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Abstract

Natural and anthropogenically-affected Cryosols of the Fildes Peninsula (King George
Island, NW Antarctic Peninsula) from the surroundings of Russian polar station Bellings-
hausen were investigated by vertical electric sounding. The aim of the study was to asses
the thawing depth and active layer thickness. Natural Turbic Croysols showed lesser
thickness of active layer than the soils of former reclaimed wastes disposals. Average
thickness of the active layer was 0.3-0.4 m in natural soil and 1.3-1.4 m in anthropo-
genically-affected ones. This was affected by the change in the temperature regime of
soils, and related to the destruction of upper organic layer and mechanical disturbance of
the active soil layer on the waste polygons. It was shown, that the use of vertical elec-
tric sounding methodology in the soil surveys is useful for the identification of the
permafrost depth without digging of soil pit. This method allows the identification
of soil heterogeneity, because the electric resistivity (ER) values are strongly affected
by soil properties. ER also intensively changes on the border of different geochemical
regimes, i.e. on the border of the active layer and the permafrost. The lowest ER values
were found for the upper organic horizons, the highest for permafrost table. Technogenic
Superficial Formations exhibit lower resistivity values than natural soils. Therefore, dis-
position of WP and disturbance of the soil surface, results in permafrost degradation and
an increase in the active layer thickness.
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Introduction

Soils and terrestrial ecosystems of the ecosystem from direct effects from other
Antarctic attracts the interests of soil scien- continents and due to relatively low anthro-
tists, ecologists, geologists and chemists be- pogenic disturbance of region. The severe
cause of the isolation of landscapes and conditions in Antarctic result in formation
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of weakly developed organic soils and spe-
cific soil cover with the dominance of Cryo-
sols, Leptosols and Regoliths (Vlasov et al.
2005, Campbell et Claridge 1987). The soils
and biosediments of different parts of the
Antarctic have been investigated in aspects
of morphology (Glazovskaya 1958, Bock-
heim et Hall 2002, Mergelov et al. 2012,
Abakumov 2010, Abakumov et Mukhame-
tova 2014, Abakumov et al. 2008), texture
and lithology (Beyer et al. 2000, Abakumov
2010), mineralogy (Shaefer et al. 2008), ge-
ography (Campbell et Claridge 1987, Gili-
chinskiyetal.2010), micromorphology (Ku-
biena 1970, Ilieva et al. 2003), and anthro-
pogenically-induced changes (Balks et al.
2002, Kirtsideli et al. 2010). Many studies
are connected to the accumulation of bio-
genic elements, humus formation and hu-
mification (Bolter 2001, Blume etal. 1996).
Recent investigation has showed essential
anthropogenic pollution of the Fildes Penin-
sula (Amaroetal. 2016, Padeiro etal. 2016).

Maritime Antarctica is characterized by
the temperature and humidity conditions
that differ from other parts of the Antarctic
continent. Therefore, the soils of this region
are considered as most developed in verti-
cal scale and more weathered and differen-
tiated than the soils from other regions. The
most investigated area in terms of pedol-
ogy in the Western Antarctic is the King
George Island, the Fildes Peninsula in par-
ticular (Bockheim 2015). Soils of the Fildes
Peninsula has been investigated by many
researchers. Soil diversity and genesis was
described with a special relation to environ-
mental conditions (Bolter 2011, Gilichin-
skiy et al. 2010). Geochemical state of the
soils were described by Lee et al. (2004)
with the emphasis given to the geochemis-
try of parent materials. Soil biological fea-
tures were investigated in relation to soil
development by Bolter (2011). Data on ini-
tial processes of soil organic matter forma-
tion, i.e. humification and transformation,
were published during the last decade (Aba-
kumov et al. 2014, Abakumov 2010, Aba-
kumov et Mukhametova 2014). The anthro-
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pogenic impact for the soils of the Fildes
Peninsula was evaluated as well, especial-
ly in terms of spatial impact assessment of
different factors (Peter et al. 2008), poly-
cyclic aromatic compounds accumulation
and redistribution (Abakumov et al. 2014,
2015)and trace elements geochemistry (Lu
et al. 2012).

