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PREFACE

he present paper dealing with the stratigraphy of the Cretaceous

beds between Kuhn Island and Cape Franklin (Gauss Peninsula)
is meant to be a second part of my memoir on the Mesozoic Stratigraphy
of Northeast Greenland. A monograph on the Jurassic rocks of the same
area has already been published (Maync 1947).

Because of the Second World War the publication of the present
study, too, has been delayed for some years, and its incompleteness
especially with regard to paleontological references is due to the fact
that the author—spending the last six years in the Dutch East Indies—
was, of course, completely cut off from the world during the war and
the Japanese occupation of Java. As I have stressed in my paper on
the Jurassic stratigraphy and as 1 wish to emphasize again in the present
treatise, this deficiency due to want of the necessary literature on the
geology of the Arctic, Russia etc. was quite indispensable. However,
while merely a few supplements could be added to my memoir on the
Jurassic beds, I have tried to complete the present paper as much as
possible during my stay in Switzerland in 1946. It stands to reason,
however, that it is still far from being exhaustive, all the more so
as we are still in want of faunal lists, the fossils brought home from East
Greenland having not yet been determined by the specialists to whom
they have been sent!). Consequently, I do hope for indulgence on the
part of my colleagues all over the world.

Some synoptic preliminary statements of the writer’s results on the
Mesozoic Stratigraphy have already been published (Maync 1938, 1939,

1) Quite recently, Dr. L. F. Spatr has published a brief account on the Creta-
ceous ammonite faunas of East Greenland (Spata, L. F., 1946, Preliminary notes
on the Cretaceous Ammonite faunas of East Greenland. Medd. om Gr., Bd. 132,
Nr. 4). It is very much to be regretted that the present stratigraphical work had
already been sent to print when L. F.Spatn’s interesting report was issued, so
that it is impossible to refer to it except in footnotes, unfortunately.

When the present monograph was in print Dr. J. Sornay, Paris, who is at
present engaged in working up our collections of Cretaceous Inocerami from East
Greenland, has kindly provided me with some preliminary identifications for which
I am much indebted to him.
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1940), and a detailed study on the late Permian deposits of East Green-
land has also appeared (Mavync 1942).

The present paper will give an account of the actual status of our
knowledge of the Cretaceous strata in the above-mentioned region and
is largely based upon my own stratigraphical researches.

Particularly, I tender cordial thanks to Dr. L. F. Spatn, London,
for having answered most willingly all my inquiries concerning
the identification of important ammonites and for having let me have
several provisional determinations.

Furthermore, it is my sincere wish to acknowledge my indebtedness
to Dr. LaAuce Koch, Copenhagen, the leader of several Danish scientific
expeditions which have thrown so much light upon East Greenland’s
geological structure and its history. Those two years (1936—1938),
during which I had the privilege of roaming through that remote Arctic
country as a free explorer, will forever stick in my memory. My thanks
to Dr. Lauce Kocu are also due for his great interest in my investi-
gations and for having kindly put numerous copies of the “Meddelelser
om Grenland” at my disposal.

A. SomMmER, preparator in the Geological Department of the Univer-
sity at Berne, Switzerland, was kind enough to take all the photographs
of rock specimens illustrating the present work.

Java, summer 1944,
Berne, sommer 1946.

The author.



INTRODUCTION

The expedition of Captain K. KoLpEwEY brought back a collection
of fossils which have proved the occurrence of marine Mesozoic deposits
in East Greenland. Among this material, secured in 1869—1870 by
R. CorerLanDp and J. voN PAYER, there were also some fossils derived
from the eastern coast of Kuhn Island which gave evidence that the
sea in Lower Cretaceous times had encroached upon the eastern border
of the present-day Greenland continent.

Since then Cretaceous sediments have been met with in different
regions of Northeast Greenland. Owing to the lack of time and partly
because no interest was taken in stratigraphical and lithological pro-
blems, most of the previous explorers were satisfied with the collec-
ting of fossils and their subsequent determination.

It thus became my task to gather as many data as possible on the
stratigraphy and facies of the post-Devonian deposits of East Green-
land and to study in detail all the geological facts which might lead to
a distinct conception and synthesis of East Greenland’s geological
history.

Owing to the Great World War and the author’s involuntary
isolation in terror-struck Java the writing of a detailed historical chapter
had to be given up; besides, this omission is only of little importance
as there already exist some thorough summaries on this topic to which
the reader is referred (Kocu 1929 a, FresoLDp 1933).
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Fig. 1. Index map of Greenland showing A) the area covered by the writer’s own
investigations; B) and C) the location of the maps given in the text (Figs. 2 and 70).



[. OUTLINE OF THE STRUCTURAL GEOLOGY

The tectonics of the investigated area are dealt with in the reports
of A. ViscHER (ViscHER 1938, 1939, 1940, 1943); in the present paper
structural problems are merely touched upon as far as is necessary for
the understanding of the stratigraphical phenomena. For a detailed
description of the tectonics of the region between 74° and 75° N. lat.,
comprising Clavering Island, Wollaston Foreland, and Kuhn Island, the
reader is referred to A. ViscuHiRr’s excellent work (ViscHer 1943).

During the Danish expedition in 1936—1938 the study of the
tectonics of northern East Greenland was undertaken by A. ViscHER,
who, moreover, carried out the geological mapping of the said area.
On the other hand, the author of the present memoir performed the
task of studying in detail the problems of stratigraphy, facies, and
age of the post-Devonian beds that had hitherto been disregarded to
a great extent. _

I am well aware that a still more detailed research would reveal
many a fact not yet recognized and would yield further problems for
which the answer must still be sought. Nevertheless, it may be said
that thanks to our investigations the main features of the post-Devonian
geology of northern East Greenland could be unravelled, and many
points that were doubtful be clarified to a greater or lesser degree.

I wish to take advantage of this opportunity to thank A. ViscHER
for the pleasant and successful cooperation in East Greenland which
has brought about that our parallel running studies in the field can
to-day be combined to a rounded off synthesis.

It stands to reason that certain problems resulting from our sur-
veys have been attacked in common already in Greenland. Hence
credit must be given to both of us for having solved them. Thus for
instance it was only possible to fix the date of the main phase of the
Mesozoic tectogenesis in Wollaston Foreland, i. e. of the cumulative step-
-faulting of the continental border, after the age of the transgressive
synorogenetic beds had been established. At first these were held by
the writer to be Valanginian in age, which led to the conclusion that
the principal Mesozoic faulting and tilting had taken place in latest
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Fig. 2. Tectonic sketch-map of East Greenland showing A. ViscHERr’s “Main post-
Devonian Fault” (AA) and other important features of the blockfaulted continental
border.
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Jurassic or sub-Cretaceous times (vid. May~c 1938, 1940, ViscHER 1940).
However, on second thoughts the author realized that this synorogenetic
boulder-bearing ‘“‘Rigi Series” is not Cretaceous but Volgian (Portlandian)
in age, and that the chief orogeny already set in at the close of the
Kimmeridgian (May~c 1947).

It is well known that the Caledonian orogeny in East Greenland
has been of very great intensity (vid. Kocu 1929a, Backrunp 1930, 1932,
WeeMANN 1935). Since also the Upper Devonian strata have been subject
to strong diastrophism that has led to a highly complex structure
(vid. BoTLeR 1935b, 1939, 1940), it will be clear that posthumous tectonic
manifestations of the aforementioned orogeny must have taken place.
The Old Variscan orogeny, however, resulting in the folding of the
uppermost Devonian beds (G. SAVE-SODERBERGH’s ‘‘Remigolepis Series’,
“Arthrodire Sandstone Series”, = ‘“‘Mont Celsius Series”” of H. BOTLER)
was already of less effect. H. BiTLER speaks of an “Ymer ¢ phase”. For
the slight folding of the Carboniferous formations, including both terri-
genous deposits of Dinantian and of Upper Carboniferous (Namurian
— Lower Westphalian) age, later phases of the Variscan era must be
made responsible.

From this time onwards no folding has taken place in East
Greenland. All facts recorded in the course of time evidently point
to crustal tensions along the eastern border of the Greenland
continent, which might be explained by the inertia of the continental
border during a west-drift in accordance with the ideas advanced by
A. WecENER. Instead of the formerly acting compressive stresses plain
stretching forces have now become effective. When, at last, the initial
wide-arched monocline of the continental border could no longer resist
the continuous tension and the limit of breakless deformation had been
exceeded, it became dissected by fractures, and relief was attained by
faulting. While the faults hade seaward, the different blocks were
tilted towards the rigid continent in such a way that the upper surface
of a block pushes against the fault scarp of the adjacent block to the west.
This structural picture thus fully agrees with that named “Antitheti-
sche Schollentreppe” by H. Croos (vid. CLoos 1928, 1936, 1939a,
1939b, ViscuEr 1938, 1939, 1940, 1943, WacEr 1934).

