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Abstract

The Jurassie-Lower Cretaceous sediments of Jameson Land and Scoresby Land
are divided into seven formations. They comprise from bottom to top: Kap Stewart
Formation of Rhaetian-Liassic age; Neill Klinter Formation of Pliensbachian­
Toarcian age divided into three members; Vardekløft Formation of ? Bajocian­
Middle Callovian age redefined and divided into three members; Olympen Formation
of Upper CaIIovian-Middle Oxfordian age designated as a new formation; Hareelv
Formation of Upper Oxfordian-Middle Kimmeridgian age designated as a new
formation; Raukelv Formation of Upper Kimmeridgian-Upper Volgian (Lower
Ryazanian?) age designated as a new formation and divided into three members;
Hesteelv Formation of Ryazanian age designated as a new formation and divided
into two members.

The six lower formations together comprise the J ameson Land Group.
The main facies types are described. They comprise black shales, shaly siIt­

stones, horizontally bedded sandstones, ripple-laminated sandstones, massive-bedded
sandstones, medium- and large-scale cross-bedded sandstones, black shales with
lenticular sand-bodies and coals.

A general interpretation of the changing depositional regimes throughout the
Jurassic and LowerCretaceous of Jameson Land and Scoresby Land is given. The
interpretation is based on the spatial distribution of the different facies types, on
longitudinal profiles , and on investigations and measurements of cross-bedding,
parting-lineation, grain sizes and sand-shale ratios. The exact geographical position
of the borderlands and thus of the source areas of the sediments are rarely known
but the predominance of very coarse sediments and the large-scale sedimentary
structures indicate a position very near the coast.



CONTENTS
Page

Introduction o o o o o o o o o o o o o •••• o o o o o o •••••• o o • o ••• o o o o o o •• o ••• o o o • o o o • o o 5

Jameson Land Group o o o o o o o o ••• o •••••• o o ••• o o • o o o o o o o o o o o o o o o • o o o o o o o o 7

Kap Stewart Formation o o o o •• o o • o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o. 10

Neill Klinter Formation o.' o o o o o o o o o o o o • o o o ••••••••• o • o •••• o •• o o o •• o Hl
Rævekløft Member o • o ••• o o o o o o o o o • o ••• o • o o • o • o •••• o o o o • o o o o 17
Gule Horn Member o •••• o o o o o 0,0 •• o o o o o o o • o o •• o • o • o o o o o o 19
Ostreaelv Member o o •• o ••••••••••••• o o • o o • o o o •• o • o • o o •• o o o o • o o • o 22

Vardekløft Formation o o ••• o o • o o • o o • o o • o o o o o o • o ••••• o o o o o • o o o o o o •• o o 2r.
Sortehat Member o o • o • o • o •• o o o o ••••••••••••••• o •••• o o •• o • o • o o o • 29
Pelion Member o o • o o o • o o • o o o o o ••• o • o o •• o o •• o •• o • o o o o o •• o o 33
Fossilbjerget Member .. o ••••••••••••• o ••• o o • o o o •• o ••••• o •• o • o • o. 36

Olympen Formation o o o o o o ••••••••••• o ••• o ••• o o o o •• o • o o • o •••• o o o o o o o 39

Hareelv Formation o o •• o o • o o o o o o o • o o • o o •••••••••••••• o •• o •• o o o o •• o o o r.3

Raukelv Formation. o ••• o o o o o o o o o •• o • o • o •••• o • o o o o o o o • o ••• o o' o ••• o o o r.9
Sjællandselv Member o • o o o o o o o o o o o o o o •• o • o • o o • o o o ••••••••••• o o o. 55
Salix Dal Member o • o ••••• o o ••• o • o •• o o o • o o • o o o o • o • o o o o o o o o •• o •• o 55
Fynselv Member o o •• o •••••••••••••• o o • o • o o o o • o o o o o o o o o o • o o o o • o o 56

Hesteelv Formation o o o • o o • o • o o o o o o o o o o o o o • o •••• o • o ••• o • o o •• o o • o o • o o 57
Crinoid Bjerg Member o o ••••••••••••••••••• o • o • o o • o o • o o o o o o o o o o o 61
Muslingeelv Member. o •••••••••• o. o ••• o o o o' • o o o o o o o o o o o o o o., O' o' 62

Description of facies o' o •• o o o •••• o o o o o 00 o o o o o o • o o. o o •• o •• o o • o o o o o • o o • • • •• 64

Depositional environment o o o o • o o o o o o o o • o ••• o o ••••• o •••••••••••••• o o o o • •• 69

Acknowledgements o • O' •••• o •• o • o o o • o o • o o •••• ; •••• o o • o ••• o ••• o o o o o o o • o o o 7r.

References o o •• o ••• o ••••••••• o o o o o o o •• o o •••• o o o o o o o o o o •• o o' 75

1*



INTRODUCTION

T he stratigraphical scheme (tables 1 and 2) given in the present
paper is aresult of four summers' mapping of Jameson Land and

Scoresby Land under the auspices of the Geological Survey of Green-
land. Before the start of this mapping programme only the geology of
the three lowest formations was known. These formations are well ex­
posed along the west coast of Hurry Inlet, whereas the higher formations
are only exposed in the inner parts of Jameson Land (plate 10). Earlier
investigations in the area have been ably summarized by ROSENKRANTZ

(1934) and DONOVAN (1957). Further reference to previous work is made
under individual formations.

Table 1. Lithostratigraphical scheme of Jurassic and Lower Cretaceous
deposits of Jameson Land

Muslingeelv Member
Hesteelv Formation

Crinoid Bjerg Member

Fynselv Member

Raukelv Formation Salix Dal Member

Sjællandselv Member

Hareelv Formation

Olympen Formation

Jameson Land Fossilbjerget Member
Group

Vardekløft Formation Pelion Member

Sortehat Member

Ostreaelv Member

Neill Klinter Formation Gule Horn Member

Rævekløft Member

Kap Stewart Formation
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In addition to ourselves the following have participated in the
mapping: M. AELLEN, U. ASGAARD, K. BIRKENMAJER, E. HÅKANSSON,
L. MALMROS and K. PERCH-NIELSEN.

One of the topographic names used in the text is new and is at pres­
ent in course of authorisation by the Greenland Place Name Committee.
Several older established names misplaced on the topographic maps
(1: 250,000 70-71 ø 1) are placed in their correct place in the present
paper. This is the case with the mountain Fossilbjerget and the rivers
Hesteelv and Muslingeelv.

The succession of the formal units is shown in tables 1 and 2 and is
now discussed in ascending order.



JAMESON LAND GROUP
new group

Name

After the peninsula Jameson Land.

Type area

J ameson Land, East Greenland.

Thickness

1100-2400 m.

Dominant lithology

The sediments of the group commence with fluviatile arkoses,
shales and coals of Rhaetian-Liassic age belonging to the Kap Stewart
Formation. These are followed by alternating thick sequences of marine
sandstones and shales belonging to the folIowing formations (from below):
Neill Klinter Formation, Vardekløft Formation, Olympen Formation and
Raukelv Formation.

The sediments of the whole group are composed of terrigenous sand
and silt. Clays and carbonates as well as red-beds are practically totally
unrepresented.

Boundaries

The group overlies the Triassic Scoresby Land Group, thus excluding
the youngest red-beds and dolomites of the area. In southernmost Jame­
son Land it is overlain with angular unconformity by Lower Cretaceous
sediments belonging to the Hesteelv Formation.

Distribution

The group covers the whole of Jameson Land. To the west on
Milne Land and northwards to Store Koldewey (7&-77° N) sediments
of the same age and facies are found.

Geological age
Upper Triassic (Rhaetian)-Upper Jurassic (Volgian). For furthe,'

details see the discussion under the individual formations.
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Fig. 1. Map of Jameson Land and Scoresby Land with the positions of the areas

shown on figs 2-5 and the sections shown OD plate 11 indicated.

Table 2. Jurassic and Lower Cretaceous deposits of Milne Land, southern
and northern Jameson Land in relation to ammonite zonation

A detailed description of the Boreal ammonite zonation is to be published by CALLOMON

& BIRKELUND (in prep.). Ch. Ss.: Charcot Bugt Sandstone. Pc. Ss.: Pecten Sandstone.
There is no fossil evidence for the zones in brackets.
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Fig. 2. Map Dr soulh-easlern Jameson Land showing the positions Dr lhe figured
scctions (2, 5, 6, 12, 13, H, 15, 16, 11 & 18). 100 m conlours are indicated. For localion

Dr the map see fig. 1.

Kap Stewart Formation
I-listory

Tlle formation was originully def'lned by ROS}:NKRANTZ (1929, p.
1li3). On the basis of tlle 1I0ra, HARRIS (1937) subdivided the formation
iuta a "plant-bearing series" abovc Lhe "barren sandstone" below.
J-1owcvcr, well-preserved plants have now been reparted from the
"barren sandstone" by PEDERSEN (in SURLYK et al., 1971). It. is thus
not necessary lo subdivide the formation iota members.

A detailed invcslignlion af lhis formation has not been made,
but we includc the folIowing general remarks for lhe sake or com·
pleleness.

•
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Fig. 3. Map of the Fossilbjerget area, central Jameson Land, showing the positions
of the figured sections (3 & 9). 100 m contours are indicated. For location of the

map see fig. 1.

Name
From Kap Stewart, south-east Jameson Land.

Type Iocality
Kap Stewart, south-eastern Jameson Land. The Iawer boundary af

the formation dips below the sea in this region. The upper boundary
is well exposed in Rævekløft.

Reference section

Well exposed in a large valley on the east side of and 24 km north
of the mouth of Schuchert Flod (fig. 5).

Thickness

About 180 m at Hurry Jnlet, over 200 m at Gule Horn and about
350 m at Antarctics Havn.

LithoIogy

Dominated by usually cross-bedded, coarse-grained, poorly-sorted
arkoses and arkosic sandstones with congIomeratic layers, deepIy weath­
ered to paIe eream, grey ar green colours. These arenites are interbedded
with dark shales while, especially near the middle of the formation,
carbonaceous siltstones and root beds under thin coal seams occur.
Plants are well preserved as wood fragments, leaves and fruits in both
the arkoses and the shales, especially in south-eastern J ameson Land.
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In the northern parts of the area the formation is topped by a relatively
thick sequence of black,:sterile shales (fig. 6).

Fig. 4. Map of the Olympen area, central Jameson Land, showing the positions of
the figured sections (8, 10 & 11). 100 m contours are indicated. For location of the

map see fig. 1.

Boundaries
In north J ameson Land the lower boundary is well defined beneath

paIe arkose overlying the dolomiticand shaly upper beds of the Fleming
Fjord Formation. Further south the lower boundary is equally distinct
owing to the red colour of the mudstones which terminate the Fleming
Fjord Formation (PERCH-NIELSEN et al., 1972).

Fig. 5. :Map of area east of Schuchert Flod, western Jameson Land, showing the
position of section No. 1. 100 m contours are indicated. For location of the map

see fig. 1.

The upper boundary is marked in south-east Jameson Land by the
appearance of marine faunas in massively cemented sandstone in the
Rævekløft Member of the Neill Klinter Formation. EIsewhere, the base
of the Neill Klinter Formation (Gule Horn Member) is composed of
micaceous, thin-bedded sandstones and shales which contrast with the
arkoses at the top of the Kap Stewart Formation.
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Dist.ribution

Tbe Kap Stewart. Formation crops out. aJong 'eill Klint-er at. Hurry
Inlet but. is largely covered witb talus. The outcrop continues norlh
aJong the west. ol KlildaJ and lorms valley Ooors west. ot Carlsberg Fjord
and plateau lops around ørsted Dal, conlinuing 80utbwards as a cliff
Oll the east side of Schuchert Flod (plate 10).

Geologieal age
HARRIS (1937) dated the formation ns Rhaetian-Lower Liassic an

the basis of the flora.

Neill Klinter Formation
History

The formation was defined by ROSENKnANTZ (1929). A dctailed
summary of earlier investigalions has been given by ROSENKRANTZ
(1934) and DONOVAN (1957). The formation (alls naturally iota three
parts, as was demonslrat.ed by ROSENKRANTZ (1934) and lhese are ror·
malJy designated here as members.

Name

From NeiJl Klinter, tbe clifT~line on the wesL side or Hurry Intet.

Type locality
Nelli Klinter are composed or sediments or Lbis rormation.

Thickness
About 200 ro nL eiU Klinter and 260 ro al. Gule Horn.

Lithology
A detailed dcscription of tlle formation in the type area was given

by ROSENKRAN'rZ (193li). Thc lithology is domino.tcd by clcan, poorly­
to well-sorted quartz-mica sandstones with subordinate micaceous shales.
However, fossiliferous arkosic sandstones (Hævekløft Member) occur at
the base in the type area and thin conglomerates are locally intercaiated
at all leveis. The sediments show a greaL variety of currenL-produced
structures sucb as ripple-drift lamination, cross-bedding, flaser strucLure
and parting~lineation.

Boundaries
In Lhe Hurry JnteL area, where tbe RævekløfL Member is present,

the lower boundary or the formation is weU marked. Here the Kap
StewarL Formation arkoses and sbales give way suddenly to coarse,
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massiveJy cemenlcd sandslones with a rich marine (auna. Furlher north
and wesl, wbere tila Gule Horn Member resl-s direclIyan tbe Kap Stew­
8rt Formation, the boundary is marked by a change from a heavy
dominance af arkoses helaw to one of quarlz-mica sandstone above.



16 SUIILYK, CALLOMON, BIlOMLEY & Bllllt!LUl'ID v

O$l••oel .. Mb

,.

----o

Gul. Horn Mb

Kop SI.wod Fm

Fig. 8. 8e<:lion No. 3. Gule 110m Member af lhe Neill Klinter Formation, il'PC
seclion, Gule 110m (see p.19 and fig. 3). Legend as for flg. G. Measured by ROB
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Rævekløft Member
new member

West of Carlsberg Fjord the boundary is emphasized by a dark, pure
shale over 10 m thick, representing the top of the Kap Stewart Forma­
tion.

The upper boundary is placed where the sandstones of the Ostrea­
elv Member give way abruptly to the dark shales and siJts of the over­
lying Vardekløft Formation (fig. 13).

Distribution

The formation crops out along the whole length of Neill Klinter
and continues north along the west side of Klitdal and Carlsberg Fjord.
It forms plateau areas west of the head of Fleming Fjord and is exposed
in the valleys east of Schuchert Flod. Further outcrops occur in Scoresby
Land west and north-west of Kap Biot (plate 10). It appears to have no
equivalents north of Kong Oscars Fjord, where Lias has never been
reported.

