britain. Vol. 3, pars. London. 

SowERBY, J. DE C. 1827. The Mineral Conchology of Great Britain. Vol. 6, pars. 
London. 

- 1836. Descriptive Notes regarding the shells figured in Plates XI to XXIII. In 
\V. H. Fitton, Observations on some of the strata between the Chalk and the 
Oxford Oolite in the south-east of England. London. 

SPATH, L. F. 1924. On the Ammonites of the Speeton Clay and the subdivisions of 
the Neocomian. Geol. Mag. vol. 61, pp. ?3- 89; and see letter from Lamplugh 
on p. 191 of same vol. 

- 1924a. A l\Ionograph of the Ammonoidea of the Gault. Part. II. Pal. Soc. 
- 1926. On New Ammonites from the English Chalk. Geol. Mag. vol. 63, pp. 77-83. 
- 1927. Revision of the Jurassic Cephalopod fauna of Kachh (Cutch). Pal. Indica 

(n.s. ) vol. 9, mem. 2, part I. 
- 1932. The invertebrate faunas of the Bathonian- Callovian Deposits of Jame­

son Land (East Greenland). Medd. om Gron!. Bd. 87, no. 7. 
- 1935. The Upper Jurassic invertebrate faunas of Cape Leslie, Milne Land. I. 

Oxfordian and Lower Kimmeridgian. Medd. om Gron!. Bd. 99, no. 2. 
- 1936. The Upper Jurassic invertebrate faunas of Cape Leslie, Milne Land. II. 

Upper Kimmeridgian and Portlandian. Medd. om Gron!. Bd. 99, no. 3. 
- 1938. Problems of Ammonite Nomenclature; On Ammonites varians, J. Sowerby. 

Geol. l\fag. vol. 75, pp. 543- 547. 
- 1939. The Cephalopoda of the Neocomian Belemnite Beds of the Salt Range. 

Pal. lndica (n. s. ) vol. 25, mem. L 
- '1943. A l\Ionograph of the Ammonoidea of tlrn Gault. Part XVI. Pal. Soc. 
- 1946. Preliminary Notes on the Cretaceous Ammonite faunas of East Greenland. 

Medd. om Gron!. Bd. 132, no. 4. 
1947. Additional Observations on the invertebrates (chiefly ammonites) of the 
Jurassic and Cretaceous of East Greenland. I. The Hectoroceras fauna of S. \V. 
Jameson Land. Medd. om Gron!. Bd. '132, no. 3. 

111 10 



146 DES)IOND T. DONOVAN. IV 

SPATH, L. F., 1952. Additional Observations on the invertebrates (chiefly ammoni­
tes) of the Jurassic and Cretaceous of East Greenland. II. Some Infra-"\ alan­
ginian ammonites from Lindemans Fjord, \Yollaston Foreland; with a note on 
the base of the Cretaceous. i\Iedd. om Grenl. Bd. 133, no. 4. 

STANTON, T. W. 1885. Contributions to the Cretaceous Palaeontology of the Pacific 
coast. The Fauna of the Knoxville Beds. Bull. U. ', Geol. Sun·. no. 133. 

STAUDER, II. 1938., tratigraphische ntersuchungen pos tdevonischer Sedimente auf 
den Inseln Traill und Geographical Society. J\Iedd. om Gr0nl. Bd. 114, no. '1, pp. 
21 - 28, pl. 1, 2. 

- 1939. Geologie des siidlichen Teiles der Postdevonischen Zone von Ostgronland. 
i\Iitt. i\'atur. Ges. SchafThausen Bd. 16, pp. 167-175, 1 text-fig. 

- 1940. Stratigraphisch-Geologische Untersuchungen in der Ostgronliindischen Sen­
kungszone des nordlichen J amesonlandes. i\Iedd. om Gron I. Bel. 111,, no. 7. 

- 1942. Die Triasablagcrungen von Ostgronland. Mcdd. om Gronl. Bd. 132, no. I. 
Sw1.XHRTON, II. II. 1936. A :Monograph of British Cretaceous Belemnites. Part I. 

Pal. Soc. 
TATE, R., & BLAKE, J. F. 1876. The Yorkshire Lias. London. 
TnEYENI.X, A. 1908. Types du Prodrome de paleontologie stratigraphique universelle. 

