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Abstract

Dam, G. & Surlyk, F. 1997: Stratigraphy of the Neill Klinter Group; a Lower – lower 
Middle Jurassic tidal embayment succession, Jameson Land, East Greenland. 
Geology of Greenland Survey Bulletin 175, 80 pp.

The sediments of the Neill Klinter Group of Jameson Land, East Greenland were deposited in 
a wide, shallow, wave, storm and tidally-infl uenced marine embayment situated at the western 
margin of the Jurassic seaway between Greenland and Norway. The group is formally defi ned 
and a new lithostratigraphic scheme is erected on the basis of recent sedimentological, biostrati-
graphic and sequence stratigraphic studies. The Neill Klinter Formation is changed to group rank; 
the Rævekløft, Gule Horn and Ostreaelv Members are revised and raised in status to formations, 
and the Sortehat Formation is redefi ned and included in the group. The Gule Horn Formation 
is divided into two new members and the Ostreaelv Formation into seven new members. The 
Neill Klinter Group is up to 450 m thick.

Sandy and muddy material was transported into the embayment from source areas to the 
east, west and north. A number of sub-environments are represented in the succession, includ-
ing: restricted and bioturbated offshore, storm-dominated offshore transition zone, wave and 
storm-dominated shoreface, storm-dominated sandy shoal, subtidal sand sheet, ebb-tidal delta, 
tidal channel, wave and storm-dominated lagoon, and ephemeral stream delta. 

The Neill Klinter Group consists of seven sequences and is characterised by a near absence 
of parasequences, interpreted as refl ecting high infl ux rates of sand into the land-locked             
embayment. Continuous fi lling of accommodation space and erosion resulted in amalgamation 
of sedimentary packages, and poor development of facies cyclicity.
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Fig. 1. Map of the Jameson Land region showing outcrops of the Neill Klinter Group and location of measured sections described 
in this work. Simplifi ed after maps of the Geological Survey of Greenland. Modifi ed from Dam & Surlyk (1995).
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Lower Jurassic deposits in the Scoresby Sund region 
were discovered in 1822 by William Scoresby Jr. at  
Kap Stewart, the south-easternmost point of Jameson 
Land (Fig. 1). Since then the Lower Jurassic of Jameson 
Land, especially the exposures in the cliffs of Neill 
Klinter along the west coast of Hurry Inlet, has been 
the subject of several studies. The early exploration 
history was documented by Rosenkrantz (1934), Koch 
(1939) and Donovan (1957).

Den østgrønlandske Expedition led by V. Ryder in
1891–92 reinvestigated the classical locality of W. 

Scoresby Jr. at Kap Stewart and along the Neill Klinter 
(Fig. 1) and was the fi rst of a series of expeditions 
to    carry out research in this area. The rich Rhaetian 
–    Lower Jurassic fl oras of the Kap Stewart Forma-
tion (Hartz, 1896) were discovered during Ryder’s 
expedition. Marine faunas of the formation overlying 
the plant-bearing deposits were described and fi gured 
by Lundgren (1895), who dated them to the Callovian, 
although the material included an ammonite frag-
ment which was later determined as belonging to the 
Pliensbachian Jamesoni Zone.

A French expedition led by J. B. Charcot visited Scores-
by Sund in 1925, and collected fossils from the Lower 

Jurassic marine strata at Kap Stewart (Fig. 1). The results 

were summarised by Haug (1926) who recognised the 
Pliensbachian age of the fauna which had previously 
been assigned to the Callovian by Lundgren (1895). 
Haug (1926) listed 27 species, but the collection was 
not described or fi gured in any detail.

