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ABSTRACT. Crude oil-polluted and non-polluted soils of the subpolar tundra region were investigated with commonly 
used enzymatic activity tests and microbial biomass determinations (microbial basal respiration, substrate-induced 
biomass-C and chloroform-fumigation biomass-C, arginine ammonification, dehydrogenase, 13-glucosidase and 
arylsulfatase activities). The purpose was to obtain information about the suitability of the tested methods to characterize 
the microbial soil conditions affected by oil pollution and/or cold environmental soil conditions. Recommendations for 
the application of the methods for investigation of selected soil microbial activity in cold climates are given. Detailed 
information on soil minerals, organics, texture etc., the degree of oil pollution, the age of the contamination and 
suitability of the microbial activity methods themselves are required for an interpretation. We urgently recommend (I) to 
test the method for its suitability before any data collection in series and (II) the general application of ecophysiological 
ratios between two parameters instead of single parameters. 
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Introduction 

The Upper Vozey oil field in the subpolar region of 
the Komi Republic close to the Arctic Circle has one 
of the most prominent oil resources in Russia west 
of the Ural mountains. Defective pipeline systems 
and obsolete oil extraction techniques during the 
Soviet era have produced extensive oil pollution: up 
to 30% crude oil in the soil and oil lakes on the soil 
surface everywhere. It is proposed that the 
contamination be removed, the soils remediated and 
the sites be recultivated. In order to control the 
efficiency of these treatments selected 
environmental indicators must be applied to 
characterize soil quality (Ad-hoc-Arbeitsgruppe, 
1995; Pankhurst et al., 1998). In the first period 
commonly used enzymatic activity tests and 
microbial biomass determinations (Alef, 1991; 
Schinner et al., 1996) were tested for their 
effectiveness in characterizing the microbial 
conditions in soils affected by oil pollution as well 
as under cold environmental conditions. 

The soil survey and soil description was carried out 
according to the US Soil Taxonomy (Soil Survey 
Staff, 1998). Most non-biological methods are 
described in detail in Schlichting et al. (1995). Dry 
mass was determined gravimetrically after burning 
the oven-dried (105°C) soil sample at 600°C for 24 
h. Total organic carbon (TOC) was calculated by 
measuring the evolved CO, after dry combustion. 
Crude oil was measured after extraction with 1,1,2- 
trichlortrifluorethane using an IR spectroscope 
(Hüttmann, 1999). Crude oil carbon (Oil-C) was 
estimated as follows: Crude oil x 0.86 [(CH,)j. The 
biogenic organic carbon (C) was defined as TOC 
- Oil-C. Total nitrogen (Ne) was measured by 
Kjeldahl extraction in a flow injection analyzer 
(Jones, 1991). The pH value was measured in 0.02N 
CaCl„. 

The CFE-microbial biomass-C (CFE-C m,c) 
was determined by the chloroform-fumigation-
extraction (CFE) procedure according to Vance et al. 
(1987). After soil fumigation with chloroform for 
24h, carbon was extracted from the soil with 0.5 M 
K,SO4  and determined after dry combustion (see 
TOC determination). The extracted carbon was 
converted into biomass carbon with the k„ factor 
0.37. The SIR-microbial biomass-C (SIR-C m,c) was 
indirectly determined by substrate induced 
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