Nowadays, anthropogenic impact on the
natural ecosystems of the Fildes Peninsula
is expressed not only in contamination, but
also in various other disturbances, such as
e.g. soil ovecompaction caused by mechan-
ical impact, soil surface consumption by a
waste disposal and changing of the thermal
regime on the areas and surroundings of the
overwintering stations (Peter et al. 2008,
Rakusa-Sushevskiy 1998). In this respect,
soil thermic regime of the Fildes Peninsula
was assessed in details by Michel et al.
(2014). It was shown that the maximal thaw
depth in Turbic Crysols was 117.5 cm. At
the same time, active layer depths in Ant-
arctic are quite variable and depend on the
soil texture, landscape position, type of veg-
etation cover and the distance from the oce-
anic waters (Abramov et al. 2011). Perma-
frost table in soils is faced to the friable
ground in many investigated plots, but, at
the same time, permafrost can be situated
inside the massive crystallic rock (Gilichin-
skiy et al. 2010). In such case active layer
depth determination with the use of steel
bar penetration became impossible (Gili-
chinskiy et al. 2010).

Active layer thickness and the depth of
the permafrost layer are the basic features
of soil cover of the Polar region and can be
assessed by different direct or indirect
methods. The classic method is to dig the
soil profile or to drill the soil-ground mass.
It is also possible to push a sharpened steel
bar into the soil or ground until the frozen
ground is encountered. There is still a dif-
ficulty to assess the steel bare penetration
rate in case of grounds, which contents the
features of wastes disposal and/or accumu-
lations or high portion of stons of different
size. While the still bare penetration and
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drilling became not very effective in the in-
vestigation the soil-anthropic-layer strata’s,
the electric resistivity measurements like a
nonpenetrative method became more infor-
mative tool for investigation of soil-perma-
frost complex organization and its layer
stratification. That is why the use of Verti-
cal Electric Sounding (VERS) became actu-
al for the Antarctic environments, in which
the Circumpolar Active Layer Monitoring
(CALM) plots can not be established. This
is especially true for the places with the
weak soil layer, underlayed by massive
crystallic rock. The second aspect of the
VERS methodology application is that it
might be used in the presence of metallic
and plastic wasted residues in soils of the
polar station surroundings. This prevent the
steel bar penetration into the soil-ground
complex.

Nowadays, direct-currentresistivity (DC
resistivity) methods are used for the identi-
fication of permafrost depth and soil profile
heterogeneity. Geophysical methods have
manyadvantages (Scotetal. 1990) and have
been widely used for permafrost identi-
fication and evaluation of soil permafrost
layer vertical stratification (Hauck et al.
2003). This is a quantitative method, which
allows carrying out quick measurements of
ER along the different soil profiles, stratas
and the permafrost layer. The key advan-
tage of these methods is that the equip-
ment is portable, easy to handle and can be
used in severe climatic expedition condi-
tions. The second one is the ability to de-
tect the permafrost depth or to specify soil
stratification without drilling or soil-pit prep-
aration. A one-dimensional model can be
assumed for mapping of the permafrost
depth in relatively homogenous conditions,
whereas the two-dimensional approach was
proposed for plots with a high degree of
inhomogeneity (Hauck et al. 2003, Pozdny-
akov 2008). It is well known that electric
conductivity and resistivity depend on soil
chemical and physical properties, especial-
ly salt content, soil texture class of the fine
earth, coarse fraction content, and soil mois-

ture (Pozdnyakov2008, Magnin etal. 2015).
It was substantiated previously (Pozdnya-
kov 2008) that vertical electrical resistivity
sounding (VERS) method is useful for the
identification of separate soil horizons and
stratas. The method of VERS allows to
identify the contrast between soil horizons
and layers changes in vertical scale and
provides the precise information about so-
lum-parent material organization. On the
basis of the published data (Pozdnyakov
2008, Hauck et al. 2003, Gibas et al. 2005,
Smernikov et al. 2008, Vanhala et al.
2009, Turu et Ros Visus 2013), we suppose
that there are essential changes in the val-
ues of electrical resistivity on the transition
from the solum to the permafrost (Abaku-
mov et Tomashunas 2016, Alekseev et al.
2016, Abakumov et al. 2017). Moreover, it
has been previously shown, that values of
electric resistivity (ER) are different for
clays, sands, over-moisted layers and per-
mafrost. ER can be only about 10-30 Qm
in clay textured substrata’s, about 500 Qm
in dry sand or even up to 40000-80000 Qm
in permafrost layers. Measurements of ER
and ER visualization are well known meth-
ods for permafrost mapping and identifi-
cation of soil-lithological heterogeneity in
a vertical scale (Pozdnyakov 2008, Mar-
chenko 2007).

