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m The Svalbard Archipelago is made of three terranes accreted together during the
Caledonian Orogeny showing dominantly N-S-trending fabrics, folds and faults.
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m The Svalbard Archipelago is made of three terranes accreted together during the
Caledonian Orogeny showing dominantly N-S-trending fabrics, folds and faults.
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m Core complexes exhumed in the late Silurian—Devonian due to normal top-north,

top-west and top-east movements along bowed shear zones.
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Devonian collapse basins in Spitsbergen formed during late—post-Caledonian sinistral
transtension and were deformed during Late Devonian Ellesmerian contraction.
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Devonian collapse basins in Spitsbergen formed during late—post-Caledonian sinistral
transtension and were deformed during Late Devonian Ellesmerian contraction.
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Devonian collapse basins in Spitsbergen formed during late—post-Caledonian sinistral
transtension and were deformed during Late Devonian Ellesmerian contraction.
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Devonian collapse basins in Spitsbergen formed during late—post-Caledonian sinistral
transtension and were deformed during Late Devonian Ellesmerian contraction.
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n In central Spitsbergen, undeformed Mississippian rocks overlie folded Devonian strata,
suggesting Late Devonian-earliest Mississippian (Ellesmerian) contraction.
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m In Svalbard, Pennsylvanian rifting led to the formation of thick N-S-trending sedimentary
basins like the Billefjorden Trough, which parallel dominant Caledonian fabrics.
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m In Svalbard, Pennsylvanian rifting led to the formation of thick N-S-trending sedimentary
basins like the Billefjorden Trough, which parallel dominant Caledonian fabrics.
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m In Svalbard, Pennsylvanian rifting led to the formation of thick N-S-trending sedimentary
basins like the Billefjorden Trough, which parallel dominant Caledonian fabrics.
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m In Svalbard, Pennsylvanian rifting led to the formation of thick N-S-trending sedimentary

basins like the Billefjorden Trough, which parallel dominant Caledonian fabrics.
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In Svalbard, Pennsylvanian rifting led to the formation of thick N-S-trending sedimentary
basins like the Billefjorden Trough, which parallel dominant Caledonian fabrics.
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m In the Cenozoic, extension led to the opening of the North Atlantic Ocean, and subsequent
transpression to the formation of the West Spitsbergen Fold-and-Thrust Belt.

