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Recent f~eld work In the flat, low-lying Hochstetter Forland has resulted in a revision of earlier ideas about 
the stratigraphy and structure of the area. Structurally the area is composed of several southwestward and 
westward dipplng fault-blocks limited by a main roughly N-S trending fault-system and by a system of 
NW-SE trending cross-faults. The lithostratigraphic scheme currently in use for other Mesozoic areas of 
East Greenland can be extended to Hochstetter Forland and only one member has beencreated especially 
for rocks on this peninsula. AU units are coarser grained, markedly thinner and somewhat younger than 
those immediately to the south on Kuhn 0. 

The ?Middle - Upper Jurassic sandy shallow marine Pelion Member of the Vardekleft Formation 
(Jameson Land Group) rests directly on the peneplaned and tilted Caledonian basement with a basal 
conglomerate and interfingers with the coal-bearing lagoonal/shallow marine sandy Muslingebjerg Mem- 
ber. It is followed by Lower Kimmeridgian dark sandy offshore mudstones of the Bernbjerg Formation. 
The overlying syntectonic Wollaston Forland Group is represented by condensed grey and red mudstones 
of the Valanginian Albrechts Bugt and Redryggen Members respectively. This is the first documentation 
of Valanginian rocks on Hochstetter Forland. 

A sequence of fine-frained sandstone and intraformational conglomerates in a new locality on the 
extreme north-eastern coast is with hesitation correlated with the coarser grained parts of the Albrechts 
Bugt Member at Niesen, northern Wollaston Forland. The presence of Aptian sediments has been proved 
for the first time. They occur on the east coast, north of Kap Oswald Heer. Finally a geological sketch map 
of the area is presented and the Hochstetter Forland block is interpreted as occupying a proximal position 
in a Jurassic 'failed arm'. 

Finn Surlyk, Geologirk Museum, 0ster Voldgade 5-7, DK-l350 Copenhagen K., Denmark, September 
8th, 1977. 

Hochstetter Forland (75"101-75'57'N) forms a covered by the 'Danmark Ekspedition' were stu- 
low-lying flat area 90 km long and 30 km wide died in more detail by Frebold (1932). Then the 
(fig. 1). It is mainly covered with bogs, heath and Mesozoic areas were ignored until 1974, when 
numerous small lakes, and exposures of pre- the coal-bearing sequence was studied in detail 
Pleistocene rocks are poor and widely scattered. by Clemmensen & Surlyk (1976). In 1976 a 
Consequently the area has been very unattractive Swedish-Danish expedition led by Christian 
to  geologists working in the Mesozoic strata. The Hjort, University of Lund, worked all over 
Second German North Polar Expedition col- Hochstetter Forland. The main concern of this 
lected the first geological information and expedition was to study the Quaternary geology 
brought back small fossil collections mainly from but in addition significant collections of Mesozoic 
the south-west and east coast of  Hochstetter fossils and rocks were made and a number of new 
Forland (Toula 1874). The 'Danmark Ekspedi- localities were found. This new material forms 
tion' (1906-1908) also visited the coal-bearing the basis for the present account together with 
sandstones at the southwest coast and the col- data collected by the author and Lars B. Clem- 
lected faunas were described by Ravn (1911), mensen in 1974. 
who demonstrated the presence of Upper 
Oxfordian and Kimmeridgian. Structurally the 
area was still almost unknown until the sledge Stratigraphy 
journey by L. Koch in 1926-27. Koch (1929) 
described down-faulted Mesozoic blocks along Caledonian basement 
the east coast and a down-faulted block with Ju- The flat and low-lying Hochstetter Forland is 
rassic sandstones resting direct on the Caledonian bordered to the west along a prominent fault-line 
basement at  the south coast. The coal-seams dis- by high, rugged mountains of the metamorphic 
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Member (P) rests directly on the tilted peneplaned surface of the 
Caledonian rocks of the Eleonore Bay Group (EB). 1 = 'Ssndre 
Muslingebjerg', 2 = 'Nordre Muslingebjerg'. 

occur, mainly belonging to the 'Limestone- 
Dolomite Series' of the Eleonore Bay Group. 
The most prominent of these outliers constitutes 
the hills Ssndre and Nordre Muslingebjerg at the 
southwest coast and Ailsa in south central Hoch- 

Fig. 3. south slope of 'Ssndre south coast of tween the Pelion Member and the Caledonian rocks is clearly 
Hochstetter Forland. The the contact be- seen. Photo: Bjarne Leth Nielsen. 
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Fig. 4. Stratigraphical scheme of the Mesozoic sedimem of 
Hochstetter Forland. 

ral fault-blocks on the coast north of Jarners 
Kulmine and at Asen (fig. 1). Block metamorphic 
shales occur northeast of Asen, and on Ailsa a 
white granite was found by Hjorth (fig. 1). 