Geological age
Lower J urassie. The base of the formation eontains a Pliensbachian

fauna and the top member yields a fauna of Toareian age (ROSEN­
KRANTZ, 1934; DONOVAN, 1957).

Subdivisions

The Neill Klinter Formation is here divided into the Rævekløft
Member (base), Gule Horn Member and Ostreaelv Member (top), and
these will now be considered in turn.

Name

From Rævekløft at Kap Stewart, Jameson Land (fig. 2).

Type loeality

The most complete development of the member oecurs at Kap
Stewart and is well exposed at Rævekløft (fig. 7). This section has been
described previously by ROSENKRANTZ (1934, p.38, pI. 9) but has now
been remeasured with the discovery of additional fossiliferous horizons.

Thickness

15 m at the type locality. Further northwards along Neill Klinter
the member becomes restricted to a single sandstone bed whieh is 4.6 m
thiek at Gåseelv but disappears entirely north of Dusen Bjerg.

Lithology

At the type section (fig. 7) the member is eharacterized by four
prominent horizons of medium- to eoarse-grained sandstone hardened

193 2
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by concretionary cement. These sandstones are grey but weather to a
rGddish-brown colour. Fossils are almost restricted to these four beds,
but poorly preserved belemnites and oysters also occur in the top 30 cm
of the underlying Kap Stewart Formation.

The second concretionary sandstone from the base (fig. 7, x-y) is
rich in feldspar grains and probably represents a reworking of the under­
lying arkosic sandstones. This bed contains a rich fauna which has been
listed hy ROSENKRANTZ (1934, p. 40, hed i) and is characterized by
pavements of Entolium (ROSENKRANTZ, 1934, fig. 2).

Feldspar is largely ahsent above this bed. The next hard sandstone
contains a smaller fauna (ROSENKRANTZ, 1934, p. 38, bed g) which is
largely concentrated on a single bedding plane.

The highest fossiliferous sandstone is only locally concretionary and
contains conglomeratic pockets.

The second and third sandstones ean be traced northwards in
Tancrediakløft and probably "Dinosauruskløft". North of this, how­
ever, the member is represented by a single bed of sandstone with the
lithology and fauna of the second bed at the type locality (fig. 7, x-y).
This bed increases in thickness to 4.6 m at Gåseelv but disappears north
of Dusen Bjerg.

Boundaries

At the type locality the member is bounded upwards by the upper
limit of hody fossils in hard, reddish-brown weathered sandstone. The
Gule Horn Member above is composed of thinIy interbedded micaceous
sandstones and shales with no hody fossils.

The lower boundary is discussed in the previous section. The coarse­
grained arkoses of the underlying Kap Stewart Formation contain, ex­
cept for the topmost 30 cm, only plant fossils.

Distribution
The member occurs along the length of Neill Klinter and north as

far as Dusen Bjerg. To the west, lenses of arkosic sandstone with a
lithology similar to that of the x-y sandstone at the type locality (fig.
7), and containing similar fossils, occur locally in the valleys on the east
side of Schuchert Flod.

Geological age
Pliensbachian : Zone of Uptonia jamesoni. The rich fauna has been

listed by ROSENKRANTZ (1934, p. 111). A single specimen of Aegoceras
aff. capricornus and one of Lytoceras /imbriatum from the third sand­
stone (see ROSENKRANTZ, 1934, pI. 5, figs 2, 3) indicate the presence also
of the higher 70ne of Prodactylioceras daCloei.
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Gule Horn Member
new member

19

Name

FI'om the mountain Gule Horn west af CarlsbCl'g Fjord, Jameson
Land (fig. 3).

:: : . - '. . . '::.'
: . : .... - :..... : .: ":-.' .

- -~=--=::::-
~'. ." .. ::-",:.::.",:;: .

" ; :: :.
. ."... . .' .
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Fig. 9. Section No.4. Delail of Gule Horn Membor 70 m above base of tilo member,
showing small-scale cross-bedding, ripple-marks, and allernation of sandslone and
shale. Small gorge li km soulh of tilo moulh of Haroolv (fig.2). "'ieasured by ROB

and UA.

Type locality

ROSENKRANTZ (1934, p.53) measurcd a complete section af the
member at Neill Klinte.' at Albuen. However, a thicker devclopment af
the member is well exposed al. Gule Horn and is chosen here as type
section.

Thickne8s

About 100 m at Nathorsts Fjeld, Nei1l Klinter, 185 m at Gule Horn.

Lithology

The lower part ol the member, par'ticularly at Neill Klinter, is
dominated by a succession ol thin-bedded, a1tel'nating quar'tz sand­
stones and shaJes, both richly micaceous. This lithology is high ly chftl"­
acterisl.ic ol tbe member, the thio sandstones showing rip pIe-bedding,
the uppel' surlnces with oscillation Ol' linguoid ripple-marks, Commonly
the sandstones are l'educcd to discrcte l'idges r'cprescnting ripple-crests,.
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Fig. 'IO. Linsen- and llascr-bcdding wilh very liLlie biotul'bation. Gule 1I0rn Membcr
af llie Neill Klinter Formalion, Neill Klinter (fig. 2).

(flgs 9,10). Trace fossils are well pl'cserved in t.his lithology (SURLYK

et al., 1971, p. 28), dominated by Gyrocliortc, JJ1ucmleria and Phyco­
siplwn.

These alternating tbio shales ulld sandstones are intel'bedded at
intervals with pure shales, f1at-bedded sandstones und conglomerates af
rounded qu,ll'tz pebbles Ol' pebbles af limonite mudstone and shale
fragments. These JitllOlogies afe described and illusll'ated by ROSEN­
KIIANTZ (1934).

Higher in Lhe succession at. NeiJl l{linter and the type locality
(flg. 8), shales becorne less impol'tant and qUUI'LZ sandstones with thi n
eonglomCl'ates predominate, eemented at some levels as large concl'e­
tions 1-2 m in diamelel' (HOSENKRANTZ, '1934, flg. 31). Bedding is len­
ticular till'oughout the membel' and consequently there is strong latel'al
variation.

To the west, neal' Schuchel't Flod, monotonous, dark, pool'!y­
sorted, sil ty sands chal'acterize the upper pal't or the member.

Boundaries

The lithological change makes a shal'p boundary where the shaly
base of the Gule Horn l\'1emhel' l'ests Oll the sandstone tel'minating the
RævekJort Member.
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Fig.ll. Cross·bedded sandstone rrom Lhe Oslreaeh' Member, Neill Klinter Fonna­
tion. Locality norlh or UgJeeh' Ing. I). The middle sets Are tangential wilh erosive
top. The lowerset has langentialtop and erosi\'e base (not seen on the flgure). The

current direclion or lhe highesl set was from left lo right.

WhCI'C tho Gule Horn Member rests dir'cctly upon Kap StowarL
Formation, tho chonge at. tho boundary is striking, wiLh shales and
lhick, coarsc-grained arkoses bearing plant-l'cmnins below and shale
willi qUaI·tz-mica sandstones deh in trace fossils above.

The lIpper boundary is marked by the appearance or lhick
lonses ot sandstone wilh Jarge·scaJe cross-bcdding and a change in
tho trace fossil assemblage, rcpresenling the base or the Ostreaelv
Member.

Distribution
Same as the formation.
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Fig. 12. Seclion No. 5. Ostreaclv Member of the Nej[] Klinter Formation, tYlle
secLion, Ostreaeiv (see p. 22 and ng.2). A deLailed seclion or lhe interval x-y is

shown lo Lha right. Legend as ror fig. 6. Measured by ROB and UA.

Geologieal age
Body fossils urc almast. completely lacking ancl none diagnostic of

age has been found. The member lies beLween beds af Pliensbachian and
Toarcian age.

Ostreaelv Member
new member

Namc
FI'om 08tl'ea01\', south-easL Jameson Land.

Type locality
The type section is compounded from two exposures which t.o­

gctbCl' make up an almost complete succession (fig. 12). Tho lower haU
or t.he mcmbCl' is bascd on t.he exposure in BasalLclv while tbe upper is
exposed in t.he mouLh ot tho neighbouring river, Ost.I'eaelv (fig. 2),

Rerol'ence sect.ions
The scction at. Gule Horn (fig. 8) shows lithologies which cont.rast

wit.h t.he t.ype section.

•
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Thickness
This is very constant over Jameson Land. IL is not less than 90 m

at the type loeaUly, though rather less at scveral localities along NeilJ
Klinter. It is 80 m at Gule Horn and ar tbe same order of thickness at.
localitics easL of SchucherL Flod.

Lithology

At the type seclion and at Neill Klir..ter the memher consists af
medium- lo fine-grained quarlz sandsLoncs. Many beds are 811"00g1y cross­
bedded, erosionaJ and lalerally variable (fig.11). Concrelionary cement has
hardcned some beds, eiLhcr 88 flat, exlensive lenscs ar as rounded, large
concrelions. Certain horizons are rich1y micaceous and trace lossils arc
weJ} preserved. The trace fossil assemblage is dilTerenL from thaL 01 the
Gule Horn ~lembcr and is characlcrized by Thalassinoides, Ophionlorpha.
DiplocraleriolL and Rhbxoralli/lnl.

Body fossils oecur al. seversl horizons, ehieny those hardened by
eonerelionary cemenl.. Small, dark nodules oecur in same beds and
contain a l'ich fauna ineluding notably the shdmp Clyphea rQsenkrantzi.
HOSENKRANTZ (1934, p. 116) has lisled the fauna.

Further norlh, at Gule Horn (fig. 3l, and west near Schuchert Flod
(fig. 1), the member is eomposed of darker, sillier sediments wilh less
lilhoJogicaJ variation than at Neill Kljuler. Horizons of dark, phosphatic
noduJes, bowever, ;yield a large rauna, and cross·bedded sandslone lenses
occur at the base.

Boundaries

The lower bOllndary ar the member is plaeed at the base or thick
lenses of sandslone with large·scale eross·bedding. In most places these
basal sandstones contain characlerislic tl'aee rossiIs in contrast lo those
of the undcl'lying Gule Horn i\lcmber, though at the Lype localiLy these
have not bcen detected.

The upper bOllndary is placed at a sudden ehange from sandslones
wilh marine bod y fossils lo lhe overlying largely unfossiJiferous dark,
silLy shales or the Vardeklort Formalion. The lcrminaJ beds locally in·
corporate medium to eoarse conglomerates or well·rounded pcb bles of
quartzile,

Distribution

As for the formation. The member tends to produce wide plateaus
and is well exposed over mueh or the area where Lhe rormalion erops
out in Jameson Land.
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Vardekløft Formation

Fig. 13. Boundary betwcen light sandstones of tlle Neil! Klinter Formation and tlle
black shales of the Vardeklort Formation. North of DuSl!n Bjerg (fig. t).

GeologieaJ age
Lower Toarcian, Zone af J1ildoceras bi(rons and lower part af the

Upper Toarcian ("Zolle af Lytoceras jurense") (ROS~;NKRANTZ, 193q;
DONOVAN, 1957, p.29).

II isLol'Y
HOSHKRANTZ (1929, p. 145-146) defined the formation as rollow8:

"The Vardeklort formation is known from NcilJs Cliff nOfLIJ of Dinosaurus
Hi'·er and from the region north lhereor. It covers cxlensivc areas in
the nortbern part af Jameson Land, where the sUl'face af the eastern
plateaus is made up af the beds af tbis 1ormation. Tlle formation, the
thickness af which may altain about 225 melers, is largely made up or
very micaceous clay shale wilh occasional sandslone bands, and lermi·
nales above wilb a coarse sandslone layer ..."

On the basis or cxposurcs on Fossilbjergel, northern Jameson Land,
ROSE~KRA~TZ (1929, p. 1ti6-147) defincd a Fossil Mounlain Formation
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as a c. 300 m thick series of alternating beds of sandstone and clay
shale. ROSENKRAl'\TZ was of the opinion that the Fossil Mountain Forma­
tion was younger than the sediments included in the Vardekløft Forma­
tion.

SPATH (1932) showed by means of ammonites that the lower fos­
siliferous part of the Fossil Mountain Formation was in fact a northern
equivalent of the Vardekløft Formation at Vardekløft. The overlying
barren sandstones comprising the upper part of the Fossil Mountain
Formation were ascribed by SPATH to much later (post-Volgian?) beds.
These sandstones are here referred to the Oxfordian Olympen Formation
(see p. 39).

All the ammonites collected in the shales of the Vardekløft Forma­
tion were shown to be of Middle Jurassic age by SPATH (1932). On the
strength of a single occurrence of an Amoeboceras of presumed Kim­
meridgian age in the sandstones overlying the shales, ALDINGER (1935)
concluded that there was an important break in sedimentation below
the sandstones. ALDINGER'S distinction between the Callovian and the
Kimmeridgian sediments (both by definition belonging to the Varde­
kløft Formation) led DONovAN (1957) to correlate the lower shale se­
quence with the Vardekløft Formation and the overlying sandstones and
shales with the Koch Fjeld Formation (here Hareelv Formation).

The Koch Fjeld Formation was established by ROSENKRANTZ (1929)
for the c. 100 m of sandstones and shales forming the summit of J. P.
Kochs Fjeld although no sections were described and the relations to
other formations were left obscure. The succession on J. P. Kochs Fjeld
forms, however, a tectonically deformed, dome-like structure incor­
porating several different formations. The disturbanee was probably
caused by intrusion of Tertiary basalt. The term Koch Fjeld Formation
is therefore abandoned in the present paper.

CALLOMON (1961)pointed out that the Callovian shales are succeeded
by black shales of very variable thickness, with thin sandstones, which
have yielded Upper Oxfordian amoeboceratids and Decipia. These shales
and sandstones were referred by him to the Koch Fjeld Formation (here
Hareelv Formation), the upper boundary of the Vardekløft Formation
being placed as in the present paper.

FREBoLD (1932, p.21) and MAYNC (1940, p.21) used the term
"Gelbe Sandstein Serie" or "Yellow Series" for the Middle J urassic
sandstone deposits of Clavering ø, Wollaston Forland and Kuhn ø.
DONovAN (1957, p. 194) stressed that this yellow weathering sandstone
unit can be traced from Store Koldewey (Trækpas Formation) to the
head of Carlsberg Fjord (Fossil Mountain Formation) and that it was
an advantage to use MAYNC'S purely descriptive name "Yellow Series"
for the sandy facies wherever developed. Until now this usage has been
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followed by the present authors (BIRKELUND & PERen-NIELsEN, 1969;
CALLOMON, 1970; BROMLEY et al., 1970; SURLYK et al., 1971; BIRKELUND
et al., 1971).