09°E

80°N
Andree

Northwestern — gg Land
Spitsbergen

* Quaternary
volcano

Tertiary
Mesozoic

Carboniferous to
Permian

E Devonian

20 40 60 80 100
km

0

Gasser (2014) ™. Sor Kapp

Land




m In the Cenozoic, extension led to the opening of the North Atlantic Ocean, and subsequent
transpression to the formation of the West Spitsbergen Fold-and-Thrust Belt.
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m In Pyramiden, folded Devonian metasedimentary rocks are juxtaposed against sheared,
coal-rich, Mississippian strata.
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m In Pyramiden, folded Devonian metasedimentary rocks are juxtaposed against sheared,
coal-rich, Mississippian strata.
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m In Pyramiden, folded Devonian metasedimentary rocks are juxtaposed against sheared,
coal-rich, Mississippian strata.
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m In Pyramiden, folded Devonian metasedimentary rocks are juxtaposed against sheared,
coal-rich, Mississippian strata.
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In Pyramiden, folded Devonian metasedimentary rocks are juxtaposed
against |l Mississippian coal-rich strata.
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Mississippian coal-rich strata in Pyramiden are arranged into Z-shaped duplexes
separated by décollements, indicating top-west Cenozoic thrusting.
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In central Spitsbergen, undeformed Mississippian rocks overlie folded Devonian strata.
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In central Spitsbergen, undeformed Mississippian rocks overlie folded Devonian strata.
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Coal-rich screes in Triungen suggest the presence of Cenozoic duplexes and décollements
similar to those observed in Pyramiden.
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m Z-shaped geometries of high-amplitude seismic relfections in Tempelfjorden
suggest the presence of Cenozoic duplexes in Mississippian coal-rich strata.
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Z-shaped geometries of high-amplitude seismic relfections in Tempelfjorden
suggest the presence of Cenozoic duplexes in Mississippian coal-rich strata.
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m Z-shaped geometries of high-amplitude seismic relfections in Tempelfjorden
suggest the presence of Cenozoic duplexes in Mississippian coal-rich strata.
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1 | Z-shaped geometries of high-amplitude seismic relfections in Tempelfjorden
suggest the presence of Cenozoic duplexes in Mississippian coal-rich strata.
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m Restoration of the Adriabukta transect prior to Cenozoic contraction—transpression
suggests that Ellesmerian structures in southern Spitsbergen formed during extension.
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m Restoration of the Adriabukta transect prior to Cenozoic contraction—transpression
suggests that Ellesmerian structures in southern Spitsbergen formed during extension.
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m A major N-S-trending basement ridge in Isfjorden may represent the southwards
continuation of the Bockfjorden Anticline core complex.
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m A major N-S-trending basement ridge in Isfjorden may represent the southwards
continuation of the Bockfjorden Anticline core complex.
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2 | Inlisfjorden, lens-shaped reflections may represent incisement processes
commonly related to core complex exhumation.
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commonly related to core complex exhumation.
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m The potential continuation of the Bockfjorden Anticline in Isfjorden appears offset
by > 10 km left-laterally, and c. 5 km vertically down to the south.
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m The potential continuation of the Bockfjorden Anticline in Isfjorden appears offset
by > 10 km left-laterally, and c. 5 km vertically down to the south.
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m The potential continuation of the Bockfjorden Anticline in Isfjorden appears offset
by > 10 km left-laterally, and c. 5 km vertically down to the south.
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m Gravimetric, aeromagnetic and seismic data in the Barents Sea show the existence of
potentially inverted WNW-ESE- to NW-SE-striking Timamian thrusts.
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m Bathymetry data in Billefjorden show that the N-S-striking Billefjorden Fault Zone is
left-laterally offset by WNW-ESE-striking fault-related escarpments.
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2 | Bathymetry data in Kongsfjorden show that WNW-ESE-trending fault-related escarpments
offset a N-S-striking Cenozoic thrust by 4.5 km left-laterally.
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Bathymetry data in Kongsfjorden show that WNW-ESE-trending fault-related escarpments
offset a N-S-striking Cenozoic thrust by 4.5 km left-laterally.
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m On the 29th of March 2016, an earthquake coinciding with the location of the WNW-ESE-
striking Timanian thrust struck near the southwestern coast of Edgegya.
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m Tilt-derivative aeromagnetic data suggest that N-S-trending Greenvillian, Caledonian and
Devonian basement ridges are crosscut by WNW-ESE-striking faults.
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m The Knipovich and Molloy ridges likely formed along oblique Caledonian weakness zones,
while major transforms formed subparallel to Neoproterozoic (Timanian?) thrusts.
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m High-amplitude seismic reflections in Agardhfjellet in eastern Spitsbergen
are truncated by the Top Mississippian reflection.
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m Tilted seismic reflections in eastern Spitsbergen resemble reflections
that correlate with (Permian) dyke swarms in southern Norway.
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m Tilted seismic reflections in eastern Spitsbergen resemble reflections
that correlate with (Permian) dyke swarms in southern Norway.

ST e ———— L TSeeD)for f————————Cenozocl] §

fault analysis z

[Bedding-related kg
reflectivity

Lower
Cretaceous

Isolated dike[™ g}

reflection

Triassic /

,,V_.“ o ‘. ‘\ ,"("'.‘ 1<%
./"-|Base Carboniferous- P": 7
% Permian p Z
. G N7

& Ry [ Sub-horizontal P - > % . SN

A LA S ' seismic multiple] -\ . o / - [Rotliegend Group ‘

S, : N bR .~ / : (Upper Permian) @
[RE \ s - flop dike swarm N\.es [%

Phillips et al. (2018)



m Tilted seismic reflections in eastern Spitsbergen resemble reflections
that correlate with (Permian) dyke swarms in southern Norway.
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m Cretaceous dykes penetrate all older rocks and crop out in eastern Spitsbergen as
flat-lying sills.
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m Devonian—Missippian dykes in eastern Spitsbergen may be part of a large
magmatic system that affected areas from northwestern Russia to Svalbard.
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Conclusion

In Devonian—Mississippian times, continuous extension segmented Spitsbergen along
WNW-ESE-striking Timanian-inherited faults, and kimberlite-related magmatism occurred.
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