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As a conscqucncc of rcncwed interest in petroleum
exploration in West Greenland (e.g. Pulvertaft, 1991:

Christiansen & Puh'ertafe 1992; Gil & Gas Journal,
1991; Chalmers & Pulvertaft. in prcss) the Geological
Survey of Greenland (GGU) has begun a new series of
petroleum geological invcstigations of the Upper Creta

ceolls - Lowcr Tcrtiary sedimcms cxposcd on Disko.
Nugssuoq ond $vartenhuk Halvø (69°_72°N) (Fig. I).

Thcse sedimellts includc Ihe only marine sedimt:nls uf
this age cxposcd in the entirc Labrador 5c<'l- Baffin Bay

region. and studies of lhesc are cssclltial for a dctailcd
interpretation of lhe offshore geolog)' (Chalmcrs, 1990.

1991; OttescIl. 1991a. b). Field work an the marine

succession hns bcen COllCcIltratcJ 011 three main tasks:

dctai1cd scJimclltological studies; sampling for paly

nologic<i1 and organit: gcochcmical studies; and rnapping

and stru(,;tural analysis. J n arder to gain a dcwilcd

knowlcdgc of both carly basin dcvclopment in Wcst
Greenland (lild the tllrec-dimensional architccture of

della~ and submarine fans. tlle petroleum gculogical

studies Brc being coordinaled with ongoing studies af

age·cquivalcnl nOIl-marine strata being carried out by
the Universily of Copenhagcll. (Ind with scvcral olhcr
extcrnally financeu projects.

Delailed sedimenlological sludies

Up unril the late 1960s slUdies an the marine. dcltaic
anu lacuslrinc sediments in the Creraccous-Tertiar)' ba

sin of \Vest Greenlancl were conccntratcd mainly 011

stratigraphy and palaeontology. In the carly IO mid

1970s invesligarions focllssing on petroleum and eoal
geolog)' were carrieu out. This work has been sum mar·

ised by Hcndcrson el af. (1976. 198\). More rcccntl)'_ in
1987. scdimentological studies were iniliaLed on lhe
non-mClrinc Atanc Formation Oll Disko and sOlllhcrn
Nugssuaq (c.g. Pederscn. I989a , b; PlIlvenaft & Chal

mcrs. 1990; Pedersen & Pu!vcrtafl. 1992).

Fig. I. Geologienl ~k('[(.:b lIIar showing main oulcropsofCrcta
ccou~ - Tcniary sediments in \vcs[ Greenland. I: Itivdle 2:
Ikorf:lt Fault ZOIlC. J: Atilla klla.

SedimenlOlogical ficldwork in the summer of 1991
W<.tS cOllccntrated on the fiuvio-deltaic Atane Formation

and the marine successions partly representcd by the

Agatdal and Kangilia Form<.uions.
Thc Atane Formation (Fig. 2) is interpreted as amid

IO lare Crcraceous delta cOlllplcx (Henderson el al.•
1976; Pulvertoft, 1979; Pedersen, 19890, b; Pedersen &
Midtgaard. 1990, Midlgoord, 1991; Olsen, 1991; Olsen

& Peclersen. 1991; Pedersen & Pulvertaft , 1992). On
castcrn Disko and sOlllh-ea~tern Nugssuaq tile Atane
Formaliol1 is prcdon1inant\y non-n1arine. chanlctcrised

56° w

I

I
-I----- -"":::=fi~~4_69° N

c=:J Cretaccous - Tertiary sediments

c=J Tertiary elltruSlves and inlrusives

[t~~iil Prccambrian basemenl

,/. >-- Fault



32

Fig. 2. Thick, coarscning up
wards delta front sanC!stoncs al

tCfllating with delta plain sand

stones and shalcs of the Atanc

Formation, SOlHh coast of Nflgs
suaq. Scction is approximately
250 m thick.

hy c1istributary channel sand anel delta plain shalc with

coal seams. Thc degree af marine influcnce increascs
towarcls the north and wes! where the Atane Fonnation
is characterised by thi(;ker deltn front successions show

ing biolurbJtion and evidence af marine rcworking.

Marine influenced parts of the delta complex are

exposcd on the north eoast af Disko and on southcrn

and central Nugssuaq. Studies a[ong the southern eoast
af Nligssuaq demonslrated a general incrcase af marine
inlluence towards the north-west. Howcvcr, the CX~

peetee! parallel trend along the north coast of Disko is

not evident. Conscquently. detailed inlcrpretations af

the paJaeogeography af the At,wc delt,] cannot b(.~

hased solcly on sedimentology but must await the re

sults of ongoing biostrmigraphical studies.
Marine Cretaceous-Tertiary successions from 300 to

more than 2500 m thick are exposed in central and

northcrn Nugssuaq (Agatdal and KangiJia Formations),
in tlle Jtivdle valley on western Nugssuaq, and on Svar

teohuk Halvø (Fig. l); they are probably stratigraphi

cally panly eqllivalent (Pulvertaft. 1987). The succes

sions were depositcd during a period charactcrisect by
rcpcated fault flctivity which produced an alternation of

shelf mudstones and syntectonic submarine fan setli

ments.

an central and northern Nl1gssuaq submarine fan
sediments consist uf extraformational cabbles and boul
der conglomeratcs lhat are associated with major Ull

conforrnities (Fig. 3). The oldest af these has becn

shawn by finds af ammonites to be Lute (latest?) Creta

ceOllS in age, and not Danian as previollsly supposcd.