CALLOMON (1961, 1970) introduced a lithological tripartition of the
Vardekløft Formation in Jameson Land, allowing it to be subdivided
into Lower, Middle and Upper Vardekløft Formations, the Middle com­
prising in part the "Yellow Series" sandstone facies, sandwiched between
a Iower and an upper shale unit. These three units are form ally desig­
nated as members of the Vardekløft .Formation in the present paper.

Name

From Vardekløft, a river gorge at NeiII Klinter (fig. 2).

Type IocaIity

Vardekløft in NeiII Klinter, 3 km north of Albuen on the coast of
Hurry Inlet, sout.h-eastern Jameson Land. Both the lower and upper
boundaries are present, but rather poorly exposed (ROSENKRANTZ in
SPATH, 1932, text-fig. 10).

Reference sections

Goniomyakløft, immediately south of Vardekløft, fig. 14.
The northern slope of Pelion, fig. 17. Lower boundary: north of

Dusen Bjerg (fig. 13). Upper boundary: Goniomyakløft, fig. 14; Fossil­
bjerget, fig. 23; Olympen, fig. 24 a.

Thickness

The thickness rapidly increases from south to north, being 225 m
in Vardekløft, and c. 500 m at Pelion in north central J ameson Land.
North of Pelion the middle part of the formation forms the top of the
plateaus and the full thickness is therefore not known. In the northern­
most exposures in Scoresby Land, at Antarctics Havn, the thickness
increases to more than 600 m, although the upper part of the sequence
correlates with beds aIready included in the Olympen Formation of
central Jameson Land. In northern Jameson Land, where the formation
has a considerable E-W extension, a slight increase in thickness from
west to east ean be recognized. At the head of Hurry Inlet, along Ugleelv,
the reverse is the case.

Lithology

At Hurry Inlet (inel. the type locality Vardekløft) grey Ol' black
micaceous non-argiIIaceous silty shales predominate. Horizons of cal­
careous, more Ol' less ferruginous and occasionally pyritic concretions
occur. A thin sandstone intercalation in the middle part grows gradually
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thieker lo Lhe norlh. This light. sandy member, sandwicbcd bet.ween a
lower and an upper shale mcmber becomes dominant. from i\likael Bjerg
nortbwards. Tlle lower shaJe mamber is described rurther beJow as
SorLehat. i\lemher, the middle sandy member as Pelion }.Iember and the
upper shale member as Fossilbjerget. ~Iembcr (plate8 5-7).

Boundaries

Tlle lower boundary is puL at. lhe sharp change in sedimentation
from sandslone, bclonging to tlle Neill KJinler Formation, lo dark silLy
shale. As a reference seclion for the lower boundary a scction norlh of
Dusen Bjerg is selecled (fig. 13). Here, the uppcrmost. parL of the Neill
Klinter Formation consists af finc·grained sandstone wilh coarse reld­
spar and quarlz grains capped by a horizon conlaining pyrile concre·
lions. Immedialely above lhe sharp, lower boundary of lhe Vardekloft
Formalion lhe shales eonlain abo coarse feldspar and quarlz grains.
1-1 aU a melre above lhe bound8l'y conerelionary layers of elaret·coloured
ironstone appear. At other localilies the Neil! Klinter Formation ter­
minales sharply with a bed of iron-slained quartz pebbles.

Tho snndstones and shales of Upper Oxfordian age, fOl'ming tha
top of lhe Vardeklott. Formalion as originally defined (ROSENKRANTZ,
1929), are now exeluded from the formation. In soulhern Jameson Land
(from Kap Stewart to Langryggen) the upper boundary is formally re·
defined in aecordance with the usage of DONOVAN (1957) and CALLOMON

(1961) and plaeed at the sharp junetion between the greyish·wealhering,
silty shales below and the intensely black shales and yellow sandSlones
of the Haroolv Formation ahove. Goniomyakloft is chosen as reference
scction (fig, 14), In nortbern Jamcson Land (from Mikael Bjerg nortb­
wards) lhe upper boundary is plaeed at lhe junclion of the silty shales
of the upper parL of lhe VardeklofL Formalion and lhe light sandstoncs
of the overlying OlympenFOl'mation (reference seeLions: Fossilbjerget,
fig. 23; Olympen, fig. 24 al.

Distribution
The Vardekloft Formation erops out in Ncill Klinter at Hurry

Inlet and in the Kap Hope area. It covers large areas in central and
northern J ame80n Land, and in Scoresby Land it erops out in a down­
fawted area at Antarctics lIavn (plate 10). The formalional name has
traditionaIly been use<! only in lhe country soulh of Kong Oscars Fjord,
but lateral equivalents occur norlhwards in Traill ø and Gcographical
Society ø until cut out by lhe Cretaeeous overstep. As menlioned above
they then reappcar further Dorth as MAYNC'S "Yellow Series" or the
"Trækpas FOI·malion".
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P,lion Mb

SarIehol Mb

N,ill Klint.r Fm

Fig. If•. Seclion No. 6. YardekloH Formation, reference section, Goniomyaklofl (see
p.26 and ng.2). Legend as for fig. 6. (8ee seclion I in C"I.LO)lON &. DUutELUN!)
(in prep.) ror rurlher straligraphical delails). l; C. bomdi, Zone, 2: A.,mmlofldicu,
and IVCticu. Zones, 3: .'l. i,hll1otl Zone, 4: II. cranoctphawidt, and C. pa,.jabile Zones,
:J: C.caly% Zone, 6: S. collewitln'tI Zone, 7: K.jfUon Ol' E. C()rona'l.lm Zone. Measured

by J HC and FS.
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Geologieal age

80th the lower and the upper boundary 01 lhe Vardeklort Forma­
tion almast e\'erywhere mark hiati in the sequence. The age 01 tbe lower
member is uncerlain. The middle and upper members range from Upper
Bajocian? lo i\liddle CaJlovian. Fossil evidence shows thai. the scquence
is most complete in northern Jameson Land ",hereas imporlant noo­
sequcnces oecur at Hurry Irllet. Numerous horizOIlS willi ammonjles in
the middle and upper part ar the sequence have made possibie a detailed
biozonalion whjcb pl'o\·ides a frame of reference for regionol Iithostrali­
graphical variations (CALL.O&lON & BIRKELUND, in prep.).

Subdivisions

The Va.l'dekJofL FOI'matiOJl is subdivided iuta the SOI'lehat Membe.'
(base), Pelion ~'1ember and Fossilbjerget. Membcl' (top), and these will
IlOW be considered in tUl'n.

Name

Sortehat Membe.r
new member

From the mountain Sortehat. by Ugleelv at. the head ol Hurry Inlet.
(fig. 1).

Type locality
Sortebat by Ugleelv. The lower boundary and most ol the sequence

is well exposed (flg. 15). The upper boundary is exposed in the riverside
ol Hæveklort immediately north ol tbe type scction.

Sort.hot Mb

10 1,,"'!!Io";: - N.ill Klint.. Fm

Fig. IS. Section No. 7. Sortehat Member or the Vardekloft Formation, type section,
Sortehat (see p. 29 and flg. I). Legend as ror flg. 6. Measured by J IIC and TB.

Thickness
The thickness "aries beLween 60 and 120 m. At tbe type Iocality

il. is c. 70 m truck.



orlehal Member overlain by mas ive yellow sandslones or lhe Pelion Member. Bolh members b long
lo lhe Vardeklert Formation. Norlh or Dusen Bjerg (fig. 1).

wo

..
:.,
To

o

""'

<



v Jurassic-Lowcr Cretaceous sediments and slraligraphy 31

- - - "

:#':~

Olymp ... Fm

•

-~..

,

Fig. Ii. Seelion No. 8. Pelion Member of lhe Vardeklofl Formation, type seclion,
Pelion (see p.33 and Dg. ~). Legend as (or fig. 6. (See section 58 in CALLO"O~ &
Bil"': BLUl'I'D (in prop.) (or (urlher Ilratigraphical information). I: C. pømp«kji Zone,
2: A. i81lmae Zone, 3: C.l1arjabil~ Zone?, ~: S. caJkJvie/'lle Zone. Measured by JHC

and TB.
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Fig. 18. Norlh slope of Ihe mountain Pelion (fig. "'l, showing llarl or the type
section of the Pelion Member, Vardeklort Formation. Tila massive sandslone is

aboul 10 m lhick.

Lithology
The membCl' is ver)' uniform in the whole Jameson Land-8coresby

Land aren. Thc lower part consists of dark·grey to black shaJe willi
concrelionary Jarers and nodules of clareL·coJourcd ironslone. In the
upper part the shales becorne more silty, tlte ironslone decreases Ol' dis-
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appears and lenses Ol' laye.'s of line sand, partly concreLionary, appeal'
in the sC<luencc. Tile up per part. may conLain layers of calcul'cous 000­
ereUons. The anly fossils found arc bivalves, mostly oysLer fragments;
belemnites arc noL uncommon in the top, and profuse plant I'cmains,
especiaJly wood, OCCUI" SOffie of tile sbales and concl'ctional'Y fine sands
are heavily bioLurbated wiLh small endicbnial burrows.

Boundill'ies

The lowcl' boundary is very sharp. It is put aL the contacL between
t.be sandsLone af Neill Klinte.' Formation below and the dark shaJes of
the Sod,ehat J\'Jember above. Tile uppe.' boundal'Y may be mOrc gradual.
IL is put at. tbe firstlighL sandstone bcd avcl'lying tbe sandy-silty upper
part of the member.

Distribution

Same extension as the formation in Jameson Land and Seol'csby
Land. NOI,th af Kong Oscars FjOl'd a simual' faeies is described from
TI'aill ø by DONOVAN (1957).

Geological age

As no diagnostie fossiJs bave been found, despite intensive searet,
tbe exaet age of tbis member is uneertain. It overlies Toareian beds and
is overlain by ? Upper Bajoeian deposits.

Pelion Member
new memhel'

Name

From tbe mOllntain Pelion in northern J ameson Land (fig. 4).

Type loeality

Pelion in northern J arnesan Land. The sequenec is very well exposed,
including both the lower and the upper boundary (fig. 17).

Reference seetions

Seetions in Goniomyakloft (fig. 14), "Zaekenberg", Katedralen (fig,
19) and Mikael Bjerg (see CALLOMON & BIRKELUND, in prep.) are chosen
as reference seetions to cover the remarkable variations in thickness and
tbe diaehronous uppel' boundary.

Thickness

The thiekness rapidly increases from soutb to north-from 10 m
Ol' less at tbe southcl'll end of Hllrl'Y lnlet to 20 m at "Zackenbcrg",

193 3
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Fig. 19. Norlh slope ot lhe mounlain Katedralen (flg. 1), showing lhe Vardeklort
Formation overtain by llle lIaroolv Formation. The massive sandstone unit in lhe
middle of the section forms the lop of lhe Pelion i\Iember, VardckJort Formation.
'file sandstone unit is 15 m thick and forms onc cross·bedded sel (not clcarly visible
on lhe figure execpl lo the right). The Pelion Member is (lvcrlain by grey shalcs
of the Fossilbjerget Member, forming a smooth, genUa sJope below lhe sleeper

sandslones and shales or the Hareelv Formnlion.

170 m at. Katedralen, neal'ly 300 ro at Mikael Bjerg, 310 In al, Pelion
(the Lype locality) and more than 550 ro at Antal'ctics Havn.

Li thology
Medium- to coarse-grained, usuaJly micaceous, ligh1.-coloured sand­

s1.ones with subordinate intercalations of I1ne-gl'ained sands1.oncs and
siJt.y shales. Thin conglomcratic horizons containing scattel'cd, well·
rounded (IUal't1.ite pebbles up to 5 cm in diamctcr may OCCOI'. Thc
sands1.ones al'e shal)', massive to stl'uctlll'eless Ol' eross-bcddcd, and con­
soJjda1.ed to val'ying dcgl'ces (figs 18,20-22). Thel'c is of1.en a tendeney
1.0 loeal cyclic al1.erna1.ion be1.ween massivc sandstones up to 30 ru 1.hick
and more shaly, I1ne-grained sands1.ones. The massive sandstoncs al'e
usuaJJy barl'cn Ol' contain sca1.lered bw'rows and ofLen tel'minate by a
hOl'izon wi1.h vel'lical U·bul'rows, The more shaly hol'izons may be more
fossilirel'ous, being often heavily biolurba1.ed, and isolaled beds OCCUI'
eon1.ainillg bivulvcs, belemnites and arnmonites togethcl' with phosphatic
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Fig. 20. In lhe roreground fine-graillcd sandslone 'doggers' weathered out of lhe
Pelion Mcmber, Vardeklort Formation. Norlh of Sorlehal, Ugleelv (flg. 'I). In lhe
background, massive sandstones or the Pclion Member are overJain by shales of
Fossilbjcrgel Membcr. These are overlain in lurn by shalcs and sandslones of the

lIareelv Formation, formirig a steepcr slope.

nodules, somelimes in PI'orusion. LatcmIly the raeies elianges from
slighLly consolidalcd sandstones in Lhe souLhern part. of t.he a1'ea to oflen
"cry well consolidated, massive, clifT-lol'ming beds Lo t.he nOI'Lh (lig. 18).

Boundal'ies

The Jowcr boundary is put where light sandslones ovedie Lhe dal'k,
siJty shales of Lhe SOI'tehaL Membel' (fig. 16). Tile upper boundal'Y is
pul. whel'e Lhesc sandsLones arc l'cpIaced by lighL·gl'ey, silLy sllales of
Lhe Fossilbjcl'gcL Member, In Lbe soul.h Lhe change is abrupt and COffi­
plete, bul. fUl,ther norl.h il. becomes mOI'e gl'adual and Lhe pIace al. which
il. is drawn in any given sccLion may be somewhaL al'biLI'ary. BoLb
boundaries Ul'e mal,ked by adistinel. ehangc in tile dip of Lhe stopes,
l.ile shales below and above Lhe member fOl'ming Lel'I'fiCeS clearly visible
in the fjeld and on aCl'ial phoLogt'aphs. I n the far norLh, al. Anl.8.I'cLics
Havn, Lhe arenaceous faeies is conLinuous upwal'ds jnto the cquivalents
of what in cenLraJ Jameson Land is classcd as Olympen Formation.

DisLl'ibution

Same disLribution as the fOl'maLion in J amcson Land and Scoresby
Land. This sandstone facies is widely disLl'ibuLed nOl'th of Kong OSCat'S
Fjord (DONOVAN, 1957).

