Sequence stratigraphic studies in the
Jameson Land basin, East Greenland

GGU

A three-year research programme in Jameson Land was
initiated in 1993 as part of ongoing studies of the post-
Caledonian sedimentary basins in East Greenland. The
project is supported by the Danish Ministry of Energy and
is carried out as a collaboration between the Geological
Survey of Greenland (GGU) and Geological Institute,
University of Copenhagen.

The purpose of the project is to examine the relation-
ships between fluctuations in relative sea-level and the
distribution of source- and reservoir rocks in the Upper
Permian and Jurassic sedimentary succession in Jameson

Land. The aim is to provide a lramework [or prediction of

the hydrocarbon potential offshore East Greenland,

The overall depositional and stratigraphic patterns ol

the Upper Permian and Jurassic successions in Jameson
Land are well known from numerous studies (see Surlyk,
1991: Surlyk er al., 1986: Stemmerik er al., 1993). During
recent years detailed sedimentological studies have been
carried out in the Lower Jurassic Kap Stewart and Neill
Klinter Formations. the Middle Jurassic Vardeklgft For-
mation and the Upper Jurassic Raukelv Formation (Dam,
1991; Dam & Surlyk, 1992, 1993, in press: Engkilde &
Surlyk, 1993; Surlyk & Noe-Nygaard, 1992; Surlyk er al.,
1993). The 1993 field work, carried out by three field
teams and one drilling team. continued these studies with

sedimentological and stratigraphical investigations of

selected units, which had been previously neglected or from
which the available field and analytical data were not
sullicient for the present study. In particular, the Jurassic
organic-rich shales of the Sortehat and Hareelv Formations,
the marine sandstones of the Upper Jurassic Raukelv For-
mation and the Upper Permian carbonate platform deposits
at Karstryggen (Fig. 1) were investigated in detail.

Jurassic sediments

The Lower Jurassic Sortehat Formation is probably the
least studicd of the Jurassic units in Jameson Land. It is a
shale dominated. brackish to marine deposited unit which
so far has only been indirectly dated; it overlies Toarcian
sandstones ol the Neill Klinter Formation and is overlain
by sandstones of the Vardekloft Formation with a Boreal
Bajocian launa, Sedimentological studies of the lormation
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were carried out at Olympen and Trefjord Bjerg in north-
eastern Jameson Land, at the type locality Sortehat and
along Neill Klinter in south-castern Jameson Land (Fig. 1).
The formation is separated from the underlying Neill
Klinter Formation by an erosional surface. In the northern
part of the area, the lower part of the formation is rather
sandy. The content of sand gradually decreases south-
wards and in the southern part of the region the erosional
surface is directly overlain by shales. The sedimentologi-
cal investigations were supplemented by a detuiled sam-
pling programme of the Lower Jurassic succession to
provide material for palynelogical investigations,
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Fig. 1. Map ol Jameson Land with main localities of fieldwork.
Numbers 33-43 indicate location of the 1993 shallow core drill
sites 30313343, The locality of the three older cores from Sjel-
Jandsely are indicated without numbers,
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Fig. 2. Upper Permian carbonates on Karstryggen where line-grained. marine carbonates onlap the topographic reliel of the under-
lving karstified surface. The shallow cores 303134-36 were drilled as a transect from the margin and out in the basin at this locality.

In the Upper Jurassic Hareelv Formation lield work fo-
cused on sedimentological investigations and sampling of
macrofossils and material for palynological and geochem-
ical analyses in the Sjrellandsely, Giseelv and Ugleelv arcas
(Fig. 1). Together with material from the shallow cores,
samples cover the entire stratigraphic interval encom-
passed by the Hareelv Formation for the first time.

A detailed sedimentological and sequence stratigraphic
study of the Fynsely Member (Raukelvy Formation) was
completed during the first half of the licld scason. This
member is characterised by a number of giant-scale cross-
bedded sandstone sheets which can be mapped out over an
area of 900 km®. The sand sheets were deposited as lateral-
ly extensive flat-topped, tidally influenced sand banks with
superimposed sandwave lields (Surlyk & Noe-Nygaard.
1992). Special emphasis was placed on tying all sections
together into a coherent stratigraphic system, and on the
description and sequence stratigraphic interpretation of
the key surfaces separating the individual sand bank units,

Drilling programme

The drilling programme was carried out with a helicopter-
portable unit operated with a wire-line system. The hole

diameter was 4.6 cm and the core diameter 3.0 cm.

