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Sequence stratigraphy

The sequence stratigraphic interpretation of the Neill 
Klinter Group is based on the identifi cation and inter-
pretation of key surfaces, including unconformities, 
fl ooding and drowning surfaces, surfaces or levels 
rich in siderite clasts or conglomerates composed of 
extraformational pebbles, and surfaces across which 
there are major landward or seaward shifts in facies 
(Dam & Surlyk, 1995).

In this way seven regional unconformities, and six 
regional fl ooding or drowning surfaces are recognised 
(Fig. 46). Correct interpretation of systems tracts is dif-
fi cult due to the near absence of parasequences, and 
thus of parasequence sets showing well-defi ned stack-
ing patterns. As a tentative approach it is suggested that 
aggradational units topped by a sharp drowning surface, 

draped by a lag conglomerate formed by shoreface 

erosion, represent lowstand systems tracts, whereas 
aggradational to slightly retrogradational, strongly bio-
turbated units represent transgressive systems tracts. We 
assume that extensive fi ne-grained units, formed during 

periods
 
of regional starvation of coarse clastic material

 

in the basin, represent transgressive systems tracts.
The sequences and key surfaces are described be-

low in ascending stratigraphic order, and a tentative 
systems tract interpretation is presented. The sequences 
are referred to from below as SQ1, SQ2 etc., whereas 
sequence boundaries are abbreviated SB1, SB2 etc.

Sequence 1 (SQ1)

SQ1 consists of the lower part of the Lower Pliensbachi-
an Rævekløft Formation (Figs 3, 6, 7).

Transgressive systems tract. In the south-eastern part   
of the basin the Rævekløft Formation is separated from 
the underlying delta-plain deposits of the Rhaetian 
– Sinemurian Kap Stewart Group by a major basin-
margin unconformity that conceals a hiatus that in this 
area corresponds to all of the Sinemurian Stage (Harris, 
1935; Pedersen & Lund, 1980; Figs 5, 7). Basinwards 
it passes into a correlative conformity, and most or all 
of

 
the

 
Sinemurian

 
is

 
probably

 
represented in

 
the

 
basinal

 

areas and belongs
 
to the Kap Stewart Group, as indi-

cated by recent palynostratigraphic investigations (E. 
Koppelhus, unpublished manuscript, 1996). In these 

areas the boundary between the Kap Stewart and Neill 
Klinter Groups is marked by a change from lacustrine 
to shallow marine deposits. The change is indicated 
by the appearance of marine body, micro- and trace 
fossils, and by a sudden increase in the ratio of total 
sulphur to total organic carbon (Fig. 4; Surlyk et al., 
1973; Dam & Surlyk, 1993; Koppelhus & Dam, in press). 

The basin-margin unconformity is commonly overlain by 
a thin conglomerate of fragmented bivalve shells and 
extraformational clasts (Fig. 5). At Harris Fjeld the delta 
plain deposits of the Kap Stewart Group are strongly 
burrowed by Diplocraterion parallelum just below the 
unconformity. The trace fossil assemblage makes up 
an omission suite and suggests minimal scouring and 
reworking of the delta plain deposits of the Kap Stew-
art Group during the Early Pliensbachian transgression 
(Dam, 1990b). This suggests that the Sinemurian sedi-
ments must have been eroded prior to the transgression. 

The unconformity and its correlative conformity consti-
tutes the basal sequence boundary (SB1) of sequence 
1 of the Neill Klinter Group.

The lower cross-bedded sandstone bed of the Rævek-
løft Formation is up to 7.5 m thick and was deposited 
in the upper shoreface and foreshore by longshore 
currents (Fig. 7). It contains a rich invertebrate fauna 
of

 
European aspect composed of about 140 species of 

bivalves, gastropods, cephalopods and echinoderms.

Highstand systems tract. The transgressive systems tract is 
topped by a sharp, erosional drowning surface overlain 
by offshore transition mudstones in the south-eastern 
part of the basin at Tancrediakløft and Qupaulakajik (Fig. 
7). The surface is interpreted as a transgressive surface 
of erosion formed by marine shoreface erosion during 
transgression. In Tancrediakløft and Qupaulakajik the 
highstand systems tract is represented by a small coars-
ening-upward mudstone unit, 2 m thick. Further north 
this highstand systems tract is not preserved.
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Sequence 2 (SQ2)

SQ2 consists of the upper part of the Rævekløft Forma-
tion and the lowermost part of the Elis Bjerg Member 
and coincides with palynomorph assemblage 1 of 
Koppelhus & Dam (in press) at Albuen (Figs 3, 7, 46; 
Plate 2).