Jurassic 
All Jurassic rocks found in Hochstetter Forland 
were included in the Vardeklraft and Bernbjerg 
Formations of the Jameson Land Group (fig. 4) 
by Surlyk (1977a). 

?Callovian - Upper Oxfordian 
Vardeklraft Formation 
The Vardeklraft Formation is well exposed in the 
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environs of S~lndre Muslingebjerg on  southwest 
Hochstetter Forland and along Agdetestaelven in 
the northernmost part of the MesoFoic area (fig. 
1). Small scattered outcrops occpr along the 
south and west coast. The formatioq contains two 
members in the area: Pelion and uslingebjerg 
Members. The age relations of the members are 
not well known. 

M 
Pelion Member 
The Pelion Member comprise white or 
light-yellow fine- to medium-gr ined quartz 
sandstones with subordinate horiz ns of coarse- 
grained or pebbly sandstones. On he south-east 
coast (loc. 10) a pebble conglomer te (fig. 5b) is 
overlain by a coarse-grained peb ly sandstone 
which again is followed by med 1 um- to fine- 
grained sandstone. The pebbles of the conglo- 

The sandstones appear structur$less or show 

mediately below and intertonguing bith the Mus- 
lingebjerg Member, but the stratIgraphic rela- 
tions are not quite clear. It is suggbsted that the 
Muslingebjerg Member intertongbes with the 

lower parts of the Pelion Member and the 
boundary is defined by the appearance of the 
prominent coal-seams of the Muslingebjerg 
Member. 

The top beds of the member on Ssndre Mus- 
lingebjerg contain Amoeboceras cf. hunnington- 
ense Wright and Arnoeboceras sp. nov. Ravn 
(1911: 11, pl. 35) indicating a late Oxfordian A.  
glosense or A. serratum Zone age (see Sykes & 
Surlyk 1976: 429, who mentioned these species 
under the general description of the Muslinge- 
bjerg Member). 

The lower beds of the member are not dated 
but might still be of a Middle Jurassic Callovian 
Age. 

The best exposed Pelion Member locality is the 
south side of Ssndre Muslingebjerg. The member 
is furthermore found on the north side of S~lndre 
Muslingebjerg, along the west coast in Lauge 
Koch Vig and in Peters Bugt (Frebold 1933), and 
in small fault bounded outliers on the south coast 
west of Nanok. An isolated locality is situated 3.5 
km east of Ailsa (loc. 10), and along Agnetes~lel- 
ven several good outcrops occur (loc. 5 & 6). 
Large parts of the central Hochstetter Forland 
plateau are probably composed of Pelion Mem- 
ber sandstones immediately below the Pleisto- 
cene cover. 

Muslingebjerg Member 
The sedimentology of the type section of the 
Muslingebjerg Member at Jarners Kulmine (fig. 
1) was described in detail by Clemmensen & 
Surlyk (1976).Sykes & Surlyk (1976) studied the 
age relations of the sequence, but did not distin- 
guish clearly between the Pelion and the Mus- 
lingebjerg Members; the Muslingebjerg member 
and its boundaries towards the Pelion Member 
were first defined precisely by Surlyk (1977). 

Eight facies of the member were recognized by 
Clemmensen & Surlyk (1976). Facies 8 of 
Clemmensen & Surlyk (1976) which comprised 
parallel laminated sandstone dominated by bival- 
ves is here referred to the Pelion Member. The 
seven remaining facies comprise: 1) Autochtho- 
nous coal forming 2-3 m thick beds. 2) Lamina- 
ted mudstone with coal, up to 2 m thick. 3) Silty, 
parallel laminated sand with coal partings, 2 m 
thick. 4) Greyish, fine-grained faintly parallel la- 
minated sand reaching 4 m in thickness. 5) Light, 
fine- to medium-grained, parallel laminated 
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Fig. 5. A. ~ a t r i x  supported cong)onurate with rounded closts of neous with the c h t s .  Locality 4, north-eastern Hochstetter For- 

B. Pebble conglomerate of the presumed basal Pelion Mem- 
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sand, about 3-5 m in thickness. 6) pebbly, mainly 
low-angle cross-bedded sand, 2 m thick. 7) 
Pebbly structureless sand up to 2 m thick. 