A total of 1l holes (GGU 303133-43) were drilled to
depths between 57 m and 102 m (average 85 m) with a
cumulative length of 932 m (Table 1). The cores were de-
scribed at the drill site, small pieces of core [Tom organic-
rich intervals were canned for analysis of light hydrocarbons
and gamma ray logs were run (see Dalholf. in press). The
gamma ray logs appear to be particularly useful in the
Jurassic where variations in the sand content of the shales
are clearly reflected suggesting that the log-patlern can be
used for environmental interpretation. Condensed inter-
vals (maximum flooding surfaces) have not yet been clear-
ly 1dentilied in the Jurassic shales on the basis of gamma
ray logs.

The main aim of the drilling programme was Lo achieve
information from inaccessible or poorly exposed intervals
in the Upper Permian and Upper Jurassic successions. A
single core was drilled through the Lower Jurassic Sortehat
Formation to obtain fresh material for geochemical and
sedimentological studies.

The first part of the drilling programme included six
holes through the Upper Permian Wegener Halve and
Karstryggen Formations on Karstryggen. The cores torm
a transect from a shallow carbonate platform across the
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Fig. 3. Lower Jurassic Neill Klinter (light) and Sortehat (black) Formations at the locality Sortehat at Ugleely, east Jameson Land.
Shallow core 303143 was drilled here from the top of Sortehat down into the upper part of the Neill Klinter Formation.

Tahle 1. Shallow core drilling specifications for the
holes drilled in 1995

GGU Date Depth Locality Alt. Stratigraphy
no. m m

303133 8/7-10/7 95.09 Karstryggen 725 1. Permian
303134 12/7-13/7  95.09 Karstryggen 750 U. Permian
303135 16/7-17/7 5684 Karstryggen 735 U. Permian
303136 19/7-20/7 90.34 Karstryggen 620 U, Permian
303137 22/7-23/7  87.34 Karstryggen 900 U. Permian
303138 25/7 7218 Karstryggen 830 U. Permian
303139 29/7-04/8 101.09  Lollandselv 80 U. Jurassic
303140 6/8-07/8 8539 Lollandselv 140 U. Jurassic
303141 10/8-11/8 101.09  Falsterselv 84 U. Jurassic
303142 1448 7314 Jyllandselv 65 U, Jurassic
303143 16/8-17/8  74.27 Sortehat 274 L. Jurassic

platform margin and into the proximal parts of the Upper
Permian basin (Fig. 2) (see Surlyk er al.. 1986: Piasecki &
Stemmerik, [991; Stemmerik er af.. [990, [993). These
cores will form the basis for a detailed sequence stratigra-
phic study of the Upper Permian platform margin.

The second part of the drilling programme included

four holes in the Upper Jurassic Hareelv Formation in
western Jameson Land (Fig. 1). These cores show a transi-
tion from more proximal, sand-dominated to distal shale-
dominated parts ol the Late Jurassic basin. These cores,
together with three cores drilled in 1983 (GGU 303114-16)
at Sjeellandselv are assumed o form an almost complete
composite section through the Hareelv Formation. The
cores thus provide important additional material for bio-
stratigraphical, sedimentological and organic geochemi-
cul analyses of these organic-rich shales. The last part of
the drilling programme was a core through the lower part of
the Sortehat Formation and the top 20 m of the Neill Klinter
Formation (Fig. 3).

Future studies

Laboratory work will concentrate on palynostratigraph-
ical studies and geochemical analyses of shales. These re-
sults will be integrated with sedimentological data in
order to refine the sequence stratigraphic models for the
Upper Permian and Jurassic successions in the area, and
particularly to increase understanding of the stratigraphi-
cal and spatial distribution of potential source rocks and
reservolr rocks. Supplementary lield work in the Lower



Jurassic succession for one field-team is planned for the
1994 season.
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