The task which is underestimated for
polar environment is the role of anthropo-
genic disturbances in the formation of the
profile changes of electric resistivity val-
ues in soils, affected by precense of wastes
disposal in surroundings of polar stations.
Polar stations use the soil cover as the soil
as the specific ecosystem service of “of
soil space”.

There are many current and former WPs
on the territory of the Fildes Peninsula
(plots 3-7). The former and reclaimed wast-
ed disposal still shows the residual tech-
nical hard remnants inside the soil profiles.
That is why we suppose that soil active
layer will be affected by the presence of
hard metallic and other remnants of the
station activity.
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Therefore, the aim of this study was to
measure ER in various soils of the Fildes
Peninsula, identify the depth of permafrost
and active layer thickness, and identity the

Material and Methods

Study sites

The soil profiles were described and
VERS procedure in field was conducted
during the 61% Antarctic expedition from
January 17,2016 to February 25, 2016. Soil
descriptions were partly published early
(Abakumov et al. 2008, 2010). Soils inves-
tigated belongs to Sub-Antarctic maritime
zone (King George Island, South Shetland
archipelago), Antarctic region. The “Bel-
lingshausen” station (Russian scientific and
logistic center on King George Island, 62°
1278, 58° 58" W, 40 m a.s.l.) is situated on
the Fildes Peninsula. The parent materials
here are presented by andesites, basalts, and
tuffs, the coastal areas is covered by mari-
time sands and gravels, while the perigla-
cial plots are occupied by moraines and
some fluvioglacial materials (Peter et al.
2008). The average annual temperature of
air is -2.8°C, in Austral summer (January
and February) the average monthly tem-
perature rise up to 0.7-0.8°C (Abakumov
et Andreev2010). The soil surface tempera-
ture, however, is essentially higher when it
is free from ice and snow. The total annual
precipitation reaches 729 mm, the number
of days with precipitation is from 22 to 30
days in month. The wind velocity is about
9.3ms" (Peter et al. 2008) with maximum
about 28 m s™'. Vegetation diversity of the
Fildes Peninsula is quite high in compari-
son with the ice-free landscapes of other
Antarctic regions (Peter et al. 2008, Parni-
koza et al. 2011, Abakumov 2011). Mono-
specific plant communities as well as mixed
ones are common for both coastal part and
in plateau of peninsula (Peter et al. 2008).
This provides a possibility to many authors
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differences in permafrost layer in the natu-
ral environments and under the former
WPs.

to identify it as a tundra or Antarctic tun-
dra (Convey 2003, Casanova et Cavieres
2012). Plant communities of King George
Island are the most developed and richest
in whole the Antarctic (Peter et al. 2008,
Parnikoza et al. 2011). There are plots of
former penguin rockeries (Pygoscelis sp.),
rocks affected by sea petrel (Laurus domi-
nicanus) and fresh moraines in periglacial
part, but not exactly on the territory of Bel-
lingshausen station. The Fildes Peninsula
presented mainly by tundra environment,
or in some cases, by barrens communities,
that is why the organic layer plays an im-
portant role in regulation of the thermic
regime of the upper solum. At the same
time an essential disturbances of soil sur-
faces are typical for the areas of stations
locations and, especially for the locations
of WPs, located in surroundings of the sta-
tions facilities. These disturbances could
affect not only soil stratification and solid
phase composition, but also the thawing
depth and general solum stratification (Aba-
kumov et Andreev 2011).

Twossoil type were investigated near the
location of Russian station Bellingshausen
— Turbic Cryosols and Turbic Cryic Tech-
nosols ([1]) in the former waste disposal.
These WP strongly affect the soil cover of
the area about 1 ha in surroundings of the
station (Fig. 1) and in during the 2015 they
were reclaimed and the most of the tech-
nical hard materials were moved to the
“Neftebaza” place where they were second-
ary stored into the former oil tank. Now
the technical hard remnants still persist in
the soil profiles of the territory of former
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WP, and are mixed with soil mass due to
cryogenic process. That is why our working
hypothesis was that the presence of tech-
nical hard material may affect the soil hor-
izontal organization as well as soil thermic
regime. Previously it was shown (Abaku-
mov et Andreev 2011), that the presence of
developed organic horizons on the soil sur-
face provide the specific temperature dy-
namic in soil profile, generally it expressed
in decreased annual soil temperatures be-
cause of isolation of soil by organic layers.