The facies occur in two slightly pifferent facies 
associations. The first associatioo comprises a 
lower upwards coarsening unit fTllowed by an 
upper upwards fining unit topped qy a coal-seam. 
The lower portion was interpreted as being 
caused by the landward migration of a barrier-la- 
goon system during net sedimentajion resulting in 
a sequence of inner and outer la oonal deposits 4 
overlain by deposits from the nqar-shore zone. 
The upper portion of the sequen might be the 
result of a seawards migration o 7 the described 
depositional system causing supra idal beach de- 
posits and later swamp sediments o be deposited t 
upon the intertidal beach sedimedts. The second 
association comprises faintly laminated sand with 
pebbly horizons overlain by a coal-seem. This 
association may denote the more landward por- 
tion of a seaward-migrating barrier-lagoon envi- 
ronment where occasional storm ctivity resulted 
in the deposition of the more CO se-grained se- 
diment~. 1 

The transition between the Mu lingebjerg and 
the Pelion Member at loc. 17 CO tains a shallow 
water bivalve fauna which include Camptonectes 
broenlundi, Quenstedtia gibbosa, uchia concen- 
t r ic~ ,  'Cucullaea' contractu and I ognomon gro- 
enlandicus (Sykes & Surlyk 19 1 6: 429). This 
fauna is, in part, well known fr m the Upper 
Oxfordian Kleft I Formation on 4' tore Koldewey 
(Ravn 1911; Sykes & Surlyk 197 ). 

The Muslingebjerg Member o C& s in a narrow 
NW-SE orientated fault-block onthe  south-west 
coast of Hochstetter Forland. qjort  observed 
abundant loose lying coal fragme ts of the same 
type as at Jarners Kulmine along f he middle and 
lower reaches of Agnete~elven the northern t part of the Mesozoic area (fig. l), 

Lower Kimmeridgian 
Bernbjerg Formation 
The Bernbjerg Formation (Surlyk 1977a) overlies 
the sandy Vardekleft Formation $ith a relatively 
sharp contact. It is only exposed in small often 
tectonically disturbed outcrops,, and little is 
therefore known about the thichess. At locality 
6 at Agnete~elven (figs 1, 6) thd thickness is at 
least some tens of metres. 

The formation mainly comprisejs dark, parallel 

Kimmeridgian 

Fig. 6. Section of the Pelion Member and the Bernbierg Forma- 
tion, locality 6, Agnetes0elven, Hochstetter Forland (measured 
by Hjort 1976). Thicknesses can only be roughly indicated owing 
to poor exposure. 

laminated silty mudstones, and fine sandy mud- 
stones, which may display lenticular and wavy 
lamination. It is coarser grained and was deposi- 
ted under more near-shore and better aerated 
conditions than in Kuhn 0 and Wollaston For- 
land (Surlyk 1977a, Surlyk & Clemmensen, in 
press). At locality 6 (figs 1, 4) the formation 
shows an upwards increase in grain-size from silty 
mudstone to sandstone probably reflecting a pro- 
grading coastline. 

Ammonites, small bivalves and belemnites oc- 
cur in great abundances. Plant remains varying 
from finely comminuted debris to logs several 
metres long are characteristic constituents. 

The upper boundary of the formation is no- 
where exposed, but younger strata include light 
grey and red mudstones with calcareous concre- 
tions of the Valanginian Albrechts Bugt and 
Rradryggen Members. By analogy with the rela- 
tions immediately to the south on the east coast 
of Kuhn 0 these members probably rest on the 
Bernbjerg Formation with slight angular uncon- 
formity (Surlyk & Clemmensen 1975; Surlyk 
1975a, b, 1977a). 

The formation is exposed in scattered outcrops 
throughout Hochstetter Forland: in a small 
fault-block on the extreme south coast east of 
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Nanok (loc. 12), in the western areas north of 
Peters Bugt, and to the north around Agnetesca- 
elven (loc. 6) (fig. 1). 

Frebold (1933) figures ammonites of Early 
Kimmeridgian Age prese~ved in sandstones (Sy- 
kes & Surlyk 1976) and the new collections by 
Hjort and others include Early Kimmeridgian 
Aulacostephanus mutabili.$ Zone faunas from a 
locality east of Nanok (loci 12) and from loc. 6 at 
Agnetesraelven (figs 1, 4). 

The fauna from the firs! locality (fig. 7a, b, c) 
includes Amoeboceras (Ar+oebites) cricki, Amoe- 
boceras (Amoebites) sp., Palaeonucula sp., 
Grammatodon sp., Trauts~holdia sp., Coelastarte 
sp. and Buchia concentriQa, whereas the fauna 
from the Nanok locality cbrnprises Amoeboceras 
(Amoebites) cf. mesezhpikovi, Amoeboceras 
(Amoebites) sp ., Aulacos+phanus (Xenostepha- 
nus) cf. groenlandrcus, A.  (Xenostephanoides) sp. 
and Buchia concentrica. 

