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Patterns of soil cover organization within the northern
part of the Kondinskaya lowland (Western Siberia)

The paper presents the results of the studies devoted to the morphological features
and properties of soils representing different geomorphological conditions within the
elevated relief forms of the Kondinskaya lowland, with the example of the Kondinskie
Lakes Natural Park area. The northern part of the Kondinskaya lowland is characterized
by a contrasting and diverse relief, which is generally not typical of the middle taiga
zone of Western Siberia. Soil-morphological and -geomorphological methods formed
the structural framework of this research. The results showed that Folic Albic Podzols
(Geoabruptic) formed on the flat tops of ridges are characterized by a moderate thickness
of the E horizon, the largest number of rock fragments, as well as by bedding with
loams that have signs of paleocryogenic deformations. Albic Podzols of terraced slopes
have more developed E and Bs horizons with large wedge like tongues having depth of
about one meter. This group of soils is distinguished by the most diverse structure of
the upper part of the profile due to the variability of morphological elements related to
biogenic pedoturbations. Albic Lamellic Arenosols occupying steep slopes of the ridges
are less developed, and erosional processes often interrupt soil development within this
geomorphic position. Albic Gleyic Podzols (Turbic) formed under the steep slopes of high
ridges develop over buried Podzols, and often contain charcoal-enriched interlayers in
the bottom and middle parts of the profile. Formation of a complex profile, with series
of burials, is possibly associated with the activation of erosional processes related to
fires and ancient human activity. Study results showed that there is a strong relationship
between the lithology on the one hand, and the intensity of podzolization and variability
of soil morphological elements related to biogenic pedoturbations on the other hand.

The paper contains 5 Figures, I Table and 51 References.

Key words: Albic Podzols; middle taiga; Kondinskie Lakes Natural Park; Western
Siberia; buried soils; morphological elements; binomial deposits.
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Introduction

The main patterns of soil diversity, as well as evolution trends within the bo-
real zone of Western Siberia, are largely determined by the specific features of
the relief, parent rocks, and hydrological conditions of the region. Most of the
research works devoted to the soil cover of the taiga zone of Western Siberia men-
tion a high degree of bogging, waterlogging characteristics, even for interfluves
and the relative uniformity of automorphic soils, as characteristic features of this
territory [1-5]. Such a situation is typical of most territories within the boreal zone
of Western Siberia, and, especially, for its central parts: the Vasyugan lowland,
northern part of Tomsk region, and the central part of the Ob river basin [6-8].

At the same time, conditions of soil formation in the taiga zone can differ
significantly within the vast territory of Western Siberia, especially in the periph-
eral parts of the lowland, since they have a different history of geological and
geomorphological evolution, a more dissected relief, and a greater variety of par-
ent rocks. For example, such a situation is typical of the near Ural regions of the
Khanty-Mansi Autonomous Okrug, in particular, in the north of the Kondinskaya
lowland [9]. The territory under consideration is characterized by the alternation
of boggy plains with ridges (“mineral islands”) covered with pine forests [10].
Soil cover is much more contrasted under such conditions: automorphic and hy-
dromorphic soils are clearly delineated without gradual transitions through series
of semihydromorphic soils, and the erosional processes are more intensive. Al-Fe
humus soils prevail on sandy and, to a lesser extent, on loamy sediments in well-
drained positions, while vast floodplains and boggy plains are mainly occupied by
organogenic peat soils. Thus, under conditions of well-drained ridges, the orga-
nization of soil cover is controlled by lithological-geomorphological rather than
hydrological factors.

Another important feature of the territory under consideration is the wide
distribution of binomial covering sediments that significantly complicate soil
cover within the elevated landscape positions. It is obvious that sandy covering
deposits are an integral component of the loamy-sandy lithological framework
of soil-forming sediments within the territory of Northern Eurasia. This fact can
be explained by landscape peculiarities and the geomorphological evolution of
this territory in the Late Quaternary, which significantly contributed to the wide
distribution of three types of glacial and periglacial deposits: moraines, loesses,
and sandy deposits [11-12]. These types of covering sediments alternate with a
gradual increase in the proportion of sands and moraines to the north of the re-
gion, along with a decrease in the proportion of subaerial loams [13]. Note that
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soil formation on different parent rocks representing the lithological framework of
covering deposits within Northern Eurasia is significantly uneven, and soils devel-
oped on sands as well as on binomial deposits; when loams underlie sands, they are
the most unexplored in terms of the geographical aspect. Soils with abrupt textural
contacts are most typical of Europe and Scandinavia [14-19], while for Western
Siberia, they are less characteristic and can only appear in the middle and northern
taiga, in accordance with the spread of moraine-like deposits and silt-dominated
periglacial covers [20]. It is also important to mention that soils formed on binomial
sediments are much less studied for the middle taiga zone of Western Siberia in
comparison with Central and Eastern Europe and Scandinavia. At the same time,
they are of significant interest for better understanding how soil formation occurs
on substrates with abruptic textural contacts under continental climate conditions.