Transgressive systems tract. In the south-eastern part of 
the basin the lower sequence boundary (SB2) is defi ned 
by a sharp, erosional contact between the offshore 
mudstones of SQ1, and shoreface and foreshore pebbly 
sandstones of SQ2 (Fig. 7). The boundary represents 
a major seaward shift in facies, and is interpreted as a 
sequence boundary. SB2 can be followed northwards 
from the south-eastern basin margin over at least 50 
km and forms a sharp boundary between the lower 
and upper Rævekløft Formation. At Elis Bjerg shoreface 
deposits of SQ1 are strongly burrowed by bivalves just 
below the unconformity (Fig. 8). Further north and 
towards the basin centre the unconformity passes into 
the correlative conformity situated about 25 m above 
the base of the Elis Bjerg Member, which here forms 
the lowest part of the Neill Klinter Group.

From Harris Fjeld and northwards SB2 is overlain by 
a pebbly sandstone of debris fl ow origin (Fig. 7). It is 
2–3 m thick, and has a lateral extent exceeding 20 km. 
It is characterised by well-rounded pebbles scattered in 
a matrix of muddy sandstones. Rare transported bivalves 
and belemnites occur at Elis Bjerg, but are absent at 
Harris Fjeld (Dam, 1991). The shoreface sandstones of 
the upper part of the Rævekløft Formation is topped by 

a major drowning surface, suggesting that the sandstones 

of the Rævekløft Formation
 
belong to a transgressive 

systems tract.

Highstand systems tract. The drowning surface at the 
top of the Rævekløft Formation forms the base of the 
Elis Bjerg Member of the Gule Horn Formation (Fig. 7; 
Plate 2). It is overlain by offshore transition zone mud-
stones showing a slight coarsening-upward trend culmi-
nating in a sharply-based tidally dominated shoreface 
sandstone unit, which may represent a minor forced 
regression. It is not known if this sharp boundary only 
has local signifi cance, or if it is of more regional impor-
tance. The lower part of the Elis Bjerg Member, where 
it overlies the Rævekløft Formation, is interpreted as a 
highstand systems tract. The sharp boundary between 
the two units is interpreted as a transgressive surface of 
erosion refl ecting a major landward shift in facies.

Sequence 3 (SQ3)

SQ3 includes the main part of the Elis Bjerg Member 
(Figs 3, 46; Plate 2) and coincides with palynomorph 
assemblage zones 2 and 3 of Koppelhus & Dam (in 
press).

Transgressive and highstand systems tracts. Sequence 2 
is topped by an erosional surface draped by a quartzite 
pebble and belemnite conglomerate, which forms the 
boundary between two distinct facies packages (Plate 
2). The size of quartzite pebbles exceeds those of the 
underlying Elis Bjerg Member, and the formation of 
the conglomerate appears not to be related to simple 
transgressive shoreface erosion. The conglomerate may 
represent a reworked and winnowed fl uvial lag, and 
the erosional surface is accordingly interpreted as an 
unconformity, forming the third sequence boundary 
(SB3).

Along the eastern basin margin the overlying part 
of the Elis Bjerg Member is very diffi cult to interpret 
within a sequence stratigraphic framework. The depos-
its consists of amalgamated tidal channel and subtidal 
sandsheet facies packages (Plate 2). Well-defi ned facies 
cycles are not developed and parasequences can only 
rarely be recognised. The uppermost part of the Elis 
Bjerg Member is, however, characterised by the incom-
ing of major tidal channel complexes, forming the best 
potential hydrocarbon reservoirs in the member (Plate 
2). Although they are concentrated in the upper part 
of the member they can only be lithostratigraphically 
delineated. The dominant depositional motif seems to 
be aggradational to progradational. This probably rep-
resents moderate rate of creation of new accommoda-
tion space and high sediment infl ux in a fl at-bottomed 
basin. Correlation of siderite clast conglomerates (Fig. 
17; Plate 2) gives some clues to the presence of cryptic 
parasequences and thus to possible relative sea-level 
fl uctuations. Conglomerates are rare to absent in the 
lowermost c. 20 m of SQ3, but become very common 
in the higher parts of the sequence. Many of the con-
glomerates form marker beds which can be followed 
for 10–20 km (Plate 2). The presence of siderite clast 
conglomerates shows that penecontemporaneous sider-
ite cementation had taken place in the upper sediment 
layers. Early siderite cementation preferably occurs in 
marginal marine, brackish and terrestrial environments 
(e.g. Mozley & Wersin, 1992), and a high content of 
siderite clasts is thus interpreted as representing shal-
low water deposition followed by emergence and 
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erosion.
The upward progression from siderite-poor to sider-

