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Introduction

With respect to the most suitable geological province for Hydrogen exploration, the Norwegian Sea area yields several characteristics that makes it
quite interesting:

Thinned-crust basins with possible serpentinization of ultramafic rocks along the deeper parts of the Varing Basin.

A wide complex of magmatic intrusion (Latest Paleocene sills and dykes) within the thick Cretaceous stratigraphic succession of the Vering Basin. _ | '- " o - A \
Shallow granitic basement highs and subsequent volcanic intrusion (Fig. 1). " ' /__:L_;.'
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Hundreds of kilometers away from the North Atlantic Margin, where the Jan Mayen fracture zone hits the Norwegian coastline, an overall gravity high DR g ' | . A 7

anomaly, defined as the Frgya High is located just north of the Jan Mayen fracture zone (Fig. 2). Studies (Trice, et al., 2019) from seismic data and

exploration wells reveal that the gravity high anomaly relates to shallow basements rocks, with a very thin to absent Triassic-Jurassic sedimentary cover

(Fig. 3). The area is quite shallow (top basement at less than 2s TWT) and characterized by absence of hydrocarbon source rock in the west and with

immature source rock (Spekk Fm.) towards the east. Exploration wells indicate that the basement is granitic and biotite-rich. Cores from other wells , < VAN ,

on the Frgya High area also report granitic basement containing hematites, a ferric mineral known to be the result of biotite oxidation, liberating | \‘/QF"“”F\SQGF‘T ' / TEGRAAGC
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hydrogen as a byproduct.

Intrusive sills within Paleocene sediments, but also a group of extrusive Eocene volcanoes, are clearly visible on the south-eastern side of the Fraya
High (Fig. 4, 5 & 6). The Eocene age of the volcanoes corresponds to other extrusive volcanic events of the greater Varing region, towards the end of
the North Atlantic breakup. Some of these structures are fully buried in the sedimentary cover, while others remain as reliet on the seabed due to
extensive erosion from the Mid-Miocene to Pleistocene.
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Fig. 3: Seismic section across the Fraya High showing the complex organization of basement rocks, that likely consist of thick Caledonian nappes overlying a highly
reflective unit that can be assimilated to the Precambrian magnetic rocks out-cropping along the Norwegian coastline.

Relationship between Basement faults & volcanic activity
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Fig. 4: Paleocene dykes, Eocene Volcanoes and gas chimneys at the top of the Fraya High, sourced from deeply rooted intra-basement faults.

Spatial distribution of intrusive & extrusive events with
respect to Grav-Mag data
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Fig. 5: Eocene extrusive volcanoes draped by post Eocene and Neogene sedimentation.
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Magnetic Anomaly

From Total Magnetic anomaly map,
Geophysical Atlas of the Mare and Viaring
Basins, TGS, 2010.
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Bouguer Gravity Anomaly

From 100-km Bouguer Gravity Anomaly map,
Geophysical Atlas of the Mare and Viaring Basins,
TGS, 2010.
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