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The coastal area south of Bergen exhibits fracture systems and lineaments that can be grouped into N-S to NNW-SSE, NW-SE and NE-SW
trends. Faults and Permo-Triassic Alkaline dykes along N-S to NNW-SSE lineaments in Sunnhordland have been subjected to kinematic analysis
and used as absolute and relative age markers in this study. Observations suggest early, semi-brittle dip-slip movements associated chiefly with
NE-SW striking faults, and later (re-) opening of N-S to NNW-SSE striking fractures associated with dyke intrusion. Kinematic analysis of faults
and fractures gave a sub-horizontal extension axis trending 130°-310° for the early (pre-dyke) faults. Comparison of field observations with regi-
onal information indicates that this extensional episode is likely to have been Devonian.

Dyke geometry has been utilized to estimate extension direction in the Permo-Triassic stress field. The study indicates a fairly consistent extension
direction, and a horizontal minimum principal stress 63 of the regional Permo-Triassic stress field is found to trend 079°-259°. Hence, the regional
stretching (and o3) direction has rotated from a NW-SE orientation in pre-dyke (?Devonian) time to E(NE)-W(SW) in the Permo-Triassic.

Dyke intrusion is connected to the contemporaneous crustal stretching and basin formation in the northern North Sea. Thus, the 079°-259°
Permo-Triassic stretching direction calculated for the Sunnhordland area is considered to be a good estimate also for the North Sea basin west of

the study area.
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Introduction

In this work we focus on post-Caledonian deformation
of the Sunnhordland area in southwestern Norway
(Fig. 1). We use fracture and dyke observations to
determine the direction of the deforming stress field in
time and space that acted on the post-Caledonian crust.
The fracture sets under consideration are parallel to
prominent N-S to NNW-SSE, NW-SE and NE-SW stri-
king trends that can be observed from satellite images,
aerial photos and topographic data (Gabrielsen & Ram-
berg 1979; Karpuz et al. 1989) (Fig. 2). The dykes are
Permo-Triassic and are all associated with these linea-
ments (Ferseth et al. 1976). Hence these fracture sys-
tems were important in accommodating post-Caledo-
nian strain. Given the closeness to the northern North
Sea the Permo-Triassic stretching direction estimated
in this study might also reflect the stretching direction
during the important Permo-Triassic rift episode in the
northern North Sea.

Regional setting

The study area is located within the southwestern Caledo-
nides south of Bergen and includes the islands of Bemlo,
Stord, Halsngy and Tysnes (Fig. 3). The Caledonian oro-
gen formed as a result of convergent plate motions bet-
ween Laurentia and Baltica during the Early Paleozoic
(Bryni & Sturt 1985). The continent-continent collision
took place during the Late Silurian and earliest Devonian,
and caused transportation of enormous allocthonous
units several hundred kilometres towards the southeast
(e.g. Andresen & Faerseth 1982; Bryni & Sturt 1985; Hos-
sack & Cooper 1986). During the Early Devonian the
southwestern parts of the Caledonides underwent a tran-
sition from contraction to extension (Fossen 1992; Fossen
& Rykkelid 1992; Fossen & Dunlap 1999), associated with
a collapse of the thickened crust in the hinterland and
uplift of the orogenic root (Andersen & Jamtveit 1990,
Millnes et al. 1997). Due to the gradual uplift the exten-
sion was accommodated both by ductile, semi-brittle and



