Ann. de Pal. t. 4, pp. -109- 124. pl. 12- 14. 
To LA, F. 18i4. Beschreibung mesozoischer Versteinerungen von der Kuhn-Insel. 

Zw. Deutsch. :\"ordpolarfahrt. Bd. 2, Geologic 2, pp. 497-507, 2 pl. 
TnIBOLET, }I. DE . 1874. Description des Crustaces du terrain neocomien du Jura 

:\"euchatelois et Vaudois. Bull. Soc. geol. France ser. 3, vol. 2, pp. 350-365, 
pl. 12. 

IILIG, V. 1903. The Fauna of the Spiti Shales. Pal. Indica ser. 15, vol. 4. 
\\'ADE, B. 1926. The Fauna of the Ripley Formation on Coon Creek, Tennessee. 

U. S. Geol. Surv. Prof. Paper no. 137. 
\\'ARREN, P. S. 1930. :\"ew species of fossils from Smoky River and Dunvegan Forma­

tions, Alberta. Rep. Res. Council Alberta no. 21, pp. 5 i - 68, pl. 3-7. 
- 1947. Cretaceous Fossil Horizons in the i\Iackenr.ie River Valley. Jour. Pal. vol. 

21, pp. 118-123, pl. 29, 30. 
WATERSTON, C. D. 1951. The Stratigraphy and l',daeonlology of the Jurassic 

Rocks of Eathie (Cromarty). Trans. Roy . Soc. Edinburgh vol. 62, part I, pp . 
33-51, 2 pl. 

WEIR, J. 1933. i\Iesozoic Fossils from Spitzbergen collected by Dr. G. W. Tyrrell. 
Trans. R. S. Edin. vol. 57 (part III), pp. 690-697, plate. 

WELLER, S. 1907. A Report on the Cretaceous Paleontology of ::-;ew Jersey. Geol. 
Survey i\'ew Jersey, Pal. Series vol. 4 (text & atlas). 

WmTEAVES, J. F. 1885. :;-;ote on a Decapod Crustacean from the pper Cretaceous 
of Highwood River, Alberta, N. W. T. Trans. Roy. Soc. Canada vol. 2, sect. 4, 
pp. 237- 238. 
'1885 a. Report on the In vertebra ta of the Laramie and Cretaceous rocks of the 
vicinity of the Bow and Belly Rivers and adjacent localities in the Korth-\\'est 
Territory. Contr. Can. Pal. vol. 1, part 1. 

- 1903. On some additional fossils from the Vancouver Cretaceous, with a revised 
list of the species therefrom. Geol. Surv. Canada, :\Iesoz. Fossils vol. 1, part 5. 

\\" OLLE)IANN, A. 1908. ::-;achtrag zu meinen Abhandlungen iiber die Bivalven und 
Gastropoden der Unteren Kreide ::-;orddeutschlands. J ahrb. kon. preuss. geol. 
Landesanst. Bd. 29, Teil 2, pp. ·151-193, pl. 9-13. 

WooDs, H. 1896. The :Mollusca of the Chalk Rock. Quart. Jour. Geol. Soc. vol. 52, 
pp. 68- 98, pl. 2- 4.. 



I\ The Jurassic and Cretaceous Stratigraphy and Palaeontology of Traill 0. 14 7 

WooDs, H. 1899. A Monograph of the Cretaceous Lamellibranchia of England. Vol. 
I. Part I. Pal. Soc. 

- 190'1. A l\Ionograph of the Cretaceous Lamellibranchia of England. Vol. I, Part 
II I. Pal. Soc. 

- ·1902. A i\Ionograph of the Cretaceous Lamellibranchia of England. Vol. I, Part 
IV. Pal. Soc. 

- 1905. A Monograph of the Cretaceous Lamellibranchia of England. Vol. II, Part 
I I. Pal. Soc. 

- '1907. A :Monograph of the Cretaceous Lamellibranchia of England. Vol. II, Part 
IV. Pal. Soc. 

• - 1911. A i\Ionograph of the Cretaceous Lamellibranchia of England. Vol. II, 
Part VII. Pal. Soc. 

-- - 1912. A l\Ionograph of the Cretaceous Lamellibranchia of England. Vol. II, Part 
VIII. Pal. Soc. 
1925. A Monograph of the Fossil i\Iacrurous Crustacea of England. Part I I. Pal. 
Soc. 