Cretaceous 
Valanginian 
Albrechts Bugt and R~drTggen Members 
Valanginian sediments haye previously not been 
recorded from Hochstettdr Forland. Bruch and 
Mikaelsson, members of ' Hjort's expedition in 
1976 succeeded, however, in finding a section in 
a river 8-10 km SE of AClsa (loc. 11) exposing 
strata of the Albrechts pugt and Rradryggen 
Members of the Valangiqian Palnatokes Bjerg 
Formation (Surlyk 1978b see also Surlyk & 
Clemmensen 1975). 

The lower 20 m of the sgquence comprise rela- 
tively coarse-grained grey mudstones with 0.5-1 
m thick beds of siltstone fine sandstone rich in 
belemnites and bivalves. 4 hese beds are overlain 
by grey fossiliferous calca*ous rnudstone weath- 
ering to a red colour and in places passing into 
fully red calcareous mudftone. The whole se- 
quence dips 10" towards t k  east. 

The bivalves of the mugstones consist of Bu- 
chia keyserlingi (fig. 7e, f) phich date that part of 
the sequence to the Loweb Valanginian. The li- 
thological description suqests that the mudsto- 
nes and grey l~mestone caQ be safely grouped in 
the Albrechts Bugt Member of Surlyk (1978) 
and that the 0.5-1 m coarFer beds are turbidites 
(compare Surlyk & Clemqensen 1975). The red 
mudstones belong to the $radryggen Member of 
Surlyk (1978) or to the tqansition from the Al- 

brechts Bugt to the R~dryggen Member. The se- 
quence is thus almost identical to the contempo- 
raneous strata immediately to the south on the 
east coast of Kuhn 0. 

On the northern part of the east coast 12 km 
north of Haystack (loc. 3, fig. 1) an assemblage of 
loose blocks of fine-grained sandstones contain 
somewhat doubtful specimens of Buchia keyser- 
lingi. If the determination is correct, these sedi- 
ments probablybelong to the coarser parts of the 
Albrechts Bugt Member or the transition to the 
Young Sund Member of Surlyk (1978). 

Close to this locality a sequence more than 20 
m thick was found by Hjort in 1976 (loc. 4, fig. 
1). From below, the section comprises laminated 
sandstone overlain by sandstone with slump 
structures, clay galls and plant fragments (fig. 5). 
This is followed by greyish yellow sandstone with 
thin coaly horizons. Photographs and samples of 
the sequence suggest deposition from turbidity 
currents and other sediment gravity flows and the 
sequence might belong to the sandy parts of the 
Valanginian Albrechts Bugt Member or to the 
transition to the Young Sund Member, but an 
Aptian-Albian age cannot be totally excluded. 
The rock types are, however, unknown from the 
East Greenland Jurassic. 

Aptian 
Sediments of Aptian age have not previously 
been recorded from Hochstetter Forland, but 
Hjort succeeded in finding sandstones with an 
ammonite fragment here determined with some 
hesitation as Deshayesites deshayesi (d'Orb.) (fig. 
7d) at a locality between the mouth of Agneteso- 
elven and Kap Oswald Heer on the east coast 
(loc. 7 fig. 1). This indicates the presence of 
Lower Aptian (Zones of D. forbesi or D.  des- 
hayesi). 

The ammonite was found in the basal part of a 
25 m thick upwards coarsening sequence which 
begins with 10 m of silt- and sandstone showing 
cross-bedding, coaly flasers and shrinkage 
cracks. the sandstone contains ammonites, ga- 
stropods and abundant plant fragments. After an 
unexposed 5 m interval it is followed by 10 m of 
very coarse apparently structureless quartz 
sandstone. 

In the first larger stream south of loc. 7 another 
locality was found which might also be of Aptian 
age (loc. 8 fig. 1). The sequence is 25 m thick, 
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Fig. 7 A. Amoeboceras Sykes & D. Deshayesites deshayesi (&Orb.). Loc. 7 (fig. I). Lower 
Surlyk. Loc. 12 (fig. I). Aptian. 

