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Cryolithozone biogeocenosis are characterized by low biological turnover capacity,
mosaic of soil and vegetation cover, poor species composition of phytocenoses and their
low bioproductivity.

Samples of clean and oil-contaminated oligotrophic peat of undisturbed structure
(monoliths) were taken on hilly peatlands of the northern taiga of Western Siberia,
developing in permafrost conditions. Peat was maintained throughout the experiment at
natural humidity, for which the monoliths were regularly weighed (once every three days)
and, if necessary, sprayed with water. The thawing periods (temperature + 7°C) and
freezing (-10°C) lasted 14 days, the duration of the experiment was 4 months.

To assess the effect of pollution on the composition of organic matter and the change
in the microbial community, the following parameters were determined: the content and
composition of labile humic substances (Clhs) (labile humic (Clha) and fulvic acids (Clfa),
total carbon content (Ctot), water-extractable carbon content (Cw), basal respiration (BR),
microbial biomass carbon (MB), petroleum content in samples (OilP). Results are shown in
Table 1.

Table 1. The content of oil products, various fractions of organic matter and
indicators of microbiological activity of peat

Depth, Clhs, Clha, Clfa, Cha/ Cw, Ctot, Cw/ Cw/ Clhs/ J MB, QilP,
cm % % % Cfa % %  Ctot,% Clhs,% Ctot,% COy/gxh ugCg mg kg

QOil 0 1218 342 877 039 146 4257 344 1202 28.62 12.90 1088.6 2247
Oil 15 18.02 7.08 1094 074 129 4438 290 7.13 40.61 23.76 1821.6 9581
QOil 20 18.00 658 1142 058 096 5045 191 536 3568 17.57 1528.6 13300
QOil 25 2156 758 1398 054 080 5032 158 3.69 4284 6.60 503.1 25707
Qil 30 2083 6.75 14.08 048 057 53.08 1.07 273 39.24 4.63 197.6 35240
Clear 0 1545 290 1254 026 167 43.09 388 10.83 3584 109.69 8876.8 1161
Clear 15 2170 6.76 1494 045 1.12 4485 250 517 48.38 69.21 5475.2 5064
Clear 23 2169 719 1449 050 089 5073 176 4.12 4275 11.52 1357.4 5940
Clear 30 1742 622 11.20 054 065 5179 125 371 33.64 5.43 260.3 6162
Clear 40 2051 6.71 13.80 050 0.63 5122 123 3.07 40.04 4.42 213.4 5785

The content of the Clhs Clear variant is relatively evenly distributed over the profile,
decreasing in its lower part. In the Qil variant, an increase in the content of Clhs occurs at
the bottom of the profile; this is probably due to the increased hydrophobicity of peat due
to the content of QOil, and soluble fractions of organic substances accumulate in the lower
part of the profile contaminated with oil products. Low biological activity in the upper
horizons contributes to this, since bioavailable organic matter is not consumed by
microorganisms.

Differences in the indicators of microbiological activity between the Clear and Oil
variants are maximal in the surface layers of peat. In the upper layer of the BR in the Clear
variant, it is almost 8 times higher than in the same peat layer in the Oil variant, the carbon
content of the microbial biomass was 8900 ugC/g in the Clear variant and 1090 pg/g in the
Oil variant.
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