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Falskebugt Member in the Falkebjerg area. Both cores 
provide detailed stratigraphic analyses for correlation. 

Encouraged by the better age constrains on the sedi-
mentary rocks from the drilling of the Brorson Halvø-1 
core in 2010, this study of the equivalent sediments was 
undertaken in the Falkebjerg area approximately 10 
km away from the drill site. The study area represents 
the most easterly distribution of the Palnatokes Bjerg 
Formation at the eastern limit of a half-graben basin, 
where the crest of the tilted fault block is exposed (Fig. 
1). The objective of the study was to investigate the 
eastern margin of the Wollaston Forland Subbasin and 
to interpret the ages and depositional environments in 
a petroleum geological context.

Geological setting and history of 
investigation
The Falskebugt Member of the Palnatokes Bjerg Forma-
tion (Surlyk 1978) was first described as the Falskebugt 
Beds by Maync (1949), accompanied by a sketch of the 
valley north of Falskebugt (west of Falkebjerg), which 
indicates sediment exposures of Valanginian and 
Aptian age as well as Tertiary basalts (Maync 1949, 
fig. 14, p. 57). Maync (1949) dated the Falskebugt Beds 
to the middle Valanginian (now early Valanginian) 
based on a relatively rich fauna, which he recognised 
throughout the region (Fig. 2). Surlyk (1978) selected 
the same locality on the western flank of Falkebjerg as 
type locality for the Falskebugt Member (Fig. 3A). The 
Falskebugt Member comprises coarse, siliclastic rocks 
and seems to constitute an isolated occurrence in the 
basin, its counterpart to the west being the likewise 
coarse, siliciclastic Young Sund Member (Surlyk 1978). 
Despite their apparent similarities, the Falskebugt and 
Young Sund Members differ in their tectonic setting 
(Surlyk 1978). Falskebugt Member was apparently 
sourced from the crest of the eastern boundary fault 
and was deposited westwards down-slope from the 
basement ridge, whereas the Young Sund Member 
originated from the block crest of the western bound-
ary fault and the adjacent hinterland and was deposited 
eastwards (Surlyk & Korstgård 2013). The Albrechts 
Bugt Member is the fine-grained age equivalent to the 
two mentioned coarse-grained members on each side 
of the basin (Surlyk 1978). The Albrechts Bugt Member 
is overlain by the Rødryggen Member (Surlyk 1978), 
which was accordingly considered to be the youngest 
of the four members of the Palnatokes Bjerg Formation 
(Fig. 2). The boundary between the Albrechts Bugt and 
Rødryggen Members appears also to represent the 
boundary between the Valanginian and Hauterivian 
in Wollaston Forland (Alsen & Mutterlose 2009; Pauly 

et al. 2010). Surlyk (1978, plate 9) indicated the presence 
of mudstones referred to the Upper Jurassic Bernbjerg 
Formation in the southern part of the valley, suggesting 
that such rocks could underlie the Falskebugt Member.

The northern extension of the valley between Falke-
bjerg (to the east) and Bern Plateau, (the plateau with 
Eocene basalts to the west, Fig. 1) runs subparallel to 
Claveringstrædet (‘stræde’ is Danish for strait) to the 
east, from which it is separated by the Falkebjerg ridge, 
a narrow ridge of Caledonian basement rocks referred 
to the Nathorst Land Group (e.g. Pedersen et al. 2013). 
To the west, the valley is bordered by steep slopes of 
Lower Cretaceous shales referred to the Stratumbjerg 
Formation by Bjerager et al. (2020), capped by Eocene 
basalts (Larsen et al. 2014). The Falkebjerg ridge is S–N 
oriented, c. 3 km long, extending from Falskebugt and 
to the north, where it terminates and the valley opens in 
a broad low-lying plain stretching from the slopes of the 
Bern Plateau to the coast along Claveringstrædet (Fig. 
1C). The plain is incised by shallow rivers running gen-
erally in west-to-east direction from the steep hillsides 
towards the sea. The bay Falskebugt cuts the basement 
ridge and the valley towards the south (Fig. 1B). 

The valley west of the Falkebjerg ridge is referred 
to as ‘the valley’ and the plain north of Falkebjerg is 
referred to as ‘the plain’ in the following text.