WooDwARD, H. '1900. Further Xotes on Podophthalmous Crustaceans from the Upper 
Cretaceous Formation of British Columbia, etc. Geol. i\Iag. dee. 4, vol. 7, pp. 
392- 401, pl. 15, '16. 

\\'n1G11T, C. \\ ., & \VRJGHT , E. V. 1951. A Sun·ey of the fossil Cephalopoda of the 
Chalk of Great Britain. Pal. Soc. 

10• 



148 DES)IOND T. DONOVAN. IV 

Stratigraphical Table. 

System I Stage Formations in Traill 0 

{ Upper 
CAMP AN IAN Lower 

Shales of Locality 58. 

SENONIAN SANTONI AN { ~i,~:~ Sphenoceramus Beds 

CONIACIAN 
{ Upper 

Lower 

J Upper Sandstones & shalcs of the Hold 
TURONIAN l Lower Bjrorge 

w. 
;::;i { Upper 
0 CENOMANIAN Lower 
.il 
u 
< I Upper Middle Cretaceous Shale Series 
E-< ALBJAN Middle 
.il Lower 
0:: 
u 

{ Upper Shales of localities 9, 27. 
APTI AN Lower 

BARREMIAN 

HA UTERI VIAN I Upper 
VALANGINIAN Middle ? Albrecht's Bugt Facies at locality 92 

Lower 

INFRAVALANGINIAN 
{ Upper Pachytcuthis Beds 

Lower 
--- I Upper Nodules of localities -104, ?'121 

PORTLAN DIAN l\fiddle 
Lower I pper 

Knll\IERIDGIAN Middle 
u Lower 
..... Black Series 
f/) 

{ Upper f/) 

< OXFORDIAN Middle 
0:: Lower 
;::;i 
..... { Upper 

CALLOVIAN Middle 
Lower 

Yell ow Series 
{ Upper 

BATl·IONIAN Middle 
Lower 



APPENDIX 

List of Geological Localities in Traill 0. 

The following list includes all the localities referred to in the foregoing paper, 
together with the area in which they are situated and the map on which they are 
shown. \\ here a mountain flanks a valley the boundary between the two, for the pur-

pose of the description of localities, is necessarily arbitrary. 

2 
3 
4, 5 
6, 7 

Localities 

8, 9, 11, 13, 14, 15 
16 
17, 18, 19 
22, 23, 26, 27, 28 
30, 31 
32 
37, 39, 40, Id 
42, 43, 4r, 
47 
50, 51, 52, 55, 56 
57 
58 
59, 60, 61 
62, 63, 64, 65, 66, 67 
68 
69 

71 
73, 74 
75 
76 
78, 79, 80 
81 
82, 83 
84, 85, 86, 87 

Situation 

Sortefjelde 

Morris Bjerg 
Sortefjelde 

Bj0rnedal 
Morris Bjerg 
Bj0rnedal 
Morris Bjerg 
Bj0rnedal 
Morris Bjerg 
Bjornedal 
Lycett Bjerg 
Sortefjelde 
Rold Bjerge 
Lilleelv 
l\faanedal 
Rold Bjerge 
l\1aanedal 
South of l\faanedal 

l\faanedal 
Rold Bjerge 
Maanedal 
Rold Bjerge 
North of Rold Bjerge 
Scott Kelties 0er 
Rold Bjerge 
Bordbjerget 

Map 

Pl. 4, fig. 2. 

l Pl. 2. 

l :: :: ... ,. 

Pl. 3. 

Not on map. About 8.5 km 
south of locality 66. 

Pl. 3. 

(conlinued) 
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Localities Situation l\Iap 

88, 89 Scott Kelties 0er 
} Pl. 3. 91 Rold Bjerge 

92 :\Iols Bjerge Pl. 4, fig. 1. 
B92 Lycett Bjerg Pl. 2. 
93 )lols Bjerge Pl. 4, fig. I. 
B93 Lycett Bjerg Pl. 2. 
94, 98, 101, 102, 103, 104, 

105, llO, 112 Mols Bjerge Pl. 4, fig. 1. 
120, 121, 123, 124, 125 Lycett Bjerg 
126, 12?, 128 Bjornedal 
129, 130, 131 Lycett Bjerg 
133, 135 Prospektfjelcl Pl. 2. 
136, 137 Lycett Bjerg 
138 Bjornedal 
139, 140, -141 Lycett Bjerg 
142, 143 Svinhufyuds Bjerge Pl. 4, fig. 2. 
144- 150 Pl. 4, fig. 21). 

