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As a consequence of renewed interest in petroleum
exploration in West Greenland (e.g. Pulvertaft, 1991;
Christiansen & Pulvertaft, 1992; Oil & Gas Journal,
1991: Chalmers & Pulvertaft. in press) the Geological
Survey of Greenland (GGU) has begun a new series of
petroleum geological investigations of the Upper Creta-
ceous — Lower Tertiary sediments exposed on Diska,
Nigssuaq and Svartenhuk Halve (69°-72°N) (Fig. 1).
These sediments include the only marine sediments of
this age exposed in the entire Labrador Sea — Baffin Bay
region, and studies of these are essential for a detailed
interpretation of the offshore geology (Chalmers, 1990,
1991; Ottesen, 1991a, b). Field work on the marine
succession has been concentrated on three main tasks:
detailed sedimentological studies; sampling for paly-
nological and organic geochemical studies; and mapping
and structural analysis. In order to gain a detailed
knowledge of both early basin development in West
Greenland and the three-dimensional architecture of
deltas and submarine fans, the petroleum geological
studies are being coordinated with ongoing studies of
age-equivalent non-marine strata being carried out by
the University of Copenhagen. and with several other
externally financed projects.

Detailed sedimentological studies

Up until the late 1960s studies on the marine, deltaic
and lacustrine sediments in the Cretaceous—Tertiary ba-
sin of West Greenland were concentrated mainly on
stratigraphy and palacontology. In the early to mid
1970s investigations focussing on petroleum and coal
geology were carried out. This work has been summar-
ised by Henderson er al. (1976, 1981). More recently. in
1987, sedimentological studies were initiated on the
non-marine Atane Formation on Disko and southern
Nugssuaq (¢.g. Pedersen, 1989a, b: Pulvertaft & Chal-
mers, 1990; Pedersen & Pulvertaft, 1992).

Fig. 1. Geological sketch map showing main outcrops of Creta-
ceous — Tertiary sediments in West Greenland. 1: Itivdle 2:
Ikorfat Fault Zone, 3: Atata koa,

Rappr. Grontandy geol. Undery. 155, 31 35 (1992)

Sedimentological ficldwork in the summer of 1991
was concentrated on the fluvio-deltaic Atane Formation
and the marinc successions partly represented by the
Agatdal and Kangilia Formations.

The Atane Formation (Fig. 2) is interpreted as a mid
to late Cretaceous delta complex (Henderson et al.,
1976; Pulvertaft, 1979; Pedersen, 1989a. b; Pedersen &
Midtgaard, 1990; Midtgaard, 1991; Olsen, 1991; Olsen
& Pedersen, 1991; Pedersen & Pulvertaft, 1992). On
castern Disko and south-eustern Nugssuaq the Atane
Formation is predominantly non-marine, characterised
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by distributary channel sand and delta plain shale with
coal seams. The degree of marine influence increases
towards the north and west where the Atane Formation
is characterised by thicker delta front successions show-
ing bioturbation and evidence of marine reworking.

Marine influenced parts of the delta complex arc
exposed on the north coast of Disko and on southern
and central Nigssuaq. Studies along the southern coast
of Nigssuaq demonstrated a general increase of marine
influence towards the north-west. However, the ex-
pected parallel trend along the north coast of Disko is
not evident. Conscquently, detailed interpretations of
the palacogeography of the Atane delta cannot be
based solely on sedimentology but must await the re-
sults of ongoing biostratigraphical studies.

Marine Cretaceous—Tertiary successions from 300 to
more than 2500 m thick are exposed in central and
northern Nagssuaq (Agatdal and Kangilta Formations),
in the Itivdle valley on western Nigssuaqg, and on Svar-
tenhuk Halvg (Fig. 1), they are probably stratigraphi-
cally partly equivalent (Pulvertaft, 1987). The succes-
sions were deposited during a period characterised by
repeated fault activity which produced an alternation of
shelf mudstones and syntectonic submarine fan sedi-
ments.

On central and northern Nilgssuaq submarine fan
sediments consist of extralormational cobbles and boul-
der conglomerates that are associated with major un-
conformities (Fig. 3). The oldest of these has been
shown by finds of ammonites to be Late (latest?) Creta-
ceous in age, and not Danian as previously supposed.