It must be stressed that such block-faults en échelon along the margin
of the continent existed already in Devonian time. According to H. BtT-
LER the basin of the Devonian deposits of East Greenland was bounded
on the west by a fault zone which coincides more or less with the Devonian
coast line (BUTLER 1939). To the east the Devonian province is cut by
a major fault termed by A. Viscuer the “Main post-Devonian Fault”
(ViscHER 1939) which separates the consolidated continental block of
the west from the instable eastern blocks (vid. BiitLEr 1939, VISCHER
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1939, 1940, 1943). However, in accordance with the facts set forth by
H. BUTLER (op. cit.) the area between Traill Island and Gauss Peninsula,
which is occupied by Devonian formations, should be considered the
westernmost tectonic block of the step-faulted continental border.
Between this block and the Caledonides in the west (Ymer Island,
Strindberg Land, Ole Romer Land) a fault line of first order occurs
(BoTrLer 1935a, 1939, 1940) the origin of which must be dated as far
back as Lower Devonian times.

A. ViscHER’s “Main post-Devonian Fault” running from Milne Land,
Secoresby Sound, through the whole of East Greenland up to Germania
Land or even farther, was called into existence in Carboniferous time.
This is proved by the fact that the continental deposits of the Namurian
(= Lower Westphalian) have been laid down along the fault scarp of
the eastern ‘“‘Hudsonland Block” (BtTLeEr 1940) and gradually pinch
out towards the east. An angular unconformity was observed by the
writer to occur between the Carboniferous (Dinantian-Naumrian) and
the Permian conglomerate that passes into the marine Zechstein depo-
sits of the Upper Permian (Maync 1940, 1942). This datum conspicuously
points towards tectonic disturbances (faulting and tilting) which must be
Variscan in age.

East of the ‘“Main post-Devonian Fault” A. ViscHErR has mapped
numerous further fault lines which run NNW-—SSE or strike NNE—
SSW. Both fault systems are synchronous, as they do not intersect but
relieve one another.

Owing to the divergence between the ‘“Main post-Devonian Fault”
running SSW—NNE and the general N—S trend of East Greenland’s
coast, older structural elements crop out at the coast the farther north
we go. In consequence hereof the whole area with post-Devonian
sediments grows smaller and smaller towards the north. Apparently,
the “Main post-Devonian Fault” leaves the coast of northern East Green-
land in Kronprins Christians Land, North-East Foreland. The coast
follows the SSW—NNE strike of the sediments, and the northernmost
post-Devonian beds seem to crop out in Nakkehoved (¢id. p. 40).

The outcrops of Caledonian crystalline in the Barths Bjerge and
in Muschelbjaerg, Hochstetter Foreland, would correspond to the “Thom-
sensland Block” and the “Kuhn Block” of A. ViscHER, respectively,
whereas those in Shannon Island would belong to our ‘‘Hiithnerbjerg-
Permpass Blocks”. The exposures of the Caledonides in Great Koldewey
Island, Germania Land, Ile de France, Franske and Norske Islands are
likely to be edges of tectonic blocks that have been laid bare by erosion.
Furthermore, gneisses are reported by E. NIELSEN to crop out in Holms
Land and Wegeners Islands which are, apparently, overlain by the con-
tinental Carboniferous or Permian formations (N1eLsEN 1941). The long
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known Permian beds of Holms Land and Amdrups Land are thus
probably the sedimentary cover of a tectonic block which abuts to the
west against the alpine mountain region of Prinsesse Caroline-Mathildes
Alper and Prinsesse Elisabeths Alper shown by E. NieLsen (in loc.
cit.) to consist of strongly folded metamorphic rocks (Caledonides).
Adjacent to the west follows a folded series made up of multicoloured
dolomite, limestome, and black shale; these deposits are correlated with
the “Thule formation” L. Kocu 19161) (¢vid. Kocu 1935) and seem to be
bounded by a fault to the west where unfolded fossiliferous limestones
of Gotlandian age occupy large areas, which are reported to correspond
faunally to the “Offley Island formation” L. Kocu 1917 of North Green-
land (NieLsen 1941).

The region to the east of the ‘“Main post-Devonian Fault” between
73° and 75° N. lat. is dissected by faults of younger origin. Post-Permian/
Triassic, late Jurassic, post-Valanginian, pre-Aptian, post-Albian, and
post-Basaltic (Tertiary) faults were proved to exist by A. Viscuer and
the writer; thus the old fault lines mostly became reactivated in later
epochs.

The main phase of Mesozoic faulting (Young Cimmerian or
Nevadian Orogeny) in northern East Greenland was lately stated to date
back to the Upper Kimmeridgian (May~c 1947). Stress is laid upon
the fact that the same disturbances have caused the great unconformity
at the floor of the Aucella-bearing Valanginian from Alaska down to
California (¢itd. CRickmMAY 1931).

Local intra-Cretaceous movements which must have taken place in
the investigated area have been stated by the author (Maywc 1940).
Judging by the angular unconformity detected at Falskebugt, Wolla-
ston Foreland, between the ‘“Falskebugt Beds” (Valanginian) and the
overlying Aptian-Albian series these tectonic movements may have
occurred in Hauterivian or Barrémian time.

Due to the post-Albian tectonics the Aptian-Albian beds have been
tilted and dragged. Their dip at Forkastningspasset (¢id. p. 119) amounts
to 20—30° ESE, 35° NE in Mt. Knolden (¢id. p. 64), 9—30° ENE in
Kronebjerg (vid. p. 36), 13° SW at Cape Berlin (vid. p. 47), 15° SW in
Mt. Gyldenspids (¢id. p. 52), 8—10° WNW in Gunnsteinsbjerg (vid.
p. 154) et cetera.

Further details on the tectonics of East Greenland are given in a
special report by A. ViscHEr (ViscHER 1943). It .is to be hoped that
more papers on the same topic will be published in years to come e. g.
by the said author on the region of Hold-with-Hope and the Giesecke
Bjerge, and by H. StauBER on the region farther to the south.

1) = “Eleonore Bay formation” L. Kocu 1927 (pro parte).



[I. LOCAL STRATIGRAPHICAL SECTIONS

A. Kuhn Island.

In 1870 J. von PavEr discovered fossiliferous micaceous fine-grained sand-
stones and light-gray marls on the southeastern shore of the island. Fr. Toura,
who worked out the fossil collections brought back by the KoLprEwry Ex-
pedition, cites the following forms:

“Ammonites payert TouLa
— sp. ind.
Belemnites panderianus D’ORB.
— absolutus FiscH.
— volgensis D’ORB.
— sp. ind.
Aucella') (Buchia) concentrica KEYs. non FiscH.
— — — Fisca. var. rugosa Kuvs.
— — — FiscH. var. crassicollis Kuvs.
— — — FiscH. var. sublaevis KEYS.
»— —  aff. pallasy Krys.
Cyprina sp. cf. syssolae KuYS.”
(Toura 1874, vid. MaDsEN 1904, Kocu 1929 a).

Fr. Toura compared this Aucella fauna to the Russian Aucella beds (late
Jurassic-Lower Cretaceous). According to A.P.Pavrov, however, the species
Aucella (Buchia) concentrica FiscH. var. rugosa (KEys.) Toura is identical with
A. (B.) piriformas Lag., and 4. (B.) concentrica FiscH. var. rugosissima should be
referred to A. (B.) lamplughi Pavi.; moreover, also the true 4. (B.) crassicollis
Krvs. was stated by the said author to be present among the fossils described by
Fr. Tovra (vid. Kocr 1929 a). A. P. Paviov thus proved that the fauna in
question points towards the zone of Aucella (Buchia) crassicollis Kevs. and re-
presents indubitable Lower and Middle Valanginian.

In the same beds L. KocH states to have found Aucella (Buchia) cf. syzranicus
Pavi., A. (B.) ¢f. keyserlings Lan., A. (B.) pirtformis PavL., 4. (B.) cf. lamplughi
Pavy., and Belemnites sp. (Kocr 1929 a).

These clastic fossiliferous deposits of Valanginian age occurring in the eastern

1) The genus Buchia (RoulLLER) was established in 1845, its synonym
Aucella (Keyserring) but one year later. In spite of the principle of priority in
scientific nomenclature, however, the posterior term Aucella has entered the geological
literature all over the world, on which account it will have to be maintained. In
the present paper, however, both names will be cited (the less current term Buchia
added within marks of parenthesis).
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Fig. 3. Explanation of the symbols used in the stratigraphical columns.
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portion of Kuhn Island, in Great Koldewey Island, and Wollaston Foreland were
named “Cape Hamburg formation” (Touvra 1874) L. Kocr 1927 (Kocu 1929 b),
but this term has never become popular in the literature on East Greenland.

In 1930, R. Boavap collected a few fossils immediately south of Cape Maurer,
partly lying loosely around and partially in situ, which were determined by
A. RosENKRANTZ (RoSENKRANTZ 1930 a, Bogvap & RosENkranTz 1934). Except
a spatangid, Belemnites, and Inoceramus cf. ewaldi ScHLUT. he described Lytoceras
sp. ind., Deshayesites boegvadi ROSENKR. 1934 (= Parahoplitoides cf. deshayest
(Leym.) Rosenkr. 1930), and Sanmartinoceras groenlandicum ROSENKR. 1934
(= Aconeceras nov. sp. cf. nisoides (SAR.) ROSENKR. 1930). According to A. Ro-
SENKRANTZ Deshayesites boegvadi RosENKR. would point to Lower Aptian
(Bedoulian) whereas Sanmartinoceras (BoNARELLI) as well as Inoceramus cf.
ewaldi ScHLUT. would indicate Upper Aptian (Gargasian) (op. cit.).