151 Pl. 4, fig. 2. 

1 ) These locality numbers mainly refer to finds in loose debris within a small area. 
It was not pra ticable or necessary to plot them individually on the map. 

l•'il'rt.lig fra trykkeriet den :H. fcbruar 105:J. 



PLATES 



Plate 1. 

Generalised geological map of the eastern part of Traill 0. The igneous intrusions, 
outside the principal syenite areas, have been omitted. Scale 1: 250,000. 

The four rectangles on the map indicate, from above downwards and from left to 
right, the areas covered by the other maps in this paper, as follows: plate 3; 

pla te 4, fig . I; plate t1, fig. 2; plate 2. 
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Plate 2. 

Geological map of the neighbourhood of Bj0rnedal, Traill 0. Scale 1 : 66,666. 
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Plate 3. 

Geological map or the neighbourhood of the Rold Bjerge, Traill 0. Scale 1: 50,000. 
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Plate 4. 

Fig. l. Geological map of the southern part of the :\lols Bjerge, Traill 0. The 
igneous intrusions have been omitted. Scale 1: 100,000. 

Fig. 2. Geological map of part of the Svinhufvuds Bjerge, Traill 0. Localities 144 
-150 represent finds in loose debris ,vithin a small area, and it was not 
possible to plot them individually on the map. Scale 1: 100,000. 
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Plate 5. 

Generalised sections through the eastern part of Traill 0. The upper section is along 
the line A-A on plate I, the lower along the line B-B. 
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Plate 6. 

Fig. I. Aerial view of the south-western flank of }!orris Bjerg showing how the posi­
tion of one of the faults (indicated by broken white line ) is reflected by the 
topography. To the right of the fault are Triassic and Jurassic sandstones, 
to the left ·pper Jurassic and Cretaceous shales. Another fault occurs within 
the shale area but its position is not indicated by the topography. Part of 
Bjornedal is seen in the top left-hand corner of the picture. The position of 
locality 28 is shown . 

Fig. 2. Aerial view of 11Iorris Bjerg from the north-west. The Bjornedal stream is 
seen in the bottom left-hand corner, and part of Steenstrups Bjerg in the dis­
tance. The position of one of the main faults, also shown in fig. 1, is here 
again reflected by the topography , and is shown by a broken line. The posi­
tions of several fossil localities are shown. 
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Plate 7. 

Fig. I. Looking north across Bjornedal. The right-hand summit is the western end 
of Lycett Bjerg, formed of light-coloured sandstones of the Yellow Series. 
A fault along the Yalley to the left of Lycett Bjerg brings in Cretaceous black 
shales, intruded by basic sills, which form the rest of the landscape. 

Fig. 2. The lower part of the exposure of sandstones, belieYed to lwlong to lhP 
Yellow Series, at locality 37. 
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Plate 8. 

Fig. I. Aerial Yiew of Prospcktfjeld and Bredgletscher. Prospektfjcld is formed of 
black Albian and Cenomanian shales but a wedge of sandstones of the Ju­
rassic Yellow Series occurs on the western nank , bounded h.,· a fault (indi­
cated b~· broken white line !. The while patches to the left of the fault arc 
debris from acidic minor intrusions. Jag·ged peaks of s~·cnite form the hin­
terland. 

Fig. 2 .. \erial Yiew of Lycett Bjerg· from the north, showing typical Cretaceous shale 
and dolerite topograph~· - Beyond the summit are seen ::itecnstrnps Bjerg (the 
highest peak ), formed of syenite , }{orris Bjerg, and Kong Oscars Fjord at 
the right-hand side of the picture. 
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Plate 9. 

Fig. I. .\erial ,·iew of part of the northern shore of ~Iountnonis Fjord, ,,·ith Bristol 
Eh· on the left and Bath Elv on the right. The spur between the two valleys 
is formed of sandstones of the Yellow Series dipping westwards and clearl~· 
sho,Ys the scarp (lo the right) and dip-slope. The steep slope at the head of 
Bristol Eh· is also formed of the Yellow Series. The black screes on the ex­
treme right of the picture are deriYed from Cretaceous shales which overlie 
the sandstones. 

