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The Cretaceous and Tertiary sedimentary succession
around Kangerlussuaq in southern East Greenland is the
least known part of the Upper Palacozoic — Mesozoic rift
basins exposed onshore East Greenland. The sediments
were briefly described during initial mapping of the region
(Wager, 1934, 1947; Wager & Deer, 1939), and later by
Soper et al. (1976), Higgins & Soper (1981) and Nielsen
et al. (1981). Detailed sedimentological studies of a few
outcrops were carried out during the late 1980s (Hamberg,
1990; Ngrgaard-Pedersen, 1991, 1992), but until now there
have been no detailed sedimentological and stratigraphic
studies of the region due to logistical difficulties; most of
the outcrops are on isolated nunataks.

The main objects of the present study were (o supple-
ment the volcanic rifted margin investigations carried out
by the Danish Lithosphere Centre (DLC) and to provide
an insight into the basin development during Cretaceous
to earliest Tertiary rifting. The pre-drift position of the
Kangerlussuaq area close to present day petroleum explo-
ration areas makes the sedimentary evolution a potential
analogue model for the Cretaceous — earliest Tertiary sedi-
mentary basins in the North Atlantic region (Fig. 1). These
basins have acquired new interest as the focus of petroleum
exploration has changed from the shallow shelf areas to
deeper offshore areas like the Vgring, Mgre and Faeroe-
Shetland basins where thick successions of presumed
Cretaceous — Tertiary age are preserved (e.g. Hinz et al.,
1993; Mitchell et al., 1993).

The work during summer 1995 formed part of a major
field campaign in the Kangerlussuaq area under the aus-
pices of DLC (Fig. 2). The presence of two helicopters in
the area allowed visits to hitherto undescribed sections
and collection of data for sedimentological. stratigraphic
and sequence stratigraphic analysis of the entire region has
been achieved. The study forms part of a major research
project on petroleum systems in the sedimentary basins
of North and East Greenland supported by the Danish
Research Councils (see Stemmerik ef al., this report).

Sedimentary evolution

Cretaceous and Early Tertiary clastic sediments in the
Kangerlussuaq region overlie an irregular erosional sur-
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face of Precambrian crystalline basement that rises to-
wards the west and north. They crop out below a several
kilometre thick cover of Tertiary plateau basalts (Fig. 2),
and are locally disturbed by Tertiary intrusions and major
sill complexes. Most of the sediments were thus deposited
before the onset of volcanism marking the beginning of
sea-floor spreading in the Northern Atlantic close to the
Paleocene — Eocene boundary at chron 24R. The sedimen-
tary succession reaches c. 1 km in stratigraphic thickness
and belongs to three formations: the Upper Cretaceous
Sorgenfri Formation, the Upper Cretaceous — Paleocene
Ryberg Formation of the Kangerdlugssuaq Group and the
dominantly volcanic Paleocene — Eocene Vandfaldsdalen
Formation of the Blosseville Group (Fig. 3) (Soper et al.,
1976).

During the 1995 field season a more than 150 m thick
sandstone dominated succession of Early Cretaceous age
was recorded below the Sorgenfri Formation. This succes-
sion records a change from f[luvial and estuarine sand-
stones to deep marine shales probably related to the initial
basin formation in the Late Aptian. The sandy succession
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Fig. 1. Pre-drift palacogeography of the Northern Atlantic show-
ing the break-up during chron 24R near the Paleocene — Eocene
boundary. K: Kangerlussuag, F: Faeroe - Shetland Basin, M: Mgre
Basin, V: Vering Basin. Modified from Myhre et al. (1992).
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Fig. 2. Geological and location map of the Kangerlussuaq area showing the distribution of the pre-drift sediments. The positions of

the main measured sections are indicated.

passes upwards into marine shales and thin turbidites of
the Sorgenfri Formation.

The Upper Cretaceous Sorgenfri Formation was origi-
nally described from an isolated locality at Ryberg Fjord
where it forms a 20 m thick succession of fossiliferous,
grey laminated shale (Soper e al., 1976). Later field work,
however, has demonstrated a more extensive distribution
and the formation is now believed to form a several hundred
metres thick marine shale succession which is exposed at
several localities inland e.g. at Pyramiden. The formation

boundaries, however, remain ambiguous due to limited
outcrops.