The studies devoted to the diverisity of soils are especially important for the
territory of middle taiga of Western Siberia, as as they can be basis for the protec-
tion and monitoring of soil cover in the context of anthropogenic impact due to
the exploration of oil and gas fields. Recent studies performed for the reserves
within the bogged territories of the East European Plain showed that soils of el-
evated ridges inside the bog massifs are important for the environmental monitor-
ing of protected sites [21].

The aim of the research was to study the main patterns of soil cover organiza-
tion within the northern part of the Kondinskaya lowland (Western Siberia) using
the example of the territory of the Kondinskie Lakes Natural Park.

Materials and methods

The study area is located in the northern part of the Kondinskaya lowland,
within the territory of the Kondinskie Lakes Natural Park. The main objectives
of the reserve are related to the protection of Arantur, Pontur, and Rangetur lakes,
as well as the adjacent landscapes. According to the administrative structure of
the Khanty-Mansi Autonomous Okrug, the study area corresponds to Sovetsky
district (Fig. 1).

The geomorphological framework of the study area was formed as a result
of upper quaternary glaciofluvial processes, and under the influence of the latest
tectonic movements [22]. At the same time, a number of issues related to the
genesis of the modern relief within the northern part of the Kondinskaya lowland
(for example, the possible influence of Quaternary glaciations) continues to be
debated due to the low exploration maturity of the study area with respect to
quaternary geology and geomorphology. In general, the research area is a flat,
boggy plain complicated by separated ridges [23]. Positive topographic forms
have relative excesses of up to 8-15 m. A significant part of the natural park is
occupied by the valleys of the Konda River and its tributaries. Sands, sometimes
with interlayers and lenses of loams, represent the most widespread covering

deposits within the study area.
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Fig. 1. Study site location within the territory
of the Kondinskie Lakes Natural Park, Khanty-Mansi Autonomous Okrug

The climate of the territory is continental with short off-season periods and fre-
quent fluctuations of weather conditions. Average annual temperature is -0.7 °C,
and average annual precipitation is 533 mm. The territory of the natural park is lo-
cated within Sovetsky district of pine green-moss, lichen, and spruce-cedar green-
moss forests of the middle taiga subzone of the forest zone [24]. Forest, bog, and
meadow types of vegetation [10] are the most common within the territory of the
Kondinskie Lakes reserve. Pine lichen, moss-lichen, or moss-shrub forests pre-
dominate on sandy substrates, while mixed pine and pine-spruce forests are com-
mon on sands underlined by loams [25-26]. In accordance with soil-geographical
zoning, the territory of the Kondinskie Lakes Natural Park is located in the Boreal
geographical zone of the West Siberian taiga-forest soil-bioclimatic region, in the
subzone of podzolic soils of the middle taiga (with intrazonal bog soils). A/bic
Podzols are the most common soils within well-drained ridge surfaces. Hydro-
morphic soils, including Histosols, Fuvisols, and Gleysols, occupy a significant
area within the territory of the natural park.

Exploitation of the Talnikovoe oil field that affects the northern part of the nat-
ural park is the main source of anthropogenic impact within the study area [10].
In addition, archaeological sites dating to the Early Iron Age were discovered in
the immediate vicinity of the study sites [23], which speaks well for longstanding
ancient human activity within the territory of the reserve.

Soils of three large ridges (“mineral islands”) located in the central part of
the natural park (Fig. 1) were selected as objects for detailed studies. Two sites
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were located in the immediate vicinity of the Natural Park observation station
at a distance of 700 m (60°51'26.1"N 63°30'43.8"E) and 2000 m (60°51'8.6"N
63°31'49.7"E) to the east of the Ah River. The last one was located at a distance
of 4.5 km to the north of Lake Arantur (60°57'39.0"N 63°30'23.8"E). Field studies
were conducted in the summer of 2018. The main objectives of the proposed re-
search were: (1) to examine the role of lithological and geomorphological factors
in the organization of soil cover; (2) to reveal the influence of these factors on the
morphological and analytical properties of soils in the northern part of the Kon-
dinskaya lowland. Therefore, catenary and soil-morphological methods of studies
were chosen as the main research approaches. In total, 14 soil pits were analyzed.
A field description of the soil profiles was made according to the Guidelines for
Soil Description [27]. Soil classification was given according to the World Ref-
erence Base for Soil Resources [28]. The color of soil horizons was determined
according to the Munsell scale, as well as by using a spectrophotometer VS450
(X-Rite, USA) to obtain the color characteristics of the studied soils in the CIE
L*a*b* color space. Soil samples were air dried and sieved through 1 mm sieves.