Fig. 2. Aerial vie\\· of the Hold Bjerge from the east. Part of the hugest island of 
the Scott Kellie group appears in the bottom right-hand corner. The lower 
slopes above the shore are moraine. Above this are shales (mainly Cenoma­
nian and Tmonian) intruded by dolerite sills, with Triassic sandstones faulted 
against them at the right-hand side of the picture (fault indicated by broken 
\\·hite line). The same sandstones also form the flat-topped Bordbjerget seen 
just to the right of the centre of the picture. The distant mountains are formed 
of Devonian and Carhonifcrous rocks. 
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Plate 10. 

Fig. I. Aerial Yiew of the westem part of >Iaaneclal, from the south-east. The fore­
ground is formed of the green sandstone series of ? Carboniferous age, and 
the country on the far side of the Yalley of Triassic sandstones. The flat-topped 
mountain almost in the centre is Bordbjerget, with a dolerite sill below the 
summit. SeYeral d~·kes intrude the sandstones to the right of Bordbjerget. 
The distant mountains are on Geographical Society 0. 

Fig-. 2. Aerial Yiew, from the north, of the north-western face of Bordbjerget, formed 
of ? Carboniferous and Permian rocks . >larine Permian fossils were found 
near the summit on this side. The countr~- lo the left of the summit is formed 
of Triassic sandstones faulted against the earlier beds. 
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Plate 11. 

Fig. I . Conglomerate and sandstone of ? Jurassic age in J!aanedal. See page :?!i. 

Fig. 2. Aerial vie\\· across part of Jlaanedal from the south. The foreground is com­
posed of green sandstones of ? Carboniferous date . The white area almost 
in the centre and immediately beyond the stream is a faulted wedge of sand­
stones, probably the Jurassic Yellow Series, and be~·ond it lie Cretaceous 
shales intruded by dolerite . In the distance is \'ega Sund with the Scott 
Kelties Oer, and Geographical Society O at the lop of the picture. The posi­
tions of several geological localities are shown. 
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Fig. I. 

Fig. 2. 



Plate 12. 

Fig. I. The upper conglomerate at localily 64. 

Fig. 2. Large limestone boulder (immediately to left of figure ) in Turonian conglo­
merate at locality 65. 
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Plate 13. 

Fig. I. Loc;alily 62. Close-up of the top conglomerate. The scale is 15 cm long. 

Fig. 2. Locality 62. Close-up of the limestone bed . The scale is 15 cm long. 
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Plate 14. 

Fig. 1. Blocks of sandstone in Cenomanian black shales at the western end of the 
Sortefjelde. See page 3?. 

Fig. 2. Looking along the fault on the south side of the Svinhufvuds Bjerge. The 
gully marks the position of the fault: to the left are sandstones of ? Jurassic 
age, to the right Cenomanian shales. 
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Fig. 1 

Plate 15. 

Camptonectes giganteus Arkell. Right valve from locality 143, age un­
known. 

Figs. 2 a, b Arctocephalites (Cranocephalites) parvus sp. nov. Side and peripheral 
views of holotype. Locality 120, ? Upper Bathonian, Pompeckji Zone. 

Figs. 3-5 'Onychites', type I. Locality 128, ? Lower Kimmeridg'ian. 

Figs. 6, 7 'Onychites', type II. Locality 128, ?Lower Kimmeridgian. 

Figs. 8 a, b Arctocephalites (Cranocephalites) kochi sp. nov. Side view of holotype 
(8 a) comprising body-chamber fragment including aperture, with the 
earlier part of the last whorl completed by an impression from the na­
tural mould. 8 b, the same impression with the body-chamber removed 
to show the ribbing on the second half of the penullimale whorl. Locality 
"120. ?Upper Bathonian, Pompeckji ½one. 
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Plate 16. 

Figs. 1-3 Arctocephalites (Cranocephalites) maculatus Spath var. rusticus nov. 1, 
holotype, 2, paratype, both from locality 136 . 3, impression of natural 
mould from locality 120. All ?Upper Bathonian, Pompeckji Zone. 

Figs. 4 a, b Arctocephalites (Cranocephalites) vulgar is Spath. Side and peripheral 
views of uncrushed body-chamber from locality 139, ?Upper Bathon­
ian, Pompeckji Zone. 