Systematic geological investigations in East Green-
land were initiated during the fi rst expedition of Lauge 
Koch in 1926–27. T. M. Harris described the Rhaetian 
– Lower Jurassic fl oras from the coastal sections of Hurry 
Inlet in a series of monographs (Harris, 1926, 1931a, b, 
1932a, b, 1935, 1937) and the Lower Jurassic deposits of 
Jameson Land were for the fi rst time studied in detail 
by A. Rosenkrantz who erected the Neills Cliff Formation 

(Rosenkrantz, 1929) and sampled in the south-eastern 
part of the basin. Extensive collections were made 
of the invertebrate faunas, numbering more than 140 
Pliensbachian species and 60 Toarcian species. The 
faunas were listed in subsequent stratigraphic publica-
tions together with a preliminary study of the geology 
of the Lower Jurassic in south-eastern Jameson Land 
and Liverpool Land (Rosenkrantz, 1929, 1934, 1942). 

Illustrations and descriptions of the crustaceans Glyphea 
rosenkrantzi Van Straelen and Glyphea sp., and the 
bivalve Velata hartzi Rosenkrantz were given by van 
Straelen (1929) and Rosenkrantz (1956). Doyle (1991) 
described Lower Jurassic belemnites from Jameson 
Land and Liverpool Land collected by Rosenkrantz, 
and discussed their stratigraphical and biogeographical 
signifi cance. The remaining part of the fauna has never 
been described or fi gured.

The next expedition, also planned and led by Lauge 
Koch, was the Danish Two-Year Expedition which 
started in 1936. During the expedition geological map-
ping and stratigraphical investigations were undertaken 
of the coastal area of East Greenland from Scoresby 
Sund, at latitude 70ºN, to Kuhn Ø at 75ºN. No special             
attention was paid to the Lower Jurassic succession   
during this expedition, but a brief account of the geo-
logy of Jameson Land was given by Stauber (1940). 

Following the expeditions of Lauge Koch no major 
attention was paid to the Lower Jurassic of Jameson 
Land until a 5-year mapping programme was initiated 
in 1968 by the Geological Survey of Greenland and 
the University of Copenhagen. Surlyk et al. (1973) est-
ablished a lithostratigraphic scheme for the uppermost 
Triassic – Lower Cretaceous succession of Jameson Land 
and Scoresby Land. It included the Lower Jurassic Neill 
Klinter Formation, which was divided into the Ræve-
kløft, Gule Horn and Ostreaelv Members. The Sortehat 
Member was included in the Middle Jurassic Vardekløft 
Formation. Upper Triassic – Jurassic trace fossils were 
described by Bromley & Asgaard (1972), and a palyno-
logical study of the Jurassic formations of Surlyk et al. 
(1973) in south-eastern Jameson Land was undertaken 
by Lund & Pedersen (1985).

The fi rst sedimentological study of the Neill Klinter  
Formation in south-eastern Jameson Land was presented 

by Sykes (1974) who recognised a series of stacked  
coarsening-upward units, 8–40 m thick, which he inter-
preted as regressive offshore-estuarine successions.                 
Sykes (1974) recognised shelf deposits which passed 
up-wards into cross-bedded sandstones representing 
fi elds of migrating dunes and mega-ripples which had 
accumulated in low-relief estuarine channel extensions 
and shoals. A WNW–ESE trending coastline was suggest-
ed, with strong bi-directional tidal currents operating 
normal to it. A brief lithological description of the Neill     

Previous investigations
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Klinter Formation of Surlyk et al. (1973) in the Kap Hope 

area on Liverpool Land was given by Birkenmajer (1976; 

Fig. 1).
The palaeogeographic setting of the Lower Jurassic 

Neill Klinter Formation and the Sortehat Member 
(sensu Surlyk et al., 1973) and their position within 
the sedimentary evolution of the Jameson Land Basin 
was described by Surlyk (1977a, 1990b) and Surlyk et 
al. (1981), and a low-resolution sequence stratigraphic 
interpretation was presented by Surlyk (1990a, 1991). 
The diverse trace fossil assemblages of the Neill Klinter 
Formation and their palaeoenvironmental signifi cance 
were described by Dam (1990a, b), and a detailed se-
quence stratigraphic interpretation of the Neill Klinter 
Formation and a correlation with the time-equivalent 
Lower Jurassic succession on the mid-Norwegian shelf 
was undertaken by Dam & Surlyk (1995). Dam & Surlyk         

(1995) also included a new preliminary lithostratigraphy 
for the Neill Klinter Formation. However, this litho-
stratigraphy did not respect all the recommendations 
from the North American Commission on Stratigraphic 

Nomenclature (1983) or the International Stratigraphic 
Guide (Salvador, 1994), and some revisions have been 
made in the present paper. A micropalaeontological 
study of the Neill Klinter Formation has recently been 
completed (Koppelhus & Dam, in press; Koppelhus 
& Hansen, in press), and the organic geochemistry of 
the Sortehat Formation has been studied by Krabbe 
et al. (1994).