ite-rich units in the south-eastern part of the basin, may 
thus indicate a trend from rare subaerial exposure to 
common exposure, and a decrease in rate of generation 
of new accommodation space.

In the north-western part of the basin in Ranunkeldal, 
the lower part of the Elis Bjerg Member is made up 
of storm-dominated shoreface deposits. The deposits 
consist of alternating mudstones and well-sorted fi ne-
grained storm-generated sandstones. The sandstone 
laminae and beds are arranged in thickening and shal-
lowing-upward units, up to 15 m thick, separated by 
fl ooding surfaces, representing well-developed parase-
quences (Figs 10, 11). This trend and the aggradational 
to progradational stacking pattern in both the south-
eastern and north-western part of the basin suggests 
that the succession represents a transgressive systems 
tract overlain by a highstand systems tract.

Sequence 4 (SQ4)

SQ4 consists of the Albuen Member (Fig. 46) and co-
incides with palynomorph assemblage 4 of Koppelhus 
& Dam (in press). The Elis Bjerg Member is topped 
by a major erosional fl ooding surface (SB4) which 
forms the boundary to the overlying Albuen Member. 
SB4 is interpreted as a coalesced sequence boundary 
and transgressive surface, suggesting the presence of 
lowstand deposits in more basinal areas. The Albuen 
Member is about 26 m thick along the south-eastern 
basin margin; it gradually wedges out towards the 
north, and is nearly completely removed by later ero-
sion at Nathorst Fjeld in connection with formation of 
SB5 (Figs 20, 46).

Transgressive systems tract. In detail the lower boundary 
shows a complex development. The basal few metres of 
the Albuen Member still have a high content of marine 
sandstone beds in most sections, and a clear fi ning-up-
ward trend can be recognised before mudstone becomes 
the dominant facies (Fig. 20). The fi ning-upward unit 
is interpreted as representing the transgressive systems 
tract. The maximum fl ooding surface thus occurs a few 
metres above the transgressive surface in the most fi ne-
grained part of the Albuen Member.

Highstand systems tract. The fi ning-upward transgres-
sive systems tract is overlain by heteroliths of alter-

nating mudstones and well-sorted, fi ne-grained storm-
generated sandstones deposited in the offshore transi-
tion zone. Debris fl ow deposits, up to 2 m thick, are 
interbedded with the heteroliths and can be followed 
laterally for more than 30 km along strike (Fig. 20). 

The heteroliths form a slightly upwards coarsening 
unit that is interpreted as a highstand systems tract 
(Figs 20, 46).

Sequence 5 (SQ5)

SQ5 consists of the Astartekløft, Horsedal, Nathorst 
Fjeld, Harris Fjeld, Lepidopteriselv and Skævdal Mem-
bers (Figs 3, 46) and coincides with palynomorph 
assemblage zone 5 and the lower half of zone 6 of 
Koppelhus & Dam (in press).

Lowstand systems tract. Along the Hurry Inlet the base of 
SQ5 is marked by an important erosional unconformity. 
It truncates the underlying mudstones of the Albuen 
Member which are almost completely cut out at Nathorst 
Fjeld (Fig. 46). Further north, the degree of truncation 
decreases and the unconformity passes into a correla-
tive conformity, separating the Elis Bjerg Member and 
the overlying Horsedal Member (Figs 3, 46).

Along the south-eastern basin margin the uncon-
formity is marked by fi ne-grained marine heteroliths 
overlain by subtidal sandsheet and tidal channel de-
posits of the Astartekløft Member, corresponding to 
an important and abrupt seaward shift in facies. In 
central and northern Jameson Land the lower part of 
SQ5 consists of aggradationally stacked lagoonal par-
asequences of the Horsedal Member (Figs 24, 25). The 
parasequences represent more proximal facies than the 
underlying tidal sandstones of the Elis Bjerg Member, 
and thus represent an important seaward shift in facies. 