B. Amoeboceras (Amoebites) cricki (Sdlfeld). Loc. I2 (fig. E-F. Buchia keyserlingi (Lahusen). Loc. 3 (fig. I). Lower 
I). Lower Kimmeridgian. Valanginian. 

upwards fining and comprises San stone and thin 
siltstone with clay galls and coaly flasers grading 
upwards into silt- and mudstone. Q fossils were 
found in the locality so the Apt an age is only 

loc. 7. 

l 
suggested by the general characder of the sedi- 
ments together with the position f the locality a 
few km south of the Lower Apti n sediments of 

The Aptian strata comprise the youngest 
pre-Pleistocene rocks until now recorded from 
Hochstetter Forland. Along the eastern coast 
north of Haystack several small U 1 dated localities 
were found in the narrow down-faulted 

coast-parallel block. Only one of the localities 
(loc. 3, fig. 1) has been dated to the Lower Va- 
langinian and the remainder is most probably 
Valanginian as judged by facies. A Jurassic age 
can be excluded, whereas an Aptian-Albian age 
still remains a theoretical possibility. 

Structures 

The very flat and low-lying nature of the area, the 
almost total Pleistocene cover, and the small size 
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of the outcrops precludes detailed mapping of 
faults. 

Only the western border fault stands out 
clearly as a major topographic line separating the 
more than 1000 m high Caledonian area to the 
west from the Mesozoic lowland to the east. Ra- 
pid lateral changes in dip dkection and close si- 
tuation of Mesozoic rocks of different ages in 
many small river and coastal sections suggest, 
however, that also the Mesosoic low-lying area is 
dissected by faults. The c. 400 m high hills of 
Scandre and Nordre Musliogebjerg to the SW 
comprise Calodonian basemqnt surrounded on all 
sides by down-faulted Mesqzoic rocks and posi- 
tions of some of these fault$ can be mapped di- 
rectly in the field. 

Study of aerial photogra hs proved to be of 
little or no value in the stu ! y of faults, whereas 
close inspection of Satellite Images revealed the 
presence of several systems ~f lineaments. When 
plotted on the geological map, some of these 
lineaments may be interprqted as representing 
faults as they are situated between localities of 
different ages. Furthermore, the majority of the 
larger rivers on the east coapt runs in their main 
course parallel with a distiqct set of NNW-SSE 
trending lineaments. 

The general strike and c)ip directions in the 
least disturbed Hochstetter @orland localities are 
almost identical to those of Cuhn 0 where Meso- 
zoic geology and structures are well known (Vi- 
scher 1943; Maync 1947, 1949; Surlyk & 
Clemmsensen 1975; Surlyk 1977a, 1978). The 
area1 distribution of the different formations is 
also generally the same in the two areas. The Ju- 
rassic Vardeklcaft and Bernbjerg Formations are 
mainly found in the western parts of Hochstetter 
Forland and dip towards SW, whereas the Valan- 
ginian Palnatokes Bjerg Fornation and the Albi- 
an rocks occur in a down-f4ulted position along 
the east coast. 

The western border fault is a direct northwards 
continuation of the Thomsed Land Fault (Vischer 
1943; Koch & Haller 1971). The more eastwards 
situated Kuhn Fault has by analogy been extra- 
polated northwards by Koch & Haller (1971) to 
follow the east coast of Hochstetter Forland 
approximately 3.5 km inland to a point south of 
Kap Oswald Heer where it Crosses the coastline. 
The misinterpretation of FItebold's (1932) map 
by Koch & Haller (1971) rlesulted in the Eleo- 

nore Bay Group being extended too far east of 
the Muslingebjerg hills. The Kuhn Fault should 
therefore rather cross the south coast more west- 
wards about 1 km W of Nanok and continue 
northwards to the mouth of Agnetescaelven as 
shown on fig. 1. The Mesozoic strata east of the 
fault dip towards SE, E and NE but the observa- 
tions are only few in number. Since the oldest 
Mesozoic units are exposed immediately to the 
east of the fault and the younger units appear 
further to the east, it is not necessary to introduce 
any N-S trending faults east of the Kuhn Fault. 
The Kuhn Fault is cut by several NNWSSE 
faults as already noted by Sommer (1957). The 
most well-defined of these delimit the Eleonore 
Bay rocks of the Muslingebjerg hills from the 
surrounding Mesozoic sediments. 

The age of the different fault systems is only 
little known. The main western border fault was 
undoubtedly active throughout the Jurassic and 
Cretaceous times where it formed the actual 
western coastline (Koch 1929; Vischer 1943; 
Surlyk 1977a, b 1978). 

The Kuhn Fault was initiated in the early Va- 
langinian during the Volgian-Valanginian tecto- 
nic phase of antithetic block faulting (Surlyk 
1978). The condensed Rpldryggen red beds 
which occur over and adjacent to the fault are 
elsewhere restricted to structural highs. This sug- 
gests, however, that the throw along the fault was 
relatively small and the structure was probably 
more like a monocline without any exposed 
fault-scarp. 

