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Take-home messages

WNW-ESE-striking faults in Svalbard connect with Timanian (ca. 600 Ma) faults in the Barents Sea and Russia (Klitzke et al., 2019), and
-suggest that the basement terranes constituting Svalbard were accreted in the late Neoproterozoic (ca. 600 Ma.) or earlier;

-offset Caledonian folds and thrusts in a reverse-sinistral fashion (Caledonian reactivation; fig. 1);

-accommodated the deposition of thickened, coal-rich, Mississippian sedimentary deposits (Mississippian reactivation; Koehl, 2018);
-partly localized the intrusion of Cretaceous magmatism into the crust (Cretaceous magmatism);

-offset post-Caledonian core complexes (fig. 1) in a reverse-sinistral fashion (fig. 2) and are responsible for the arch shape of the West
Spitsbergen Fold-and-Thrust Belt in Breggerhalvgya (Eurekan reactivation);

-localized the formation of transform faults (fig. 3) and potential oceanic core complexes in the Fram Strait, and accommodated crustal
shortening (folding and thrusting) responsible for the (c. 400 km) migration of Svalbard from next to Greenland to its present position (late
Cenozoic reactivation; fig. 2), thus suggesting that the De Geer Zone does not exist;

-triggered gas seepage along the Vestnesa Ridge and recent earthquakes in Storfjorden and Heer Land (Quaternary; fig. 2).
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Figure 1: Tilt-derivative aeromagnetic data showing positive N-S-trending anomalies

. . ) _ , , Figure 3: International Bathymetric Chart of the Arctic Ocean (Jakobsson et al.,
representing Caledonian structures (yellow; e.g., Atomfjella Antiform; Witt-Nilsson et al., A R Ex

: : . : - 2012) showing Timanian faults (purple), and possibly related structures (dashed
1998) and Devonian core complexes (thick white; e.g., Bockfjorden Anticline; Braathen et wrole). e.c.. transform faults (dotted parole). Abbreviations: TKFZ: Trollfiorder-
al., 2018) offset by inherited Timanian faults (black). Location of figure 2 is shown as a Research Centre for PUrpIe), €-&-, purpie). : : J

. . Komagelva Fault Zone (Siedlecka and Siedlecki, 1967).
dashed white line and coastlines as thin white lines. Arctic Petroleum Exploration 5 ( )

Acknowledgements

; The present study is part of the ARCEx project
Faults developed along Timanian faults £ (Research Centre for Arctic Petroleum Exploration),
Timanian thrust and shear zones : which is funded by the Research Council of Norway
(grant number 228107) together with academic and
industry partners, and of the SEAMSTRESS project
funded by the Tromsg Research Foundation and the
Research Council of Norway (grant number 287865).
The author would like to express his gratitude to all the
persons and the partner institutions that are involved in
this project. The Norwegian Petroleum Directorate and
the Geological Survey of Norway are thanked for access
to seismic and aeromagnetic data.

Intra-basement reflections

PR T )

References

Braathen, A. et al.: The Keisarhjelmen detachment records
Silurian—Devonian extensional collapse in Northern Svalbard, Terra
Nova, 30, 34-39, 2018.

Jakobsson, M., et al.: The International Bathymetric Chart of the
Arctic Ocean (IBCAO) Version 3.0, Geophysical Research Letters,
2012.

Klitzke, P. et al.: The Palaeozoic Evolution of the Olga Basin Region,
Northern Barents Sea: A Link to the Timanian Orogeny, Geochem.
Geophys., 20, 2019.

Koehl, J.-B. P.: Devonian core complex exhumation and Cenozoic
décollements as alternatives to the Ellesmerian Orogeny, ARCEx
Conference, Malangen, Norway, 2018.

Mazur, S., et al.: A strike-slip terrane boundary in Wedel Jarlsberg
Land, Svalbard, and its bearing on correlations of SW Spitsbergen
with the Pearya terrane and Timanide belt, J. Geol. Soc. London,
166, 529-544, 20009.

Mitchell, B. J. et al.: Seismicity and present-day tectonics of the
Svalbard region, Geophys. J. Int., 102, 139-149, 1990.

Pirli, M. et al.: The Storfjorden, Svalbard, 2008-2012 aftershock
sequence: Seismotectonics in a polar environment, Tectonophys.,
601, 192-205, 2013.

Siedlecka, A. and Siedlecki, S.: Some new aspects of the geology
of Varanger peninsula (Northern Norway), Norges geol. unders.,
Figure 2: Seismic line showing top-SSW Timanian thrust systems in Storfjorden that reactivated in Caledonian, Devonian—Mississippian, Eurekan and late Cenozoic 247 288-306, 1967.

times. Estimated Cenozoic offset along the KCF is c. 4.5 km of sinistral and c. 10-12 km of top-NNE displacement. White stars represent (the projection of) the location Witt-Nilsson, P., et al.: Tectonostratigraphy of the Caledonian
of recent earthquakes in Storfjorden (Pirli et al., 2013) and Heer Land (Mitchell et al., 1990). Location is shown in figure 1. Abbreviations: BSZ: Bellsundbanken shear Atomfjella Antiform of northern Ny Friesland, Svalbard, Norsk

zone; KCF: Kongsfjorden—Cowanodden fault; VKSZ: Vimsodden—Kosibapasset Shear Zone (Mazur et al., 2009). Geol. Tidsskr., 78, 67-80, 1398.