The Upper Cretaceous — Paleocene Ryberg Formation
reaches ¢. 200 m in thickness and consists in the lower part
of grey laminated siltstones and black shales alternating
with thin turbidite beds of medium- to coarse-grained sand-
stones. A general coarsening-upward trend and increase in
sandstone/mudstone ratio is recorded in the upper part of
the measured sections, which show channelised sandstone
units 20-35 m thick and separated by heterolithic shales.
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Fig. 3. Composite vertical section through the sedimentary suc-
cession in the Kangerlussuaq region. The succession reflects an
initial mid-Cretaceous transgression and deepening followed by
an overall shallowing during the Late Cretaceous — Early Pal-
eocene. Late Paleocene uplift caused regional erosion and a
change from marine to continental deposition. The succession is
overlain by lava flows interbedded with volcanic sediments mark-
ing the onset of volcanism in the region.
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The sandstone units consist of amalgamated turbidite beds
showing sediment transport dircctions towards the south-
east and south. The presence of belemnites, marine bivalves
and dinoflagellate cysts in the fine-grained portions indi-
cates deposition in a marine basin and the succession is
interpreted as laid down in a submarine fan environment.
The uppermost tens of metres indicate a rapid shallowing-
upwards with hummocky cross-stratified sandstones inter-
bedded with marine shales of the lower shoreface.
Continental deposits abruptly overlie the marine sedi-
ments and the change in depositional environment seems to
mark an Upper Paleocene basin-wide uplift. The most
prominent of these deposits is a white, trough cross-bedded,
pebbly conglomerate bed, 820 m thick showing transport
directions towards the east and south-east (Figs 3, 4). The
pebbly sandstones are associated with black carbonaceous
shales overlying rooted horizons and are interpreted as
deposited in a braided river system. The erosional surface
is correlated between a number of different sections in the
Kangerlussuaq area. The clastic continental sediments are
overlain by a thick basalt succession, which towards the
east and north-east passes into subaqueously deposited,
tuffaceous sediments and hyaloclastites of the Vandfalds-
dalen Formation (Soper et al., 1976; Nielsen er al., 1981).
Along the north-eastern margin of the basin, the volcanic
part of the succession is represented by a continental suc-
cession of laminated carbonaceous mudstones that coarsen
upwards into channelised sandstones showing palaecocurrent
directions towards the west and north-west. These sedi-
ments have an upward increasing content of volcanic de-
rived material. Coal beds. of which some are autochthonous
with rootlets beneath, become abundant towards the top of
the section, indicating deposition in a coastal plain and delta
plain environment (Nergaard-Pedersen, 1991, 1992).

Basin evolution

Based on preliminary analyses of sedimentological and
stratigraphic data collected during the 1995 field season and
previous work in the region, the Cretaceous — Early Tertiary
evolution of the basin can be summarised as follows.

The sedimentary basin was formed during mid-Creta-
ceous extension. Basin margin uplift caused erosion of the
hinterland and sand dominated sediments were shed into
the basin and deposited in estuarine and shallow marine
environments. During the Late Aptian the basin was trans-
gressed. possibly in response to an overall rise in relative
sea-level. This relative rise in sea-level continued during
the Late Cretaceous and the basin developed into a rela-
tively deep marine basin dominated by suspension fall-out
and fine-grained sandy turbidites flowing from the north
and north-east. Towards the Paleocene sediment influx in-
creased dramatically and a unit of coarse-grained fluvial
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sediments prograded from the western and north-western

basin margin. These fluvial sediments are underlain by an
erosional unconformity which is recognised throughout the
region. The unconformity marks a change from a marine
to a dominantly continental basin, and probably reflects
regional uplift prior to and during initial volcanism in the
Late Paleocene.

The lower lava series and the volcanoclastic rocks ap-
pear to be confined to local sedimentary basins showing

Fig. 4. Fluvial pebbly sandstones
forming steep bluff. The coarse
grained sandstones were deposited
in a braided river system, which dur-
ing the Late Paleocene shed vast
amounts of clastic sediments into
the basinal areas south-east of the
Kangerlussuaq region. The sedi
ments are overlain by Paleocene hy-
aloclastites and columnar jointed
basalts. Person for scale.

strong thickness variations and diverging palacocurrents.
They consist of hyaloclastites. breccias, tuffs and tuffaceous
sandstones of subaqueous origin (Nielsen er al., 1981).
The volcanic activity continued into Eocene time. with the
extrusion of a several kilometres thick continental plateau
basalt succession over the entire region (see Brooks ef al.,
this report). The region was exposed to regional uplift and
erosion during the mid-Oligocene (Brooks & Nielsen.
1982).



Future studies

The 1995 field work will form the basis for detailed sedi-
mentological and sequence stratigraphic studies, which
have implications for interpretation of the development of
the East Greenland continental margin. The ongoing work is
coordinated with DLC studies in the Kangerlussuaq region
on basin evolution, tectonics and early rifting both onshore
and on the continental shelf offshore. Future work will be
concentrated on geochemistry, palynology and 3-dimen-
sional description of sandstone bodies in a Lower Creta-
ceous reservoir-analogue measured during the 1995 field
work. The section is superbly exposed and further studies
on geometry and sedimentary structures based on multi-
model stereographic profiles are planned.
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