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Spiders along a pollution gradient (Araneae)
Seppo Koponen1, Galina G. Koneva2
Abstract: Thirty-one species were found during a study of the ground-living spiders at a distance of 2.5-30
km from a smelter, in Monchegorsk (Kola Peninsula, Russia). Three species were found in an industrial
barren 2.5-5 km from the smelter. Two of them, Steatoda phalerata and Agyneta gulosa, were caught at
the 2.5 km site. Eight species were collected in a heavily polluted area, 10 km from the smelter. Eighteen
species were found both at the 20 km and 30 km sites. The spider assemblage in a slightly damaged spruce
forest, 30 km S of the smelter complex, was more or less typical for the northern taiga forest-floor. Spider
densities were very low (3-6 ind./sq.m.) at heavily polluted sites, and close to normal magnitude of northern
conifer forests (60 ind./sq.m) at the 30 km site.
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Introduction
In the late 1980’s, news on heavy pollution loads from the Russian smelters in the Kola Peninsula and their possible effect on needle losses of pine in northern Finland, were the starting point
for active studies on forest vegetation health. Connected with or included in this project, a great
number of research groups studied pollution and monitored its effects on the nature in northern
Finland, Russia and Norway (Tikkanen, Niemelä 1995). Many Russian scientists studied the pollution and its effects in the Kola Peninsula, especially in Monchegorsk but also in Nikel, Pechenga
(e.g. Kozlov et al. 1993, Chernenkova et al. 1995).
Spiders, as some other predator groups, have been found at heavily polluted sites near the
smelters (Bengtsson, Rundgren 1984, Koneva 1993, Koponen, Niemelä 1993, 1995). Therefore
spiders have often been used as indicators in monitoring of effects of pollution (see e.g. Clausen
1987). In the present paper, we will give information on spider assemblages near the Severonikel
smelter complex, Monchegorsk, based on materials collected by the second author in the early
1990s. For general data on the nature and degree of pollution in the area, see Kozlov et al. (1993).
For the spider fauna of natural forests in the northern boreal taiga zone, see e.g. Koponen (1977,
1999) and Rybalov (2003).

Material and Methods
The study area lies near Monchegorsk (about 68°N, 33°E), in the spruce forest zone (Fig. 1). A
pollution gradient was investigated from an eroded industrial barren, 2.5 km N of the smelter,
to a little damaged spruce-dominated forest, 30 km S of the smelter, at five study sites (Table 1).
Three of them, 2.5 km to 10 km, are situated in the most seriously damaged area found in satellite
surveys by Mikkola, Ritari (1992) and classified as “forest dead area”. The shrub and ground
layers (including herb, moss and lichen vegetation) at a 20 and 30 km distance from the smelter
resemble those in natural forests, although marks of decline are seen on spruce trees.
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