The above-cited Ammonites payert TourLa was later on supposed
to belong to the boreal genus Simbirskites (PAvLov). A. ROSENKRANTZ,
who never doubted this determination, after all, concluded from this
find that marine Hauterivian should be represented on Kuhn Island
(RosENkrANTZ 1930a, Boavap & RoseEnNkranNTz 1934). The occurrence
of marine deposits of that age, however, would be very striking, indeed,
as we have no evidence at all that beds referable to the Hauterivian
should have been deposited on eastern Kuhn Island. The recent investi-
gations of the writer have yielded the positive proof that the Valanginian
limestone in the said island is transgressively overlain by fossiliferous
marine Aptian (¢id. p. 21). That the same gap comprising the
Hauterivian-Barrémian is proved to exist throughout the investigated
area speaks much in favour of the assumption that the sea had then
withdrawn from East Greenland. It is thus altogether likely, even
evident, that the identification of this problematical Ammonites
payeri Toura with Simbirskites (PavLov) does not hold true. Besides,
the said ammonite is reported to have been found together with Aucellas
of Valanginian age.

It may be remarked that H. FreorLp, who formerly showed
some scepticism towards A. RoseNkraNTz’ view (FrREBOLD 1932a, 1933)
lately also affirms the presence of marine Hauterivian in Kuhn Island
although there are no new data available to support this hypothesis
(FreBoLp 1935b, FrEBoLD & NoE-Nycaarp 1938).

The new geological data presented in this paper will—as I hope—
settle this question once for all.

Stratigraphical sections.
(vid. PL I).

Lower Cretaceous deposits are confined to the eastern portion of the
island with the exception of a transgressive remnant of the Volgian ““Rigi
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Series” in the surroundings of ‘“‘Haakonshytta”, southwest Kuhn Island,
the uppermost levels of which are already Subcraspeditan (Infravalan-
ginian/Rjasanian) in age.

This slightly hilly region of eastern Kuhn Island built up of Meso-
zoic sediments is bounded on the west by lofty jagged mountains which
are composed of metamorphic crystalline rocks and show a strikingly
young dissection with glacial hanging valleys and cirques of truly
Alpine aspect. A major fault running N—S forms the boundary between
this Caledonian folding range and the eastern downfaulted sedimentary
block. The effect of this important fault on the topography is thus an
extraordinarily marked fault scarp (see block diagram PIl. 1). Owing to
its distinct slope to the southwest this Caledonian zone of central Kuhn
Island, which forms the basement of the Jurassic beds in this region,
disappears already in northern Wollaston Foreland.

The sediments in eastern Kuhn Island thus belong to a tectonic
element of the step-faulted continental border. Of the sedimentary cover
of the “Permpass Block™ (¢id. ViscHER 1943) merely the younger Meso-
zoic is exposed in Kuhn Island, the older beds such as the Lower
Kimmeridgian, Argovian, and Callovian-Bathonian, which are known to
overlie the crystalline substratum normally, being concealed below
sea level.

The lowermost strata visible on the southeast coast, which since
their discovery by L. Kocu in 1927 time and again have been referred
to as ‘“Portlandian”, have recently turned out to be of Kimmeridgian
age, having yielded an ammonite-fauna that includes indices of the
Upper Kimmeridge Clay of Dorset (Seatn 1936, May~c 1940, 1947).
After the locus typicus the writer has named these strata ‘“Kuhn Beds”
(MaynNc 1947).

These dark shales of Upper Kimmeridgian age are transgressively
overlain by a light-gray Aucella limestone which carries different species
of Polyptychites and Dichotomites and other fossils that can be said to
fix its age as Middle Valanginian (Upper Polyptychitan). Higher in the
sequence dark shales with clay ironstone concretions are met with where
Inocerami and other pelecypods, and cephalopods (e. g. Parahoplitoides/
Deshayesites, Aconeceratidae, Lytoceras, Hamites, Crioceras, Ancyloceras,
Neohibolites ete.) indicative of Aptian are quite common.

About 7 km south of Cape Maurer a fault running NW—SE and
traceable as far as Brorsons Peninsula, Wollaston Foreland, brings the
“Kuhn Beds” together with the overlying Valanginian limestone in
contact with the mudstones and shales of the Aptian (vid. tectonogram
PL 1). North of that fault there are no outcrops of rocks older than Aptian.

On the following pages we shall set forth the stratigraphy of the

lowermost Cretaceous strata exposed in the southeastern part of Kuhn
133 2
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Island; the sections of the Aptian series in the vicinity of Cape
Maurer will be discussed afterwards.

1) In Perisphinctes-Ravine (see May~xc 1947) the dark fossili-
ferous shales and slates of Upper Kimmeridgian age are surmounted by a

130 m altitude Light-coloured, yellowish weathered Aucella limestone.

As to its lithological features there can hardly be any
doubt that this rock is identical with the limestone
exposed immediately farther to the mnorth, on top
of the Jurassic “Kuhn Beds”, where it carries Aucella
(Buchia) keyserlingt Lian., A. (B.) piriformis Lian., A. (B.)
crassicollts Keys. and other guide fossils of the Poly-
ptychitan.

2) Immediately north of Perisphinctes-Ravine the following
section was set down from above the Danish hut:

Dark slates alternating with layers of limestone (turning yellow

on weathering). Farther down the slope (in the very creek) several
Perisphinctidae e. g. Pectinatites, Pavlovinae etc., and Aucellas were
collected in situ.

The top layer of these “Kuhn Beds” (= base of the Upper

Kimmeridgian, ¢id. MayNc 1947) consists of a dark ferruginous buff
weathering sandy breccia of a high specific gravity (concentration
of iron ores) which indicates the Valanginian transgression plane

(Fig.

5).

At a height of about 65 m this stratum is unconformably overlain by

70 m
100 m

3) A
0—80 m
80 m

100 m

light-gray or pink slightly silty limestones and marls abounding
in Aucella (Buchia) piriformis Lan., A. (B.) keyserlingi Lan.,
A. (B.) crassicollts KEYs. ete.

Pink-coloured silty limestone with Belemnites (? Acroteuthis sp.).
Aucella breccia, 2—3 m thick, overlain by light-gray
occasionally pink-coloured easy weathering limestones, often
with a slight content of sand. Aucellae, Belemnites.

little to the north another section was measured:

Débris and snow.

Light-gray or yellow, brownish weathering limestone with
Aucellas.

Ledge of nodular speckled gray-brownish fossiliferous lime-
stone, its surface turning rough on weathering. 3—4 cm thick.
Calcite, pyrite. Polyptychites spp., Dichotomites petschoraensis
Bog. etc., Aucella (Buchia) pirtformis Lau., A. (B.) keyserlingi

2*
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Fig. 5. Brecciated and re-worked top-layer of the Kimmeridgian
Kuhn Beds, marking the boundary to the transgressing Valanginian

(Polyptychitan) formation.

Perisphinctes-Ravine, southeastern Kuhn Island (about 65 m altitude).

130 m

135 m

Lot. 715 Coll. A. Mavync.

Lan., A. (B.) crassicollis Kevs., A. (B.) c¢f. sublaevis Krvys.,
A. (B.) ¢f. terebratuloides Lian. ete., ?Pinna sp., gastropods ete.
This fauna clearly suggests a Middle Valanginian age
(upper part of Polyptychitan).
Upon this limestone rests again a light-gray one, identical
with that in the lower portion of the sequence.

Light-gray or buff-coloured Aucella breccia, only a few
centimeters thick, containing Aucellas.

This characteristic organogenous breccia (shelly limestone)

is succeeded by a thin rather dark-gray, red weathering lime-
stone breccia with black shale portions, carrying small pele-
cypods e. g. Aucellas, and dipping at low angles (about 3°)
towards the WSW.
Reddish friable marly and calcareous sandstone, rich in iron-
oxide, which shows a gray-reddish colour when being freshly
broken. It contains numerous small bivalves (Aucellas etc.)
and attains a thickness of 3—4 m. Grading upwards into a
brick-coloured heterogeneous crumbling calcareous sandstone
which also carries small-sized pelecypods.
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140 m Red soft sandstone containing hard slightly sandy concretions
of limestone with lamellibranchs.

These beds from below (80 m) up to 130 m altitude are referable
to the Polyptychitan. It seems reasonably certain that also the higher
strata bearing small-sized pelecypods must be assigned to the Valan-
ginian, probably to its upper part (Hoplitidan).

At a height of 146 m this reddish formation is immediately over
lain by

Grayish sandy shales which contain hard dark-hearted con-
cretions of clay ironstone that turn yellow or orange on weathering.

There is not the least doubt that this series which is much better

exposed farther to the north, in the surroundings of Cape Maurer

(vid. p.25—26), is of Aptian age.