3'
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Fossilbjerget Member
new membe!'

Fig.21. Pclion i\lembcr. 1 m of cross-bcddcd sandslone lruncated by an erosion
surrace and overlain by nenrly flat bcddcd sandslone. Soulh-wesl ot Olympen {flg. 1,).

Geologieal age
The caJ'liest. ammonite zone rcpl'csented is tha C. borealis Zone of

? Upper Bajocian age. The upper houndary is diaclll'onous, rising tl'om
Lhe C. borealis Zone at Hurry 'nlet Lo thc C. pompeckji Zone by Ugle­
elv, and the A. islunae Zone aL .Mikael Bjerg and rurLhcl' norU), The
highesL beds al. Anlarclics Havn have yielded Up per CaJlovian (P.
athleta Zone) ammonites.

Norne
From the mounLain Fossilbjel'geL in nOl'thern J amesoll Land (fig. 3).

Type localiLy
SouLh·westcl'U slope of Fossilbjerget.

Reference sections
SecLions in Pelion (fig. 17), GoniomyaklofL (fig. 14), Mikael Bjel'g,

Katedralen and "Zackenberg" (CALLOMON & BIR.KELUND, in pl'ep.), are
chosen as reference secLions.
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Fig. 22. Pelion Member. A massi,"e sandstone bed wilh verlical burrows overlain
by cross·bedrled sandstone. Soulh-west or Ol)"mpen Ing. ~).

ThiekneS8
The Lhickness val'ies from 80 to '120 m. At t.he type locality il. is

'loom.

LiLhology
SUt.y, micaceo1l8 non-argillaceous shalcs wilh subordinate fine­

grained sandstone horizans. Thc lower part is more sandy lhan the
upper part and conlains glauconitic beds, up lo the grade aC dark green­
sands. Numerous horizons wilh phosphalic nodulcs, concrelionary, in·
durated sil t- ar fine-sand bodies ("doggers"), and calcareous conere·
tions occur throughoul. Many horizons are exlremeJy Cossiliferous, am­
manites and belemnites dom inating, and a number of trace fossil as·
semblages oceur through lhe whole sequence. In the upper part fossil
wood is widespread, including large petrifie<! tree-trunks. Fossil e"idence
shows tbat sedimentation was not conlinuous_ There are marked rythmic
sequences: grey barren shales, passing up into induraled shale or dog-
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Fig. 23. Section No. 9. Fossilbjerget Mcmber of the Vardeklorl Formalion, t,\'pe
sedion, Fossilbjergcl (see p. 36 and fig. 3). Legend as for fig. 6. A detailed section
Dr the interval x-y is shown to lhe right. {Sce section '.3 in CALLOillON & BIRKl:"'UND
(in prop.) for furlher slratigraphical informalion). 1: A. cr(J.lIocepholoides Zone,
2: C. lJariabile Zone, 3: C.opertum Zone, 4: C.lIOrdellskjoeldi Zone, 5: C. cf. seplen-

lrionalc Zone, 6: S. callo"iense Zone. Measured by JHC and TB.

gers and tCI'minaling with a thio, red-weathering gJauconitic conCI'(!­
tional'Y horizon with fossils, ofLen phosphatized, Ol' phosphatic conCI'C'
tions. Each cycle rcpl'escnls typically one nmmonite zone and may
span 1-20 m of beds. A sudden change in sedimentation to soft, ligbt­
grey wenthering shales in the upper part or the sequenee seems to mal'k
n major hiatus. In tlle Ilol'thel'll part or the area, nl'ound Olympen,
prominent snndslone horizons, indistinguishable in fneies rrom the snnd­
slones or the Pelion MembCl', interdigitale. At Antnreties Havn this same
sandstone faeies I'ises without intel'rllption fl'om the base of tile Pelion
lIIember so that neither FossilbjCl'get .Member nol' Olympen Formation
eontinlle to be separately recognisable.

Boundaries
The lower boundary is put whel'e the sedimentation ebanges from

massive, light sandslones to fine, sandy Ol' silty, shal)' deposils. Tile
boundary orten forms o. distinct feature in tue landscape, because the
shales al'e less resistant Lo weatbCl'ing Lhan lile underlying sandstones.
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The upper boundary is marked by a sharp change in sedimentation
to blaek shales of the Hareelv Formation (in southern Jameson Land)
or light sandstones of the Olympen Formation (in northern Jameson
Land) (p. 39).

Distribution

The Fossilbjerget Member erops out in Neill Klinter at Hurry Inlet
and in central and northern Jameson Land. The northernmost loealities
are situated immediately north of Olympen and on Pelion.

Geological age

Bathonian-Middle Callovian. The lower boundary is diaehronous,
aseending from the C. indistinctus Zone in the south to the A. cranoce­
phaloides Zone in northern Jameson Land. The uppermost part of the
member eontains Middle Callovian ammonites both in the southern and
in the northern area of distribution. In the southern part of the area
two fairly major hiati ean be recognized: (1) just above the Pelion
Member, and (2) below the Middle Callovian soft, grey shales of the
upper part of the sequence. In the northern part of the area the sequenee
is more complete, but small non-sequences and condensed sedimentation
do oeeur (table 2).

Olympen Formation
new formation

History

The sandstone series overlying the Vardekløft Formation in northern
Jameson Land was referred to the Fossilbjerget Formation by ROSEN­
KRANTZ (1929) on the basis of exposures on Fessilbjerget. This formation
included, however, also parts of the fossiliferous Vardekløft Formation
(SPATH, 1932), and the name is here abandoned.

CALLOMON (1961, 1970), BIRKELUND & PERCH-NIELSEN (1969) and
BIRKELUND et al. (1971) referred the sandstone series to the Koch Fjeld
Formation, interpreting this name as applying to the whole of the sand­
stone and shale series overlying the Vardekløft Formation in Jameson
Land.

Closer investigations ef the top sandstones of J ameson Land have
shown that the sandstones of northern Jarneson Land (Mikael Bjerg
and further north) differ in facies as well as in age from the sandstone
and shale series eovering the Vardekløft Formation in southern Jameson
Land (the Hareelv Formation). The deposits are therefore referred here
to a separate formation: the Olympen Formation.
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Name

From Olympen, an ice-covered mountain In northern Jameson
Land.

Type locality
Upper reaches of Olympelven in a gorge south of Olympen glacier

(fig. 4).

Reference section

Point 1000 m, west of Olympen (fig. 24 b).

Thickness

The full thickness is not known, as the formation forms the top of
the sequence in northern Jameson Land. The type section (fig. 24 a)
measures 180 m, but the thickness in this area may reach 250 m, the
upper part being covered by scree and moraine. On Parnas the forma­
tion is 300 m thick, on Fossilbjerget 250 m and on Mikael Bjerg 200 m.

Lithology

At the type locality (fig. 24 a) the formation can be divided into
three lithological units (from below): (1) Medium-grained, light-coloured,
well-sorted sands or massive sandstones, intercalated by subordinate
laminated, dark, silty shales or fine laminated sands. The massive
sandstones are structureless (fig. 25) or show large-scale cross-bedding.
Slump structures may occur. The dark colour of the silty shales and of
some of the laminated sands is due to comminuted plant debris and
one bed fuH of macroscopic plant remains has been seen. Except for these,
neither trace fossils nor body fossils have been found in this part.
(2) Dark silty shales below pass upwards into gradually more sandy
shales. The beds are poorly consolidated. Some of the silty shales contain
pyrite concretions. The dark colour of the shales as well as of some of
the sands is due to coal-partings on the bedding planes. A few beds
contain trace fossils (smaH endichnial burrows) and a single Lower Ox­
fordian Quenstedtoceras cf. woodhamense ARKELL (Q. mariae Zone) was
found. (3) Massive, cliff-forming, medium- to coarse-grained, well-sorted
:;;andstones with subordinate intercalations of silty shales. The sandstones
are structureless or show large-scale cross-bedding. Trace fossils occur
occasionally. Above the summit of the type section, on the plateau, a
Middle Oxfordian Cardioceras was found.

In other sections, west and north of Olympen, a similar tripartite
division is seen (i. e. the reference section at point 1000 m, fig. 24 b,
and on Pelion), but the lower two units are thinner than in the type
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rig. 2', a. Section No. 10. Olympen Formation, type scction, Olympen (see p.40
and flg. Ii). Legend as ror flg. 6. 1; Q. marine Zone. Moasured by J HC and TB.

b. Section No. H. Olympen Formation, reference seclion, Olympen (scc p. f.O and
fig. 4). Lcgend as for fig. G. Measured by J j-IC nnd TB.

section and exact correlalion has not been proved. In the weslernmost
outcrop (" Kosmoeeras Bjerg") on1y the lower unit appears to be pre·
served. It. di[fers from thai of lhe type seclion in conLaining a rairly
rich trace fossil assemblage and-at the lop-a concrelionary sandslone
yielding an Upper Callovian ammonile fauna. East and soutb of Olym­
pen, at Parnas, Fossilbjerget and Mikael Bjerg tbe litbology of tbe
whoJe sequence rescmhJes the uppermost part (3) of the type section
ouly. This is possibly due lo the absence of equivaJents of the Jower and
middle parts (1) and (2) and hence a hiatus in the sequence between tbe
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fig. 25. Lower part or OIJml)en Formation, l)'pe seclion jfig. 24 al. Dark sand)'
shale o\"erlain by massh'e lighl-coloured sandslone. Note Ihe sharp contacl.

i\Iiddle CalJovian upper part. ol tbe Vardeklort Formalian and i\Iiddle
O:dordian. This hypothesis is, however, onJy 8upported by very sparse
fossil evidcnce, viz. a single find of aMiddie O.'<fordian Cardioceras on
Parnas 100 ro abave tlie base while Cardioceras of simiJar age occur
much highcl' in the scelion at. Olympen (at least 200 m aba"e Lhe base).

Boundarics

The lOM}!' bounda.'y is marked by a knifc·shal'p change in sedimen·
lalion from dark shnJes at the lOp af the Vo.l'(leklort FOl'malian to light
sandstones. It. is very well exposed in the type seclion. The tipper bound­
ary is unknown, as the formation torms the top ot the plateaus every·
where in its area or distributiOIl.

Distribution
The Olympen Formation crops out on the summils in northern

J ameson Land from "Kosmoceras Bjerg" in the west, Pelion to the
north, Fossilbjerget to the east and Mikael Bjerg to the south (plate
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to). Soulh of Mikael Bjerg il. seems lo be missing, Upper Oxtordian
shales and sands of tbe lIareeh' Formation directl)' overlying the Varde­
kjort. Formalion. In soulhern Jameson Land aloose block hos yielded
the Middle Oxford ian Cardioctras (Verttbriceras) dmsiplicotum figured
by SPATIl (1935, pI. 15, fig. 3), but. occurrence in sila has not been con­
firmed. In western Jameson Land, an isoJated slream section 5 km ESE
of the mouth of Depotel" cxposes 10 m of dark sbales resembJing tlle
middle part. «(2) above) which yielded Cardioceras ntiTllm ARKELL, of
Lower Oxfordian age, Q. mariae Zone, praecordatum Subzone.

Geological age

Fossils al'e exl.l'cmely rare. The lower sandy pal'!, of t.ile formation
(" J(osIDoceros Bjerg") has yielded an Upper CaJlovian fauna (parLly
described by BIRKELUND el al., 1971). The middle shaly pal'L has yielded
a single Lower Oxford ian Quenstedroceras (in the Lype section al. Olym­
pen), and the uppcr sandy part has yielded Middle Odordian Cardio·
ceras (Olympen, Parnas, Mikael Bjerg, described by BIRKELUNO et al.,
1971).

Hareelv Formation
new formation

Earlier in\'estigations

As shown on p. 25 the basal beds of the I-Iareelv Formation were
originally included in tbe Vardekloft Formation by definition, bul. these
beds are now excluded folIowing tbe redefinilion of this formalion
(p. 27).

The Lype locality of the Koch Fjeld Formation is built up of dis­
Lurbed sediments (p. 25) bclonging to difTerent parts of tha Vardeklort.
FOI'mation, the Hal'eelv Formation und the Hnukelv Formation respec­
tiveJy (SURLYK & BlIlIO;LUND, 1972). The term Koch Fjeld Formation
as used in mosl. of Lhe litcl'atul'e is in effecL a co!leclive term for all sed·
iments in Jameson Land ovcl'lying the VardeklofL Formation, and is
lhCl'cfore best abandoned. It is replaced by tila I-lareelv and Raukelv
Formations here properly defined.

Name

From lhe river J-1areelv, southern Jameson Land.

Type area

SOllthern sJopes of the river 1"lareelv, where holh lower and upper
boundaries of the formation are well exposed.
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Fig. 26. Section No. 12. Hareelv Formation, rererence section ror Lhe upper boundary
(see p. 4,', and flg. 2). Legend as for flg. 6. Mcasured by FS.

Reference sections
Lower boundary: Goniomyakloft on thc west coast of HUI'ry Inlet.

(fig. 14). Upper boundary: u section 7 km south of J. P. Kochs Fjeld at
the river ~lusJingeelv (flg. 26).

Thickness
The Lotal Lhickness of tile fOl'maLion seems to be c. 200 m, bul is

not known precisely as boLh boundaries al'e raJ'ely well exposcd in tlle
same secLion.

Lithology
The fOl'malion is composed of black and grey shales wiLh large il'­

regular lenses and luyers of yelJow sandstone (plale 8, flg. 1; fig. 27).
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Fig. 27. 1I~lv Formation. Detail of one ol lhe sandslone bodies in plale 8, fig. 1.
Note lhe sharp contact bet.....een the black shales and the overlying massive light

sandslones.

The shales arc micaceous and often contain thio beds af loDse, light
sandstone and occasionnl calcnl'cous Ol' fCI'I'uginous cO!H:I'eLions. The
shoJcs Ufe normaIly fine-graincd, but al. some hOl'izons sandier, lighter
grey shales Decur. Tilo bedding planes arc sometimes covered wiLli a
thio layer of mica. The shaJcs are oflen intensely biotul'baLcd by deposit
feediog animals, but weJl-defined trace fossils are l'are excepl for 00­
casionaJ meaodering lraiJs. The sbales arc marine as they conLain am·
monil.es (AmQeboceras, D«ipia), bivaJves (Buchia) and scattered inar­
LicuJaLe hrachiopods throughout.