The initiation of the coast parallel border fault 
north of Haystack cannot be dated. All sediments 
exposed along it seem to be of early Cretaceous 
age and the fault is thought to have been initiated 
in the Valanginian. The throw was probably rela- 
tively large resulting in the formation of a partly 
subaqueous fault-scarp along which a series of 
coalescent submarine fans was formed (compare 
Surlyk 1978). 

The NNWSSE trending cross faults are more 
difficult to date. Sommer (1957) noted that the 
system was of Caledonian origin and was reacti- 
vated in Mesozoic and post-Mesozoic times. The 
faults are part of a major NNW-SSE or NW-SE 
trending system which can be traced throughout 
the Mesozoic basin of East Greenland (Surlyk 
1977b). It was active in a series of well dated 
episodes throughout the Jurassic (Sykes & Surlyk 
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Fig. 8. Palaeogeographic reconstruction o f  the Hochstetter For- foreshore, shoreface and shallow shelf environments. The tidal 
land area in Oxfordian times illustrating the tidal and wave influ- ridges are highly speculative in this area and are mainly based on 
enced delta prograding southwardr i n t ~  a narrow trough. the shape of the basin, facies types, transport directions, and 
Coal-bearing sandstones of the Muslingebjerg Member were de- inferred tidal action. Width of the block on figs 8-10 is of the 
posited in lagoons behind wave formed baqriers whereas shallow order of 30-50 km. 
marine sandstones of the Pelion Membkr were deposited in 

1976; Surlyk 1977a, b, 1978) abd this was pro- 
bably also the case in Hochstettqr Forland. 

Palaeogeographic evolution 

The Caledonian basement of the p e a  now consti- 
tuting Hochstetter Forland undepvent peneplani- 
zation in pre-Jurassic times. At the  Middle-Up- 
per Jurassic boundary it was traasgressed for the 
first time and the coarse-grained, Pelion sandsto- 
nes were laid down with a ba#l conglomerate 
directly on the basement. The eniironment seems 
to have been one of mainly soutqwards migrating 
dune and sand wave fields in a vqry shallow mari- 
ne bay (figs 8-10). This was limitpd to the west by 
the main border fault and to the( east by the ele- 
vated crest of the Hochstetter Fobland block. The 
precise location of the eastern b+rder fault is not 
known but by analogy with W+ cross sections 
through Wollaston Forland and Kuhn 0 to the 
south (Visher 1943) it is thought to lie some- 
where between the east coast of Hochstetter 
Forland and the island of Shannpn. To the north 
the limit of the bay was probablp formed by the 
gently south or south-westwar4 tilted dip slope 

of the basement block as no fault has been de- 
tected here. 

The normal to restricted marine dune fields of 
the Pelion Member in periods of strong progra- 
dation gave way to barriers and lagoonal 
coal-forming swamps of the Muslingebjerg Mem- 
ber (fig. 8) (Clemmensen & Surlyk 1976). 

In Early Kimmeridgian times a rapid 
fault-controlled submergence resulted in an 
abrupt facies change to the dark sandy Bernbjerg 
mudstones (fig. 9). This tectonic phase can also 
be demonstrated to the south on Kuhn 0 (Sykes 
& Surlyk 1976). 

The degree of submergence and subsidence 
was, however, small compared to the more 
southern blocks. This is revealed by the Bern- 
bjerg Formation being much thinner, coarser 
grained and containing a more diverse fauna of 
benthic animals. The formation furthermore 
shows signs of progradation in the form of rapid 
coarsening-upwards from black mudstones to 
relatively coarse-grained sandstone (fig. 6). The 
more distal southern blocks on the contrary con- 
tain very thick monotonous sequences of black 
mudstones with little or no indication of progra- 
dation of the coastline. 
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Fig. 9. Palaegeographic reconstruction of the Hochstetter For- 
land area in early Kimmeridgian times. T& main parr of the area 
was dominated by deposition of shallow marine offshore mud- 
stone with fine sand and silt storm layers deposited generally 

This depositional regime off a muddy shelf 
showing influence of progradation especially in 
the more proximal northern pakt of the bay was 
terminated by the very strong pbase of antithetic 
block faulting in Volgian-Vblanginian times 
(Vischer 1943; Maync 1947; Syrlyk 1978). 