Field work
The area on the eastern side of Brorson Halvø has not 
been much visited by geologists, probably due to its 
remoteness and the few, mainly poor, exposures. Dur-
ing field work in 2010, two of the authors (SP and JBK) 
studied the area around the valley west of Falkebjerg 
and north of Falskebugt (Fig. 1). ‘Falkebjerg’ is Danish 
for falcon mountain and ‘Falskebugt’ is ‘false bay’. The 
limited exposures are widely scattered throughout the 
valley and in the plain north of the valley, mainly in 
stream cuts. The continuation of the valley on the south-
ern side of Falskebugt was not visited, but Maync (1949) 
reports similar strata with a relatively rich fauna there. 
Further field work in 2018 (PAL) at the type locality of 
Falskebugt Member added a new collection of marine 
fossils despite extensive snow cover in the area.

Stratigraphy 

Caledonian basement rocks
The basement ridge forming the summit of Falke-
bjerg and the eastern margin of the valley consists 
of weathered metasediments and gneiss (Fig. 3A). 
The metasediments are conglomeratic with well-
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Fig. 1. A: Simplified map of Greenland showing the position of Wollaston Forland in northern East Greenland (Map B). Number 1 
indicates the position of Peary Land and number 2 the island Store Koldewey. B: Geological map of Wollaston Forland (Pedersen 
et al. 2013); C indicates the study area. The Brorson Halvø-1 drill site is marked with a red square, the Rødryggen-1 drill site with 
a red circle and Stratumbjerg with a red star. C: Geological map of the Falkebjerg region with samples/localities of Falskebugt 
Member (orange) and Stratumbjerg Formation (yellow). Profile 1 and 2 are marked by top and bottom samples connected by thin 
lines. The green hatching shows the recorded extent of the Falskebugt Member; the type locality at Falkebjerg is indicated with 
a thin black line.
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rounded clasts of quartzite generally up to 20 cm in 
size and also clasts of other lithologies. Weathered 
metasediments can be recognised at a distance on 
the hillside of Falkebjerg by a strong yellowish 
colour and are at first sight indistinguishable from 
the conglomerates of Falskebugt Member. However, 
the conglomerates are buff rather than yellowish in 
colour, and a close inspection of the two contrast-
ing lithologies using a handlens reveals a clearly 
metamorphic cement texture with intergrown 
quartz grains in the metasediments, whereas the 
Falskebugt Member conglomerates show a clear 
sedimentary cement texture with individual round-
ed quartz grains cemented by a whitish cement of 
unknown composition. Similar reworked quartzitic 
clasts are reported from Devonian to Cretaceous 
sediments in East and North-East Greenland Basins 
(e.g. Bütler 1957).

Alleged Bernbjerg Formation
Pyritic, laminated mudstone referred to the Juras-
sic Bernbjerg Formation by Surlyk (1978) occurs in 
several 1–2 m high erosional cuts in the banks of 
shallow streams in the southern valley floor. The 
mudstone is exposed only 20 m from where the slope 
of the basement ridge meets the valley floor, but the 
sedimentary contact was not observed. However, all 
collected mudstone samples were of Early Cretaceous 
age and are accordingly referred to the Stratumbjerg 
Formation (Figs 2 and 4E–F).

Falskebugt Member, Palnatokes Bjerg 
Formation
Outcrops of the Falskebugt Member are prominent 
on the north-western flank of the basement ridge in 
the northern part of the valley and continue into the 
basin north and west of the ridge (Fig. 1).

The sediments on the ridge include coarse conglom-
erates with a matrix of unsorted, angular gravel, sand 
and apparently kaolinised material (Fig. 3E). The clasts 
comprise well-rounded quartzite cobbles up to 20 cm 
derived directly from the underlying metasediments. 
Locally, trough-, cross- and planar-bedding appear in 
gravel and coarse-grained sand (Fig. 3C–D). The sedi-
ments can be followed up the basement flank, and a 
saddle-shaped erosional platform between sediments 
and basement marks the top of the exposures (Fig. 4A). 
The highest-lying sediments consist of fine-grained 
sand with bright red and yellow colours, very similar 
to the weathering colours of the partly contemporane-
ous Albrechts Bugt and Rødryggen Members (Fig. 4A).