From this section 3) A. Viscuer and the Greenlanders collected
both ammonites and Belemnites which comprise Valanginian as
well as Aptian forms.

The exposed thickness of the Valanginian rocks here in the south-
eastern portion of Kuhn Island thus attains 80 m.

Unfortunately the rich faunas collected by the writer have not
yet been worked up. The Aucellas were partly determined in the field
but still await a more thorough study by some paleontologist!). All the
ammonites secured during the expedition of 1936—1938 were handed over
to Dr. L. F. SpaTn, London, before the war and have not yet been described
either. According to a brief statement by L. F. Sparn, the Valanginian
Polyptychites-Dichotomites faunas of Kuhn Island and Wollaston Fore-
land closely resemble those of the Speeton sequence and of Russia. The
above-cited species of Aucella (Buchia), too, are common to the Poly-
ptychitan of Russia ete., and the age assignment of this group of lime-
stones to the Middle Valanginian (Upper Polyptychitan) is thus beyond
all doubt.

Whether the red-coloured beds above the Polyptychitan limestone
(135 m to 146 m above sea level) are still to be referred to the Poly-
ptychitan or should be classed as Hoplitidan already, cannot be made
out with certainty until the fossils have been examined.

The recent detailed survey has yielded no data at all which may
account for the occurrence of rocks of Hauterivian or Barrémian age in

1) In 1946 the large East Greenland collections of Auwcellas and Inocerami
that had been brought together in 1936—1938 were sent to Prof. M. GiecNoux,
Grenoble/France, who had suggested that Dr. M. BreistrorreErR would study them.
Subsequently, the collections were forwarded to Prof. M. AramBourG, Paris, who
will undertake the identification of the Aucellas. On the other hand, Mr. SorNAY,
Paris, will be kind enough to work out the Inoceramidae in months to come.
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Kuhn Island. Among the author’s collections there is no cephalopod to
be found which might belong to Simbirskites (Paviov). Accordingly,
there is no use any longer of attaching too much significance to one
single specimen that has once been wrongly identified as “Simbirskites
payert (Toura)” and, unfortunately, has been lost since. As will be stated
below a juvenile specimen of Ammonites payert Toura was collected by
the writer in situ in the “Lower Niesen Beds” of Infravalanginian/
Rjasanian age (vid. p. 96), so the only support of A. ROSENKRANT'Z view
is herewith removed once for all.

The overlying beds exposed from an altitude of 146 m upwards
until they become mantled by Quaternary deposits are already Aptian
in age (compare the sections given on the following pages).

We thus arrive at the conclusion that the Aptian in Kuhn Island
rests transgressively upon beds which are Valanginian (Hoplitidan) in
age, and that there exists a stratigraphical gap comprising the Haute-
rivian and Barrémian. Besides, this superposition of the Aptian(-Albian)
series on the Valanginian is proved to hold true in Wollaston Foreland
and is by no means exceptional. Neither are the “‘continental series”
of supposed Hauterivian-Barrémian age nor the marine “Simbirskites
Beds” (assumed by A. Rosenkrantz, H. FrEsoLp and others to
oceur) represented in the investigated area of northern East Greenland?).
It may be stressed here that locally even a true angular unconformity is
found between the Valanginian and the Aptian-Albian e. g. in Falske-
bugt (vid. p. 56).

Sections through the Aptian beds.

4) Slightly north of the dislocation mentioned on p. 17, which has
brought about the abnormal contact of late Jurassic-Valanginian rocks
and the Aptian, the following

Section F was set down:

Snow and débris.
From an altitude of 30 m upwards the below-described beds
crop out:

30 m Black or gray shales interbedded with thin bands and lenses
of clay ironstone with a yellow or orange weathered surface.
Fragments of crustaceans and sparse other fossils.

Higher follow

black shales with intercalated layers of pale-buff marls, often
with cone-in-cone structure, which contain concretions of dark
brown, velvety calcareous clay ironstone with remains of

1) There exists one single though faint possibility that post-Valanginian/pre-
Aptian beds be present, viz. in the sequence exposed from Kuhnpasset to Aucella-
bjerget, southwestern Wollaston Foreland (vid. p. 86—90).
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Fig. 6. Brecciated ferruginous limestone concretion with imprints of
pelecypods Aptian series.
Sektion E (50 m altitude), eastern Kuhn Island. Lot. 625 Coll. W. Mavnec.

crustaceans. A few specimens of Neohibolites (STOLLEY) were
collected in the shale, moreover some fossil wood.

50 m Black partially marly shales containing small concretions of
clay ironstone and clayey limestone.
A few meters higher shales with big concretions of clay iron-
stone, and interbedded buff marls with cone-in-cone structure
are exposed. The shales have yielded one ammonite, and the
concretions contain some specimens of [noceramus.

Covered with morainic débris.

E. Nielsen’s “Section 1 km north of the Danish huts near Cape
Maurer” (¢id. FrEBoLp 1935b) was set down near by:

47 m Lowermost portion visible: Loose black shale with concretions
and layers (of limestone).

56 m Dark shale with limestone layer that thins out laterally.
Carries ammonites (?Criocerds), Inoceramus sp. ind.

74 m (and slightly lower): Shale with limestone concretions bearing
pelecypods and an indeterminable Echinid.

5) About 1 km farther to the north Section E was measured:
Snow, morainic débris.
50 m Gray and black slightly sandy crumbling shales with inter-
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beds of thin yellowish sandstone containing yellow and red-
dish weathering, often brecciated iron-bearing concretions of
clay ironstone (Fig. 6). These beds have furnished pelecypods,
ammonites, belemnites e. g. Neohibolites sp., ?Nautilus sp.,
echinid spines ete.

Occasionally with some interstratified layers of light-
buff marl displaying cone-in-cone structure.

Dip: 6° to the west.

80 m Gray-black sandy and marly shale, which have yielded
a few belemnites (Neohibolites sp.) and fossil wood sometimes
with Pholas borings. Large concretions.

90 m Black shales with a buff marly parting.

Petrified wood and coal seams.

100 m Black and gray slightly sandy shales containing concretions
of clay ironstone with an orange-red weathered surface. Find
of a badly preserved ammonite. Occasionally with thin zones
of pale-buff marl.

105 m Enclosed in black shale concretions of clay ironstone with
specimens of Inoceramus sp.

110 m Alluvial deposits and snow.

, On the adjacent ravine to the north several exposures of black
slightly sandy shale with concretions of clay ironstone containing im-
prints of Inocerami were observed up to an altitude of 190 m.

6) Section D lies immediately north of Section E:
Snow.

80 m Black more or less sandy shale, weathering to small frag-
ments, with some layers of pyrite.

83 m Shale containing large concretions of cavernously weathering
clay ironstone and pinching out bands of yellow-gray sand-
stone.

100 m Black often ashen weathering marly shale with lenses and
layers of clay ironstone bearing Aptian ammonites e. g.
Parahoplitotdes| Deshayesites sp.t).

E. Nielsen’s section “2km south of the Norwegian station at
Cape Maurer” (¢id. FrREBOLD 1935b) corresponds approximately to the
lower portion of our profile D which had not yet been exposed in
April 1937:

21—33 m Shale with interbeds of limestone and limestone concretions,
containing indeterminable ammonites, belemnites, and small
Inocerami.

1) Identified by L. F.Spatn, London.
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33—41 m
41—49 m
49—5H6 m

Formation ut supra, carrying plenty of fossil wood, Ancylo-
ceras sp., indeterminable belemnites.

Formation ut supra, with fossil log and belemnites.
Formation ut supra, containing fossil wood, bored rock frag-
ments, and ammonites belonging to the family Aconeceratidae.

7) Section C was measured along the next creek to the north:

40 m

50 m

60 m

65 m

67 m

73 m

78 m
82 m

90 m
100 m

105 m

110 m

Snow.

Black-grayish friable sandy shale with thin sandstone layers
and seams of a fine-grained buff sandstone. Sparse con-
cretions of clay ironstone. Plenty of fossil wood, partly bored.
Interbed of nodular ferruginous limestone lumps showing a
breccia structure, partly silicified. 2—3 m thick. Lytoceras
polare RavnN?') and other ammonites.

Shale containing belemnites, arthropoda etc.

Gray and black slightly sandy disintegrating shale, con-
taining

fossil wood. Efflorescent crusts of sulphur in cracks and on
the rock’s surface.

Gray and black partly sandy shale with interbedded yellow-
reddish concretions of large diameters.

Black slightly sandy shale. Neohibolites sp.

Shale as below, interstratified with thin gray-yellowish sand-
stone bands which may

contain tiny coal seams.

Interbed of pale-buff marl showing uneven or undulated
bedding planes. 0.3 m.

Black shale with a few layers of buff marl in the lower part.
Near the contact with a basaltic dyke the shale has turned
into indurated slate and has changed its colour to steel-
gray or purple.

Basalt dyke cutting the strata at steep angles.

In summer 1933 E. NieLsEN set down a section ‘‘1 km to the south
of the Norwegian Station at Cape Maurer” (¢id. FrREBOLD 1935b) which
runs between our Sections B and C:

16—32 m

32—53 m

Black loose clay slate, with limestone concretions and lime-
stone layers of varying thickness, partially pinching out.
Hamites sp. etc.