The Valanginian light grey a$d red mudstones 
on the east coast are identical to those of the 
Wollaston Forland - Kuhn 0 area where they 
were interpreted as a condensqd association lo- 
cated over submerged uptilted block crests or 
small horsts (Surlyk 1978b). Tbe facies associa- 
tion is known from almost all o/f East Greenland 
except for Jameson Land wher+ the faulting was 
simple and not antithetic, and $ere the resulting 
sediments are coarse-grained shallow marine 
sandstones (Surlyk 1973, 1975b). 

By analogy then the Hochstdtter Forland area 
fragmented and collapsed in Vqlgian-Valangini- 
an times and submarine fans wpre formed along 
the western border fault (fig. 40). The fan sedi- 
ments are now removed by erqsion in the main 
part of Hochstetter Forland apd only the con- 
densed crestal sequence is preserved in a 
down-faulted position on the qast coast. To the 
north the border fault is dhifted eastwards 
en-echelon and the coarse-graiI)ed submarine fan 
sediments are here found in a ft/w localities in the 
narrow coast parallel down-faqlted block (loc. 3 

below wave base from storm generated surpensions. The northern 
coastline prograded slowly to the south enclosed between the 
western borderland and eastern crestal area of the block which 
formed an emergedlsubmerged oceanographic shoal. 

& 4 fig. 1). The dating is not very good but the 
rock types are closely related to the Valanginian 
fan sediments described from Wollaston Forland 
(Surlyk, 1978). 

The Hauterivian-Barremian seems to be ab- 
sent and probably represents a period of emer- 
gence as envisaged for the rest of East Greenland 
(Maync 1949). The record of the following Apti- 
an Stage is very fragmentary but Hochstetter 
Forland seems to have been submerged once 
again and relatively coarse-grained shallow mari- 
ne sediments were laid down. Nothing can be said 
about the more detailed depositional environ- 
ment and palaeogeography of the Aptian Stage. 

Evolution of the Jurassic basin of East 
Greenland 

The Mesozoic sediments of East Greenland were 
interpreted by Surlyk (1977a, b) as deposited in a 
rifted basin which might represent a pre- 
Cretaceous 'failed arm' of a triple junction 
centred south of Scoresby Sund. The rifting took 
place in a series of steps by progressive down 
faulting from south to north. The rift basin in 
plan has an oblong triangular wedge shape being 
widest to the south and narrowing to the north. 
The individual fault-blocks are likewise consecu- 
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Fig. 10. Palaeogeographic reconstructron of the Hochstener 
Forland in Valangiman times. Faulting accempanied by rotation 
of blocks resulted in the formation of co+cent submarine fans 
along the scarps. Fan deposits include congYomerates and coarse 

tively narrower from south to nqrth. The central 
and southern blocks were subme ged first follow- 
ed by those immediately to th d west, east and 
north as shown in the model on fig. 11. The first 
block was submerged by the Jur ssic transgressi- 
on in the Hettangian-Pliensbac 1 ian, the second 
group of blocks in the Bathonianb the third group 
in the ?Callovian, and the fouqh group in the 
Oxfordian. 

Eastern Store Koldewey is the northernmost 
exposed Mesozoic block and Hdhstetter Forland 
follows immediately to the soutb down the rift. 
None the less Store Koldewey I was submerged 
already in the Bathonian, whilst the general 
mid-Jurassic transgression first reached Hoch- 
stetter Forland at the MiddletUpper Jurassic 
boundary. This is in agreement 4ith the model in 
fig. 11 because Store Koldewey pccupies a posi- 
tion in or close to the axis of \he rift whereas 
Hochstetter Forland has a more lateral position. 

The Jurassic-Lower Cretacequs sequence of 
East Greenland thus represents + series of trans- 
gressions during which larger anp larger parts of 
the area became submerged in 4 series of steps. 
The actual deposits were almost 411 laid down as a 
result of progradation from n o j h  to south. AU 
the coarse clastic units were thus tqansported down 
the axis of the rift and conseqpently the most 

sandstones deposited by a variety of sediment gravity flows. Over 
the crestal area of the block were deposited condensed grey and 
red mudstones. 

'proximal' facies types are found to the north on 
each block. Individual lithostratigraphic units 
also became more 'proximal', thinner, and 
younger when passing from one block to the next 
northern block. 

The only exceptions to this general pattern are 
the extremely coarse clastic submarine fan sedi- 
ments which were deposited along and away from 
fault-scarps on tilted fault-blocks in Volgi- 
an-Valanginian times (Surlyk 1975a, b, 1978). In 
this case the transport is lateral in respect of the 
main rift (Surlyk 1978). 