The boundaries between the shales and the sandsLones are always
knire-sbarp_ The sandslone lenses are ol a very irregular shape. They
mayaLtain a ]ength ol se\-eral hundred metres and a tbickness ol 100
metres_ The sandstones are weU-sorled, medium-grained and ricb in
mica and sometimes in glauconiLe. Large angular pieces ol black shale
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Pig. 28. Detail of Lhe sandslone silI in pJale 'J, ngo 2, showing branching and sharp
conlact wilh shalcs.

are olten incorporaled in lhe basal parl!l of lbe sandstones (fig. 30).
The lateral conlacL beLween the sandstone and the shale is normally
curved in cros8-seclion and Dame slructurcs arc devcloped an lhe sur­
face af the sandslone body (sec figs :14, 26).

The sbales are penelraled by numerous yellow sandslone dykes and
sills (plate 9, flg. 2; flg. 28). Tila sills are oflen transgressi\'c and may
conlinue iota dykes. The lhickness af Lba dykes varies from a fcw milli­
metres to abouL 20 cm. Tile shales only rarely show disturbanee al Lhe
contact willi the dykes. The density af dykes and sills is largcsL in the
vicinity of tile lal'gc sundstone lens(!s.

lnol'ganic acdimclltary struct.UI'CS and t.race fossils are VCl'Y I'are in
thc massive sandatonc. An cxamplc oC load cuating is shown on fig. 29.
J1owevel', thc t.opa oC mOlly of t.hesc almost. structlll'clcss sandstone lcnses
orten show Ll'ough cross-bcdding.

Silicified wood and charcoal are vcry com mon in tbe sandstones
and oCten Corm the cores oC tbe concrelions in the sbales. In some oC tbe
harder glauconitic sundstone lenses smalt bi\'alves (c. g. smooth and
costate pectinids) are Cound, but. normalJy the massive sandstones are
completely (ree of Cossils. Rare ammonites are Cound, bowe\"Cr, in thi n
bard glauconilic sandstones.

The depositionaJ environment oC this formation is of u rather un­
usua! kind. The rocks are marine throughout. and tbere is uo evidence



v Jurassic-Lowcr Cretaceous sediments and slratigraphy 47

Fig. 29. Load slructure in otherwise massive sandstone, Haree\v FOI'malion, Kate·
dralen (flg. 1).

Lo indicaLe aplaee of deposition neal' the coo.st. Tbe hu'ge sandst.onc
lenses have tbe same shape as normal channel sunds. They are, howcver,
deposiLed under marine conditions and at a time when Lhe shalcs wc!'c at
least relatively hal'dened-judged from Lile very reguJal' sbape of the
shalc pieces incol'porated basally in many of tbc "channel sands". These
features combined with the cxjstence of numerous sandstone dykes und
sills of undoubtedly intrusive naLure suggest tbo folIowing depositional
regime. A sequence of clastic sediments wc!'c deposilcd along a eoast
with coast-ncar sunds gNl.dually passing into black mud far ofT-shol'c.
Triggered by some unknown mechanism, prcsumably earthquakes, the
sand moved sea-ward as slumping masses and el'oded deep channcls in
tbo morc or less ilardened flne·grained deposiLs.

Deposition of the sand flows was folJowed by intrusion of sandstone
dykes and sills and Lhe sand seLLled wiLh expulsion or \Valer. By erosion
and roLation of Lhe lateral parLs of sand bodies Lho large-scale longitu·
dinal side-ridges were developed and flame sLrucLul'es were fOl'med, The
rotaLional natul'e of these lal'ge ridges ean be seen from Lheir shape and
Lheir repeaLed occurl'ence, one above the oLher and lr'om Lilo Ol'ientation
ol thc mica flakcs. The cross-bedding lound at the Lop of the "channel
sands" was probably formed by reworking of the exposed part ol the
sand bodies atter the sand had settled in Lile eroded channeis.
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Fig. 30. lIareeh' Formation. Massive sandstone wilh pic<:es of black shale into!'­
porated. The base of lhe sandslone rests on blacL: sha!l~ 30 cm below (he lowesl visible

shale rragment. Katedralen (flg. i).

Boundarics
Due lo the Joose character of the shaJes of hoth tbe Hareelv and

Vardcklørt Formations the lower boundary is rarely well exposed. It
is puL wbere the Iight-grey, silLy, "ery micaceous shalcs af Lhe Varde­
klolL Formation arc ovcrla..in by black, soft. sbales with thin irreguJar
bands af yeUow sandslone (fig. 14). The upper boundary is put where
the shales and irregular sandstone lenses of thc Hareelv Formation arc
overlain by regular horizonlaJ Jayers of sandslone of Lhc Rankelv Forma·
Lion (fig. 26) ar by the shales af the HesLeelv Formalion (fig. 36 a).

DistribuLion
The Hareelv Formalion is found in Lhe souLhern half ot Jamcson

Land whcre iL torms Lhe LOp bcd over large a'·C8S (plate 10). Only in tlle
souLh-wesLern parL is iL covered by younger deposiLs. Tlle norLhel'n­
most occurreoce is aL Langryggen, 10 km souLh ot Mikael Bjerg (lig. 1).

Geologieal age
Jn the basal shales ot the formation a rieh fauna of Upper OxCordiao

ammonites is found (Decipia and Amoeboctras, plate 1). Higher parts
have yielded late amoeboceratids, Rasenia (plate l) and?Aulacosuphanus,
indicating the presence of the whole of lhe Lower Kimmeridgian. Sparse
finds of ?Subdicholi>m.oceras above may iodicale a MiddJe Kimmeridgian
age for the upper part. of lhe sequence.
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Raukelv Formation
new formation

49

EarJier invesLigation15

Previously the sediments belonging lo the Hauke1v Formalion \Vere
known on.ly indirectly from tlle descripliolls by MADSt:N (1904), SPATIl
(1936) and DONOVAN (1964) of a few fossils of Volgian age rounel in the
Jower reaches of lhe river AucelJaelv at. the south·western corner of
Jnmeson Land. ALDINCEII (1935) described a scquence of large-scale
cross-bedded sandslones from tile aren Rl'ound Rnukelv (fig. 2) as t.lle
top membc.' of thc Lowcr' Cretaceous sediments (dcscribed p. 57).
Thcsc sulldstones al'e now knowll in raet Lo unoCl'lie Lhc CI'ctaccous,
and COllstitule the top beds of Lhc Raukelv Formation. They are of
Upper JUl'assic (Upper Volgian) age and dip under the Lowel' Cretaeeous
scdiments.

NalOe
From the river Raukelv in southernmosL Jameson I...and (fig. 2),

where ALDI:"GER (1935) fiNIt observed rocks of Lhe formation.

Type secLion
BeLween the upper courses of Haukelv and Muslingeelv (fig. 31 a).

Reference sections
Lower boundary: i\Iuslingeelv {lig. 26). Upper boulldary: easL of

Haukelv (plate 9, lig. 1, centrally in Lhe foreground of Lbe Ilgure).

Thickness
The maximum thickness is estimat.ed to be 300 m on thc basis of

scveral sect.ions.

Lithology
Thc formation consists of cyclicaUy alternating, thick, massive Ol'

large-seale, eross-bedded sandstonc units and shaly siltstones. The sand·
stone hol'izons vary in thiekness from 10 to 50 m and form conspicuous
marker Ilorizoos (plate 8, lig. 2). In tlle central part. of the area live
distincL sandslone beds named A-E from below ean be distinguished.
These sandstones cllaracterisLicaJly produce a fantaslie landscape of ex­
teosive plateaus disscctcd aJong joints to leave more Ol' le5s isolated
columns separaled by deep, narrow elefts (fig. 32).

The sandstones are white Ol' yellow, bul. weatller often to brown
Ol' dark-red colours, They are composed almosL 50lely of quartz grains,

1.3 4
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Pig. 31 a. Seetion No. 13. Raukclv Formation, type seclion (see p. 1,9 and fig. 2).
Legend as for fig. 6. i\Ieasured by FS.

b. Soction No. If.. Sjællandselv ~Iember or Lhe Raukelv Formalion, type ~lion.

Sjll'ltandseh' (see p.55 and flg. 2). The upper haU ot the Salix Dal Member is ratller
lloor1y cxposed. Legend as ror fig. 6. Measured by TB and FS.
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Fig. 32. Characteristic exposure of tile sandstoncs of lhc l"ynselv Member, Haukelv
Formalion. 'l'he thickness of lhe massive units in lhe roreground is approx. 20m.

Aeriat photograph 8 km west of J. P. f{ochs Fjeld (Og. 2).

and in t.lle massive and srnalJ-scale cross-bedded layers glauconite often
plays an important role. The degree ot sOI'ling is VCI'Y poar, the grain size
is mainly in tlle coal'se sand Ol' grave! tracLion. Large quartz pebbles
are VCI'Y common. Tilc morc flne-grained horizons often contain a large
amount af reworked pieces af grey Ol' black shaJe.

Tile sandstones arc commonly massive Ol' cross-bedded (fig. 33). Tho
massive beds arc somelimes divided iota large irregular sheets witb a
thickness of 0.1-0.3 m. These shccts may repl'esent VCI'Y flat cross­
bedding. In the basal pal'l. of the formation platy, red-brown sandstone
with parLing-Jineation Ol' small-scale Jinguoid rippies often occur.

PalaeocUl'rent directions in the cross-bedded sandstones al'e very
uniform, often varying within only a few dcgrces in an area of several
square kilometres. Tile main transport direction is towards tlte south­
east. From the air the foresel.s ean be seen to form large concave fans
with Lhe concave side in the current direction (fig. 35).

The foresets are sigmoidaJ Ol' more commonly tangential. They
normally show graded bedding with coarse gl'avel at the base passing
within a few cenLimetres into medium-grained sand. The form sets are
tabular, commonly witb erosionnl 8urfaces and vary in Lhickness from
0.3-10 ffi. ,.
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Fig. 33. SandSlone or Lhe Fplselv i\Iember, Haukeiv Formation, showing large­
scale, sigmaidal cross-bcdding. The cross-bedded set is 2.5 m lhick. Immedialcly

\Vest øf Haukelv.

A charactel'istic cyc/icit,y is often obscrvcd. Tlle modal cycloLhem
commences wilh one Ol' Lwo large-seale cross-sLralified sandslones each
5 to 10 ro thick. Tho LOp sul'face is cl'osionaJ, pene1.raLcd by num81'OUS
verlica! bul'rO\vs and covel'cd with a thin ferl'uginous crust. Tbis is followed
by a massive 5-10 ro Lhick, poorly-sorted sand- Ol' gl'avelsLone, some­
times willi ammoniLes, bivalves and cl>inoids, and again wiLh all erosional,
bUl'rowed, il'on-impl'egnaLed LOp sUI'face. IL is ovel'lain by silLy Ol' fine·
sandy, inlensely bioLurbalcd simle wiLh raro ammonites and bivalves.

NUnlCl'oUS \'arialions on Lilis lheme are seen, but Lhe main featUl'es
-cross-bedded sandslone, followed by massive sandslone, followed by
shale-play a vel'y important role throughout tho formation.

The sandstones often contain brown concl'eLions. These vary in
size rl'om 1 cm Lo 1 m and in shape from perfectly balI-shaped to com­
pletely il'l'cgular masses.

In the cross-bedded sandslones I'oot hOI'izons arc seen at some
Iocalilies. In tile ovcl'iying sedimcnts huge petri lied tl'cc-tl'unks with a
diamelcl' up to 0.5 m Ul'e com mon. In Lhe massive, coal'se sandslones and
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gravelst.ones, ammoniles, bivalvcs and crinoids are often found in greal
Ilumbcrs. PavcmenLs of large, smoot.h pcetinids with tho com'ex side
up Ol' shcll conglomeratcs wiLh Ila prcferred orientat.ion of tho fossils
atc seen at. scveraJ placeB. In tho cross-bcdded sandstones aoly vel'Y
few hody fossils (e.g. oystcl's) have been scen, but vertieal bul'rows
such as mantlcd U-Lubcs and MQlIQcralerion aJ'C characleristic of the
sediment.

Between the sandstones oecUl' thio hOl,izons of bl'ownish, !:lilLy Ol'
sandy shalc. They normaIly weaLher out. iota large concl'cLioonry, ellip­
soidal bodics. Thc shalcs contain I'ure ammoniles and bi val ves and oc­
casionally large plant fragments. Thcy al'e intcnscly bioturbaLcd and
contain a wealLh of LI'ace fossils.

In the western pal·L of the aren one of Lhe shale horizons Lhickens
considerabJy and assumes a grey-black colour.

Boundal'ies

The lower boundw'y is put where the black shales and irregular
sandstone lenses of the Hal'celv FOI·motion are over1ain by l'egularly
bedded sandstoncs. Thc fOl'mation is ovel'lain wiLh angular unconformity
by sandstoncs and shalcs of Lower CI'cLaceous age bclonging Lo the
HesLeelv Formation.

Distribution

The Rallkclv Formation is found in Lhe southernmost part of Jame­
son Land and fOI'ms cxtensive plateaus west and south-west of J. P.
Kochs Fjeld. Its Jlorthernmost OCClll"l'CnCe is in the area Ul'OllOd Jyl­
landselv and at Lhc mounLain Fortet. Only in thc cxLrcme southcrnmost
part of J ameson Land is LIw formalion covel'cd by Lile Lowel' Cretaceous
Raukelv FOI'mation (platc 10).

Geological age

In LIw basal part of Lhe rormation perisphinctids of ?~1iddle Kim+
meridgian age are found. Higher beds contain successive faunas of
Pavlovia, Dorsoplaniles, Epipallaciseras and Laugeiles of Upper Kim­
mel·idgiao-Portlandian (Middle Volgian) age and Subcraspediles and
Chelaites of the Upper Volgian (pIales 2,3).

Subdivisiolls

Tlle formalion is dividcd jnto Lhrce membel's, from bottom to top:
Sjællandselv Membcl', Salix Dal Memhcl', Fynsclv Mcmbcl'.
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Fig. 3', a. Sedion No. 15. Salix Dal Member of the Raukclv Formalion, type &cclion,
Salix Dal (see p.55 and fig. 2). Legend as for fig. 6. Measured b)' J Ile and TB.

b. Section No. t6. Fyosch' Member of lhe Raukelv Formation, type section, Fynselv
(see p. 56 and fig. 2). Legend as for fig. 6. Measured by FS.
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SjælJandselv Member
new member

55

Name
From the river Sjællandselv in southern Jameson Land.

Type section

SjæJlandselv (fig. 31 b).

Thickness

100-200 ffi.