Formation ut supra, with Aconeceratidae, belemnites, and
pelecypods.

1) Determination by L. F.Spartn, London.
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8) Section B.

In the creek immediately southwest of the Norwegian Station at
Cape Maurer, which, unfortunately, was largely filled up with snow
during my examination,

black shales containing concretions of clay ironstone as well as

thin layers of buff marl with cone-in-cone structure were exposed.

Only some poor remains of Inoceramus sp. and fossil wood could

be secured.

9) North of the just mentioned hut where the slope had been blown
free of snow (Exposure A) the author observed at a height of

40 m black mica-bearing shale turning crumbling and grayish on
weathering, often carrying nodules of pyrite and showing
limonitic spots on its weathered surface. Fragments of belem-
nites. Enclosed in the shale occur light-coloured concretions
of calcareous clay ironstone some of which may attain about
30 cm in diameter and weather to polyedric pieces. These
concretions are for the most part silicified.

It must have been close by that R. Bagvap in 1930 collected some
loose-lying fossils, ¢iz. an Echinid (Spatangid), Sanmartinoceras groen-
landicum ROSENKR., Lytoceras sp. ind., and Belemnites sp. ind. (vid.
Bocvap & RoseNkrRANTZ 1934).

The following sequence of about 60 m in thickness was observed
by R. Bocvap in a creek near by:

Black-gray shales with interbeds of limestone of a thickness of
more than 0.1 m (rocks as found loose with the above-cited ammonites).
Contain limestone concretions with plant-remains and fossil wood.

The shale has furnished sparse belemnites.

About 30 m above the river-bed a limestone layer with Inoceramus
cf. ewaldi Scurir. was observed, and about 10 m higher a conecretion was
found bearing Parahoplitoides|/Deshayesites boegvadi RoseNkr. (vid.
op. cit.).

E. NigLsen’s “section 100 m north of the Norwegian Station at
Cape Maurer” (vid. FreBoLp 1935b) was measured in about the same
locality:

32—bbm Loose black clay slate, interstratified with thin limestone
bands and concretionary layers. Crioceras sp., small Ino-
cerami, gastropoda.

55—85 m Black shales with limestone interbeds and limestone con-
cretions, carrying indeterminable pelecypods.
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Remnants of Aptian deposits also occur farther south. In the so-called
“Middle Section” (M) between Perisphinctes-Ravine and Romey Valley
the “Kuhn Beds” are transgressively overlain by a

70 m light-coloured sandstone bearing /noceramus sp. and other
lamellibranchs. In between there are a few partings of
black shale with yellow and red concretions of clay ironstone
(vid. May~c 1947).

In the “Southern Section” (S), about 7 km northeast of Cape
Hamburg, some exposures of
black shale with concretions of clay ironstone and interbedded
layers of a yellowish coarse-grained sandstone were met with
which—judging by their lithological features—may also be
referred to the Aptian series (vid. MayNc 1947).

As will be seen, the given sections through the Aptian beds on the
east coast of Kuhn Island belong more or less to the same portion of
the formation. The combined Sections F and E shown in Fig. 4 reveal
this rather monotonous series which attains a visible thickness of 220 m.
Its fossils including ammonites, belemnites, pelecypods (mostly Znocera-
mus sp.), and arthropods, obviously point towards Aptian, the cephalo-
pods such as Parahoplitoides|Deshayesites, Sanmartinoceras, Lytoceras
polare Ravn, (Neohibolites) ete. being index fossils of that stage. The
collected specimens of Inoceramus mostly seem to belong to the species
1. ewaldi ScurtT. which, too, suggests an Aptian age.

The underlying limestone attaining a thickness of about 80 m in
Perisphinctes-Ravine, has yielded an abundant fauna which distinctly
proves the beds to be of an Upper Polyptychitan age.

Between these two formations a stratigraphical gap is shown to
exist which comprises the Hauterivian and Barrémian; whether the
uppermost Valanginian, ¢iz. Hoplitidan, is really represented in the pink
and red-coloured strata below the Aptian shale series has not yet been
proved but is most probable, after all.

Seetion in Laugeites-Ravine!), southwestern Kuhn Island.
(vid. Fig. 59, Pl 2).

Because of its decisive importance with regard to the stratigraphy
part of this section (which has already been published in my paper
on the Jurassic formation (Maync 1946)) is reprinted in the present
memoir.

1) Name give by the writer to the creek that empties into Fligelys Fjord
about 1 km to the northwest of the Norwegian hut ‘“Haakonshytta” (¢id. MAYNG
1947). It is the only spot in northeast Greenland whence Laugeites (Kochina) groen-
landica SpaTH has been derived so far.
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Up to now Laugeites-Ravine and Mt. Niesen, Wollaston Foreland,
are the only localities in northern East Greenland where the strati-
graphical boundary between the Volgian (Portlandian) and the lower-
most Cretaceous (Infravalanginian/Rjasanian) is actually disclosed.

In the spring of 1932 C. TeicHERT collected some loose blocks containing
a few fossils which H. FresoLD has identified as Perisphinctes (? Pavlovia) sp. ind.
aff. pandert (0’OrB.) MicH. and Aucella (Buchia) mosquensis (voN Bucn) (FREBOLD
1933). According to the map given by H. FREBOLD (in loc. cit.) these fossiliferous
blocks must have been found in the vicinity of “Haakonshytta”. Owing to
the presence of the above-cited Aucella species the beds were referred by H. Fre-
BoLD to the “Middle Portlandian” (Lower Volgian).

In April 1937 the author discovered the beds in situ and measured
a detailed section. The find of Laugeites (Kochina) groenlandica Spartu,
Aucella (Buchia) cf. volgensis Lian. ete. allowed a reliable correlation
with the “Lingula Bed” (and the upper portion of the “Hartzfjeld
Sandstone’) of Cape Leslie, Milne Land, which are assigned to the
“Volgian-? Aquilonian” (AvLpiNGer 1935, Seatn 1936, Mavnc 1947).
Since, however, Subcraspedites (Spatu) was found slightly higher in the
sequence of Hartzfjeld, the upper part of the “Hartzfjeld Sandstone”
is doubtless lowermost Cretaceous in age. According to L. F. Spatu (op.
cit.) this Cretaceous portion of the “Hartzfjeeld Sandstone” probably
overlies the Jurassic part with an unconformity.

As will be shown below, the new data evidenced by the stratigraph-
ical investigations do not support this conjecture with regard to Kuhn
Island, since the boundary between the latest Jurassic and the lowermost
Cretaceous runs within a cyclic sedimentary series where it is hardly
admissible to assume an important break in the sedimentation. Further-
more, Laugeites (Kochina) groenlandica Spatu is present throughout the
series, also in the uppermost cycle (IV) where it is accompanied by
Subcraspedites ex gr plicomphalus (Sow.)/S. (Tollia) stenomphalus (PAvL.)
of the Infravalanginian. That Laugeites (Kochina) should have been
worked up from the underlying rocks is fairly improbable as there is
no trace of an erosional gap. Rather do I therefore cling to the idea al-
ready foreshown by L. F. Sparn that there is an almost complete gradation
between Dorsoplanites-Laugeites to Kachpurites-Craspedites/Subcraspedi-
tes- Polyptychites (¢vid. SpaTn 1936), in other words, these genera represent
a continuous phylogenetic sequence. The occurrence of Subcraspedites in
the top beds in Laugeites-Ravine, even still associated with true Lau-
geites (Kochina), bears witness that the latter is still more closely related
to the Craspeditidae than to the Pavlovinae, and that the interval between
Laugeites (Kochina) and Subcraspedites is even less than was assumed
by L. F.Spatu (op. cit.).
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On account of Subcraspedites being present we may attribute the
highest beds in Laugeites-Ravine to the Infravalanginian (Subcraspedi-
tan), the more so since the species found by the writer show the greatest
resemblance to those from the “Spilsby Sandstone”!) of Lincolnshire
which, too, is considered lowermost Cretaceous in age (vid. Kirian 1907—
1913, Spatu 1924, SwinNerToN 1935, 1941, KirkaLpy 1939). Since the
species of Subcraspedites from the “Spilsby Beds™ closely approach certain
forms of the Russian ‘“Rjasan Beds” e. g. Subcraspedites/Tollia stenom-
phalus (Pavy.), S. spasskensis (Bog.), and §. subditus (PavL.) we shall
designate the age of the “Spilsby Beds” and of the series in Laugeites-
Ravine as Infravalanginian/Rjasanian.

It has been mentioned in my paper on the Jurassic stratigraphy
(May~c 1947) that only the uppermost deposits of cycle IV are to be
referred to the Infravalanginian/Rjasanian whereas the beds beneath
must still be classed as Volgian. It is therefore not necessary, of course,
to dwell long on the stratigraphy of that Volgian portion, and we shall
thus merely put forth the stratigraphical data revealed near the Jurassic-
Cretaceous boundary.