The soil cover disturbance could also
change the soil thermic characteristic by
increasing of thawing depth. The working
hypothesis of this study was to evaluate
the soil electric resistivity values in soils
ofnatural landscapes and those landscapes,
which were changed by previous wastes
disposals. Soils, investigated (Fig. 2) are

classified as Turbic Cryosols in case of nat-
ural environments and Turbic Cryic Tech-
nosols in cases of former WP. Natural soils
are covered by organic layer, composed by
bryophyte and lichens, while soil of the
former disposal have not any organic lay-
er. That is why the organic carbon content
in anthropogenically-affected soil is lower
than in natural ones. The main difference
between two types of investigated soil is
the portion of the coarse (skeletal) frac-
tion, which is essentially higher in soil of
former disposal. This is, evidently caused
by presence oftechnical hard remnants, and
this give an opportunity to classify soil as
Technosols. All the soil investigated has an
acid fine earth and contains no any salts,
the total organic carbon content is not high
(Table 1) and this can not essentially effect
the ER values.

Coase Presence of
Plot ToC F PHHzo PHCaClz fraction Soil Type |technical hard
number (%) (%) o .
(%) material
1 1.49+0.12 | 0.22 5.07 4.57 27 Turbic Cryosol No
2 2.53+0.16 | 0.32 5.21 4.89 35 Turbic Cryosol No
3 | 0.54:003 | 002 | 580 | 4.90 2o | Turbic Cryic | Technical hard
Technosols remnants
4 | 0302003 | 002 | 512 | 489 47 | TurbicCryic | Technical hard
Tecnosols remnants
s | 038:003 | 002 | 493 | 452 67 | TurbicCryic | Technical hard
Tecnosol remnants
6 | 1.02£006 | 006 | 467 | 3.89 45 | Turbic Cryic | Technical hard
Technosol remnants
7 | 097£005 | 008 | 5.15 | 480 53 | Turbic Cryic | Technical hard
Technosol remnants
8 1.22+0.07 | 0.09 4.38 4.10 21 Turbic Cryosol No
9 2.93+0.23 | 0.23 4.80 4.60 29 Turbic Cryosol No
10 6.41+0.23 | 0.39 4.77 4.54 35 Turbic Cryosol No
11 4.76+0.21 | 0.51 6.69 6.60 28 Turbic Cryosol No
12 1.14+0.05 | 0.05 4.21 4.01 27 Turbic Cryosol No
13 2.43+0.06 | 0.29 4.77 4.54 26 Turbic Cryosol No
14 2.20+0.03 | 0.26 3.55 3.10 32 Turbic Cryosol No

Table 1. Soil general properties (upper solum). Data on carbon content were determined in 4 repli-

cations, standart deviation values are given after +.
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Fig. 1. Surface of a natural landscape (A) and of the former reclaimed waste disposal near the

Bellingshausen station, Fildes Peninsula (B).

Fig. 2. Natural (A), and anthropogenically-affected soils (B) in the surroundings of the Bellings-

hausen station, Fildes Peninsula.

Methods of ER measuring

The ER values of the soil profiles, sep-
arate horizons and upper permafrost layers
can be estimated from the vertical electri-
cal sounding data, which provides the val-
ues on the changes in the electrical resis-
tivity throughout the profile from the soil
surface without digging pits or drilling.
This method allows dividing the soil layer
vertically into genetic layers with different
properties and characteristics and to evalu-
ate the current active layer depth (Pozdny-
akov et al. 1996, Pozdnyakov 2008). Typi-
cally, different soil layers have different ER
values. That is why, the sharp changes in
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ER values in soil profiles can be interpreted
as results of transition of one horizon to
another (Pozdnyakov 2008, Ohashi et al.
2012).

In our study, the resistivity measure-
ments were performed using four-electrode
(AB + MN) arrays of the AMNB configu-
ration with use of the Schlumberger ge-
ometry (Marchenko 2007). A Landmapper
ERM-03 instrument (Landviser, USA) was
used for the VERS measurements in this
study. Vertical electric soundings using the
Schlumberger configuration were carried
out at nine locations on different part of the
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“Bellingshausen” station surroundings. To-
tally 14 soil plots were chosen for investi-
gation: 10 natural soils and 4 WPs. The
natural soil were situated in surroundings
of station, but not far than 500 m, while
the WPs plots were situated very close to
the station territory. The apparent resistivity
readings at every VERS point were auto-
matically displayed on the digital readout
screen and then written down on the field
note book with taking into account the
geometry factor.

