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At the south coast of Murchisonfjorden in western Nordaustlandet, a complete sequence of
the Neoproterozoic to Lower Paleozoic Murchisonfjorden and Hinlopenstretet supergroups is
exposed (Fig. 1; Fairchild and Hambrey 1984; Knoll and Swett 1990, Harland et al. 1993, Hal-
verson et al. 2004, Dallmann 2015). The lower part of the succession is composed of km-thick
dark grey siltstones and white and red quartzites of the Tonian Frankliniansundet and Celsi-
usberget groups. The clastic formations are overlain by limestones of the Tonian Roaldtoppen
Group and again clastic deposits and diamictites of the Cryogenian/Ediacaran Polarisbreen
Group. The youngest part of the sedimentary succession consists of dolostones and limestones
of the Cambrian—Ordovician Oslobreen Group. In Nordaustlandet, the Oslobreen Group is rep-
resented by the Kapp Sparre Formation at Sparreneset and Krossgya (Fig. 1). The entire suc-
cession is characterized by very low-grade metamorphic conditions. Sedimentary structures like
cross-bedding and ripple marks as well as Neoproterozoic fossils are still well preserved (An-
derson et al. 2022).

The deformation of the Neoproterozoic and Lower Paleozoic sedimentary succession is
dominated by intense folding between Hinlopenstretet in the WSW and Skarberget in the ENE
(Fig. 1). In the western part (Fig. 2), the structural architecture is characterized by a km-scale
anticline-syncline pair with subvertical axial planes, deformed the clastic deposits and lime-
stones of the Oslobreen, Polarisbreen, and Roaldtoppen groups (Fig. 2). Similar upright syn-
clines and anticlines in eastern Ny-Friesland west of Hinlopenstretet were observed (Piepjohn
et al. 2019). Towards the east, the structural architecture is characterize by two major WSW-
vergent fold-structures at Roaldtoppen and Fargefjellet mainly in clastic deposits and thick
quartzites of the Celsiusberget and Franklinsundet groups with subvertical fore limbs and a
wide, almost horizontal back limb between Skarberget and Sere Franklinbreen in the east
(Fig. 2). These observations suggest that the shift in fold geometry from west to east may be
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Fig. 1. Geological Map of northern Gothiahalveya in western Nordaustlandet south of Murchisonfjor-
den, modified from Kulling (1934), Flood et al. (1969), Hoffman et al. (2012), and own field work.
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Fig. 2. Geological cross section through the folded Neoproterozoic to Lower Paleozoic Murchisonfjor-
den and Hinlopenstretet supergroups of western Nordaustlandet between Sparreneset in the WSW and
Sere Franklinbreen in the ENE. For location of cross section and legend see Fig. 1.

related to differences in lithological competence, particularly related to the presence of thick
quartzites in the eastern part of the succession. The ENE-dipping short limb between the two
short limbs is truncated by several steeply ENE-dipping, brittle reverse fault, which have been
partly reactivated by extensional movements (Fig. 2).

The NNW-SSE orientation of large-scale F1-fold-structures indicates a general WSW-ENE
shortening. The sandstones and siltstones of the Franklinsundet Group, Nordvika Formation
and Raudstuped Formation are affected by an intense fracture-cleavage S1, which mostly dips
towards ENE. S1 cleavage planes are less developed in the quartzites of the Floraberget For-
mation and mostly absent in the limestones of the Roaldtoppen Group.

The deformation in the western part of Nordaustlandet is relatively simple and characterized
only by phase D1 with ENE-WSW shortening, represented by km-scale F1-folds, an ENE-
dipping fracture-cleavage S1 and the formation of steeply ENE-dipping, west-directed zones of
reverse and thrust faults related to the Caledonian compression. The WSW-directed tectonic
transport is supported by the cross-cutting relation of bedding/cleavage, the orientation of the
reverse faults and the orientation of parasitic folds in the fold limbs.
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After the Caledonian shortening, the western part of Nordaustlandet was affected by NNW-
SSE striking faults (D2), which cut through the F1-fold structures and short limbs and are char-
acterized by brittle strike-slip tectonics, similar to the structural evolution of eastern Ny-Fries-
land west of Hinlopenstretet (Piepjohn et al. 2019).
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