The unconformity and its correlative conformity is in-
terpreted as a sequence boundary (SB5) because it is 
erosional, of basin-wide nature, and marks a basinward 
shift in facies. The abrupt seaward shift in facies, the 
aggradational parasequence stacking pattern and the 
fl ooding surface at the top suggest that the Astartekløft 
and Horsedal Members represent a thickly developed 
lowstand systems tract.

Transgressive systems tract. The Astartekløft Member 
is overlain by an important fl ooding surface, in places 
veneered by a thin conglomerate of well-sorted, well-
rounded quartzite pebbles, interpreted as a marine 
transgressive surface of erosion (Fig. 29). The overlying 
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Nathorst Fjeld Member consists of a single coarsen-
ing-upward unit composed of offshore transition zone 
mudstones grading upward into shoreface sandstones 
(Fig. 32). The Nathorst Fjeld Member interfi ngers with 
seaward prograding low-angle clinoform bedded ebb 
tidal delta deposits of the Harris Fjeld Member (Figs 
34-37).

Further north the offshore mudstones, shoreface 
sandstones, and ebb-tidal delta heteroliths and sand-
stones of the Nathorst Fjeld and Harris Fjeld Members 
pass laterally into cross-bedded tidal channel sandstones 
of the Lepidopteriselv Member (Fig. 30). The trans-
gressive surface of erosion separating the Astartekløft 
and Nathorst Fjeld Members, passes northwards into a 
fl ooding surface separating the north-eastern lagoonal 
deposits of the Horsedal Member from the overlying 
tidal shoal deposits of the Lepidopteriselv Member. Thus 
to the south this surface forms the boundary between 
coarse-grained shoreface and tidal channel deposits 
below and fi ne-grained offshore deposits above, and 
represents a landward shift in facies. Towards the 
north the lithological succession is reversed, relatively 
fi ne-grained lagoonal deposits being overlain by much 
coarser shoreface sandstones, but the boundary still 
marks a landward shift in facies.

The complex unit composed of the Nathorst Fjeld, 
Harris Fjeld, and Lepidopteriselv Members is interpreted 
as representing the transgressive systems tract.

Highstand systems tract. The transgressive systems 
tract is topped by a second drowning surface overlain 
by strongly bioturbated shoreface heteroliths of the 
Skævdal Member showing a slight coarsening-upward 
trend in several sections (Figs 38, 39). This surface may 
represent the maximum fl ooding surface of SQ5, and 
the basin-wide coarsing-upward shoreface deposits of 
the Skævdal Member possibly constitutes a thin high-
stand systems tract.

Sequence 6 (SQ6)

SQ6 consists of the Trefjord Bjerg Member and coincides 
with the upper part of palynomorph assemblage zone 
6 at Astartekløft of Koppelhus & Dam (in press). 

Transgressive systems tract. The Skævdal Member 
forming the top of SQ5 is truncated by a prominent 
basin-wide erosional unconformity draped by a lag 
conglomerate (SB6; Figs 41–43). The conglomerate peb-
bles consist of skeletal fragments, mudstone clasts, and 

bored siderite clasts. The unconformity marks a basin-
wide seaward shift in facies and is interpreted as a se-
quence boundary (SB6). It is overlain by subtidal cross-
bedded sandstones deposited in extensive sandwave 
fi elds in a tidal channel complex, and fossiliferous, 
bioturbated, and wave and storm-dominated shoreface 
sandstones of the Trefjord Bjerg Member.

Sequence 7 (SQ7)

Sequence 7 consists of the uppermost 3 m of the Tref-
jord Bjerg Member at Albuen and all of the Sortehat 
Formation and coincides with palynomorph assemblage 
zones 7, 8 and 9 of Koppelhus & Dam (in press) and 
Koppelhus & Hansen (in press).