Figs. 5 a, b Arctocephalites {Cranocephalites) kochi sp. nov. var. pygmaeus nov. Side 
and peripheral views of holotype. Locality 137, ? Upper Bathonian, Pom­
peckji Zone. 

Figs. 6 a, b Arctocephalites (Cranocephalites) kochi sp . nov. var. latus nov. Side and 
peripheral views of holotype body-chamber. Locality 137, ?Upper Ba­
thonian, Pompeckji Zone. 
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Plate 17. 

Figs. I a , b /(epplerites ( Seymourilf'!i) trr11:/le11sis sp . noY. Side and peripheral vic11·s of 
holotype. Locality 31, Lower CalloYian, Tychonis Zone. 

Figs. 2 a , b .•lrctoccphalites (Cranocephalitcs) pompeckji (~ladsen) alT. var. costala 
Spath. Side and peripheral Yiews of hocly-rhamber from locality 14 i , 
? Upper Bathonian, Pompeckji Zone. 

Figs. :la, b . lrc/occphalites (Cra11ocephali1es) pompeckji Pladsen) var. i111er111edia 
Spath . Side and peripheral Yiews of septate example from locality 14 i , 
? Upper Bathonian , Pompeckji Zone. 
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Plate 18. 

Figs. I a, b J(epplerites ( Sey111011rites) lraillensis sp. llOY. Ya!'. convergens no,·. Side 
and peripheral Yiews of holot)·pe. Localit,,· 31, Lo\\·er Callo,·ian, 'l\cho­
nis Zone . 

Figs. 2- 5 . I moeboceras (.-1 moebites) spp. indet. Crushed indiYiduals from locality 
I 6, Lower Kimmeridgian. 

Fig. 6 IJ11chia sp. indel. Localit,,· 8, ag·e unknown. X 2. 
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Plate 19. 

Figs. la, b .1ucellina gryphaeoides (J. de C. Sow. ). Side and posterior views of an 
example from locality 112, ?Upper Albian. 

Fig. 2 Pachyteuthis subquadratus (Romer). Ventral view of an example from 
locality 92, }Iiddle Valanginian. 

Figs. 3a, b, 4a, h . Pachyteuthis afT. partneyi (Swinnerton). \'entral and right-hand­
side views of examples from locality 14 (3a, b) and locality i9 (4a, b). 
I nfravalanginian. 

Fig. 5. . I ucellina caucasica (Abich). Left valve from locality 66, }liddle-Cpper 
:\lbian. 

Fig. 6 A ucellina gryphaeoides (J . de C. Sow. ). Slab with several right valves. 
Locality 112, ?Upper Albian. 

Figs. i, 8 Aucellina caucasica ( . .\bich). 7, right vah·e , 8, left vah-e. Locality 66, 
}Iiddle-Upper .\lbian. 
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Plate 20. 

Figs. la, b Lytoceras sp. cf. e.wtic11111 Chlig. Side Yie\\' and \\'horl-section of frag­
mentary specimen ,Yith part of body-chamber from locality 92, ~liddle 
Yalanginian. 

Fig. 2 Lytoceras sp. cf. e.roticwn Uilig. Side Yiell' of inner ll'hol'ls. ::iame hol'i­
zon and locality as figs. la, b. 

Figs. 3a, b Lytoceras sp. cf. e:wticum l ' hlig. Side and peripheral ,·icws of septatr 
fragment to sho\\' suture-line. Same horizon and Iocalil~· as figs. I a, b. 

Figs . !1 a, b Polyptychites sp. cf. diptychoides Pa\'lov and variisculptus Pavlov. Side and 
peripheral views of septate example from locality 92, ~Iiddle Valanginian. 

Fig. 5 Polyptychites michalskii (BogosloYSky) alT. var. tuberculat<i (BogosloY­
sky). Peripheral Yie\\· of fragment from locality 92, ~Iiddle Valanginian. 

Figs. 6 a, b Phylloceras sp. Side and peripheral Yie\\·s of septate example from loca-
lity 92, ~fiddle Yalanginian. 
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Plate 21. 

Figs. 1 a, b Polyptychites afT. triptychiformis (:'\ikitin ). Side and peripheral views 
of septate example from locality 92, :\Iiddle \'alanginian. 

Figs. 2 a, b Polyptychites cf. middendorffi Pavlov. Side and peripheral views of sep­
tate example from locality 92, :\Iiddle , alanginian. 