Analytical studies included measurements of pH H,O and 1M KCl values in
a solution 1:2.5 soil/liquid ratio by the potentiometric method, the content of the
total organic carbon (TOC) by the bichromate oxidation method according to Ivan
Tyurin [29], the content of oxalate-soluble iron (Fe ) according to the Tamm and
dithionite extractable iron (Fe ) according to Mehra and Jackson methods. The
concentrations in the extracts were determined spectrophotometrically using a
spectrophotometer SmartSpec Plus (Bio-Rad Laboratories Inc., USA). Analysis
of particle-size distribution was done with laser-diffraction particle-size analyzer
LS 13 320 (Beckman Coulter, USA) after the preliminary treatment of soil sam-
ples with sodium pyrophosphate. Soil size fractions and soil texture classes were
determined according to the East European texture classification system [30]. Pol-
ished thin sections were prepared form micro monoliths of selected soil samples,
representing loamy material from lenses and interlayers in the bottom parts of
Folic Albic Podzols (Geoabruptic), collected in field. Samples were dried and
saturated with resin. Micromorphological studies were carried out in polished
thin sections using polarization microscope Eclipse LV 100 POL (Nikon, Japan).
The description of thin sections and individual elements of the microstructure was
carried out according to Gerasimova et al. [31].

Data processing and visualization of morphological and analytical properties
of the studied soil profiles were performed using Microsoft Office software and
Grapher 11 (Golden Software, USA).

Results and Discussion
Soil morphology and classification

Soils of “mineral islands” could be conditionally subdivided into several
groups that differ in thickness of the profile, podzolization process intensity, the
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diversity of soil morphological elements, and the degree of hydromorphism, de-
pending on the specific geomorphological conditions and the lithology of parent
rocks. Figure 2 shows photographs of the most representative soil pits for each of
the discussed groups.

Folic Albic Podzols (Geoabruptic) represent the soils of the flat tops of the
ridges (pits KO-1-18, KO-4-18). In general, the soils of the tops of “mineral is-
lands” are characterized by moderate thickness of the E horizon and a large num-
ber of rounded rock fragments varying in size, from coarse to fine pebbles, in the
middle part of the profile. Small tongues are the most common morphological
elements of the profile, while deep wedge like structures are absent, and the maxi-
mum depth of these morphological elements often coincides with bedding depth
with loams (40-50 cm). The loamy material lies in the form of separate interlayers
with a thickness of up to 50 cm, and often shows signs of cryogenic transforma-
tions manifested in the presence of pronounced traces of cryogenic turbations, as
well as paleopermafrost gleying. This assumption is also supported by the fact
that loamy deposits do not form a continuous cover with consistent thickness:
they are often replaced by sandy material from the above and underlying horizons
in the form of lenses, interlayers, or individual large structures with signs of turba-
tions. Albic Podzol at the top of the largest “mineral island” (pit KO-9-18), where
no bedding with loam was observed, differs from other soils of this geomorphic
position. In this case, tongues have a greater depth (up to 80 cm), and thin lamel-
las are well expressed in the C-horizon, which indicates greater intensity of the
podzolization process.

Albic Podzols (pits KO-3-18, KO-6-18, KO-8-18, KO-13-18, and KO-14-18)
represent the soils of the terraced subhorizontal slopes of the “mineral islands”.
The soils of these geomorphic positions are characterized by the presence of a
powerful E horizon with separate large tongues penetrating to a depth of 1 m, and
a well-defined thick Bs horizon. Rock fragments are much fewer than those in
the soils of the flat tops of “mineral islands”. As a rule, large charcoals, confined
to soil morphological elements that have characteristic signs of tree-fall-related
pedoturbations [32], are present at a depth of 30-40 cm near the border of the E
and Bs horizons. In general, this group of soils is characterized by the most di-
verse structure of the upper part of the profile related to the variability of biogenic
structures (tongues and mounds), as well as the highest intensity of podzolization.