A VERS was used to study the upper
0- to 3-m thick layer in greater detail. The
distance between the A and B electrodes
ranged from 20 to 600 cm while the dis-
tance between the M and N electrodes was
constant — 10 cm. The distance between M
and N electrodes was constant, while the
distance between A and B horizons was
changed according to nessesary depth of
sounding which is proportional to the
(A-B)/2 values. The electrodes were placed
on the soil (ground) surface with depth of
penetration into soil about 0.5 cm. The dis-
tance between M and N electrodes were
constant, while the distance between A and
B electrodes changed from 10 to 600 cm.
The soils were "sounded" thoroughly and
found to vary between 10 cm and 3 m in
A-B distances. A 1D layer model (Mar-
chenko et al. 2007) of apparent and real
resistivity’s processing and visualization

Results and Discussion

Fig. 3 and Table 2 show data and inter-
pretation for the sites investigated. Meas-
ured apparentresistivity values (black dots)
are plotted against half electrode distance
and fitted by manual curve resulting from
inversion process. Solid black line denotes
the layer model and the thin lines show the
calculated model apparent resistivity curve.
The purpose of the program ZONDIP is to
determine the resistivity of the rectangular
blocks that will produce an apparent resis-

were used. This model provides the data on
apparent resistivity values changes with
the depth (p), the layers thickness (h) and
layer depth (z).

Totally 14 soil profiles from the differ-
ent parts of the surroundings of the Bel-
lingshausen station have been investigated.
Field data presented by three replications
of measurements at each point, totally 14
soil profiles were investigated. The geo-
metric factor, K, was first calculated for all
the electrode spacing’s using the formula:
K = m x (AB/2+MN/2) x (AB/2-MN/2)/
(2xMN/2) for Schlumberger array. The val-
ues obtained, were then multiplied with the
resistance values to obtain the apparent re-
sistivity, pa, values. Then the apparent resis-
tivity, pa, values were plotted against the
electrode spacing’s (1/2AB) on a log-log
scale to obtain the VERS sounding curves
using an appropriate computer software
ZONDIP.

The modeling of the VERS measure-
ments carried out at 14 measuring points
has been used to derive the geo-electric
sections for the various profiles. These have
revealed that there are mostly two or three
geologic layers beneath each VERS station.
Three resistivity sounding curve types
were obtained from the studied area and
these are the 1 (p1>p2< p3), 2 (p1< p2<p3)
and 3 (p1>p2< p3>p4) type curves.

tivity pseudo-section that agrees with the
actual measurements. The depths of the lay-
ers can also be changed manually by the
user. The optimization method basically
tries to reduce the difference between the
calculated and measured apparent resistivi-
ty values by adjusting the resistivity of the
model blocks. However it must be stated
that small-scale lateral inhomogeneities do
not allow a very good agreement between
model and observed data.
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Fig. 3. Electric resistivity curves and
models of soil profiles at investigat-
ed sites. Solid line (1): denotes the
layer model; dotted line (2): denotes
measured values; thin lines (3): de-

notes calculated model curves. Verti-
cal scale: ER values (Q2 m); horizon-
tal scale: AB/2 distance (m).
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VERS P-modelled resistivity Z-bottom layer depth Depth
section (Qm) (m) permafrost table (m)
1 25.7 0.06
0.7 0.2
147.0 0.6
860.0 0.8 0.8
2 70.0 0.0
16.0 0.1
14355.7 0.7 0.7
3 6.0 0.0
1211.0 0.1
1143 0.4 0.4
4 49.7 0.08
0.6 0.1
2.7 1.1
150.0 1.3 1.3
5 20.0 0.0
611.8 0.04
103.6 0.08
150.5 1.1 1.1
6 30.0 0.0
141.4 0.07
28.6 0.2
791.1 1.3 1.3
7 22.9 0.0
141.4 0.07
28.6 0.2
791.0 1.4 14
8 364 0.0
3.6 0.04
35565.5 0.5 0.5
9 19.6 0.0
1.4 0.05
364.0 0.4 0.4
10 6.4 0.0
6956.0 0.6 0.6
11 45.7 0.0
19378.0 0.3 0.3
12 10.7 0.0
1328.6 0.08
199.3 0.2
105.9 0.3 0.3
13 8.6 0.0
1470.0 0.05
1310.0 0.1
22853.0 0.5 0.5
14 15.0 0.0
57.0 0.04
710.0 0.4 0.4