A roughly NW–SE transect through the Falskebugt 
Member is exposed in a shallow riverbed north of the 
most prominent part of the basement ridge, where the 
ridge decreases in height from approximately 300 m 
to a few tens of metres above sea level. Beds of coarse-
grained sandstone are well exposed. Mudstones are 
locally present and mobile due to solifluction, hence 
their stratigraphic position in relation to the sand-
stones is not always clear (Fig. 4C–D). 

Towards the west, Cretaceous mudstones of the 
Stratumbjerg Formation overlie the Falskebugt 
Member and cover the westernmost exposures of 
Falskebugt Member sandstone. Due to heavy solif-
luction, fluvial erosion and redeposition, details of 
the distribution of mudstone is somewhat uncertain. 

The most distal facies of the Falskebugt Member 
towards the west consists of planar-bedded, fine-
grained, well-sorted sandstone with angular grains. 
The beds strike 54–60° and dip 9–11° NW. Horizontal 
burrows are common together with clay flasers (Fig. 
3B–C). Towards the east, conglomerates with a ma-
trix of immature gravel and with pebble-sized clasts 
suggest more proximal facies. Trough-cross-bedded 
conglomerates with beds more than 1 m thick, and 
with foresets 5–10 cm thick, appear a short distance 
farther east (Fig. 3D). Some of the clasts are larger than 
the thickness of the foresets, approximately 10–20 cm 
(Fig. 3E).

Clast-supported conglomerates with quartzitic 
clasts consistently 10–20 cm large become the domi-
nant lithology towards the east and may be the basal 
strata of Falskebugt Member (Fig. 4C). In addition, 
a few clasts occur that consist of other rock types, 
including dark carbonate and gneiss. Near the base 
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Fig. 2. Stratigraphic scheme of the Lower Cretaceous of Brorson 
Halvø, from the Brorson Halvø-1 core drilling site in the west 
to the Falskebugt area in the east. International Commission 
on Stratigraphy 2019 time-scale. P.B. Fm: Palnatokes Bjerg 
Formation.
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Fig. 3. A: Aerial view of the western flank of mount Falkebjerg with the onlapping Falskebugt Member: the type locality of the 
member. The approximate basis of Falskebugt Member is marked with a white line. B to F: Photographs of the Falskebugt Member 
at the stream north of the type locality. Hammer 32 cm long for scale. B: Distally deposited Falskebugt Member sandstone bed, few 
centimetres thick, on Stratumbjerg Formation mudstone (not visible on the photo). C: Distally deposited, stacked thin sandstone 
beds of Falskebugt Member. D: Large-scale, cross-bedded, pebbly sandstone of Falskebugt Member. E: Proximally deposited, 
clast-supported conglomerate of Falskebugt Member. 
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were encountered in strata poorly exposed on the 
low plain immediately west of Falkebjerg (Fig. 3A), 
possibly identical to Maync’s 50–60 m a.s.l. level. They 
include ammonites – the first reported from Falske-
bugt Member – buchiid bivalves and poorly preserved 
brachiopods and belemnites. 

One assemblage includes numerous small shells of 
buchiid bivalves, in places lying in clusters, with a 
few nuclei or juveniles of ammonites (Fig. 7). The 
assemblage contains the bivalve Buchia keyserlingi 
(Trautschold) (Fig. 7K), which is the most commonly 
occurring species of Buchia in North-East Greenland 
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Fig. 5. Barremian dinoflagellate cysts from the Falskebugt Member, magnification ×400. The 20 µm bar in figure A is representative 
for all illustrations. A–D: Phoberocysta neocomica with variable morphology, MGUH 33409, 33410, 33411 and 33412. E–F: Apteodinium 
reticulatum, MGUH 33413. G–H: Cribroperidinium edwardsii, MGUH 33414 and 33415. I: Gardodinium trabeculosum, MGUH 33416. J–K: 
Chlamydophorella nyei, MGUH 33417 and 33418. L: Stephanelytron membranoideum, MGUH 33419. M: Chlamydophorella spp., MGUH 
33420. N: Muderongia simplex, MGUH 33421. O: Pseudoceratium pelliferum, MGUH 33422. P: Oligosphaeridium complex, MGUH 33423.
