The soils of the steep slopes of the mineral islands have a clear horizontal
stratification from a depth of about 12 cm (pit KO-11-18). In these positions, soil
formation is extremely dynamic and periodically interrupted due to the activation
of erosional processes, probably related to fires and the anthropogenic activity of
ancient people. Lichen cover in such positions is fragmented and often absent.
The soil profile consists of separate interlayers of deluvial or aeolian origin, thin
interlayers of loamy material. The differentiation of the profile because of pedo-
genic processes is weakly expressed; the podzolization process manifests itself
slightly in the form of clarification of the upper part of the C horizon. On the basis
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of the profile’s structural features, these soils can be classified as Albic Lamellic
Arenosols (Abruptic, Aeolic).

Fig. 2. Photos of the soil profiles representing different landscape and geomorphic positions:

A - Folic Albic Podzol (Geoabruptic) at the top of the large ridge (KO-4-18);

B - Albic Podzol on the terrace within the gentle slope of the “mineral island”
(KO-8-18); C - Albic Lamellic Arenosol (Abruptic, Aeolic) of the steep slope of a large ridge
(KO-11-18); D - Albic Gleyic Podzol (Turbic) in the lower part of the gentle slope of a large

ridge (KO-7-18); E - Albic Gleyic Podzol (Turbic) developing over series
of buried Albic Podzols under a steep slope (KO-5-18). Photos by Alexandr Konstantinov

The soils of the contact zone of the mineral islands and the boggy plain sig-
nificantly differ depending on the type of the slope. Albic Gleyic Podzols (Turbic)
occupy the lower parts of the gentle slopes of large mineral islands (pits KO-2-18,
KO-9-18). These soils have a relatively short profile (groundwater appears at a
depth of 1 m) and are practically completely devoid of rock fragments. The upper
part of the profile often has signs of turbations, and the E horizon is represented as
separate discontinuous patches, sometimes alternating with the slightly developed
humus horizon. Signs of gleying appear at a depth of 15-20 cm in the Bs horizon.

Different conditions of soil formation can be observed in areas of contact be-
tween mineral islands and the swampy plain under the steep slopes. These land-
scape positions are characterized by the occurrence of Albic Gleyic Podzols (Turbic)
developing over series of buried A/bic Podzols. In addition to buried soils, the lower
parts of soil profiles in this geomorphic position also include separate layers en-
riched with charcoals and burnt wood (pits KO-5-18, KO-12-18). For example, soil,
opened in pit KO-12-18, has the following profile structure: O-E-Bs-[E]-[Bs]-Bc/
[E]-C/[Bs]. Rock fragments are scarce in the buried soils, and the thickness of the
E horizon varies in the range of 2-8 cm. The formation of a complex profile with
a series of burials is probably associated with the intensification of erosional pro-
cesses due to fires and the activity of ancient people, as indirectly evidenced by the
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proximity of soils under consideration to the archaeological sites. The soils of this
group were formed under conditions of constant waterlogging, and the lower part of
the profile contains Fe-Mn nodules and concretions. It is interesting to note that this
group of soils has a rather small and well-defined distribution area with respect to
relief and vegetation changes: a contrasting transition from Gleysol to Albic Gleyic
Podzol, developed over a series of buried soils, can be observed in soil pit KO-5-18.

Analytical properties

Figure 3 illustrates the particle-size distribution of the most representative soil
pits for each geomorphic position. All studied soils are characterized by the pre-
dominance of fine (0.05-0.25 mm) and medium sand (0.25-0.5 mm). The content
of the coarse sand (0.5-1 mm), as a rule, did not exceed 5-6%, with a tendency to-
ward a slight increase in the C horizons, with the exception of the upper part of the
Albic Podzol studied in pit KO-1-18. In almost all horizons of the studied soil, the
total content of sand fractions was up to 90-95%, which is generally characteristic
of Podzols formed on sandy substrates in the taiga zone of Western Siberia. The
content of clay fraction, as a rule, does not exceed 1%, increasing to 5-6% only in
pits where bedding with loam was observed.