Transgressive systems tract. The boundary between the 
Trefjord Bjerg Member and the Sortehat Formation is 
one of the most prominent lithological boundaries in the 

Mesozoic succession of East Greenland, and it seems to 
represent a major landward shift in facies caused by a 
signifi cant rise in relative sea-level. However, the paly-
nological study of Koppelhus & Dam (in press) shows 
that the Botryococcus assemblage, characteristic of the 
lower part of the Sortehat Formation, is also present 
in the uppermost 3 m of the Trefjord Bjerg Member at 
Albuen, above a thin conglomerate. This suggests that 
the thin conglomerate at Albuen marks a sequence 
boundary and that the sandstones above represent a 
thin transgressive systems tract (Fig. 46).

Highstand systems tract. At other localities the sand-
stones of the Trefjord Bjerg Member is topped by a 
locally pebble strewn drowning surface, forming the 
boundary between the Trefjord Bjerg Member and the 
black mudstones of the Sortehat Formation (Fig. 45). 
The boundary has a basin-wide distribution and the 
conglomerate that locally tops the Trefjord Bjerg Mem-
ber contains pebble sizes larger than any recorded in 
the sandstones below. It has the fi eld appearance of a 
major marine fl ooding surface formed by marine shore-
face erosion during transgression. It is likely that the 
pebble conglomerate, that in places drape the fl ooding 
surface, represents a bypass zone or a reworked lag of 
a thin lowstand systems tract which had bypassed the 
Trefjord Bjerg Member. This would explain the very 
sharp, laterally extensive nature of the surface and the 
remarkable shift from fully to restricted marine condi-
tions, as suggested by the macrofossil content (Surlyk et 
al., 1973; Surlyk 1990b, 1991), the organic geochemistry 
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(Krabbe et al., 1994) and the palynological assem-
blages (Koppelhus & Dam, in press; Koppelhus & 
Hansen, in press), accompanying what appears to 
be a major deepening and transgression. If this inter-
pretation is correct, the Ostreaelv-Sortehat boundary, 
except for the Albuen section, represents a coalesced 
sequence  boundary  and  top  of  a  lowstand  surface (= 
transgressive surface). The maximum fl ooding surface 
is probably situated in the very dark and organic-rich 
mudstones just above the formation boundary with the 
main part of the Sortehat Formation interpreted as a 
highstand systems tract.
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The accompanying legend is applicable to all sedimentological logs in this paper. Due to different drawing techniques the signa-    
tures may not entirely match the individual fi gures.

��

�

�
�

Mudstone

Sandstone

Pebbly sandstone

Coal

�
�Volcanic intrusive

Concretion

Siderised rip-up mudstone clasts/conglomerate

Sharp/erosive or irregular

Sharp/planar

Gradational

Parallel lamination 

Lenticular bedding 

Wavy bedding

Sedimentary features

Bed contacts

�
��
�

�Flaser bedding

Planar cross-bedding

Trough cross-bedding

Cross-lamination

Incipient wave ripple lamination

Wave ripple cross-lamination

Hummocky and swaley cross-stratification

Coarse-grained ripples

Biota

�����
Structureless

Structureless (with quartzite pebbles)
��
��

Rootlets

Plant fragments

Drifted plant stems/logs

Bivalves

Gastropods

Ammonites

Belemnites

Brachiopods

Crinoids

Echinoderms

Fish

Undifferentiated shell fragments

Weak

Moderate      bioturbation

Intense

Arenicolites isp.

Curvolithos multiplex

Diplocraterion parallelum

Gyrochorte comosa

Ophiomorpha nodosa

Phoebichnus trochoides

Planolites beverleyensis

Taenidium serpentinum

Trace fossils

Diplocraterion habichi

Miscellaneous features

Current direction from cross-bedding
and cross-lamination

Crestline orientation of wave ripples

Cone-in-cone structures

Ooids

Basement boulder

Thalassinoides isp.

Unidentified burrow

�
�

Legend to sedimentary logs
Plate 1

Lithology

qz Quartzite clasts/conglomerate

Slumping

Cross-bedding with pebbles along foresets
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Plate 2 (in pocket). Sedimentological logs through the 
Elis Bjerg Member showing interbedded offshore tran- 
sition, tidal channel, subtidal sand sheet and storm-
dominated sandy shoal deposits. Sequence boundaries 
and correlatable siderite clast conglomerates are indi-
cated. Logs are measured along a south–north trending 
profi le line from the south-eastern to the northern parts 
of the basin. See Plate 1 for legend. Modifi ed from            
Dam & Surlyk (1995).