Fig. 2. Thick, coarsening up-
wards delta front sandstones al-
ternating with delta plain sand-
stones and shales of the Atane
Formation, south coast of Nigs-
suag. Section is approximately
250 m thick.

The conglomerates probably mark main phases of tec-
tonic development of the basin. The fault activity

Fig. 3. Maastrichtian (7) submarine fan cobble and boulder
conglomerate from the north coast of Nigssuag. The conglom-
erate sharply overlies black, marine shales and is related pos-
sibly to tectonic activity along the Tkorfat Fault Zone. Person
for scale.
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Deep Late Cretaceous submarine channel infilled by turbiditic sandstones and mudstones. The channel cuts 90 m down into the
deltaic deposits of the Atane Formation. South coast of Nugssuaq at Atata kGa. Photo: T. C. R. Pulvertaft.
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caused rapid crosion of the borderlands and sedimenta-
tion of conglomerates and sandstones took place in
deep submarine shelf channels fringing the basin.

In the Itivdle valley to the west sediments consist of
organic rich slope mudstones alternating with coarse to
very coarse-grained submarine fan sandstones (Fig. 4).
The sandstones are arranged in 30-100 m thick mega-
cycles, possibly corresponding to major phases of fault-
ing. Tectonic activity caused large-scale slumping on the
slope followed by sedimentation of submarine [un sedi-
ments. The latter occur in megacycles internally com-
posed of fining-upward cycles a few metres thick depos-
ited from high-density turbidity currents (Fig. 4). These
turbidites were probably formed by transformation of
slumps or debris flows. If similar sediments have been
deposited offshore, they would act as excellent source
and reservoir rocks given suitable conditions.

Palynological studies and organic geochemical
studies

Systematic palacontological investigations carried out
in West Greenland in the period 1938 to 1968 have been
summarised by Henderson et al. (1976). A major sam-
pling programme for both palynological and organic
geochemical analysis was undertaken in the [970s in
connection with coal and petroleum geological studies
(Croxton, 1976; Hansen 1976; Schiener, 1976; Schiener
& Leythaeuser, 1978). Subsequent biostratigraphic and
geochemical studies were not fully published, but a
discussion of divisions and correlations with recommen-
dations for further studies was given by Pulvertaft
(1987).

The present palynological and organic geochemical
sampling programme has concentrated on the Upper
Cretaceous — Lower Tertiary successions on the north
coast of Disko and on Nigssuaq. On Svartenhuk Halvy
only preliminary spot sampling has been carried out.
More than 600 samples have been collected in order to
evaluate the source rock potential, to carry out palyno-
facies analysis and to establish a palynomorph zonation
that links the terrestrial and littoral facies in the south-
cast with the deep water facies to the north-west.

Mapping and structural analysis

Four topographic map sheets at scale 1:25 000 with 25
m contour lines, covering the main outcrop areas of the
marine sediments on Nugssiiaq, have been prepared by
GGU's photogeological laboratory. Preliminary inter-
pretations were followed by detailed mapping and struc-
tural analysis in a number of key areas, in order to
obtain a background for studies of the relationships

Fig. 4. Syntectonic, coarse-grained submarine fan sandstones
exposed in the Ttivdle valley. The sandstone interval is approxi-
mately 40 m thick.

between tectonic features and sedimentation. The maps
have also been used to document the exact location of
measured sections and samples, information that has
been inadequate or even missing in many of the previ-
ous studies of the region.

Sedimentary facies, and hence the distribution of po-
tential source rocks and reservoir rocks, scem to have
been strongly influenced by basement topography and
tectonic movements. In order to interpret the facies
distribution twa features on the north coast of Nigssuaq
were studied in particular: the Tkorfat Fault Zone (Fig.
1) and the palacotopography of the basement prior to
sedimentation.

Future work

Sedimentological work will be continued in the area
in 1992 and a detailed sampling programme for paly-
nalogical and organic geochemical studies will be car-
ried out in key areas selected after evaluation of ongo-
ing analytical work, A shallow core drilling campaign is
planned for 1992 with the main targets being Cretace-
ous—Tertiary shales in central Niigssuag and Cretaceous
shales on the north coast of Nigssuaq and on Svarten-
huk Halve.

The results of the sedimentological, stratigraphic and



geochemical studies are planned to be integrated within
a sequence stratigraphic framework aiming at predic-
tion of the regional distribution of potential reservoir
and source rocks.
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