
In the area of NW part of Wedel Jarlsberg Land
(southern Bellsund, Spitsbergen) the studies of forma-
tion of coastal zone began during the 1st Polar Expedi-
tion of Maria Curie-Skłodowska University to
Spitsbergen in 1986 and continued the following years.
They covered about 70 km long coast from
Dunderdalen to the eastern coast of Rrecherche-
fjorden (Harasimiuk 1987, Harasimiuk, Jezierski
1991, Zagórski 2002, 2004). It is characterized by al-
ternate abrasive and accumulative parts. Their spa-
tial location and development depend mainly on
geological structure of background as well as exposi-
tion to waving.

In this article, in reference to the last century,
a special attention was paid to the evolution of
a coast in the section from Skilvika to Josephbukta.
In the Skilvika region the coast is in the form of cliff
developed within the Proterozoic rocks (western
part) and Tertiary rocks with the additional series of
Quaternary sediments (eastern part) (Dallmann et
al. 1990, Birkenmajer 2004, Landvik et al. 1992,
Pękala, Repelewska-Pękalowa 1990). In the vicinity
of Renardodden, due to the intensive accumulation,
there were a few storm ridges formed, at present –
fossil, on the surface of which numerous stations of
XVII and XIX centuries settlements are located
(Krawczyk, Reder 1989). In the section between
Renardodden and Josephbukta, the coast is of accu-
mulative character with a full profile beach. It is
formed by the marine terrace, 2–8 m a.s.l. (terrace I)
and 40-180 m wide, separated with a section of cliff
shore in the zone of marginal moraine of
Renardbreen (Harasimiuk 1987, Zagórski 2002).
The terrace is built of sands and gravels transported
to the shore zone by streams from the tundra area

and a river flowing from the Scott and Renard Gla-
ciers (Fig. 1).

During the last century the coast of NW part of
Wedel Jarlsberg Land was and is still affected by var-
ious morphogenetic factors including littoral, glacial,
fluvioglacial and fluvial processes. They reflect inter-
nal dynamics, feedbacks of atmosphere, cryosphere
and hydrosphere. The Little Ice Age was a remark-
able glacial episode in this area. Its end is dated on
XIXth and XXth centuries (Isaksson et al. 2005).
Large glaciers getting into the sea like Renardbreen
and Rrecherchebreen largely affected coast trans-
formation. Their marginal zones invaded partly the
terrace I level (Fig. 1). There, among others,
exarative redeposition of sediments and fossil flora
took place, e.g. in the case of Renardbreen forefield
– fossil flora dated with the radiocarbon method as
660±80, 1040±80 and 1130±80 BP (Dzierżek et al.
1990). Additional finding is enriched with an occupa-
tion layer (Renardbreen 1) glacially remodelled
(Jasinski, Starkov 1993). Based on the archaeologi-
cal-geomorphological work, there were found small
changes of sea level that were probably due to
glacio-isostasy (Jasinski et al. 1997). Another effect
could be also caused by intensification of abrasion
processes.

During the last century the most important fac-
tors that affect transformation of coasts were marine
processes (waving, tides, longshore current). Within
the coast zone their actions are intensified by fluvial,
glacial and mass movement processes. Destructive
effect of waving is particularly evident in the case of
cliff shores (Fig. 1). The example can be the Skilvika
region where the cliff evolution is additionally pre-
disposed by occurrence of Tertiary carbonaceous
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formation filling up the tectonic graben
(Birkenmajer 2004). However, at the cliff foot there
is formed an abrasive platform, cleared out of sedi-
ments by waving and broadening with cliff recession
(Harasimiuk 1987, Zagórski 2004).

The delivery of material increased during the gla-
cier recession (mainly: Scottbreen and Renard-
breen) when the Little Ice Age was over and the zone
of longshore currents convergence diminished the
abrasion rate in the Calypsostranda region and made
accumulation predominant e.g. in the vicinity of
Renardodden. The archaeological date and
geomorphological works carried out in this region

indicate intensive evolution of Renardodden from
the XVIIth century (Jasinski, Zagórski 1996). The
closest to the present coastal zone (about 60 m from
the coastal line) is the site Renardodden 1 which is
the survival of the Russian station of walrus hunter
from the first half of the XIXth century (Jasinski,
Zavyalov 1995). Originally the hunter station build-
ing was out of the reach of storm waving. However,
due to increase of abrasive processes activity, the old
storm ridge was destroyed and the waves dragged
pieces of brick and organic remains over the tidal
zone (Fig. 1, 2). This condition was still maintained
up to the beginning of the 60s i.e. when quick reces-

103

The conditioning of the evolution of NW part of the coast of Wedel Jarlsberg Land...

