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Abstract

The area of South Spitsbergen National Park is exceptionally vulnerable to degradation
caused by human activity due to the pristine condition of the natural ecosystem. Therefore,
both environmental assessment and its thorough monitoring is of vital importance.

The present research is concerned with the assessment of topsoil contamination near
the Stanistaw Siedlecki Polish Polar Station (PPS) in Hornsund, Svalbard. To achieve this,
we employed magnetic methods supplemented by chemical analyses and microscopic ob-
servations. Laboratory experiments were used to evaluate the concentration, magnetic min-
eralogy and grain-size distribution of anthropogenic magnetic particles.

Fig. 1 presents the spatial distribution of topsoil magnetic susceptibility in the PPS
area. It indicates that heavy-metal contamination near the PPS originates primarily from lo-
cal sources — the station’s main building and scrapyard (A1 in Fig. 1), as well as the fuel sta-
tion (A2 in Fig. 1). The range of the soil contamination does not exceed 50 meters. The
comparison between the results of this study and an earlier investigations of soil contamina-
tion in the PPS area (Luks and Gtowacki 2007) shows that the areal extent of the PPS im-
pact on the environment has not expanded significantly since 2004 (although a new
contamination source, the scrapyard, is now present).

Further analyses showed that anthropogenic spherical, magnetite-like particles are pre-
sent near the station, whereas uncontaminated topsoil is devoid of such particles. Magnetite
and goethite are the primary magnetic phases, with magnetite levels being higher in the pol-
luted area. Magnetic fraction of contaminated topsoil consists of a mixture of single-domain
and multi-domain grains, while uncontaminated topsoil contains smaller grains.
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Fig. 1. Spatial distribution of the magnetic susceptibility (y) of topsoil near the Stanistaw
Siedlecki Polish Polar Station in Hornsund, Svalbard (grey polygons represent various
building of the station: | — the main building, Il — sewage treatment plant, Il — snowmobile
parking, IV — storage hall with waste incinerator, VV — scrap yard, VI — workshop, VII — me-
teorological station, VIII — magnetics stations, 1X — seismological station, X — fuel station,
XI — harbor warehouse, XII — fuel depot for helicopters; thick black line indicates the road
between harbor warehouse and the main building; black triangles represent sampling sites
with sample numbers: H1, H2, etc.).

Results show a clear correspondence between Pollution Load Index and magnetic sus-
ceptibility anomalies in the area. This study demonstrates that topsoil magnetic susceptibil-
ity in the PPS area reflects the heavy-metal contamination. Consequently, magnetic methods
offer a relatively rapid, inexpensive, non-invasive and sensitive tool for the evaluation of
topsoil contamination in environmental monitoring programs.
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