Figs. 3a, b Polyptychites mokschensis (Bogoslovsk~•). Side and peripheral views of 
septate example from locality 92, :\Iiddle , alanginian. 

Figs. 4 a, b Polyptychites sp. I I. Side and peripheral views of example from locality 
92, i\Iiddle Valanginian. 

Figs. 5 a, b Polyptychites undulatocostatus sp. nov. Side and peripheral views of holo­
type. Locality 92, :\Iiddle Valanginian. 

Figs. 6 a, b Polyptychites (Euryptychites) traillensis sp. nov. Side and peripheral 
views of holotype. Locality 92, :\Liddle \'alanginian. 
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Plate 22. 

Figs. 1 a- f Polyptychites ( Euryptychites) laevis sp. nov. Ilolotype. Side and peri­
pheral Yiews at three different sizes to show change of characters with 
growth. Locality 92, ;diddle Valanginian. 

Figs. 2 a, h Polyptychites (Euryptychites) traillensis sp. nov. Side vie\YS of inner 
whorls and detached outer whorl or example from locality 92, :\Iiddle 
Valanginian. 

Figs. 3 a, h Polyptychites ( Euryptychites) cf. traillensis sp. nov. Side and peripheral 
views of example from locality 92, :\Iiclclle Valanginian. 
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Plate 23. 

Figs. la, b Dichotomites gregerseni Anderson var. paucicosta/11s nov. Jlolotype. Lo­
cality 92, :.\Iicldle Valanginian. 

Figs. 2a, b Dichotomites sp. ?noY. Side and peripheral Yiews of example from locality 
92, :.\Iiddle Valanginian. 

Figs. 3a-d .Yeocraspedites evol11111s sp. noY. !Iolotype. 3a, b, side and peripheral 
Yie,,·s of fragment of inner whorl. 3 c, cl, side view and whorl-section of 
outer whorl {lhe fragment of inner whorl figured in 3a is shown in posi­
tion in 3c). Locality 92, :.\Iiddle Yalang'inian. 

Figs. r, a, h .Yeocraspcditcs grce11/a11dicus sp. no\". Side and peripheral Yiews of holo­
lype. I.ocalit.,· 92. :.\liddle Valanginian. 
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Plate 24. 

Figs. la, b .Ycocraspeditcs sp. Side Yiew (la) and whorl-set.:Liou (lb ) with outer 
whorl restored from fragments not sho\\·n in I a. Locality 92, :.\liddlc 
Yalanginian. 

Fig. 2 E11toli11m cf. orbicularis (J. So,,·erby ). Example from localily 8, Geo­
graphical Society O (see Donovan, 1949, p. , ). LO\rer Albian. 

Figs. 3-6 "Pu;osia" sigmoidalis sp. no,•. 3, holotype: the last quarter-whorl is 
body-chamber. t,, example with more widely-spaced constrictions 
than holotype. 5, 6, examples ,,·ith ribs between the constrictions .. \II 
from locality i4, Lower Albian (Leymeriellan ), Tardefurcala Zone. 

Fig. i Sa11111arti11occras ? haugi (Sarasin ). Crushed example from localit~• 9, 
Upper .\plian. 

Fig. 8 Scaphitcs nodosus Yar. q11adra11gularis :.\leek and Hayden. Side Yie,r of 
impression from natural mould of body-chamber. Localit~· 58, Upper 
Campanian. 

Figs 9, 10 Scaphites gree11la11dicus sp. no,·. 9, side Yiew of impression from natural 
mould of part of body-chamber. I 0. fragment of body-chamber inr-luding 
l\rn tubercles. Both from locality 58, Upper Campanian. 
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Plate 25. 

Fig. 1 Scaphites sp. cf. geinit::;i d'Orbigny. Crushed body-chamber from locality 
59, Upper Turonian. 

Fig. 2 Linuparus diil111e11sis (Gcinitz ). Dorsal Yiew of incomplete carnpacc from 
locality 50, Upper Santonian or Lower Campanian. X 2. 

Figs. 3, 4 Arcthoplites sp. cf. jachromensis (:\ikitin). Impressions from natural 
moulds. Locality 74, Lower Albian (Leymcriellan ), Tardefurcata Zone. 

Fig. 5 Cardioceras sp. indet. Impression from natural mould. Localit.,· B 92, 
Upper Oxfordian. X 2. 
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