Fig. 1. A: 3D model of study area: 1 – oceanic drift (high wave energy), 2 – longshore current (after: Harasimiuk, Jezierski
1991), 3 – sandur cones, 4 – location of archaeological sites. B: Changes of shoreline



sion of the Scottbreen began (Reder 1996, Zagórski,
Bartoszewski 2004). Till 1990 intensification of ma-
terial supply resulted in the extension of the cape by
almost 20 m (Fig. 1). However, lately there some de-
veloping changes of cape geometry has been ob-
served due to poorer material supply from the
marginal zone of the Scottbreen to the coastal zone

and increasing role of marine processes (waving,
longshore current). The part from Skilvika was
largely sheared and that towards the Scott River es-
tuary was aggradated (Harasimiuk 1987, Zagórski
2004).

From the works carried out in the 80s of the last
century the area of accumulative coast situated be-
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Fig. 2. Archaeological site Renardodden 1
A: General view, B: Geological profile across the storm ridge, C: Geological profile across the fragment of storm ridge with dragged oc-
cupation layer (after Jasinski, Zagórski 1996)



tween the Scott River and Pocockodden is consid-
ered to be relatively stable where the north-west
coastal current is of saturated character and its
whole energy makes dislocation of sediments along
the shore (Harasimiuk 1987) (Fig. 1). Observations
and measurements of coastal line changes per-
formed using the GPS receiver during the polar ex-
peditions in 2000, 2005 and 2006 under quiet
meteorological conditions indicate gradual building
up of a new gravelly ridge. However, strong storm
conditions caused removal of the coast by a few me-
ters and return to the previous state. Comparison of
many years’ observations of the coastal line was
based on benchmark point and GPS measurements
point to gradual change of coast geometry (Zagórski
2002, 2004). The autumn-winter storms of extreme
sizes contribute largely to these changes (particularly
in 1992/1993) (Rodzik, Wiktorowicz 1996, Zagórski
1996). Over ten metre removal of coastal line and ad-
dition of gravelly, gravelly-sandy and vegetable cov-
ers on the storm ridge area took place at that time in
the vicinity of the station in Calypsobyen (Zagórski
1996). In successive years such rapid changes were
not observed but gradual reconstruction of the dev-
astated area took place.

At the beginning of the XXth century up to the
sixties fluvial and fluvioglacial processes combined
with marine ones had a significant effect on the coast
shape. Their role was to deliver terrigenous material
to the coastal zone (Harasimiuk, Król 1992). Such
situation was observed, among others, in the case of
vast sandur cones on the distal side of moraine ridges
of Renardbreen (Fig. 1, 2). Slightly oblique area of
semicircular shape was formed. At present due to
Renardbreen recession and fluvioglacial supply dis-
appearance they have become dead forms. Disap-
pearance of land material supply resulted in increase
of marine processes activity which, turn in, caused
formation of a gravelly ridge inhibiting cone destruc-
tion (Harasimiuk 1987, Zagórski 2004). However,
local longshore currents of which one flows towards
north-west and the other south are of significant im-
portance for evolution (Harasimiuk, Jezierski 1991).
The latter supplied with the material from destruc-
tion of fluvioglacial cones of the Renardbreen af-
fected the formation of sand spit bordering
Josephbukta in the east and at present plays an im-
portant role in its transformation. Its evolution was
also predisposed by occurrence of glacial sediments
of Renardbreen marginal zone (Harasimiuk 1987,
Zagórski 2004).

Occurrence of coastal ice is also an essential fac-
tor (for example: Jahn 1977, Jezierski 1992, Rodzik,
Wiktorowicz 1996). Its quick accumulation provides
effective protection of the shore against destructive
activity of waving. Similarly, its long existence in the
spring-summer season inhibits transformation of the
coastal zone (Zagórski 1996, 2004).
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