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The ‘Scotiadalen Fault’ appears on many maps but has not been identified as a single fault in the field. In
addition, the sense of motion on the fault has been an open question. Here I show that this structure is a
zone of distributed dextral strike-slip that is probably the result of Tertiary plate motion as the North
Atlantic opened. As such it is one of the very few fault zones documented to show direct evidence of
dextral, presumably Tertiary, strike-slip.
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The island of Prins Karls Forland lies off the west
coast of Svalbard, parallel to Caledonian orogenic
trends and the Tertiary-aged Forlandsundet gra-
ben (Fig. 1). Both Caledonian (Ordovician-Silu-
rian) and Tertiary deformation are pronounced
in the region (e.g. Morris 1988; Maher et al. 1986;
Craddock et al. 1985; Birkenmajer 1981; Harland
& Horsfield 1974). Mountains run almost the
whole length of the island but the central portion
is notable for a NS valley, Scotiadalen, which has
long been thought to be occupied by a major NS
fault (Atkinson 1960), the Scotiadalen Fault. No
agreement exists on published maps as to the
nature of the fault (e.g. Hjelle et al. 1979; Steel
et al. 1984; Lepvrier et al. 1988; Ngttvedt et al.
1988), and a single fault has not been identified
by detailed mapping (Harland et al. 1979). How-
ever, numerous NE trending, right-lateral faults,
and tension joint orientations indicate that the
area is the locus of distributed dextral shear,
which probably occurred during the Tertiary
(Paleocene-Eocene).

Fracture analysis

Faults

Along 15km of outcrop 28, sub-vertical, NE-
trending faults displace members of the Kniv-

odden and Hornnes Formations (Fig. 1; strati-
graphic nomenclature after Harland et al. 1979).
Apparent displacement is consistently right-
lateral. These faults could be either right-lateral,
strike-slip faults, or, because bedding dips are
predominantly to the SW throughout the area
(Fig. 1) they could be normal faults with
downthrow to the north. No kinematic indicators
were recorded along the fault surfaces, and thus
the precise nature of these faults is not known.

Joints

Fig. 1 shows the orientations of joints in the area
of outcrop dominated by the NE-trending, right-
lateral faults. Tension joints within the measured
populations are sub-vertical, and show strong pre-
ferred orientation patterns. In the southern por-
tion of the area sub-vertical joints cluster about
a NE-SW trend. Similar joints in the northern
portion of the area show a bimodal distribution
with ENE-WSW and NNW-SSE populations;
intervening areas show patterns transitional
between these extremes.

Interpretation of fracture patterns

The faults can be interpreted in two ways: 1) as
Riedel, R;, fractures (Riedel 1929) with pure
strike-slip motion; 2) as extensional features with
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pure dip-slip motion. In either case their en eche-
lon arrangement indicates dextral shear dis-
tributed through the study area. Assuming that
the tension joints are genetically related to the
faulting, and that they faithfully record the exten-
sion direction that developed as a result of shear,
the Riedel fracture interpretation is preferred.
Fig. 1 shows that Scotiadalen can be regarded as
a curved zone of distributed dextral shear, with
a total displacement of stratigraphic markers of
approximately 6 km. The angular relationships
between the faults and tension joints are such that
they are mutually consistent with the inferred
shear directions shown in Fig. 1. The bimodal
tension joint distribution towards the northern
end of the area being considered can be explained
as the result of superimposed joint formation
associated with late Tertiary graben formation.

Regional setting and timing

Strike-slip motion has been postulated for this
region during both Caledonian and Tertiary oro-
genicevents. During the late Caledonian, Harland
& Wright (1979) suggest sinistral motion along
NS trending zones 50 km to the east, and Ratliff
et al. (1988) demonstrate dextral motion along
NW-SE zones 15km to the east. Tertiary age
deformation is thought to have occurred as the
result of dextral strike-slip along the western mar-
gin of Svalbard (Miiller & Scotese 1988; Craddock
et al. 1985; Birkenmajer 1981; Talwani & Eld-
holm 1977}. Fig. 2 shows the relative plate motion
vector of the Greenland/North American plate
with respect to the Svalbard region during the
Tertiary (drawn from data in Miller & Scotese
1988). Although much of the inter-plate motion
was probably accommodated along the Hornsund
Fault Zone (Riis & Vollset 1988) offshore to the
west of Svalbard, plate interactions created a zone
of distributed transpression followed by trans-
tension along the western margin of the archi-
pelago (stippled area in Fig. 2; Steel et al. 1984).
There is some disagreement as to the nature of
onshore Tertiary faulting in western Svalbard.
Ohta (1988) invokes sinistral strike-slip in western
Oscar I Land, while Lepvrier et al. (1988) inter-
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Fig. 2. Map of the island of Spitsbergen (the largest member of
the Svalbard archipelago) showing the Tertiary fold-thrust belt
(stippled), Forlandsundet Tertiary graben (hatched), and the
study area on Prins Karls Forland. Superimposed on this is the
relative motion vector of part of the present-day coastline of
Greenland from 59 Ma to 36 Ma. Data from Miiller & Scotese
(1988) and Steel et al. (1984).

pret the same area as an early Tertiary dextral
fault. Many faults are mapped but few have docu-
mented kinematic indicators.

The relatively simple geometrical relationships
and the lack of secondary modification of the
Scotiadalen fault zone argue against a Paleozoic
origin. The distributed shear zone described here
is well orientated to accommodate shear strain
developed during the Tertiary, and probably
formed prior to the transtensional phase of this
deformation (late Eocene to mid-Oligocene, say
40-30 Ma; Steel et al. 1984; Lepvrier et al. 1988).
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Fig. 1. Map showing the location of the study area. The stippled pattern represents the Knivodden Formation (Harland et al.
1979). Also shown are lower hemisphere, equal area projections of measured joints and bedding surfaces in central Prins Karls
Forland. The numbers give the number of data points in that set, and the point plots are poles to plane (joint or bed) surfaces.
Inferred shear directions in different parts of the study area are based upon an interpretation of the faults as Riedel, R, shear
fractures, and the tension joints as a direct result of the associated stress régime.
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