LiLhology
Thick, massive and cl'oss-bedded sandstones aJt.crnating wiLh silLy

and sandy shales (figs 31 b, 3/j a). Along Lhe mal'gins or the dcposilional
al'ca tile cyc!icity is only vaguely developed, bul in the centl'al part a
scqucnce or three thick sandslone horizons (A-B-C) altcl'nating wiLli
shales ean be rollo\\'OO over a large area. In the western part, i. e. around
the type locality, the sequence is developed in a more shaJy facies (fig.
31 bj.

Boundaries

The lower houodary coincides wilh the lower boundary or the
rormalion. \Vhere lhe member is overlain by the Sal ix Dal Member,
the upper boundary is put at the base of a tbick sequence of sort, grcy­
bJack micaceous shales. Where the member is overlain by the Fynselv
Member the upper boundary is put at the base or the most conspicuous
snndSLonc horizon or the formation (bed D). Tilis bcd is a major feature­
rorming clement in the landscape or southern Jameson Land.

Distribution
Same as the rormatioll.

Geologienl nge
MiddJe?-Upper Kimmcddgian.

SaHx Dal Member

new member
Name

From the valley Salix Dal in soutbern Jameson Land.

Type seeLion

Salix Dal (fig. 34 a).

Tbickoess

0-70 rn.
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Fig. 35. VerticaI acriat Ilhologrnph af Fynseh' Member, showing huge fans af cross·
bcddcd s3ndslone. The sets arc approx. Z m lhick. Transport dircclioll from right
to lert. Flight heighl is aboul 300 m. {The paie marks to the leH and at botlolll are

rencctions (rom the helicopler window).

Lithology
Uniform grey lo black micaceous silly shales wilh occasionaJ cal­

cal'eous concretions. A rew thio layers af ycllow sandslone oecur. A thick,
massive sandstone containing ammonites and bivalves is round haH \Vay
up in the succession in scveral localitics. In some horizons the shales
weather out iota irregulal', lenticular bodics with a l'usly coloul'. Tile
member rapidly wedgcs out tow8,-ds aonLil and casL.

DisLribuLion
The membe.. covers a l'at.he.. large al'ea in the west.em part. of Lhe

distributional area of t.he fOl'mation. I n Liw eastel'l} pal't. Il few t.hin silOles
representing t.lle membCI' al'e found al, t.he ri\'er J\lonselv. The membcI'
,'apidly wedges out. towards t.hc ecntl'al pal'L and has eompJetely disap·
peared in t.he area around F'ynselv.

Geological age
UPPCI' KimmCl'idgian-POI'llandian.

Name
From t.he

Fynselv Member
new mcmber

I'IVCI' Fynsclv in sout.hern Jameson Land,
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Type secLion
WesLe!'n branch of Fynselv (fig. 311 b).

Thickness

1\pproximately 130 m.

Lithology
Thick hOl'izolls af massive and cl'oss-bcdded sands and sandsLones

alternatjng wit.h shaly siltstones and sandstones in a cyelical manne...
In Ute major part af tile aren two sandstone hOI'izolls (beds D-E) fot'm
conspicllollS markCI' beds.

Boundaries
The lower boundary is put at the base of bed D (ligs 31 b, 3lL a-b)

and hence coincides wiLh the uppet' boundary af eiLher the SaJix Dal
Membel' 01', w!lel'c tilis is absenl, thc Sjællandselv Mcmber.

Tlle boundary t.o the oVCI'lying Hesteelv Formation is discussed an
p.58.

DistribuLion

The memher forms the lOp plateau af south central Jurneson Land.
Its northernmost oeeurrence is in tile Ul'ea betwccn thc uppel' eOUl'ses
or the rivel's Fynsclvand Sjæl1andsclv. In Lhe western pal't il. ovcl'!.ies
the SaJix Dall\'1cmhcr and in the I'CSt or lhc area tile Sjællandselv Membel'.
In the soulhernmost parts il. is ovel'lain wiLh angular unconfol'mity by
the Lower Cl'etaccous Hesleeh' FormuLion (plate 10),

Geologieal age

Up per Kimmeridgian (Middlc Volgian)-Upper Volgian.

Hesteelv Formation
new fOl'malion

Eal'!iel' invcstigations

ALD1NGf:n (1935) deseribed sediments or Lower Cretaceous age in
southern Jamoson Land. 1-10 coUected a rich fauna wbich was described
by SPATIl (1947). FlII'thermore, in the Ul'ea around the t'iver Haukelv
ALDINGEn found a succcssion of massive and cl'oss·bcdded sandstone
which he took to be t.he top mcmber of Lhe Lower Cretaceolls sediments;
but in faet these sandstones are the top beds or tile undel'lying Upper
Jut'assic Raukelv Formation (bed E), The Lowcr Cl'etaceous Hestceh'
Formation is deposited in a smal! synclinal trough, and hence its top
sandstone comes to lie dil'ectly with angular unconfol'mity on bed E of
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t.he Raukelv Format.ion at. the margins af the trough. A deLailed deserip­
Lian of t.he formation and ils boundary relat.ions is given by Sunl.YK
(in press).

Name

From t.lle river Hest.eelv, souLhern Jameson Land.

Type sCCLion

Bet.wecn the rivers ~Iu!llingeelv and HesLeelv (flg. 36 a).

Thickness

10-120 m.

Lithology

The sediment.s of t.he Hesteelv FOI'maLian 1111 a smalJ synclinal
Lrough fOI'med in the older rocks in sout.hernmost Jarneson Land (plate
9, fig. 1). The axis of the syneline dips genLly towards the 500th. The
central parts af the depression are fiJJed wiLh black shalcs which paas
UPWRI'ds into silLy and sandy micaccolls, somewhat irl'egular shalcs. Tho
shaly sequence is LCl'minated by a sandy shell conglomerate which in
tlle marginal parts of the Lrough lies dirccUy on Lhc sediments of Uw
Jurassic Raukelv FOI'malion. In Lhe centl'aJ parts Lhe shell conglomerate
is ovel'lain by a thjn sequence of shale which again is Lopped by coane
sandstones.

Boundaries

The lower boundal'Y is easily recognised in tlle cenLral PQl'ts of the
synclinal tfough at Lhe point at which Liw coarse sandstones of Lhe
Haukelv Formation afe ovedain wiLh sharp contact. by black Ol' grey­
brown, shaly silLstones. Along the mUl'gins of Lhe Ll'ough the top sand­
stones of the formation rest directly on the sandstones of the Haukelv
Formation. The Lwo sandsLones al'e impossible Lo distinguish litholog­
icalJy so here Liw boundary can only be located by tracing Lhe individua!
heds towards Lhe central pal'h of the ll'ough. At a few localities (e.g.
Lha type locality) in the souLhern parL of Lha area, lhe formation over­
lies the Hareelv Formation, but here also Lhe boundal'Y between tlle
sil tY shales of the I-lesteelv FOl'mation and tile hlack sbales with il'­
regular lenses of yellow sandstones characteristic of Lhe lIareelv Forma­
tion is easy to recognise. The upper houndary is unknown, as the Heste­
elv Formation comprises the youngest sediments found in Jameson
Land.

Distribution

Tlle fOl'mation is reslricted to a smaJl area in Lhe southCl'nmost
Jameson Land along the rivers Hesteelv and Muslingeelv (plate tO).
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Fig. 36 a. 8eclioD No. 17. lIesleeh' Fonnation. type seclion (see p.58 and fig. 2).
Legend as for Og. 6. Measured b)' F'S.

b. Seclion No, iB. Crinoid Bjerg Member and Muslinget'lv Member, t)'pe se::lion,
Muslingeelv (see p. 61 and flg. 2). Legend as for fig. 6. Measured by FS.

Geological age
The (ower, shaJy scqucnce conlains lhe nmmoniles HecJoroceras

kQchi SPATIl and Praelollia maYllci SPATH. In the shell conglomernte
N. kochi is wilh rare exceplioJls tha aoly ammonite Cound. In the highest.
s8nclstonc II. kQchi is found logclher with a few specirnens of Suriles
(plule 4, fig. 4). Tho whole fauna is tllus of Lower Cl'clnceous, Hyazanian
age (table 3). In an isolated occurrence on the summit of the tcctonically
dislurbed J. P. Kochs Fjeld a few am moni tes or prcsumed Vnlanginian
age have been round (plate 4, fig. 5), (see also SUlll.YK & BlnKHu~o,

1972, fig. ').

Subdivision

The formalion is divided inta Lwo members: a Jower Crinoid Bjerg
Member and an upper Muslingeelv Member.
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Table 3. Correlalion of Volgian-Ryazanian deposits in RIIssia and soulhem
Jameson Lamt

SA.CIlS, MESI'.ZIINIKOV & SIIUl-Gli'iA, 1968
B... sov ef al. Tilis paper

1970

kj North Ural I Basin of Bay of Anabar Soulhprn
Volga niver ,I amcson Land

c l'olyplychius er. Polyp/ychil!!S••c s/lIbendor{fi /IlQkschcllsis."c• NeolOlIiø.

"> klimovskiensis?
--

ToUia poyeri Bojarkia
mesa::hnikowi

Suriles alT.

e Surilts analoglis Suri/es ullalogus poreckotwiis
• lIeclOfQCer08 kochi'a Suri/es
•" spasskc/lsis• lIecloroceras kochi
~

o: HCCloroceras kochi Ileeloraeeros kochi
lIectoroceras koch;
Prot/oUia maynci

? Riasoflitcs Chelaires
'JusallcnSIS sibiricus

AlT. ehe/ailcs
Chew.ites de/ae ehe/ae

? Craspediu:s
flodiger Craspcdiles Subcfaspedilcs

faymyrensis cf. plieomplll.llllS

c Craspediles Craspediles
• suhdifus subdilus." Craspediles
Q okensis> Kachpuriles K achpurites

{ulgens (ulgens

LOllgeiles(?)
vogulieus Epil'irgaliles l::pivirgaliles Laugeiles
Laugeiles nikifini I'ariabilis I'QgllliclIs
groenlondieu$
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Crinoid BjerC Member
new member

61

FI'om Liw mountain CI'inoid Bjc,'g situated immedialely \Vest af
Muslingeelv (fig. 2), southel'O Jameson Land.

Type secLion

NOI't,h-casLcl'll slope af Crinoid BjOl'g (fig. 36 h).

Thickness

0-85 m.

Lithology

In Liw souLhCl'O purt af the synclinal LI'ough (plate 9, fig. 1; plato
10; plate 11) Lhe membel' is developed as uniform black shales. Upwards
and towal'ds Lhc margins the shales become more sandy and are eha.'ac­
lel'istically dcveloped as light bl'ownish, il'I'Cgulul' silLy und fine sandy
shales. Tilo IOwCI' haU af tile membel' weaLhers to a gl'eyisb COIOUI"
whereas tlle UppCl' half weat.hcl's lighL yellow-brown. Thio yellow luyers
af loose sunds Lone OCCUt'. The shales ul'e vCI'y micuceous und ort.en con­
tain IlUmel'OUS small pieces of I'eworked dark gl'ey shale. They weather
ouL inLo huge elJipsoidal concretionary bodies and contain light brown
calcureous conCl'elions sometimes with bal'yLcs-filled C1'acks. The bedding
planes al'e often covel'ed wiLli fincly comminuted plant dehris. Lal'ge
pieces of wood are common in many hOl'izolls. They a1'C occnsionally
bored by bivalves. The shales are oflen inLensely biolurbated and
well-defined truce fossils al'e found at many leveIs. Upwal'ds Lhe shales
grade inLo grey-hl'own, fine-gt'ained sandstones wilh pat'ling-Iineat.ion Ol'
linguoid ripples.

Boundal,ies

The !oWe]' boundUl'y is ident.ical wilh lhe lower boundul'y of t.ile
fOl'malion exeept at the mal'gins where the member wedges out. The
upper boundary is put between the silty shales and the ovedying often
very fossilirCl'ous sandstones or the i\1uslingeelv l\1embel'.

Distribution

The member is found in t.he majol' purt of the distl'ibuLional area
of the formation, but has wedged out at the northel'll and easternmosl"
localities.

Geologieal age

Hyazallian (see p. 59),
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Vig. 37. Detail of Muslingeclv Mcmber, Hesleclv Formalion, lype seetion sce ngo 21,.
The rock consists or large bivalves, ammonilcs and olller fossils in a sllndstone

matrix. Natural size.

Muslin~eelv Member

new membel'

the river MuslingeeJv, southern Jameson Land.

Type secLion

Nort.h-eastern slope ar the mountain Crinoid Bjerg situaled im·
mediately \Vest ar Muslingeclv (fig. 36 h).

Thickness

10-35 m.

Li Lhology

The member commences with a very chal'acterislic, sandy shell
conglomcl'ale (fig. 37), which can be Lraccd as a marker hOl'izan in Lhe
centl'al pal't af Lhe aren. The matrix bctween Lhe sllclJs is a hard, grey
sandst.one Ol' gravelstone often cont.aining large.' quarLz peb bles. Tile
fossil assemblage is dominated by large, thick-shelled bival ves with
8ubol'dinate ammonites a.lld bclcmnites. The bival ves are in most cases
found with the shcJl prcscl'vcd. At some localities they are completely
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randomly orientated. At other localities (e. g. the type locality of the
formation) the sheIIs are mainly orientated parallel with the layering.
Upwards the number of fossils decreases but this is to some extent
merelyamatter of preservation, for a clear transition can be seen from
a fauna with sheIIs preserved, through layers with fossils preserved as
casts, to layers where the fossils are only recognizable as thin curved,
white lines. The shell conglomerate is followed by massive or cross­
bedded light sandstones and in the central part of the area by a thin
sequence of brownish micaceous shale of the same type as the shales
characteristic of the Crinoid Bjerg Member. These shales are overlain
by massive or large-scale, cross-bedded sandstones with vertical bur­
rows. The surfaces of the sets are erosional, penetrated by burrows,
corroded and covered by a thin ferruginous crust. Perfectly spherical
concretions varying in size from a few millimetres to 0.5 m are very
common at many horizons.

Boundaries

The lower boundary is put where the silty shales of the Crinoid
Bjerg Member are overlain by massive or cross-bedded, light sandstones.
At the margins the member overlies the sandstones of the Raukelv
Formation directly and here the boundary can only be placed by folIowing
the individual sandstone beds towards the central parts of the trough.
As the member comprises the youngest rocks in Jameson Land, the
upper boundary is unknown.

Distribution

Identical to the distribution of the formation.

Geological age

Ryazanian (see p. 59).