Since the work of Sykes (1974) no detailed sedimen-
tological studies of the Neill Klinter Formation (sensu 
Surlyk et al., 1973) have been undertaken until the 
results of recent fi eld work presented in Dam (1991), 
Dam & Surlyk (1995) and in this study.

Geological setting

The Late Palaeozoic – Mesozoic Jameson Land Basin is 
located in the present-day land areas of Jameson Land 
and Scoresby Land, at the southern end of the East 
Greenland rift system (Figs 1, 2). This system is part of 
a larger rift complex located between Greenland and 
Norway before the opening of the North Atlantic Ocean 
(e.g. Ziegler, 1988; Fig. 2). The Jameson Land Basin is 
bounded to the east and west by major N–S trending 
faults, and to the north, by a number of reactivated 
Devonian NW–SE cross-faults (Surlyk, 1977a, 1978, 
1990; Dam et al., 1995). The southern boundary is 
unknown, but the basin probably extended south of 
Scoresby Sund (Fig. 1) where it is buried beneath Ter-
tiary plateau basalts. The basin was initiated in the 
Devonian by extensional collapse of the over-thick-    
ened crust of the Caledonian mountain belt. The Devo-
nian phase was probably associated with strike-slip or 

oblique-slip deformation resulting in the development 
of NW–SE trending transverse faults in the north-eastern 
part of the Jameson Land Basin (Fig. 1). This regime 
changed during Late Carboniferous – Early Permian 
times to a more orthogonal extensional stress fi eld, 
resulting in development of basin margin half grabens 
(Surlyk et al., 1984, 1986; Surlyk, 1990b; Larsen & 

Marcussen, 1992). The period of extensional tectonism   

was followed by Late Permian through Cretaceous sub-
sidence governed by cooling and thermal contraction, 
interrupted by episodes of rifting and faulting in the Tri-
assic, Middle Jurassic and Late Jurassic – Early Cretaceous 

(Surlyk, 1977a, b, 1990b; Clemmensen, 1980a; Surlyk et 
al., 1981, 1986; Larsen & Marcussen, 1992).

Triassic – early Middle Jurassic sedimentation in the 
Jameson Land Basin was infl uenced by tectonic subsid-
ence, climate, drainage pattern and eustatic sea-level 
changes. This time interval records a long term change 
from a warm arid to a more temperate humid climate. 
Early Triassic continental red beds with subordinate 
carbonates and evaporites, indicating an arid climate, 
were gradually succeeded during Middle to Late Triassic 
times by playa mudstones, lacustrine carbonates and 
fl ood plain mudstones and sandstones indicative of 
a more humid climate (Clemmensen 1978a, b, 1979, 
1980a, b; Bromley & Asgaard, 1979). By latest Triassic 
time the climate had become temperate and humid as 
indicated by the disappearance of red beds, evaporites 
and carbonates, and by a change to drab and dark 
coloured sediments and the incoming of rootlet hori-
zons, thin coal beds and perennial lacustrine deposits 
of the Kap Stewart Formation (Fig. 3; Dam, 1991; Dam 
& Surlyk, 1992, 1993; Surlyk et al., 1993). This long term 
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climatic change was probably caused by a gradual drift 
of the Triassic continent from a subtropical near-equa-
torial position in Middle Triassic times to a temperate 
position in Rhaetian – Early Jurassic times (Smith & 
Briden, 1977; Clemmensen, 1980a). This was accom-
panied by a long-term eustatic sea-level rise during 
the Early Jurassic and the Rhaetian – Sinemurian lacus-
trine complex turned into a shallow marine embay-
ment marking the fi rst fully marine inundation of the 
basin since the Late Permian – Early Triassic. The em-

bayment was restricted to the same depositional basin 
as the lacustrine complex.