In soil profiles where the natural sequence of genetic horizons is not strongly
disturbed by tongues and other biogenic pedoturbations, there is a tendency for Bs
horizons to be enriched with a clay fraction, which is typical of Podzols [33-34].
In all studied soils, coarse silt (0.01-0.05 mm) predominates over fine and me-
dium silt. The content of silt fraction for the soils of the tops and gentle slopes of
large ridges without bedding with loam, as a rule, does not exceed 5-7%. Higher
contents of the silt fraction are characteristic for horizons and lenses composed of
loamy material (up to 70%), and for soils with series of burials formed in the foot
of steep slopes (up to 20%). In general, a nearly twofold increase in the contents
of silt fraction in the Bs in comparison with the overlying E and underlying C ho-
rizons is typical of soils of flat tops and the terraced slopes of ridges.

Soils under consideration are characterized by an acidic reaction: from strong-
ly acidic in O horizons, to acidic and weakly acidic in mineral horizons (Fig. 3).
Only in the C horizon of Folic Albic Podzol (Geoabruptic) (pit KO-11-19) the
reaction of the medium was close to neutral. On average, pH H,O values varied
from 3.7 in O to 5.6 in C, and pH KCI from 2.6 to 4.7, respectively. It can be noted
that for all the soils studied, there is a tendency to increase pH values (both H,O
and KCI) with depth. The local maximum of pH values is also characteristic for
Bs horizons. In Albic Gleyic Podzols (Turbic) developed in the contact zones of
the mineral islands and the boggy plain, both under gentle and steep slopes, pH
H,O values were generally lower than those in soils of well-drained geomorphic
positions; even in C horizons and did not exceed a value of 5.0. A rather uniform
distribution of pH H,O values along the profile was observed in Albic Gleyic
Podzols with burials. Moreover, in buried E horizons, and layers enriched with
charcoal and burnt wood, a noticeable decrease in pH KCl values was observed.
A significant decrease in pH values is also characteristic for layers and lenses of
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loamy material in Albic Podzols (Geoabruptic). For example, in the pit KO-1-18,
pH H,O decreased from 5.7 in Be, composed of sandy material, to 4.9 in the un-
derlying loam, while pH KCI decreased from 4.6 to 3.4, respectively.
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Fig. 3. Texture and chemical properties of soils representing different landscape
and geomorphic positions: 4 - Folic Albic Podzol (Geoabruptic) of the large ridge top
(KO-4-18); B - Albic Podzol on the terrace within the gentle slope of the “mineral island”
(KO-8-18); C - Albic Lamellic Arenosol (Abruptic, Aeolic) of the steep slope
of a large ridge (KO-11-18); D - Albic Gleyic Podzol (Turbic) of the lower part
of the gentle slope (KO-7-18); E - Albic Gleyic Podzol (Turbic) developing
over series of buried Albic Podzols under a steep slope (KO-5-18)
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On average, pH H,O values varied from 3.7 in O to 5.6 in C, and pH KCI
from 2.6 to 4.7, respectively. It can be noted that for all the soils studied, there is
a tendency to increase pH values (both H,O and KCI) with depth. The local maxi-
mum of pH values is also characteristic for Bs horizons. In Albic Gleyic Podzols
(Turbic) developed in the contact zones of the mineral islands and the boggy
plain, both under gentle and steep slopes, pH H,O values were generally lower
than those in soils of well-drained geomorphic positions; even in C horizons and
did not exceed a value of 5.0. A rather uniform distribution of pH H,O values
along the profile was observed in Albic Gleyic Podzols with burials. Moreover, in
buried E horizons, and layers enriched with charcoal and burnt wood, a notice-
able decrease in pH KCl values was observed. A significant decrease in pH values
is also characteristic for layers and lenses of loamy material in Albic Podzols
(Geoabruptic). For example, in the pit KO-1-18, pH H,O decreased from 5.7 in
Be, composed of sandy material, to 4.9 in the underlying loam, while pH KCI
decreased from 4.6 to 3.4, respectively.

The content of organic carbon in the studied soils was rather small and sharply
decreased with depth (Fig. 3). The content of organic carbon close to 1% is typical
only of fragmentary humus horizons, formed under conditions of waterlogging in
Albic Gleyic Podzols (pit KO-2-18), developed under the gentle slopes of min-
eral islands, as well as for buried soils and layers enriched with charcoal in A/bic
Gleyic Podzols developed under steep slopes. In most soils of well-drained posi-
tions, TOC was 0.1-0.2% in E horizons, 0.3-0.4% in Bs horizons, and less than
0.1% in C horizons. A small increase in TOC up to 0.2% is typical of interlayers
composed of loamy material. LOI values varied from 90% in O horizons of 4/bic
Gleyic Podzols to 70% in Albic Podzols of well-drained landscape positions; in
mineral horizons, as a rule, TOC do not exceed 1%.