Thc conglomerates probably mark main phases af tec

tonic c1evelopmcnt uf the basill. The fault aClivity

Fig. 3. Maastrichtian O) submarine fan cobhle <Ind bouldcr
cOllgJolllcratc from the north eoast of Nugssuuq. The eonl!lOJll

eratc sharply overiies blaek, marine shales and is relatcd pos

sibl)' to tectonic aetivity along the 'korfat Fallit Zone. Person
for seede.
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Dccp L3te Crctaccous ~ubmarinc channel infillcd by lurbiditic sandslones and mud:.lollcs. Thc channcl ellis YO lU down imo the
ddl<lic dcposits of the Atallc Formalion. Soulh conslof Nugssuaq at Atåta kua. Photu: T. C. R. Pulvcrtaf1.
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caused rapid erosion af the borderIanus and sedimenta
tion af conglomcratcs and sandslones took place in
Jeep submarine shelf channcls fringing the basin.

In the Jtivdle valley to the west sediments cansist ef
organic rich stope Illudstoncs alternating with caarsc to
very coarsc-graincd submarine fan sandstones (Fig. 4).
Tlle sandstones are arranged in 30-100 m thick mega
cycles, possibly corrcsponding to major phascs of fault
ing. Tectonic activity caused large-seale slumping on the
slope followed by sedimentation af submarine fan sedi
ments. Thc latter aecur in megacydes internatl)' com

posed ol' fining-upward eyeles a few metres thick cterns
itcd from high~density turbidily currents (Fig. 4). Thcse
turbiditcs were probably formeJ by trllllsformation of
slumps ur Jcbris flows. If simil;u sediments h(lve been
deposited offshore, lhey would (let as excellent source
and reservoir rocks given suitable conditiolls.

Palynological studies and organic geochemical
studies

Systematic palacontological investigations carricd out
in \Vest Grecnland in the period 1938 to 1968 have becn

summariscd by Henderson el al. (.1976). A major sam

pling programme for both palynological and organie
gcochcmical analysis \Vas undertakcn in llle L970s in
connection \\lith eoal and petroleum gcological studies
(Croxton. '1976; Hansen 1976; Schiener, 1976; Schiener

& Leythaeuser, 1978). Subscquent biostratigraphic and
geochemical studies were not fully puhlished, but a

diselIssion af divisions and correlations with reCOlllmen
dations for further studies was given by Pulvertaft
(I Y87)

The present palynological and organic geochemieal
sampling programme has coneentrated 00 the Upper
Cretaeeous - Lower Tertiary successions Oll the north

eoast af Disko and Oll Nugssuaq. On Svartenhuk Ha/"'ø
only preliminary spot sampling .has been carried oul.
More than 600 sampks have been collected in arder to
eV(l]uate the source rock potential, to eany out palyno~

faeies analysis and to estabUsh a palynomorph zonatioll
that links the tcrrestrial and Iittoral faeies in the south
easl with the deep water faeies lO the north-west.

Mapping and structural analysis

Fom topographic map sheets at seJle 1:25 000 wilh 25
m contour lines, covering fbe main outcrop areas of tlle

marine sediments 011 Nugssuaq. have been prepared by
GGU's phorogcological laboratory. Preliminary inter
pretations were follmved by dctailed m(lpping and strue
tural analysis in a l1umher of keyareas, in order to
ohtain a baekground for studies of the relationships

Fig. 4. Syntecconic, coarse-grained submarine fan sandstones
cxposed in the ltivdle valley. The sandstone interval is approxi
mate ly 40 11l thick.

bct\vcen tcctonic features and sediment(ltion. The maps

have Jlso been used to document the exaet loclltion af
measured seetions and samples, information thnt has
been inaclequate or even missing in many of the previ
OllS sllldies ol' the region.

S~climentary facies, and henee the distribution af po
tenlial source rocks and reservoir rocks, stem to have

been strongly intluellcecl by basemenl topography and
[cctonic movemellts. In order to interpret the faeies

distribution two feafures an (he lJorth coast uf Nugssuaq
\vere studieJ in particular: tlle Ikorfat Fallit Zone (Fig.
1) (lnd the palaeotopography af tlle hasemeot prior to
sedimentation.

Future wark

SedimenlOlogical work will be continued in the area
in 1992 and a detailed sampling programme for paly~

nological and organie gcochemical studies will be car~

ried Out in key areas selected after evaluation of ongo~
ing analytical '\-\fork. A shalJow corc LlriJling campaign is

planned for 1992 with the main targels being Crctace~

ous-Tertiary shales in cenlral Nugssuaq and Crelaceous
shales 011 the nertll coast of Nugssuaq and on Svarlcn~

huk HalvØ.
The r~sults af the sedirnentological, srratigraphic and



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