DESCRIPTION OF FACIES

Black shales
Description

The facies covers non-argillaceous, non-calcareous shales with a
grain size in the fine silt fraction. The shales have characteristically a
very large content of mica fiakes, and many bedding planes are covered
with plant debris. Calcareous and sideritic concretions commonly occur.
Glauconite is common in certain beds. Phosphoritic nodules occur at
some horizons. Ripples, cross-Iamination and parting-lineation are all
absent and trace fossils are rare. Fossils are normally restricted to in­
dividual concretionary horizons. Ammonites dominate and are followed
less commonly by bivalves (oysters, Buchia) and belemnites. The facies
is characteristic of parts or all of the following units: Kap Stewart Forma­
tion, Sortehat Member, Fossilbjerget Member, Olympen Formation,
Hareelv Formation, Salix Dal Member and Crinoid Bjerg Member.

Interpretation

Absence of currellt-produced features suggests that the sediments
were deposited from suspension in water. Deposition in marine environ­
ment is indicated by occasionally abundant marine fossils. The bottom
may have been somewhat oxygen-deficient as the normal benthonic
fauna appears to be generally absent.

Irregular shaly siltstones and silty sandstones

Description

The facies covers the range of grain sizes from medium siltstone to
fine sandstone. The sediments have a large content of mica. Bedding is
irregular owing to bioturbation, diagenesis and on occasion, current ac­
tivity. Trace fossils are very abundant in a number of different associa­
tions. Calcareous and sideritic concretions are sometimes common.
Glauconite is a characteristic constituent in some horizons. Fossils are
normally abundant, sometimes occurring in large quantities. Ammonites
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dominate and are followed by bivalves, belemnites and gastropods. The
facies is characteristic of parts or all of the folIowing units: Sortehat
Member, Fossilbjerget Member, Crinoid Bjerg Member.

Interpretation

Absence of current-produced features suggests that the sediment
was deposited from suspension. The abundance of the benthonic fauna
shows that the bottom was well oxygenated.

Ripple-laminated sandstone
Description

Silty- to medium-grained sandstone. There is sometimes an alterna­
tion between fine to medium sandstone and medium to coarse siltstone.
The content of mica is rather large. The sedimentary structures comprise
the wavy and lenticular bedding types (REINECK & WUNDERLICH, 1968;
SELLWOOD, 1972, figs 8-9). RippIes are normally asymmetrical and may
be reduced to isolated crests (figs 9, 10). Burrows are very common in
several associations. Body fossils are rare. The facies is characteristic of
the Gule Horn Member.

Interpretation

Both the flaser structures and the sandy laminae with silty drapes
are probably related to intermittent current or wave activity and ir­
regularity in the supply of sediment. The situation resembles sedimenta­
tion on Recent tidal flats. A discussion of comparable facies-types is
given by COLLINSON (1969, p. 199-200).

Horizontally-bedded sandstone
Description

Covers a wide range of grain sizes from silty, fine sandstone to
coarse and often conglomeratic sandstones. The content of mica is
normally large. The grains are chiefly quartz, but in some cases a large
content of feldspar is found. Many horizons are rich in glauconite. The
beds are normally structureless, although thin-bedded, fine-grained
sandstones often show parting-lineation. The degree of sorting is very
variable. Pebbles show a preferred horizontal orientation in vertical
sections. Thickness of beds varies from a few centimetres to 30-40 cm.
Vertical and other burrows as well as other traces are common. Body
fossils are normally quite rare and comprise ammonites, belemnites,

193 5
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bivalves and crinoids. The facies is characteristic of parts or all of the
folIowing units: Kap Stewart Formation, Gule Horn Member, Ostreaelv
Member, Pelion Member, Olympen Formation, Raukelv Formation,
Muslingeelv Member.

Interpretation

The occurrences of body fossils and trace fossils suggest deposition
in a near-shore, marine environment. Only the arkoses of the Kap
Stewart Formation were probably deposited in a fluviatile regime. The
coarse layers presumably indicate strong traction currents.

Massive-bedded sandstone
Description

Variable grain size. Some beds are very well sorted whereas others
are extremely coarse and pebbly. The grains are almost entirely quartz
with occasionally larger quantities of mica. Glauconite is often present.
The beds vary from 1 m to more than 30 m in thickness (figs 25,27)
and ean often be followed over considerable distances (plate 8, fig. 2).
The top surfaces of the massive beds are often erosive, impregnated with
a ferruginous crust and penetrated by vertical burrows (fig. 22). Fossils
are normally rare but at some horizons they may occur in large quanti­
ties. Ammonites dominate and are followed by bivalves and crinoids.
The facies is characteristic of parts of the folIowing units: Ostreaelv
Member, Pelion Member, Olympen Formation, Hareelv Formation,
Raukelv Formation, Muslingeelv Member.

Interpretation

The occurrence of body fossils and trace fossils shows that the deposi­
tional environment was marine. The very large grain size of some beds
suggests deposition by powerful currents near a coast, but a more pre­
cise interpretation is not possible.

Medium-scale cross-bedded sandstone
Description

The grain size ranges from fine to extremely coarse pebbly sand­
stone, but the most common is rather well-sorted, medium-grained sand­
stone. The sandstones are normally composed of quartz but in the Kap
Stewart Formation they are arkosic. Glauconite is common and the mica
content is normally rather high. The sandstone is cross-bedded in sets
from a few centimetres to several metres thick. The sets are tabular or
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trough-shaped and may form cosets up to 50 m~ in thickness. Foresets
may be tangential, angular or asymptotical (figs 7, 11). Body fossils are
very rare and almost restricted to ammonites whereas vertical burrows
locally occur in abundance. The facies is characteristic of parts of the
folIowing units: Kap Stewart Formation, Neill Klinter Formation,
Pelion Member, Fossilbjerget Member, Olympen Formation, Raukelv
Formation, Muslingeelv Member.

Interpretation

The trace fossil assemblages and the rare ammonites indicate a
marine depositional environment. The arkoses of the Kap Stewart
Formation were presumably deposited in a fluviatile regime. The tabular
sets and the trough sets are interpreted as the products of migration
of straight-crested or linguoid bed forms. Local scouring appears to
have been of minor importance as indicated by the lateral consistency
af most sets.

Large-scale cross-bedded sandstone
Description

The grain size af this facies covers the range from medium to aften
extremely coarse, pebbly sandstone. The sandstone consists of quartz
with a content of glauconite and mica. It is bedded in tabular or large­
scale trough sets between 3 and 20 m thick (fig. 21). The lateral extent
of the sets is up to 7-8 km in the direction of the foreset dip and often
several kilometres perpendicular to this direction (fig. 35). The sets
normally occur isolated but may form cosets comprising up to 4 sets.
The foresets are planar, tangential or asymptotical (fig. 33}. Tangential
foresets with an upper horizontal erosion surface are the most common
type. Body fossils are very rare and restricted to ammonites and oysters,
whereas vertical burrows and other trace fossils are abundant. The
facies is characteristic of parts of the folIowing units: Pelion Member,
Olympen Formation, Sjællandselv Member, Fynselv Member and Mus­
lingeelv Member.

Interpretation

As mentioned by JERZYKIEWICZ (1967) the interpretation of large­
scale cross-bedding by direct analogy with modern sedimentation is not
yet possibie for lack of geological publications dealing with such struc­
tures from marine basins. COLLINSON (1968) explains similar large-scale
cross-bedding from the Upper Carboniferous of northern England as
due to the advance of cIassical Gilbert-type deltaic sedimentation units

5·
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into bodies of quiet water. The trace fossils and scarce ammonites and
oysters indicate a marine depositional environment.

Black shales with lenticular sand-bodies

This facies type is only found in the Hareelv Formation in which
it is characteristic. A description and interpretation is given on p. 45
(figs 27,30; plate 8, fig. 1).

Coals

These are only of minor importance and are restricted to the Kap
Stewart Formation. A description is given on p. 11.



DEPOSITIONAL ENVIRONMENT

We have attempted to give a general interpretation of the ehanging
depositional regimes throughout the Jurassie of Jameson Land and
Seoresby Land based on the spatial distribution of the different facies
types, on the profiles (plate 11), and on investigations and measurements
of heavy minerals (BROMLEY et al., 1970), eross-bedding, parting-linea­
tion, grain sizes and sand-shale ratios. The term basin is here understood
as an area of deposition where relatively uniform tectonie and deposi­
tional conditions prevailed for Iong periods of time. The exact geograph­
icaI positions of the borderlands and thus of the souree areas of the sed­
iments are rarely known, but the predominance of very eoarse sediments
and the large-seale sedimentary struetures indicate a position very near
to a eoast. Only on Milne Land ean direct evidence be seen of an Upper
Jurassie transgression; Middle Oxfordian eonglomeratie sandstones here
overlie the deeply weathered erystalline basement.

In Rhaetie time the red-bed faeies eharaeteristie of the Triassie
gave way to the light arkoses, shales and thin eoal seams of the Kap
Stewart Formation, marking a eonsiderable elimatie ehange from arid
to humid eonditions. Deposits from this period are found all over J ame­
son Land and Seoresby Land, but north of Antareties Havn (fig. 1)
they appear to be unknown. The subsidenee of the depositional basin
was greatest towards the north. The sediments were deposited mainly in
the non-marine parts of large deltas and rivers. In the ehannels light
arkoses show tabular and trough eross-bedding. In the quieter environ­
ment between the ehannels, silty shales and oeeasional eoal seams were
deposited. Both autoehthonous and alloehthonous eoals oeeur, judging
from the presenee of root beds under some seams.

The sediments beeome more fine-grained towards the north-west
and traee fossil assemblages and oeeasionaI fishes make their appear­
anee, suggesting braekish-marine interealations.

An important Liassie marine transgression submerged the whole
of the Jameson Land-Seoresby Land area but again no deposits of
that age have been found north of Antarcties Havn.

In the southern part of the area eoarse beaeh sands and gravels
with pavements of bivalves form the basal member of the Neill Klinter
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Formation. These layers were deposited in a high-energy environment.
They thin northwards and westwards and transport was ehiefly in a
northerly direction (eross-bedding). The overlying, more fine-grained
sediments of the Gule Horn Member were presumably deposited in a
shaIlow sea. The subsidenee of the basin was largest towards the north.
The deposition took plaee in a rather low- to medium-energy environ­
ment. Charaeteristie sedimentary struetures are parting-lineation, all
kinds of ripple-marks and eross-bedding. The sediments show great lateral
variation. Channelling, ehanges from thin beds with parting-lineation to
beds with linguoid ripple-marks, and antidune deposits may indicate
deposition in an intertidal environment. Rieh trace fossil assemblages
are found whereas body fossils are praetieaIly missing.

These stable conditions ehanged towards the end of the Lias. Uplift
in the source regions yielded large amounts of eoarse, clastic sediments
whieh were deposited under marine medium- and high-energy conditions.
The cross-bedded, light sandstones of the Ostreaelv Member eontain
rich marine faunas, notably oysters and charaeteristie trace fossil as­
semblages. The direction of transport seems to be from north to south
(cross-bedding) with a palaeoslope towards the south. Subsidence of
the basin was rather uniform throughout the area.

While strong subsidence of the basin prevailed south of Kong
Oscars Fjord during Rhaetieand Liassie time, deposits of this age
appear to be lacking north af the fjord (DONOVAN, 1957). On the other
hand Middle J urassic deposits are developed very similarly both north
and south of the fjord. This may suggest tectonie disturbanee of the
Kong Oscars Fjord region in early J urassic time.

After a break in the sequence the sediments of the Neill Klinter
Formation are foIlowed by grey and blaek, silty shales of presumably
Middle J urassie age (Sortehat Member). The souree areas were stable
and the subsidence was uniform throughout the basin. The sea covered
the whole of Jameson Land-Scoresby Land and northwards at least as
far as Traill ø. The shales were deposited under marine low-energy
conditions and eontain seattered oysters and belemnites and rich trace
fossil assemblages. Directional structures are totally missing.

This period of stable conditions was again changed by strong uplift
of the source areas especiaIly towards the north. The uplift was probably
foIlowed by faulting activity. The sea now eovered a far larger area than
before as deposits from this period are found on the whole east eoast of
East Greenland from J ameson Land to Store Koldewey (76-77°) exeept
for the Hold with Hope area (73 1/ 2°), where the deposits are missing
either due to non-deposition or to pre-Aptian erosion (DONOVAN, 1957).
The subsidence of the basin was eonsiderably greater towards the north.
Thus, the Pelion Member sediments increase in thickness from only 10 m



v Jurassic-Lower Cretaceous sediments and stratigraphy 71

at the southern point of J ameson Land to about 900 m on Traill ø
(721/ 2o N), although this increase is accounted for to a large degree by an
upward diachronous transgression of facies. The grain size increases
markedly from south to north, but the dominant sediments are well­
sorted, medium sands to graveIs.

The palaeoslope was consistently towards the south. Sedimentation
here occurred under shallow sublittoral marine conditions and the suc­
cession contains many breaks. Towards the north sedimentation is
characterized by the very large sediment supply from nearby source
areas. Sedimentation took place in a high-energy environment with a
cyclic alternation between coarser and finer horizons. Directions of trans­
port seem to have been lateral from north-east and north-west and
longitudinal in the central part of the basin (cross-bedding, heavy
minerals), where the succession is more complete than in the south. It
is perhaps worth stressing that the sedimentary history in this part of
the column coincides with those periods of marine "regression" in north­
west Europe which were reflected there in widespread deposits of deltaic
facies (the "Estuarine Series" of Britain), followed by a return to marine
conditions more or less in the Callovian.

The highest member of the Vardekløft Formation, the Fossilbjerget
Member, represents a return to quieter conditions. The boundary between
the sandy Pelion Member and the shaly Fossilbjerget Member is dia­
chronous and gradual, since the finer-grained sediments were deposited
towards the south and gradually encroached northwards with time,
interrupted by occasional larger supplies of coarser material.

In Oxfordian time Milne Land to the south-west was transgressed
by the sea for the first time, conglomerates and sandstones being de­
posited directly on the weathered crystalline basement (Charcot Bugt
Sandstone). In the central Jameson Land area the sandstones of the
Olympen Formation were transported mainly from north-east (sand­
shale ratio). In Upper Oxfordian time the Jurassie transgression reached
its maximum-known extent. Marine conditions extended from Milne
Land over J ameson Land to Store Koldewey with the exception of the
Hold with Hope area (see p. 70). The facies of the Hareelv Formation
is dominantly one of marine, black and grey shales with minor sand­
stones. The uplift of the souree areas was modest and the subsidence
of the basin relatively uniform although somewhat larger towards north­
east. The sedimentation of the Hareelv Formation of Upper Oxfordian­
Middle Kimmeridgian age is, however, characterized by direct evidence
of teetonie aetivity, whieh, towards the north, culminated in late J uras­
sie time with large-scale bloek-faulting and tilting (MAYNC, 1949).
Throughout the uniform, black, marine shales there oceur lenses or
ehannel-fills of yellow sandstones. These sands were initially deposited
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in near-shore areas. However, they appear to have been subsequently
mobilized, possibly by earthquakes, and to have slumped down-slope
into the basin where they eroded and filled deep ehannels in the shales.
The shoek effeet was followed by the intrusion of sandstone dykes and
sills in the surrounding shales.