Contents of Fe_ and Fe, have slightly different distribution patterns (Fig. 3).
In the Albic Podzols of flat tops and gentle terraced slopes of mineral islands, the
maximum values of Fe_ were observed in Bs horizons (0.3-0.4%), sharply de-
creasing in C, while in E horizons these values were less than 0.1%. Differences
in Fe_content in E and Bs horizons of Folic Albic Podzols (Geoabruptic) were
less pronounced in comprehension with A/bic Podzols developed on sands with-
out bedding with loams. In such soil profiles, the Fe  content in Bs horizons did
not exceed 0.1-0.2%, but there was a slight increase in the content of oxalate-sol-
uble iron in the underlying loamy sediments. Higher Fe_ values are characteristic
for C horizons in Albic Gleyic Podzols. A similar distribution type characterizes
dithionite extractable iron: maximum Fe, values were characteristic for interlay-
ers and lenses of loamy material in the Folic Albic Podzols (Geoabruptic) of flat
tops, which is directly related to the texture of the bedding material. In Bs hori-
zons of Albic Podzols developed on terraced slopes, these values reached 1.3%,
while in E horizons, these values did not exceed 0.1%, which is probably related
to the highest intensity of the podzolization process. In Albic Gleyic Podzols in
the bottom parts of slopes, the Fe, content in Bs horizons was also rather high (up
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to 1.29%), which can be explained as a result of lateral podzolization [35-36]. It is
interesting to note that Fe, values were higher in the buried Bs horizons of A/bic
Gleyic Podzols developed under the steep slopes in comparison with Bs horizons
of modern soils. This fact can be an indirect sign of higher-intensity podzoliza-
tion during the previous stages of soil development. It can also be noted that the
Fe, content in the studied soils, as a rule, coincides with the chromatic maximum,
and strong relations of these parameters were reported for similar soils in other
regions [37].

For Albic Lamellic Arenosols (Abruptic) of steep slopes, all studied soil prop-
erties and their variability along the profile (Fig. 3) are strongly determined by the
lithological heterogeneity of slope sediments, as well as soil-forming processes
that are frequently interrupted by erosional processes. Therefore, the analytical
properties of these soils slightly reflect current pedogenic processes.

Relationships between lithological and geomorphological factors, and mor-
phological features of soils within the Kondinskie Lakes Natural Park

The nature of the parent rocks and their position in the relief have a significant
effect on the intensity of the main pedogenic processes and, first of all, podzol-
ization. The main morphological and chemical parameters for E and Bs horizons
in Podzols are presented in Table. Available analytical and morphological data
showed that the highest intensity of podzolization is characteristic for Albic Pod-
zols of terraced slopes.

The results of morphological and analytical studies allowed us to conclude that
the nature of the parent rocks and their position in the relief determine the vari-
ability of the soils within this territory (Fig. 4). The most obvious pattern of soil
cover organization is a direct relationship between the number and size of rock
fragments, and the presence of bedding with loams on the one hand and the depth
and variability a extrahorizontal morphons (tongues) on the other. Strong influ-
ence of the underlining lithology on the morphology and properties of soils was
reported for slope sequences of Podzols in Poland [17]. The close occurrence of
dense loamy sediments and numerous large rock fragments at the border between
E and Bs horizons most likely limits tongue thickness, the depth of which, as a
rule, does not exceed 40-50 mm in the Folic Albic Podzols (Geoabruptic) of flat
tops of ridges. In such landscape- geomorphic positions, small tongues prevail,
while deep wedge-like tongues are almost absent. In addition, it is remarkable that
soils at the tops of large ridges are characterized by the most diverse mineralogi-
cal composition of rock fragments. On the contrary, in Albic Podzols of gentle
terraced slopes, numerous large tongues penetrate to a depth of more than a meter.
In such geomorphological context, the upper and the middle parts of the profiles
are often complicated by spotty or streaky structures caused by treefalls, pit-and-
mound complexes, and thin tongues developed over root channels with different
deposits associated with the bottom boundaries of old pits [32]. Charcoals often
present in the forms of interlayers displaced by treefalls are more common in soils
of terraced slops in comprehension with flat tops.
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Fig. 4. Scheme illustrating relationships between lithological
and geomorphic conditions and morphological parameters of soils:

I - steep gentle slopes of large ridges with Albic Gleyic Podzol (Turbic); 11 - terraces
within the gentle slopes of ridges with Albic Podzols, 111 - flat tops of ridges with
Folic Albic Podzol (Geoabruptic) or Folic Albic Podzol (Lamellic); IV - steep slopes
of ridges with Albic Lamellic Arenosols (Abruptic, Aeolic); V - bottom parts of steep
slopes with Albic Gleyic Podzol (Turbic) over series of buried Albic Podzols