Table 2. Modeled resistivity and evaluated depth of permafrost table.
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Results of soil VERS measurement (see
Table 2) show essentially heterogeneity of
ER values within the soil profile in inves-
tigated plots. The lowest values of ER
were revealed for the upper solum of the
soils investigated. There are notable sharp
changes in ER values with soil depth,
particularly in those layers, where the so-
lum (active soil layer) is in contact with
the permafrost table. This well corresponds
to data, obtained previously (Ohashi et al.
2012, Abakumov et Tomashunas 2016, Gi-
bas et al. 2005, Ikeda 2006), that the per-
mafrost layers shows the ER values about
hundreds - thousands Qm, while the soil
materials in borders of active layer charac-
terizes by values about 10-100 Qm. The
data obtained show that the upper border
of the permafrost layer coincides with that
ER transition, which was identified in field
on the base of soil profile morphology de-
scription.

There is general trend of increasing ER
in all the soils investigated from the top-
soil to the permafrost table. The interrup-
tion in these increasing of the lines are
more expressed in soils of former WPs dis-
posals and caused by they former mechan-
ical soil disturbance and appearance of ar-
tificial materials in solum.

In general, there are two differences if
ER curves between natural soil and soil of
the former waste disposal. The first is the
higher vertical heterogeneity of ER distribu-
tion in anthropogenically affected grounds
than in natural soils. This reflects the me-
chanical heterogeneity of soil profile, where
turbic processes appears not only as a re-
sult of cryogenic process, but also caused
by admixing of solid technical hard rem-
nants to the soil material. The last factor
result in more pronounces turbation proc-
ess. The second difference of soil on the
former wastes disposal is the higher thick-
ness of active layer — up to 1.3-1.4 m, in-
stead of 0.3-0.7 m in natural soils. The
higher thickness of the active layer related
to more intensive thawing processes in
soils, affected by waste disposal. Technical
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hard remnants, situated in soil material
increase the soil thermal conductivity and
provide penetration of air in deeper layers.
In addition, the absence of organic layer in
case of waste disposal leads to increasing
of thawing process due to higher isolation
and to the absence of thermic isolation of
soil, provided by organic layer. The role of
organic material in thermal isolation of Ant-
arctic soils discussed previously (Abaku-
mov et Andreev 2011), while soil tempera-
ture regime were compared for soil with
organic layer and without. Previously, the
VERS methodology were applied for as-
sessment groundwater level in grounds
(Samouglian et al. 2005) and ground water
contamination on the territory of waste dis-
posals (Karlik et Kaya 2001). In addition,
the electric resistivity was used for map-
ping of oil spills in Antarctic environment
(Pettersson et Nobes 2003). But no com-
bined evaluation of ER for wastes poly-
gons on permafrost environments were ap-
plied. In case of permafrost affected soils,
application of VERS became useful for
evaluation of soil thawing depth. VERS
methodology can be used also for moni-
toring of the station current activity impact
on the grounds. Degradation of permafrost
can affect the stability of buildings base-
ment and construction stability (Chambers
etal. 2006). The data presented in this study
on ER values in permafrost-affected soil
coincides with those, published by McGi-
nins et Jensen (1971) and Kasprzak (2015)
who have shown that increased values of
ER related to the permafrost table. At the
same time, ER values in anthropogenically-
affected soils are lower that in natural
ones.Anthropogenically-affected soils show
the lower ER values throughout the verti-
cal profile which is connected with chang-
ing of composition and stratification of the
solum. This is normal for Technosols in of
Boreal environments, without effect of per-
mafrost (Pozdnyakov 2008). The higher ER
values in soils of natural environments
caused by natural fabric of the particles
and aggregates as well as higher portion of
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the fine earth of clayely texture, which nor-
mally provides the higher measured ER
values (Pozdnyakov 2008). Thus, the ER

Conclusions

Soils of the Fildes Peninsula are vari-
ous in terms of morphology, stratigraphy
and active layer thickness. The main soil
types in surroundings of the Bellingshausen
station represented by Turbic Cryosols in
natural landscapes and Turbic Cryic Tech-
nosols on the territory of reclaimed for-
mer waste disposals. Anthropogenic factor,
namely waste disposition on the territory
of polar station surroundings, results in
changes in soil thermic regime. This is
caused by the accumulation of technical
hard remnants and by degradation of the
upper solum organic layers. It was shown,
that the active layer thickness were twice
higher in Technosols than in natural soils,
which provide evidence of permafrost thaw-
ing under the station activity.

The use of VERS methodology in the
soil surveyis useful for identification ofthe
permafrost depth without digging of soil
pit. Thismethod allows the identification of
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