The clastic Volgian series near ‘‘Haakonshytta” which the author
has shown to rest unconformably upon the ‘“Amoebites shales” (Lower
Kimmeridgian) can be subdivided into four sedimentary cycles (I—I1V)
of minor order (compare the table below on p. 31). Each cycle sets in
with rather coarse-grained micaceous sandstones, partly with pebbly
layers, which gradually pass into a banded series of alternate black
sandy shale and yellow-coloured sand. Then follow again coarse-grained
sandstones etc. forming the basis of the next cycle above, and so on.
The transgression phase of each cycle has been named phase A, the
interval of inundation phase B. Laugeites (Kochina) was stated by L. F.
Spatu to occur in phase A of the cycles I, IlI, and IV.

For further details concerning the cycles I, 11, and III the reader
is referred to the author’s previous treatise (Mavync 1947).

Below the stratigraphical succession of the cycles 111 and TV, which
are only exposed in Laugeites-Ravine, is given.

Section in northern Laugeites-Ravine.

Lower portion of the sequence (vid. MayNc 1947).

65 m (12) Conglomerate and psephitic mica-bearing sandstone carrying
numerous specimens of Pavlovinae e. g. Laugeites (Kochina)
groenlandica Sparn, and Aucella (Buchia) cf. volgensis L.,
A. (B.) cf. terebratuloides Liau. ete.

Thickness amounting to about 12 m.

1) According to communications of Dr. L. F.Spatu to the writer.
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(13)

85 m

95 m (17)
(174a)

100 m (18)
to
110 m
(19)

120 m (20)
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Yellowish-gray coarse-grained sandstone with several pebble-
bearing layers, alternating with black carbonaceous sandy
shale. 7 m.

“Banded Series” (‘““Schiefrige Biinderserie”, ¢id. May~c op.
cit.), about 10 m thick.

Alternate coaly crumbling sandy shale and light-coloured
sand seams or thin sandstone laminae, rich in pyrite and
muscovite.

Yellowish-whitish sandstone layerwith partings of black shale.
Alternation of carbonaceous sandy shale and zones of yel-
lowish sand or thin sandstone bands (as (14)).

Snow.

Black sandy shale with a

2 m interbed of sandstone.

Boundary between cycles 11l and 1V, = limit Volgian-
Infravalanginian.

Coarse-grained rather thin-bedded sandstone, rich in fossils
e. g. Laugeites (Kochina) groenlandica Sparu, Subcraspedites,
and Aucellas.

“Banded series” (as below) with interstratifications of harder
gray layers of calcareous sandstone, rich in mica. Fragments
of Aucellas.

1.5 m alternate shale and yellow sand (‘“Banded series”),
covered with morainic débris and snow.

In the southern branch of Laugeites-Ravine the following
sequence was set down:

The lower portion of the section was not exposed (snowed up).

95 m (1)
(2)

(3)
100 m (4)

Hard red-brown limonitic sandstone, x-+0.8 m.

2m bed of “Banded series” (as below in the preceding
section).

0.3 m layer of hard rusty-weathering sandstone.

Whitish mica-bearing sandstone with carbonaceous seams
and partings of black sandy shale.

Fine-grained strongly yellow-coloured Aucella-bearing sand-
stone alternating with dark micaceous shale bands. 2.5 m.
3 m gray rusty-weathering thin-bedded sandstone with an
interbed of

dark carbonaceous calcareous sandstone abounding with
fossils e. g. Pavlovinae such as Laugeites (Kochina) groen-
landica Spatu, Subcraspedites ex gr plicomphalus (Sow.)/S.
(Tollia) stenomphalus (Pavy.), Aucella (Buchia) cf. volgensis
LaH. ete.
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Stratigraphical table showing the subdivision of the Volgian and Infra-
valanginian/Rjasanian beds in southwestern Kuhn Island.

Member in \
the stratigraphical . |
. e Maximum | ¥ ‘ A
Cycle ! q ) thiekness auna ge
Laugeites- Ravine
Northern | Southern
‘ i
Phase B | (19)/(20) (7) 94 xm Not known E =
v 2 g8
\ . . | .83
Phase A | a8) | (6)* 10 m *Suberaspedites  ex  gr  plicomphalus | E § =
' ; (Sow.)/S. (Tollia) stenomphalus (Pavy.), | £ = :’3,
| Laugeites (Kochina) groenlandica SpATH, | g A 2
| Aucella (Buchia) cf. volgensis Lan. ete. | 5 #2
|
Phase B | (13)/(17) | (1)/)5) 20.5 m Not known
111 —— — S
Phase A| (12)* | not 12 4+ xm *Laugeites (Kochina) groenlandica Spatu :
. exposed and other Pavlovinae, Aucella (Buchia) ‘
cf. volgensis Lan., A. (B.) ¢f. terebra- |
| tulotdes Lam. ete. ‘ =
| g .8
. . i B =g
Phase B| (11) | 8+ xm | &S
IT |—— e —— | 23
==
Phase A | (8)/(10) 7T+ xm Not known | o
~ . Exposures | = | e
Phase B | (6)/(7) near 11+ xm T
I “Haakons- ‘
Phase A | (1)/(5) | hytta”* [ 185+ xm * Laugeites (Kochina) groenlandica SpATH |
and other Pavlovinae, Aucella (Buchia)
cf. volgensis Lam. ete.
Angular Unconformity Hoplocardioceras decipiens SpATH, Eu- '§
prionoceras kocht SpAaTH, Amoebites 5 —%”
" bi L Ki dei kitehini SALF¥., Rasenia borealis Spatw, % b5
Amoebites shales (Lower Kimmeridgian) R. orbignyi (TorNqu.) etc., Aucells | = g
(Buchia) bronni Lan. ete. 4

Snow.

(7) “Banded series” (as below), about 4 m exposed, masked by

débris and

SNOow.

The occurrence of Subcraspedites in member (6a) is the essential
datum that justifies the correlation with the Subcraspeditan (Infra-

valanginian/Rjasanien).
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The section displays that bed (6) probably corresponds to mem-
ber (18) on the northern tributary of Laugeites-Ravine which, too, is
rich in fossils.

For this reason we draw the sub-Infravalanginian boundary be-
tween bed (5) and (6), and (17) and (18), respectively. )

It deserves of mention that a break of importance in the sedimentary
record is not at all likely; for the facial composition of the strata beneath
and above the assumed stratigraphical boundary is quite the same, and
e. g. the exposure (7) of “Banded series” on top of the fossiliferous Sub-
craspeditan bed (6) does not differ at all lithologically from the ‘“Banded
series” occurring within the Volgian portion. In view of the strati-
graphical facts the conclusion is even arrived at, consequently, that we
have to deal here with a continuous normal sequence from the
Volgian into the Infravalanginian/Rjasanian.

It cannot be made out where the Jurassic-Cretaceous boundary should
be drawn farther to the west in the synorogenic boulder beds of the
“Rigi Series”, as the few Aucellas at hand are poorly preserved and have
not yet been identified. Perhaps subsequently, when the East Greenland
Aucella faunas have been worked up, more facts will be known to
be included in 'a comparison.

B. Sabine and Pendulum Islands.
(vid. Fig. 2, 7).

The occurrence of sandy shales, slates, and sandstones beneath the basaltic
flows in Sabine and Pendulum Islands was made known by the KoLpewey Ex-
pedition (1869—1870). Except some floras no fossils were found, and also the
Swedish expedition of A. G. NATHORST in 1899 failed to gather any. The exposed
rocks were generally referred to the Tertiary (HocmsTETTER 1874, LENZ 1874,
Toura 1874, NaraorsT 1900, vid. Kocu 1929 a).

Both these islands belong to the easternmost tectonic unit of the
investigated area which has been named ‘“Wynn-Sabine Block™ (A. Vi-
scHER). The “Hiihnerbjerg Fault”, which separates this “Wynn-Sabine
Block” from the western “Hiithnerbjerg Block™ (A. ViscHER), runs
nearly N—S along the eastern wall of Hiihnerbjerg (P. 630 m) and fol-
lows the narrow Strait between Wollaston Foreland and Sabine Island.
The effective throw of our “Wynn-Sabine Block” attains a maximum
in comparison with the downfaulted blocks farther to the west. In Kuhn
Island, for instance, even the Caledonian basement crops out and the
overlying Jurassic beds are exposed over wide areas (‘““Kuhn Block™)
whilst no older strata than Kimmeridgian have been found to crop out
in the surroundings of Albrechts Bugt (‘“Permpass Block”); only farther
to the south, on Permpasset itself, is the basement of this unit exposed,
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Fig. 7. Sketch-map of Sabine and Pendulum Islands.

¢1z. Caledonian gneisses, Permian, and a remnant of Jurassic. At Falske-
bugt we have the last outcrops of the Caledonian crystalline, form-
ing the eastern edge (fault scarp) of the “Hiihnerbjerg Block™ on
the fault plane of which the “Wynn-Sabine Block™ has slipped down
so far that all strata older than Albian are now concealed beneath
sea level.

As is shown on L. Kocu’s geological map (vid. Kocu 1929a, PI. V)
Caledonian rocks play an important role in the structure of Shannon
Island, and it might be argued whether those old rocks should not be
considered the eroded basement of our “Wynn-Sabine Block”.