By the expulsion of water the sand settled with the development
of fIame struetures along the sides of the sandstone lenses. Large, reg­
ularly shaped bodies of shale were ineorporated in the basal part of the
sandstones, indieating that the shale was aIready indurated and rigid
when the erosion took plaee.

Teetonie aetivity apparently inereased in KimmeridgianjVolgian
time. The uplift and faulting of the north-western borderland supplied
the enormous amounts of eoarse c1astie sands and gravels represented
by the Raukelv Formation (cross-bedding). Much of these sediments
was deposited as huge eross-bedded fans, presumably in the marine
part of a delta characterized by great differences in niveau and tor­
rential sediment supply.

The sea still covered large areas on the East Greenland coast at
this time but the sediments are everywhere of a very coarse nature.

In J arneson Land these unstable eonditions eulminated in a gentle
folding of southernmost J ameson Land into a shallow sync1ine. The
folding ean be dated to later than the Upper Volgian Subcraspedites
beds and before the Ryazanian Hectoroceras-Praetollia beds, eorrespond­
ing to a period with strong faulting aetivity in the north-western areas.
The break in sedimentation was very short and the sync1inal trough
was transgressed from the south in Ryazanian time. Deposition of the
Hesteelv Formation starts with a thin basal eonglomerate followed up­
wards by marine shales and sandstones. These sediments rest with tee­
tonic overstep on the folded J urassie roeks (plate 9, fig. 1). In many
respeets the sediments of the Lower Cretaeeous are reminiseent of
those of the Jurassie, but as they are separated by an angular un­
eonformity the Hesteelv Formation is not ineluded in the Jameson
Land Group.

In eonc1usion it ean be said that the J urassie sediments of the J ame­
son Land Group were deposited in a marine basin eovering still larger
parts of the East Greenland eoast. The souree areas were situated to­
wards the east and west. The eastern borderland, whieh produeed enor­
mous piedmont fans in Triassie time (PERCH-NIELSEN et al., 1972), re­
mained important during the Jurassie. However, towards the end of
the Jurassie, the western borderlands beeame more important as sup­
pliers of sediment as strong teetonie aetivity rejuvenated these areas.
For most of the time the palaeoslope was towards the south.
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The sediments alternate consistently between silty shales deposited
in a low-energy marine environment and sandstones, gravels and con­
glomerates deposited in a near-shore high-energy environment. The
basin is characterized by a considerable subsidence in the near-shore,
brackish? areas towards the north where the most continuous succes­
sion is found. Towards the south thin marine fossiliferous shales, with
many breaks, dominate the sequence. The basin is thus of the type
known as a "clastic wedge".
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Plate 1

Figs 1, 2. Decipia sp. nov. ? aff. decipiens (J. SOWERBY)

This microconch species appears to be the same as that found in the Upper
CalcareJus Grit of Yorkshire, England, from which a specimen was figured by
ARKELL, 1947, pI. 78, fig. 7. New Yorkshire material shows it to difJer consistently
from the true D. decipiens, a microconch of which was also illustrated by ARKELL,
1937, pI. F, figs 4 a, b. GGU No. 144129/1, 2, TB & JHC coll.1971, Hareelv Forma­
tion, Falsterselv, north bank, 15 km east inland from Scoresby Sund coast, 88 m
above sea level. AIso common on the south slope of Astartekløft, I-Iurry Jnlet, 639 m
above sea level (bed 26, JHC coll. 1958). Approximately P. cautisnigrae Zone, Upper
Oxfordian.

Fig. 3. Amoeboceras cf. marstonense SPATH Ol' sp. aff.

Upper Oxfordian. GGU No. 143021, FS coll. 1971, Hareelv Formation, Kate­
dralen, south bank of Ugleelv, 600 m above sea level.

Figs 4-8. Amoeboceras (Amoebites) cf. Ol' alT. rasenense SPATH

All these forms are well enough preserved to be more cIosely identifiable when
reliably dated reference collections have been worked out, either in Milne Land Ol'
in Europe. Figs 4, 5: examples of what seems to be a common and widespread species
from the Lower Kimmeridgian, possibly R. cymodoce Zone. GGU No. 144179/2, 1,
TB coll. 1971, I-Iareelv Formation, Jyllandselv, northern tributary, 18 km east in­
land from Scoresby Sund coast, 160 m above sea level. Figs 6, 7: probably slightly
younger, A. mutabilis Zone? GGU No. 138134/1, 2, FS coll.1970, Hareelv Formation,
Astartekløft, 680 m above sea level. Fig. 8: GGU No. 138136, FS col!. 1970, I-Iareelv
Formation, 500 m east of Ostreaelv, 551 m above sea level.

Fig. 9. Rasenia (Rasenia) cymodoce (D'ORBIGNY) (m)

Compares closely with similar specimens from Milne Land, Dorset (N. MORRIS
coll., Oxford) and the lectotype of D'ORBIGNY'S species (designated and refigured
by LEMOINE, 1904, pI. 55, figs T2, T2a, T2b) which is the nucIeus of a macroconch.
GGU No. 144132/1, TB & JHC coll. 1971, Hareelv Formation, stream sections,
51 /. km south-west of Falsterselv at the locality of figs 1, 2. Lower Kimmeridgian,
R. cymodoce Zone.
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PJale 2

Figs l <l, b. PIII'/OIl;/' (Crem/Q/lilcs) sp.
ean probably bc lll11tched wilh rnalcrial from Milne L,lIld '811:1les 0;' (:\I.II1"CI\H,

1935) al lhe lop of lIlc (:11H1conitic SCI'il's just 1)l'low lhc lIarl'l.fjcld Sandslont'.
(:r.l1 .\io. 11,{'156/1, TB foll, 1971, Salix I)lll Mcmbt'r, :\ucellael,·, wesl brink, 10 km
east inlllnd from &-ol'l'Sb.v Sund coast, 305 m above sea le,'el, PorUandian, I'. tl/bIW'
or G, gorei Zones of lh(' I~nglish suttession.

Vigs 2 a, b. l'al'iovII/ (1':/llpuJlu8,«rIl8) alT. ooslU/u :,r nu

CoII\I)ares cJOSf'I.\' wilh SrATII, 1936, pI. IO, lig. i: III IK, flg. 3; pi, :!6, rig. I"
froUI ~Iilnc Land; and I'. (E.) prtgorti ~I'\TH, 1936, pi 2:1. flg. 1, and I'. lE.) alT.
008'0/0. BeGIDI", 1926, III 693 from the basal I~orlland ~and of Do/"S{'I. GGL '\0.
It,H56:!, TB coll. 19i1, :-:alix Dal "Iember. same localil.v as fig. I. Posilion in )Iilne
Land: a few metres bfolow Ih(' P. (E.) p~lIdIlJKr'tI bed Oll aridg.. south of Kn-.bsedal
(.hl)l"CF;R, 1935). In England: :t.lassi\·c Bed, baslIl Porllandian, I', aJbolli ZOlle.
These fonIIs al"f' of the gn-.ala;l importance for Ihe correlalioll of the J;pper Jurassic
of GI't.'enland and Euroile.
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Plate 3

Fig. I. LuuKtlUII d. or aft. n~Kullt:ljll (I LO\ A 1St;:' , 191 il

The speci('S lI'ilS IHLblishl'\! in Ihe I{'xl of [1,OI,\,IS","S fllonograllh of 1917 (p.
G') wilh ool}' n minimal dcscriplion. It was Io be i1I11slralcd 011 pI. xxii "'!liCh, al­
though prinled, was never Ilublishcd (sec ILO\AISKI, 1921" p. 338). There WCI'" some
;!O s.vntypcs: Il leclolYlle was dt'Signaled and ngured b~' MIUIA1LO\, 1966, pI. 19,
ngo 2; 111.10, ng 2, 10,;('lher I\-ilh a fult dcscriplion. 'fhe Hussian malerial is soid Io
COIllC from Ihe 'ZOIlt' of l.Alu!t'lt, Kr9t"lu"ditUA', GGl' :\0.11,1,163, TB 0011. 19i1,
t-'~·llS<.'h' .\lem)K'r, ,\llct'lIael\'. easl bank. li km f'asl inland from Scon2'Sb.\' ~und

C<Jast. 2'.5111 abo\"{' sea le\'('1.

Fig. 2. Suherusprdl/tI d. pllrolllpha/us (J. :';O\lI!I\IIY)

GOU \'0.143113, l'S cotl 19i1, Fynseh' Member. 1.5 km wesl of Ihe wf'Slern
"ranch of F~'nst'h', :105 III abovf' sea 1('\'('1. LIlIler \·oll{ian.

Vigs 3, lo ••\fT. ('I/f'/(,;/tfl thelot SIlUI,til"A, 196:!

ComlJaTe wilh :SIlULGI", in ~ACllS, ('{L, 1968, pI. 13, ligs 3 a, b, Cj pI. 14, llg. 2;
I~I. 16. figs 2 a, b. GGU :\0.11,:11[;8/1,2, l'S coll. 19i1, F'ynsel\' ;'.I('mber, t'<tslcrll
bank of Ih(" wefilern branch of FYIlS<.'I\', 105 m abo\'e sea le\'el LIIper \'olgian or
Lower Byat,mian.
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Plate 4

Figs I, 1 ;', b. ffeCloro,·eru.1 ~'ocJlt' 81',,"TIl

GGl! No. 138186/2, I, l'S col1. 1970, Muslingccl\' Mcmbcr, castern bank or
"luslingeelv, 60 m ahove sea leve1. Two lopotypcs. HY8zanian.

Fig. a. !'raelolliu IIWYllci SI''''T11

GOU No. 13814'., FS eoll. 1970, Crinoid Bjerg Member, easlern l)[lnk of Mus­
lillgeelv, 68 Ul abo\'e sca level. In JamCSOIl Land !'raetolliu and lIeetorocerus are
found togclhcr in somc Illaces, and lllllsllhererore have o\'erlallping runges and vcry
sirnilar ng0i. H."azHniull.

Fig. 4. Suriles er. or' alT. PQreckoellsis 8A1.0\0\', 1951

COlllIHlr(l willi 8"'7.0~OV, 1951, 1).60, pI. I, flg. 1. OOV No. tr.3066, 1"8 col1.
1971, l1esleeh' For'malion, northel'lltnOsl eXI)OSIlI"1-', 1 km e[lst of Muslingeclv, 300 Ul

above sea le\"el. Hya7.anian.

l;ig.5. Cf. ')o!yplychile,; /IIokscllellsis (IJO\~O'H.O\~I(Y)

Cornp'Il'c lI'ith I)o ..ov"",,, 1953, pl.21, lib'S 3a, b, rr'om Tr'aili 0. GGU No.
1/.3050, l'S coll. 1971, 100 m wesl or the summi! or J. 1'. Kochs Fjeld, 875 m abovc
sea level. Valanginian?
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Plate 5

VCI'lical acr'ial photogl'aph of lhe UglccJv valle.\' (fig. I). l I~a]l Sl(l\\"url FormatIOn.
:! :\'cill I(linler I~ol'lnalion. 3 a Sortehat Membtl' of lIw V.u'dckJort Formation.
:) h Pelion ~lemh('r' and Fossilbjcrgcl Membcl' or the Vardcklofl Formation.
t, _ lJarccl\' FOI'nHllion, (PhOIO Hm! COllyrighl Gcodclic Instilutc, Copcnhagcn,
28'0 T, 07r" :\ugust 18th, 1969),
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J>late 6

Oblique acrial photograph or thc UgJccJv valle,}' (same as plate 5) taken towards
south-wesl. t - I(ap Stewarl Formation. 2 NciJl Klinter Formation. 3 _ Val'de­
klon Formation. t, ... I-Iareclv Formation. (PhOIO and copyright Geodetic Instilutc,
Copcnhagcn, 652 B-V, 11536, Augustlilh, (950).
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Plate 7

Obli{ltlC acrial pholog,':lph ot the arl'a sOllth ot Gule 1I0r'u (fig. 3). Tak.oll towul'ds
wesl. l I\ap Slewal"l Formation. 2 :-IeiII J\linlel' FonnaUon.:I VarcleldoH
For·malion. (Pholo anli cOPY1'ight Geodelic lnslilrrle, Copenhagen, 652 A-V, 12i98,
August lith, 1950).
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l'"ig. l. Ilal'i!elv I'"ormalion, norlh slope or Kaledralen (fig. 1). Massi\'e sandslone bodies in hlaek shale!!. A mo~ delailed deserilllion or lhe Jilholog)' is gi\'en on p. {,f,.

Fig. 2. Lo\\'er Ilurl or lIw Fynsel\' i\lember, Langclnndscl" (flg. 2). Nole lhe conlillllily ol lhe massive sandslone units. Each unit is apllrox. IO til thick.
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Fig. I. AeriaJ photograph of southernmost Jameson Land, lookillg sOlllh-easl. In lhe backgl'ound lo lhe right
the plateau basalts south of Scoresby Sund and to the len lhe cryslalline l'ocks or Liveq)ool Land. In the fOJ-e·
ground lhll angular unconformity belween the Lower Crelaceolls Ilesteelv F'o:'rnaUon and the JII1'assic Raukeh'
F'orrnation is dua ri}' secn, The white lines indicaIe llle boundaries betw{'(ln lIw individual mernbel'S, I: I-~ynseh'

Member; 2: Crinoid Bjerg Memberj 3: Muslingeelv .\Icmber. Nole llle overslep of lhe i\luslingeelv Membcr on
lho F'ynseh' Mernber centrally in lho flgure,

Fig. 2, Ilareelv Forrnation, Sandstone dyke and sill in hlack shde, Katedralen (flg. 1).
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Simplified geological map of lhe Jurassic-Lower Crelaceo\ls or Jameson Land and Scorcsby Land. mali
outcroJ>s or Precambrian and Lower Palaeo:r.oic sedimenls are included under lhe cr)'slalline rocks. See

SUlILn: ~. 8IRKELl"D (19i2) ror a more detailed map.
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Sections l1u'ough Jamcson Land and LivCI'pool Land. The positions of Lhe sections are shown jn fig. l. Legend as for plale IO.
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