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Application of seismo-stratigraphic interpretation techniques
to offshore West Greenland

James A. ChaJmers

Fig. 1. Location of former concession 26 offshore West Green
land.

quished during 1978 without drilling. A seismic grid of
roughly 3 X 5 km exists over the former concession. The
data were acquired in 1975 and 1977 and are either 24
or 48-fold. None of the lines have been migrated. The

A pilot study is being conducted to determine if the
use of seismo-stratigraphic interpretation techniques
ean increase the understanding af the geology of off
shore West Greenland in order to reassess the prospec
tivity of the area.

During the period 1975 to 1979, a number of conces
sions offshore West Greenland were licensed to various
consortia of oil companies to search for petroleum.
Some 40 000 km of seismic data were acquired, all of
which is now released. Five wells were drilled, all of
them dry, and all concessions were relinquished by the
industry by 1979.

The regional geology of offshore West Greenland has
been summarised by Manderscheid (1980) and Hen
derson et al. (1981). They show the West Greenland
Basin to consist of fairly uniformly westward dipping
sediments bordered near the shelf break by a basement
ridge. These authors used what may be termed 'conven
tional' techniques of seismic interpretation. However,
since that time the techniques of seismo-stratigraphy
(Vail et al., 1977; Hubbard et al., 1985) have become
established. They are now being applied to study seis
mic data acquired during the mid-1970s.

Interpretation

Concession 26, held by a group operated by Amoco
Greenland, lies south-west of Færingehavn an GGU
1:100 000 base map 63 S 51 30 (fig. 1). It was relin-,
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Fig. 2. Depth converted interpretation of seismic line AGDF-05 showing Megasequences 1 to 4.

area is a self-contained study area covered by a grid of
fair quaIity seismic data and in which the most recent
sediments are thin (see later). This allows easier pene
tration ·of seismic waves to deeper leveIs, which can
perhaps be seen more clearly here than farther north.

Using the techniques described by Vail et al. (1977),
depositional sequence boundaries were identified and
traced round the grid. It was found that there existed
four megasequences in the sense defined by Hubbard et
al. (1985). These are shown in fig. 2 on a depth-con
verted interpretation of seismic line AGDF-05.

Megasequence 1 is a syn-rift sequence of unknown age.
It lies within a series of coalescing half-graben. Within it
a number of individual sequences can tentatively be
identified, though it is unlikely that the depositional
environment can be identified within these, due to the
comparatively poor quality of the seismic data. Reproc
essing of the seismic data could change this situation,
however.

Megasequence 2 is also a syn-rift sequence. It overlies
Megasequence 1, but the two rift phases have not been
bounded by the same faults, and extension has been in
different directions in places. This has resulted in space
problems which have been resolved by the formation of
thrust faults, as at shot point 1350 of fig. 2. Mega
sequence 2 is of uniform seismic character and seems to
consist of only one sequence.

Megasequence 3 is a post-rift sequence which seems to
correspond to the thermal phase (in the sense used by
McKenzie, 1978) of the rift containing Megasequence 2.
It containsfour sequences within which it is probably
possibie to identify the depositional environments.

5 Rapport nr. 140

Megasequence 4 is a second post-rift sequence which
overlies Megasequence 3 and truncates it with marked
unconformity to the north and west. It again contains
several individual sequences.

Ages of the sediments

There is no direct way to date these sequences at
present. It may be possibie to follow them northwards
into the wells that have been drilled there, but that will
require much more work than is at present underway.
However, it is tempting to speculate that Megasequence
4 lies above the unconformity of Oligoeene age which is
widely identified around the Atlantic (Vail et al., 1977).
If so, then Megasequences 3 and 4 could be the rift and
post-rift sequences associated with the Late Cretaceous
onset of sea-floor spreading in the Labrador Sea (Sri
vastava et al., 1981). This would mean that Megase
quence 1 is of unknown earlier age. ane can speculate
as to how old, but it seems thatno rocks of that mega
sequence have yet been sampled on the West Greenland
Continental Shelf.

An alternative interpretation of the unconformity se
quences could be that the unconformity between Mega
sequences 3 and 4 was produced by the change in tec
tonic regime at the start of sea-floor spreading in the
Norwegian Sea. This would make it early Eocene in age
(Talwani & Eldholm, 1977). If so, Megasequences 2 and
3 would still be associated with the onset of spreading in
the Labrador Sea, at anomaly 32 time (Srivastava et al.,
1981). This would make them Late Cretaceous to Palae
ocene in age. Yet again, however, this means that
Megasequence 1 is of unknown age and provenance.

Work is still continuing on mapping these sequences
and attempting -to identify the depositional environ
ments. A full report is planned for publication in 1988.
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rDetailed lnvestigation of the 'niobium-tantalum dIstribution within
the Motzfeldt Centre, South Greenland

Bjørn Thomassen, Tapani Thkiainen and Karsten Secher

Aone ,year programme for detailed investigation of
selected parts of the Nb-Ta-U-bearing pyrochlore min
eralisation,within the 'Motzfeldt Centre, South Green
land, was initiated in June 1987. The aimof the pro
gramme i~ to delineate areas with a potential for high
grade accumulation of Ta-enriched pyrochlore which is
important if international exploration and mining activ
itY is to be attracted. It is also important for, official
decisions in relation to any application for concession
ary activity. The programme 'is carried out as a joint
project between GGU and ,Nunaoil AJS under super
vision of GGU, and a major part of the funding is
granted by the Mineral Resources Administration for
Greenland.

Onthe basis of information obtained during survey
activity from 1980 to 1986 (Tukiainen, 1986), six miner
alised areas covering c. 1.5 kmz were selected for de
tailed investigation by gamma-spectrometry,and rock
sampling (fig. 1). Most of the areas are situated on very
steep slopes in alpine temiin with attitudes,up to 1900 m
a.s.l. Therefore, the gamma-spectrometric II)easure
ments were.madeby l1elicopter, and the sampling was
carried out by mountaineers.

•In total 20 people were engaged during the field sea
son fromthe end of June to the end of August (Thomas
sen & Tukiainen; 1987). The authors functioned as pro
ject geologist, ,c~nsultant and leader, respectively. The
GGl! station in Narsarsuaq was operated as thefield
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base by J. Lau. The helicopter service was by Greenlan
dair Charter AJS, the geophysical survey by Global
Earth Sciences Ltd. (England), and themountaineers.
were provided by Garaventa AG (Switzerland).

Geology and mineralistition

TheMotzfeldt Centre (1310 ± 10 Ma, Blaxland et a!.,
1978) is oneof the major central complexes in the
Gardar Province of alkaline igneous activity. The centre
belongs to the Igaliko nepheline syenite complex of
which a general account was given by Emeleus & Harry
(1970). FolIowing the discovery of radioactive mineral
isation in 1979 (Armour-Brown et al., 1980), the centre
has been the objective ofintensive research. The de
tailed geological and radiometric mapping of the Motz
feldt Ce,ntre was initiated in 1982 as a part of the 'Syd
uran project' (Armour-Brown et a!., 1983), and gradu
ally its potential for large-scale Nb-Ta mineralisation
was recognised (Thkiainen et al., 1984). The research
was continued during the project 'Pyrochlore in alkaline
intrusions of Greenland' which was partly funded by the
European Economic Communities (Bradshaw, 1985;
Tukiainen, 1986, in press) .

The Motzfeldt Centre covers an area of c. 300 km2• It
is made up of multiple intrusions of syenites emplaced
into the Proterozoic Julianehåb Granite and the over
Iying Gardar supracrustal rocks. The main igneous




