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

Lars Stemmerik, Flemming G. Christiansen
and Stefan Piasecki

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. Grønlands geol. Unders. 152. 13-16 (1991)

an overview paper by Stemmerik et al. (in press) and in
a number of more detailed contributions (Christiansen
et al., 1990a, in press; Piasecki et 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. Capenhagen. 1991
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Four conccplual play models have been cOllsidcred in

the preliminary evailIalian af the hydrocarbon potential

ol' lhe onshore areas:

(I) Upper Corhrmi!erolls play model ~vjth Upper Car
bonifcrous siwles as source rock and Upper Carbonifer
OLIS l"illviatiic s<lndstones as reservoirs.

(2) Upper Fcrmiall play /Hodel whcre Uppcr Perm ian

shales are source rocks and aet as se,d, and Uppcr

Perm ian cClfbonatcs form lhc reservoirs.
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when: Uppn Pennian sh,lics are source rocks. Miclcllc
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(4) UpfJN PNf1Iian - Lower Cre/aceou5 p/a)' model

whcre Upper Pcnni,lll sh,dcs are source rocks, upper
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(2) Uppcr Permian marine shales;

(3) Kirnmcridgian (LJpper Jurassic) marine sll,lies.

The llwin potelltial is in the Upper IJcrrnian shales
\vhich are {he most widespread and laterally the lllosl

consistcnt of the three units. Tlle Carbonil"erous <lnd

Perm ian shales are oil-prone. while the JUf<lssic shales
are gas-prane in the onshore arcas of North-EaSl
GrccnJand bul show ,\ trend towards bcing oil-prnnc 10

the suuth (Tab1e l; Christiansen et 0/" in prcss: StCI1l
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OLIS sediments af c. 40000 km] Jfe believed to be ol"
I"urthcr inlerest for hydrocarbon exploration (Fig. 3). In
these areas. the organic-rich, Uppcr Palacozoic sl1ales

have been down-faulted and may havc rcacllcd the oil

wimJow during the Crctaecous whcll the shales were

buried to a depth of approxitll<llcly 3.5--4.5 km.

Fig. :l. Map sl10wing infcrred cxploriltion possibilitics in the
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play conccpts.

~ Carboniferous - Tertiary. fair exploration potential

~ Carboniferous - Tertiary, limited exploration potential

~ Carboniterous - Tertiary, no expio ration potential

~ Devonian

1'3,"-:1 Pre-Devonian

Generative
Initial potential

H I (bbl X lO~/klll~)

Thickness Initial
(m) TUe

Uppcr Carbon. Il)Ul. 12 6 700 84
(max. 50) (15)

UpJlcr Pennian IS 4 .150 3.5
Uppcr .IlJrassic 20])(") 3 IllO 10(')

Without seismic and well dat,L Ihe hydrocarbon po
tential af tlle area ean only be cvaluatcd within Ihe

frallle af the four play models an Ihe basis of the re

gional maturity pattern and inferred depositional and

subsidcncc history.
Large areas C(lll bc rated as having insignificant hy~

Thc thernlal maturity of surfcJce sarnples of the orga

nic-rich units has bCCJl studied using screening analyses

including pyrolysis. vitrinite reflcetanee and Thennal
Alteration Index. eombined wilh more delailed aml!y
ses such as infrared spet:!fOScopy, ga~ chromatography

and gas ehrornalOgraphy/mass spcctrolllctry.
All organic-rich shnles are thermally immature S('ll.W

/alO at the level of present day cxposures, i.c. they have
ncver heen buried dccpl)' enough to pass effeetivel)' into
tlle oil-window. \Vhere bl/riee! al adcqu<lte depths in the
subsurfacc, howcver, Ihe)' are likely to have gcner<ltcd

significant anlOunts of hydrocarbuns.

Anomalollsly high thermal maturities occur in the

vieinity of large, mid-Tertiary syenite~granite intrusives

and in areas with high concentrations of Tertiary dole

rite dykcs and sil Is. In these areas the shales are ther
mali)' postmaturc or even in llle metmnorphic stage

(StclllJTlerik el al.. in press).

erates and ~and~tone~ form reservoirs, and Lo\vcr Cre

laeeous shalcs act as sea!.

Thl' traps may hc cither Slfucturalty ar stratigraphi

eally controllcd. or a eornhination of tlle two. Struetural
traps are the rn,lin targcts in play models I. 3 and 4

whereas botl! stfuclural and stratigraphic traps may be

considcred in play model 2. Structural analyses show
exarnples of clnsures at top-Jurassic level an castern

Tnlill ø and similar strllctllres may be present elsewhere
in the area and also at different stratigraphic levcls
(Christiansen, 19(0).
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Since the Cretaceous the area has undergone epi
sodes of Tertiary vo1canism and subsequent uplift in the
order of c. 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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