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In 1986 the Geological Survey of Greenland (GGU)
initiated a major field and laboratory programme in the
onshore areas of North-East Greenland in order to eval-
uate the petroleum potential and provide basic pet-
roleum geological information for future exploration in
the region (Fig. 1).

The main petroleum geological interest in North-East
Greenland is focussed on the 5-6 km thick Carbonifer-
ous—Cretaceous succession (Fig. 2). These deposits
have previously only been superficially studied with the
exception of the Jurassic — Lower Cretaceous succession
(Surlyk, 1977, 1978).

GGU’s programme included detailed dating of the
Carboniferous and Cretaceous sediments, identification
and quantification of potential source rocks, mapping of
the regional maturity pattern, and sedimentological
studies of the Carboniferous and Permian sediments.
The main results, summarised below, are published in

Rapp. Gronlands geol. Unders. 152, 1316 (1991)
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land, 31 pp. + 27 appendices.
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Greenland (72°-75°N). Rapp. Grgnlands geol. Unders. 152
(this volume).

Stemmerik, L., Christiansen, F. G., Piasecki, S., Jordt, B.,
Marcussen, C. & Nghr-Hansen, H. in press: Depositional
history and petroleum geology of the Carboniferous to Cre-
taceous sediments in the northern part of East Greenland. In
Vorren, T. O. et al. (ed.) Arctic geology and petroleum
potential. Amsterdam: Elsevier for Norwegian Petroleum
Society.

T. C. R. P, Geological Survey of Greenland, Copenhagen.

Evaluation of the hydrocarbon potential
onshore North-East Greenland (72°-75°N)

Lars Stemmerik, Flemming G. Christiansen

and Stefan Piasecki

an overview paper by Stemmerik ez al. (in press) and in
a number of more detailed contributions (Christiansen
et al., 1990a, in press; Piasecki ef al., 1990; Piasecki &
Stemmerik, in press; Rasmussen et al., 1990; Stemmerik
et al., 1991a, b). Furthermore, a number of internal
reports dealing with these topics are available from
GGU (e.g. Christiansen, 1990; Christiansen & Bose-
rup, 1990; Christiansen et al., 1990b, c; Vigran, 1990a,
b).

Potential source rocks

Potential source rocks (i.e. rocks that could generate
hydrocarbons if suitably mature) occur at three strati-
graphic levels in the area investigated (Fig. 2). These
sediments are:

(1) Westphalian (Upper Carboniferous) lacustrine
shales;

© GGU, Copenhagen, 1991
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(2) Upper Permian marine shales;

(3) Kimmeridgian (Upper JTurassic) marine shales.

The main potential is in the Upper Permian shales
which are the most widespread and laterally the most
consistent of the three units. The Carboniferous and
Permian shales are oil-prone. while the Jurassic shales
in the onshore of North-East
Greenland but show a trend towards being oil-prone to
the south (Table 1; Christiansen ef af., in press: Slem-
merik er al., in press).

are  gas-prone arcas

Conceptual plays

Four conceptual play models have been considered in
the preliminary evaluation of the hydrocarbon potential
of the onshore areas:

(1) Upper Carboniferous play maodel with Upper Car-
bonilerous shales as source rock and Upper Carbonifer-
ous [luviatile sandstones as reservoirs.

(2) Upper Permian play model where Upper Permian
shales are source rocks and act as seal, and Upper
Permian carbonates form the reservoirs.

(3) Upper Permian — Middle Jurassic play model
where Upper Permian shales are source rocks, Middle
Jurassic shell sandstones form reservoirs and cither Up-
per Jurassic or Lower Cretaceous shales are seal.

(4) Upper Permian — Lower Cretaceous play model
where Upper Permian shales are source rocks, upper-
most Jurassic — lowermost Cretaceous synrift conglom-
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Table |. Characteristics of potential source rocks

Generative
Thickness Initial  Initial patential
(m) TOC  HI  (bbl % 107km’)
Upper Carbon.  min. 12 0 700 5.4
(max. 50) (39)
Upper Permian 15 4 350 35
Upper Jurassic — 200(7) 3 100 10(7)

erates and sandstones form reservoirs, and Lower Cre-
taccous shales act as seal.

The traps may be either structurally or stratigraphi-
cally controlled, or a combination of the two. Structural
traps arc the main targets in play models 1, 3 and 4
whereas both structural and stratigraphic traps may be
considered in play model 2. Structural analyses show
cxamples of closures at top-Jurassic level on eastern
Traill € and similar structures may be present elsewhere
in the arca and also at different stratigraphic levels
(Christiansen, 1990).

Regional maturity

The thermal maturity of surface samples of the orga-
nic-rich units has been studied using screening analyses
including pyrolvsis, vitrinite reflectance and Thermal
Alteration Index. combined with more detailed analy-
ses such as infrured spectroscopy, gas chromatography
and gas chromatography/mass spectrometry.

All organic-rich shales are thermally immature sensu
lato at the level of present day exposures, i.c. they have
never been buried deeply enough to pass effectively into
the oil-window. Where buried at adequate depths in the
subsurface, however, they are likely to have generated
significant amounts of hydrocarbons.

Anomalously high thermal maturities occur in the
vicinity of large. mid-Tertiary syenite-granite intrusives
and in areas with high concentrations of Tertiary dole-
rite dykes and sills. Tn these areas the shales are ther-
mally postmature or even in the metamorphic stage
(Stemmerik et al., in press).

Hydrocarbon potential

Without seismic and well data, the hydrocarbon po-
tential of the area can only be evaluated within the
frame of the four play models on the basis of the re-
gional maturity pattern and inferred depositional and
subsidence history.

Large areas can be rated as having insignificant hy-

AT

e PReRa

s

Carboniferous — Tertiary, fair exploration potential
Carboniferous — Tertiary, limited exploration potential
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Fig. 3. Map showing inferred exploration possibilitics in the
Carboniferous—Cretaccous basin with respeet to the proposed

play concepts.

drocarbon potential either because inferred source
rocks are immature at the surface or because of postma-
turity due to heating by Tertiary intrusives. About 6000
km® of a total arca of exposed Carboniferous—Cretace-
ous sediments of ¢ 40 000 km?* are believed to be of
further interest for hydrocarbon exploration (Fig. 3). In
these arcas, the organic-rich, Upper Palaeozoic shales
have been down-faulted and may have rcached the oil-
window during the Cretaceous when the shales were
buried to a depth of approximately 3.5-4.5 km.
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Since the Cretaceous the area has undergone epi-
sodes of Tertiary volcanism and subsequent uplift in the
order of ¢. 1 km. Both events may have degraded the
hydrocarbon potential considerably, and the most
promising prospects for future exploration are believed
to be those with thick seals or prospects where the
reservoir has been refilled by leaking and migration
from deeper accumulations.
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