The longitudinal north to south transport and 
the more 'proximal' nature of the sediments on 
the northern blocks also fit well with the inter- 
pretation of the Jurassic basin as representing a 
'failed arm' (compare Burke & Dewey 1973). 

'Failed arms' were thus postulated by Dewey & 
Burke (1974) to have funnelled the sediment 
from the continent and allowed major deltas to 
form. 

The model presented here for the Jurassic ba- 
sin evolution and sediment transport patterns 
may also be applicable for other parts of the 
northern North Sea and the margins of the Nor- 
wegian-Greenland Sea. The model predicts: 1) 
Lateral facies changes are pronounced in a direc- 
tion parallel to the main fault zones owing to the 
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Fig. 11. Very schematic model of the Jvrassic rift basin of East 
Greenland. Riffing took place from sou+ to north by progressive 
down-faulting in a series of steps as indjcated by the numbers on 
individual fault-blocks. The relative &ition of the Hochstener 
Forland block is indicated. The arrow show the general direc- 
tion of basin p i n g  for all shallow m j i n e  Jurassic sandstonex 
Middle Jurassic facies distribution p$nern of the individual 
blocks indicated on block number one. 

longitudinal transport. 2) Each major sand body 
shows one or more coarsening upwards trends. 3) 
Lateral facies changes transverse to the structural 
grain are relatively unimportabt. 4) Abrupt verti- 
cal changes to deeper water ifacies. 5) Stepwise 
thinning of individual units a#d of the whole se- 
quence takes place in a longiqudinal direction. 

If the general aspects of thq model are correct 
the geological and in particblar the economic 
implications are obvious. Tge Middle Jurassic 
more or less lobate deltas qnvisaged by Kent 
(1975, fig. 6) for the northqn North Sea may 
actually be linear, oblong rift parallel sheets of 
prograding sandbodies and the Middle Jurassic 
oil fields of the Brent provibce (Bowen 1975) 
may have source areas at the end of the graben 
system and not on the shoujders. Furthermore 

the sediments may have been transported along 
the graben resulting in generally longitudinal fa- 
cies changes. This can be tested by studying grain 
size changes and systematic changes in thickness 
and stratigraphical completeness from one 
fault-block to another in a graben parallel direc- 
tion. If such trends are observed the thickest and 
most complete sequence according to the model 
should characterize the most distal block. The 
grain sizes should increase in the proximal direc- 
tion on each block and from block to block for 
the same chronostratigraphical unit. 
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Dansk sammendrag 

Hochstetter Forland er strukturelt opbygget af flere sydvestligt 
og vestligt haeldende forkastningsblokke, der er begrrenset af et 
omtrent nord-syd strygende hovedforkastningssystem og et sy- 
stem af nordvest-sydest strygende tvaerforkastninger. Det li- 
thostratigrafiske skema, der bruges i de evrige dele af det 0st- 
grenlandske Mesozoikum er udstrakt til ogsb at grelde Hoch- 
stetter Forland og kun et nyt led er blevet opstillet specielt for 
sedimenter p i  denne halve. Alle enheder er grovere, tyndere og 
relativt yngre end umiddelbart mod syd pb Kuhn 0 .  

Det sandede lavtvandet marine Pelion Led af Mellem(?) - 
0vre  Jura alder ligger direkte pA peneplaniserede Kaledoniske 
bjergarter. Leddet indledes med et basalkonglomerat og er la- 
teralt veksellejret med det kulferende og sandede lagunale lavt 
vandet marine Muslingebjerg Led. Det felges af Nedre Kim- 
meridgien merke sandede kystfjerne muddersten tilherende 
Bernbjerg Formationen. 

Den overlejrende syntektoniske Wollaston Forland Gruppe 
er reprresenteret af kondenserede grb og rode muddersten, der 
tilherer Albrechts Bugt og Redryggen Leddene, der begge er af 
Valanginien alder. Dette er den ferste dokumentation af fore- 
komsten af Valanginien pb Hochstetter Forland. En lagserie af 
finkornede sandsten og intraformationelle konglomerater pb 
den nordestligste kyst er med reservation korreleret med de 
grovere dele af Albrechts Bugt Leddet pb Niesen i det nordlige 
Wollaston Forland. Aptien sedimenter er ligeledes pbvist for 
ferste gang. De er blottede pb estkysten nord for Kap Oswald 
Heer. Hochstetter Forland blokken er endelig placeret tekto- 
nisk og palaeogeografisk i det estgrenlandske mesozoiske bas- 
sin og er interpreteret som beliggende i en proximal situation i 
en jurassisk 'failed arm' af en 'triple junction'. 