Due to their situation near the fault line, the sediments in the
section of Kronebjerg (P. 544 m) in western Sabine Island, i. e. on the
downthrown side of the “Hiihnerbjerg Fault”, dip to the east-northeast
at angles ranging between 9° and 30° instead of westwards, having been
dragged to that position during the actual offset.

The exposed sequence in the southwestern slope of Kronebjarg is
of outstanding interest as it has yielded several specimens of primitive
Hoplitidae which have not hitherto been found in Greenland and which
are of the greatest value for precise correlations. According to a brief
statement of L. F. Sparn these forms can be placed in the genus Gastro-

plites (Spatu) and thus prove the beds in western Sabine Island to be
133 3
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of Middle Albian age (¢id. May~Nc 1940). The specimens of Inoceramus
may probably belong to either /. anglicus Woons or to the concentricus

group.
Sabine Island.

Section on the southwestern face of Kronebjerg (P. 544 m).
(oid. Fig. 8).

Alluvial deposits and débris.

10 m Black-gray crumbling shales with layers of buff marl (cone-
in-cone structure) containing numerous concretions of red and
yellow weathering clay ironstone and marly limestone. 7no-
ceramus cf. anglicus Woovs, I. (Taenioceramus) aff. concen-
tricus PARK.

20 m Black shale interstratified with buff marl displaying cone-in-
cone structure. Tracks of organisms.

25 m Black shale containing concretions of clay ironstone with
Inoceramus sp.

30 m Layer of buff marl with cone-in-cone structure carrying reddish
concretions of clay ironstone.

45m Dark shale with partings of whitish or buff marl showing
cone-in-cone structure.

50 m Yellow marl with cone-in-cone structure containing clay iron-
stone concretions. Partings of black shale.

5t50m Black shales with a few partings of buff marl (cone-in-cone
80 m structure) bearing numerous concretions of clay ironstone.

80 m Black shales with zones of light-coloured marl disclosing cone-

to  in-cone structure. Concretions and thin bands of clay iron-
95 m stone.

95 m Black shales with an interstratified zone of buff marly lime-
stone the surface of which turns rough on weathering. Markings
of organisms.

102 m Black shales and slightly sandy grayish marls (cone-in-cone
structure) with red clay ironstone concretions. Occasionally,
the marl shows discoloration due to the infiltration of limonitic
material. Gastroplites sp.

130 m Dark slate with numerous interbeds of buff marl, partly with
well-developed cone-in-cone structure, and containing orange-
red weathering concretions of clay ironstone.

135 m

to  Concealed by débris (basaltic rocks).
180 m
180 m Black slate containing coneretions of clay ironstone. Some few
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partings of buff-coloured marl with cone-in-cone structure as
well as some interbeds of sandy marl with ripple-marks and
trails of organisms.

Mantled by débris (basaltic rocks).

Black slates with a few marly partings and embedded con-
cretions of clay ironstone.

Basalt and basaltic débris.

Black slates with numerous concretions of clay ironstone
carrying large-sized specimens of Hoplitidae referable to
Gastroplites (SPATH).

Layers of buff marl with uneven bedding planes, containing
clay ironstone concretions. Gastroplites sp.

Débris of basaltic rocks.

Sill of basalt.

Gray or black slate alternating with more or less sandy buff
marl and thin bands of clay ironstone. About 3 m exposed,
mostly covered with débris.

Basalt and débris of basaltic rocks.

Dyke of basalt cutting the plateau basalt at right angle.
Slightly beneath the top (southern flank) the basalt (?sill)
is overlain by

Black friable slate breaking into chips, in alternation with
buff marl showing cone-in-cone structure. About 1 m thick.

These Cretaceous beds exposed near the summit of Kronebjerg are
locally surmounted by

light-coloured quartz sandstones and pebble-bearing sand-
stones carrying an Early Tertiary flora (¢id. May~Nc 1940).

The Cretaceous series of Kronebjerg attains a thickness of about
380 m to 400 m (this amount is based upon an average dip of 15° ENE).
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The above-cited Hoplitidae secured at a height of 102 m and 300 m,
respectively, have been referred by L. F. Spatu (communication to the
writer) to Gastroplites (Spatn). It may be added that ammonoids of
Albian age have not hitherto been recorded from Greenland, and it is
to be hoped that this new find might enable a reliable comparison to
be made with species known from the ‘“Folkestone Beds” and the Gault
of Lincolnshire etc.

As will be seen, the Aptian and Albian of East Greenland are devel-
oped in quite the same facies, ¢iz. an alternation between shales, mud-
stones or slates and buff marls (often showing cone-in-cone structure)
carrying reddish or orange weathering clay ironstone concretions. Here
and there the deposits may become richer in sand which, however, is no
indication for a safe correlation with either the Aptian or the Albian. By
reason hereof it is rather impossible to decide in the field whether the
sediments in question are of Aptian or Albian age without having any
fossils at hand that bear eloquent testimony as to the age. Hence
the writer has preferred in his preliminary reports to speak in general
of Aptian-Albian (Maync 1938, 1939, 1940) or of “Inoceramus Beds”
when Inoceramt are rather common. These terms will still be used in
the present paper if the precise age cannot be made out by index
fossils. :

Lithologically identical or similar deposits as have been found to
oceur in Kronebjerg crop out both in the eastern part of Sabine Island
and in Pendulum Island but I failed to detect any fossils. However,
Inoceramus-bearing shales are recorded by A. ViscHER from the western
slope of Harebjerg (P. 579 m), being exposed between 260 m altitude
and the floor of the plateau basalt at 350 m (ViscHer 1943). At any
rate, the general habitus and facies of those beds on Sabine and Pendulum
Islands make me feel justified in assuming that they are Albian. The
finding of doubtless Albian fossils in Kronebjerg speaks much in favour
of this conception. Besides, one might expect that the ENE dipping series
in the said mountain of which about 400 m are exposed would crop out
again farther to the east below the plateau basalt as there is no evidence
of any longitudinal faults which might account for another possibility
of correlation.

These further outcrops of Albian deposits in Sabine and Pendulum
Islands will be dealt with in the following pages.

On the southeastern foot of Harebjaerg (P. 579 m) the writer found
50 m above sea level dark-gray partly sandy slates turning whitish
along the contact with basaltic rocks (dykes), containing lenses

of a light-gray medium-grained sandstone and heterogeneous
nodular lumps. Away from the contact with the basaltic lavas
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the dull-gray beds pass into dark, often purplish or greenish
sandy slates which dip slightly to the south.

On climbing Harebjerg from the small lake to the northeast the
following sediments were encountered:

Débris of basaltic rocks, and snow.

380 m Gray-greenish slates partly weathering yellow-orange, inter-
stratified with thin layers of reddish fine-grained hematitic sand-
stone and dark marly limestone. Intrusions of various basalt sills.

425 m Buff marl and marly limestone containing big concretions of
clay ironstone weathering red or orange and being locally brec-
ciated. Petrified wood.

Transgressively overlain (sharp boundary) by

430 m continental Tertiary: Light-coloured coarse-grained sandstones,
higher up medium-grained ones, and thin interbeds of gray
slate. Coaly seams, plant-remains, and fossil wood.

On the western side of Germania Bjarg (P.302 m) the writer
came upon
140 m light-gray or whitish marly slates bearing hard orange-red clay
ironstone concretions, and pink and purplish fine-grained quartz
sandstones.
Higher up the slope transgressive Tertiary plant-bearing
sandstones occur, mostly covered with débris, though.

On the southern flank of Germania Bjeerg, slightly above the station

Germaniahavn, I observed

45m black partly sandy marly slates with partings of buff marly
limestone carrying fossil wood. Locally, the slate contains lumps
of a rather coarse-grained light-gray sandstone.

150 m Psephitic whitish-gray sandstone with concretions (and pebbles?)
of clayey limestone, and thin interbeds of chocolate brown, red
weathering clay ironstone.

160 m Transgressive conglomerates and sandstones of Tertiary age
which show a marked erosional break to their floor.

Near the shore around Hansa Bugt, in the northeastern portion
of Sabine Island, the author found some bad exposures of light-gray
whitish discoloured slate and buff baked silty slates with limonitic
infiltrations, alternating with yellowish sandstone beds bearing red clay
ironstone concretions.
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Pendulum Island.
(oid. Fig. 7).
Black slates containing orange weathering, dark-hearted concretions
of clay ironstone, and partings of buff marl with faintly wavy and

knobby bedding surfaces were found to occur between Cape Buchenau
(P.178 m) and Kirkespiret (P.497 m).

The following section was measured in the northwestern slope
of Kirkespiret (P.497m):

80 m Black slate interstratified with light-gray marly shale and inter-
to  beds of buff marl carrying red weathering clay ironstone con-

100 m cretions. Bedding more or less horizontal.

150 m Black slate; interbeds of buff-coloured marl showing cone-in-
to  cone structure with concretions of clay ironstone and clayey

170 m limestone.

170 m Contact with plateau basalt.