Main morphological parameters and properties of E and Bs horizons
in soils representing various geomorphic positions and parent rocks

Parameters

Albic Podzols
(Geoabruptic)
(n=3)

Albic Podzols
(n=5)

Albic Gleyic
Podzols (n=3)

Albic Gleyic
Podzols with
burials (n=2)

E | Bs

E | Bs

E | Bs

E | Bs

Geomorphic
position

Flat tops

Terraced slopes

Lower parts
of gentle slopes

Lower parts
of steep slopes

Horizon
thickness, cm

9-16 21-26

5-29 17-60

14-25 | 30-40

6-16 27-53

Abundance of rock
fragments, %

0-2 15-40

0-2 5-15

0-2 2-5

0-2 0-2

Tongue depth, cm

<50

~100

5-10

5-12

L*

66.5-71.5(59.1-66.8

66.6-70.2(65.7-67.6

63.3-67.7(53.7-67.7

52.9-57.9 | 58.3-62.8

Color a*

3.0-4.1 | 4.1-7.2

3.0-3.4 | 4.6-6.8

3.1-39 | 4.7-8.1

3445 | 3448

b*

10.1-11.6(19.7-25.1

9.4-10.6 |21.2-23.7

10.7-12.6(23.2-25.2

12.9-13.6 | 15.9-20.1

Clay-fraction
content, %

0.4-2.4 | 2.4-30.3

1.2-1.7 | 1.2-3.7

1.6-4.1 | 1.6-7.4

2.6-8.1 | 24-63

pH

H20

4.2-4.7 | 4.8-5.1

4.8-56 | 48-5.5

3.9-4.6 | 45-5.1

4.1-42 | 4.1-44
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Table (end)

Albic POdZO.lS Albic Podzols Albic Gleyic Albic Gley.zc
Parameters (Geoabruptic) (n=5) Podzols (1=3) Poc.lzols with
(n=3) burials (n=2)
E Bs E Bs E Bs E Bs
pH, 34-39 | 4448 | 3.8-44 | 4.7-52 | 3.2-4.0 | 43-46 | 3.34.1 4.3-4.1

Total organic

carbon content, %
Fen, % 0.01-0.02{0.10-0.41{0.01-0.03{0.04-0.28 | 0.01-0.03 {0.16-0.44| 0.04-0.14 | 0.08-0.17
Fed, % 0.01-0.30| 0.2-1.0 {0.03-0.04{0.09-0.77{0.05-0.10{0.33-1.29| 0.06-0.42 | 0.23-0.60

0.1-0.3 | 0.1-0.3 | 0.1-0.12 {0.08-0.14| 0.1-0.3 | 0.1-0.4 | 0.1-0.3 | 0.1-0.4

The obtained results support the predominant role of the biogenic factor in
the formation of tongues and other morphological elements of the upper part of
soil profiles within the study area. Signs of biogenic pedoturbations are less ex-
pressed and rarer in Folic Albic Podzols (Geoabruptic), as well as the penetra-
tion depths of pine-root systems are limited by dense loams, which promotes
development of horizontal roots. There, tree-fall-related pedoturbations occur
less frequently in soils of tops, and their signs are worse preserved and not so
evident. It is also possible that the presence of loamy lenses and interlayers in
sandy soils stabilized the water regime [36, 38], and pine forests developed on
flat tops limited by high steep slopes are more persistent to fires, which explains
smaller contents of charcoals in the upper part of their profiles. It is important to
note that our studies have not revealed any direct signs [39-40] of a significant
role of cryogenic processes typical of Podzols in the northern taiga and forest
tundra for the formation of morphological elements in Albic Podzols of the
Kondinskie Lakes Natural Park area.

Modern soil cover of the Kondinskie Lakes Natural Park as a source of pa-
leogeographical information on the evolution of the natural environment in the
north of the Kondinskaya Lowland

The modern soil cover of various geomorphic positions within the study areas
contains information on the evolution of landscapes in the north of the Kondins-
kaya lowland, both in the Late Holocene and earlier periods.