The shallow marine, Lower – lower Middle Jurassic 
Neill Klinter Group occurs in Jameson Land and Scoresby 
Land, and a small fault-bounded outlier is exposed in 
southern Liverpool Land (Fig. 1). In exposures the group 
varies in thickness from 300 m along the eastern basin 

margin to c. 450 m in the central part of the basin. The 
group and most of its formations and members show 

an overall sheet geometry, although the thicknesses 

Fig. 2. Tectonic map of the North Atlantic region in Early Jurassic times showing reconstructed position of Greenland and Norway. 
The tone indicates position of major highs. From Dam & Surlyk (1995).
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are greatest in the basin centre and decrease towards 
the margins. The boundary between the Kap Stewart 

Group (Surlyk et al., in press) and Neill Klinter Group 
is developed as an erosional unconformity along the 
south-eastern basin margin, representing a major hia-
tus corresponding to the Sinemurian Stage (Fig. 3).The 
unconformity passes basinwards into a correlative 
conformity and the contact between the lacustrine mud-

stones of the Kap Stewart Group (Surlyk et al., in press) 
and the shallow marine sandstones of the Neill Klinter 
Group is gradational (Fig. 4; Dam, 1991; Dam & Surlyk 
1992, 1993). The Neill Klinter Group is overlain with 
a sharp contact by the Bajocian – Callovian Vardekløft 
Group (Fig. 3; Surlyk et al., 1973; Surlyk 1990a, b, 1991; 
Engkilde & Surlyk, in press).

The sediments of the Neill Klinter Group were 

Fig. 3. Stratigraphy and depositional environments of the Upper Triassic – lower Middle Jurassic succession of the Jameson Land 
Basin. Modifi ed from Dam & Surlyk (1995).
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→

deposited in a shallow marine embayment during a 
period of relative tectonic quiescence and the facies 
pattern was mainly controlled by relative sea-level 
fl uctuations, sediment infl ux and basinal currents, and 
differential subsidence along reactivated deep-seated 
Devonian faults. 

Sykes (1974) recognised that the Gule Horn Mem-
ber (Elis Bjerg Member in this paper) is made up of 
a series of stacked coarsening-upward successions, 
8–40 m thick, in the south-eastern part of the basin. 
He proposed a depositional model similar to the re-
cent Heligoland Bight of the southern North Sea and 
interpreted the coarsening-upward units as formed 
by progradation of estuaries across a shallow shelf. 

This simplifi ed interpretation is not supported by the 
present study. Estuarine deposition takes place during 
transgression, and the whole succession shows very 
large variations.

The Jurassic – lowermost Cretaceous succession of 
East Greenland was interpreted within a large-scale 
low-resolution sequence stratigraphic framework by 
Surlyk (1990a, 1991). The deposits of the Lower Jurassic 
Neill Klinter Formation were considered as part of a 
transgressive systems tract passing into a thin highstand 
systems tract. The boundary between the two systems 
tracts was located within the lower, more fi ne-grained 
part of the Sortehat Formation.

A high-resolution sequence stratigraphic study of 
the Neill Klinter Formation and sequence stratigraphic 
correlation with the equivalent formations on the 
mid-Norwegian shelf was presented by Dam & Surlyk 
(1995). The Pliensbachian – Toarcian succession in both 
regions consists of six correlative sequences.

Fig. 4. Sedimentological logs from the north-western (Ranun-
keldal) and northern (Rhætelv) parts of the basin showing the 
gradual transition from the fresh water lacustrine mudstones of 
the Kap Stewart Group to wave and storm-dominated upper 
shoreface (Facies association e) and subtidal sand sheet deposits 
(Facies association f) of the Elis Bjerg Member of the Gule Horn 
Formation. See Fig. 1 for locations and Plate 1 for legend.