On the east coast of the island, ¢iz. in the eastern slope of Son-
nenkopf (P.602m), the strata were measured to dip at an angle of
about 12° towards the southwest. The following deposits were met
with here:

50 m Black or gray slightly sandy slates breaking into splinters, with
interstratified layers of a hard gray or buff limestone and fine-
grained sandstone partings.

70 m Fine-grained yellow and greenish sandstones with rust-coloured
patches. Fossil wood.

80 m Black slate with yellow-red sandy-marly micaceous laminae,
containing red weathering maroon concretions of clay ironstone.
Interbeds of a gray-greenish impure sandy slate and of mottled
sandstones, often showing wavy bedding planes.

110 m Contact with basaltic flows (plateau basalt).

Farther to the south the formation is made up of sandy shales
containing interlayers of yellow and brown fine-grained limonitic sand-
stone, either striped or mottled, and occasionally of lignite-bearing
sandstone.

The facial variability of the deposits in Pendulum Island is rather
striking. While horizontal strata are exposed in the west (Kirkespiret)
the description of which completely accords with that of the Albian
sequence in Kronebjerg, Sabine Island, sediments richer in sand crop
out beneath the flows of basaltic lavas on the east side of the island.
Due to the lack of fossils it is rather difficult to decide whether or not
the deposits on either coast are of the same age. It must be stressed,
however, that rather sudden changes in composition and facies are
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frequently displayed in the sediments of Aptian-Albian age. The Albian
sequence measured in the western portion of Sabine Island shows a
complete lack in sand. On the other hand, sandy shales and slates, sand-
stones, and even conglomerates were found to occur already south of
Clavering Strait, in Gaasedal, in beds which doubtless correspond to
those of Kronebjerg (vid. p. 64).

It should be borne in mind, however, that the strata in eastern
Pendulum Island are inclined to the southwest whereas those in the
section of Kirkespiret are horizontal. This might suggest either that the
formation in the east with its landward dip is older, possibly of Aptian
age, or that the change of dip is due to faulting. Such a fault might be
concealed beneath the low-lying basalt formation although none could
be proved to crop out, after all.

Quite identical sandy deposits as occur in Pendulum Island are
proved to exist in Jackson Island and Home Foreland (¢vid. pp. 131—141).

It may be pointed out that in March 1938 the author happened
to discover marine deposits near Cape Hartlaub, north coast of Pendulum
Island, which are referable to the Tertiary (Maync 1939, 1940). Un-
fortunately, a blinding blizzard rendered a detailed investigation quite
impossible. At the top of black slates carrying orange-red concretions
of clay ironstone as well as intercalations of buff sandstone lie con-
glomeratic beds Whlch bear well-preserved plants e. g. leaves of Corylus
¢f. McQuarrii (ForB.) HEER, Acer cf. arcticum HEER etc. as well as
mollusks (?Nucula sp., Cyrena sp., Aporrhais sp., corals, ete.). Tmport-
“ance must be attached to the occurrence of small basaltic pebbles in the
‘pol'ygenetlc conglomerate that has yielded the above-cited fossils. It thus
becomes evident that the beds were laid down after the first extrusions
of the basaltic lavas. Up to now no strata referable to the marine
Tertiary are known to exist elsewhere in northern East Greenland!),
only farther south, on Cape Dalton, marine Tertiary occurs (Ravx 1904,
1933, WaGER 1935).

C. Wollaston Foreland.
1) Outer Wollaston Foreland.

As in Sabine and Pendulum Islands marine beds of Aptian-Albian
age crop out below the plateau basalt of Wollaston Foreland. Locally,

1) It may be remarked that E. NieLsen brought back a few fossils (Yoldia sp.,
Nucula sp., Barbatia sp., gastropods, Ophiomorpha) from a series about 350 m
thick, of dark-gray and black sandstones he had discovered north of North-East
Foreland, in Nakkehoved, in 1939. Owing to the bad state of preservation of these
fossils it cannot even be made out whether they are of Cretaceous or Tertiary age,
(NIELSEN 1941).



111 The Cretaceous beds between Kuhn Island and Cape Franklin. 41

also continental deposits of the Tertiary are intercalated between the
Cretaceous and the basaltic flows.

Valanginian rocks are only exposed at Falskebugt where they rest
transgressively upon the Caledonian crystalline and are developed in a
genuine littoral-clastic facies (= ‘“Falskebugt Beds™). The Valanginian
(Upper Polyptychitan) in the common marl/limestone facies occurring
in the surroundings of Albrechts Bugt, e. g. in Sumpdalen, Grenseryggen,
and Redryggen, already belongs to the tectonic element of the “Perm-
pass Block”, inner Wollaston Foreland, and will thus be dealt with
below.

In 1869—1870 the KoLpewry Expedition discovered a yellowish fossil-
bearing calcareous sandstone on the southern shore of Falskebugt. Basing upon
the determination of “Rhynchonella fissicostata Surss” which was stated to have
been gathered here the said rock was assigned to the Rhaetic (Toura 1874, wid.
Kocu 1929 a). From the same region O. Lenz reports loose-lying coarse-grained
coal-bearing sandstones, black slates etc. which he classed as Tertiary (LeNz
1874, wid. Kocr 1929 a).

The sandy shales, slates, sandstones, clay ironstones, and marls (partly
showing cone-in-cone structure) etc. exposed in Flakkebugt were held by
0. Lexz to be likewise of Tertiary age (op. cit.). A. (. NATHORST, on the other
hand, took them to be Jurassic (NaTHORST 1900) probably because a loose block
of shaly sandstone containing a cast of some pelecypod (“? Aucella) was found here.

In 1926 shales of unknown (probably Mesozoic) age, being associated with
the Tertiary basalts, were reported by J. M. Worpie (Cambridge University
Expedition, 1926) to occur between Tyroler Fjord and Cape Berlin.

During his sledge trip from Scoresbysund to Danmarkshavn in 1927
L. Kocu cursorily examined the sediments beneath the basalt of outer Wollaston
Foreland, yet he failed in finding any fossils. In analogy with the Jurassic and
Lower Cretaceous beds which the said explorer discovered on this journey in
inner Wollaston Foreland etc. the strata were mapped as “Undivided Jurassic-
Cretaceous” (KocH 1929 a). According to L. Kocu (in loc. ¢it.) the coal-bearing
formation near Cape Borlase Warren should rather be referred to the Mesozoic,
not to the Tertiary.

As to the above-mentioned ‘“Rhaetic’” beds we may state at once
that the listed species of Rhynchonella has been misidentified (¢id. MaAYNG
1938, 1940). There is not the least doubt left that Rhaetic strata have
never been deposited in northern East Greenland, neither in a marine
facies nor in a continental or sub-continental facies like that in the area
between Scoresby Sound and Franz Josephs Fjord. The numerous Aucellae
found by the writer together with various forms of Rhynchonella, Tere-
bratula sp. and other fossils are closely related to Aucella (Buchia) keyser-
lingt Lan., A. (B.) piriformis Lau., A. (B.) crassicollis Kuys. ete. and,
therefore, point towards Valanginian (MayNc, op. cit.).

The coal-bearing sandstones mentioned from the surroundings of
Falskebugt and Flakkebugt were partly assigned to the Liassic and the
Tertiary, respectively (¢id. Kocu 1929a). The writer’s investigations
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have revealed, however, that the carbonaceous rocks occurring in the outer
Wollaston Foreland are Tertiary which has a much wider distribution
than previously assumed; many new localities were detected between
Sabine and Pendulum Islands and Cape Borlase Warren.

Because of their lithological resemblance the sediments in Flakke-
bugt are correlated by the author with the Aptian-Albian series.

Section at (Cape Berlin.
(vid. Fig. 10).

0 m Shore-ice, higher up snow and soil flows.

60 m Soft black clayey shale alternating with buff marl and marly
limestone layers. Lenses and concretions of clay ironstone
weathering to red or orange. Interbeds of light-gray coarse-
grained, often conglomeratic sandstone carrying red and brownish
clay ironstone concretions.

70 m 2 m buff weathering marl showing cone-in-cone structure, over-
lain by black shale containing large concretions of clay ironstone
and silicified limestone.

75 m  Buff or grayish marl with cone-in-cone structure, ripple-marks,
worm tubes etc. Interbed of gray knobby sandstone. Overlain
by black shale carrying large concretions of clay ironstone.

80 m Buff marl (cone-in-cone structure).

100 m  Whitish knobby medium-grained sandstone beds, partly weather-

to ing limonitic and rusty. Occasionally exhibiting ripple-marks

125 m ete. (vid. Fig. 63). Cropping out in a ledge.

125 m Black, more or less sandy shale containing big lenses of dark-
gray mica-bearing calcareous sandstone.

128 m Black shale with conecretions of clay ironstone. Marl-horizon
(cone-in-cone structure).

130 m Dark-gray calcareous sandstone with coarse angular quartz
grains, pea-sized pebbles, and muscovite flakes. Enclosing red
weathering concretions of clay ironstone and siderite.

140 m Gray or olive-coloured marl and shale with interstratified layers
of quartzitic sandstone (as below). Carrying a few clay ironstone
concretions.

162 m Bed of gray conglomeratic calcareous sandstone with accessory
g<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>