Positive landforms within the study area often have steep slopes that, in turn,
predetermine a rather high intensity of erosion processes in the considered ter-
ritory, especially in comparison with other regions of the middle taiga zone of
Western Siberia. Accordingly, Albic Gleyic Podzols with buried Podzols and sedi-
ments formed at the feet of steep slopes are unique natural archives that store
information about the various stages of erosional activation. Investigation of col-
luvial sediments and burials is important for the reconstruction of natural and
natural-anthropogenic dynamics of landscapes in Holocene for different territo-
ries with dissected relief [41-43]. At the top of one of the mineral islands selected
for detailing, there is a monument of the early Iron Age “island fort”, described
by SA Terekhin in 2006 [23]. Archeological studies concluded that it had no for-
tification significance, and no cultural layer was found. Thus, taking into account
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the time, which is required for the formation of a 4-5 c¢cm thick E horizon that
is about 1000 years old for the taiga zone of Northern Eurasia [44-45], we can
conclude, that there were several stages of erosional processes that occurred dur-
ing the period about 3000-4000 years ago. This idea is in good correlation with
archeological data about the periodic nature of human presence within this terri-
tory, at least from the early Iron Age. A similar situation related to the appearance
of several stages of ancient human activity can be observed for archeological
sites of adjacent parts of Western Siberia, including the Surgut Ob Region [46].
Paleogeographical reconstructions available for the middle taiga zone of Western
Siberia [47] also support the idea of a strong relationship between human activ-
ity and fire history for the bogged landscapes of eastern and central parts of the
Khanty-Mansi Autonomous Okrug. Further studies, including radiocarbon dating
of material from burials, would allow us to more accurately establish the time of
erosional and pyrogenic events for the territory under consideration.

Fig. 5. Macro- and microfeatures of silty loams: 4 - large rock fragments and alternation
of lenses with sandy material and silty loam in the bottom part of KO-4-18 pit;
B - possible sign of paleocryogenic turbations in the bottom of KO-1-18 pit; C - silty-loam
aggregates with a well-developed structure; D - possible signs of a circular pattern
of sand-grain distribution (KO-1-18; PPL); E - single grains with signs
of frost cracking (KO-1-18; PPL); F - fracturing of quartz grains (KO-4-18, PPL).
Photos by Alexandr Konstantinov

Loamy beds that underlie sand deposits at the tops of large ridges are also
extremely interesting as a source of information about the evolution of the territory
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under consideration in the Late Quaternary. They are characterized by a noticeable
predominance of silt fraction in particle-size distribution, as well as probable
traces of cryogenic turbations and permafrost gleying. When studying the material
of loamy deposits in thin sections (Fig. 5), characteristic signs of deposits that
underwent cryogenic processes [48-50], such as the ring, arrangement and frosty
cracking of sand grains can be seen. Thus, features of particle-size distribution
and the presence of morphological and micromorphological signs of cryogenic
transformations allow us to suggest that these deposits may be considered as silt-
dominated periglacial cover [15, 51].

Conclusion

The conducted studies allowed us to draw a number of conclusions regarding
soil cover features of the Kondinskie Lakes Natural Park. Folic Albic Podzols
(Geoabraptic) represent soils of autonomous positions. They are characterized
by a moderate thickness of the E horizon, the largest number of rock fragments,
and silty loams often underlying sandy material that forms the upper part of the
profile. The close occurrence of dense loamy deposits and numerous large rock
fragments on the border of E and Bs likely limited the thickness of the tongues,
the depth of which, as a rule, does not exceed 40-50 mm. Albic Podzols occupy
gentle terraced slopes of ridges. This group of soils is distinguished by the high-
est diversity of morphological elements in the upper part of the profile due to
biogenic pedoturbations and the podzolization process being the most intensive
in such conditions. The soils of steep slopes are Albic Arenosols. Stratification of
the soil profile in such conditions is related more with erosional than pedogenic
processes. Albic Gleyic Podzols are common at the foot of slopes. In cases when
soil formation occurs under steep slopes, A/bic Gleyic Podzols develop over series
of buried Podzols and charcoal-rich sediments.

We can conclude that the nature of parent rocks and their position in the relief
determine soil for the territory under consideration. There is a direct relationship
between the number and size of rock fragments, the presence of abrupt textural
contacts on the one hand, and the thickness of the E horizon and the variability
of morphological elements on the other. The soil cover of the Kondinskie Lakes
Natural Park is an archive of paleogeographical information related to the evolu-
tion of landscapes within the northern part of the Kondinskaya lowland in the
Holocene and, probably, earlier periods.

It is also important to mention that it is generally believed that, in Western
Siberia, restrictions on the development of root systems are mainly related to
permafrost and waterlogging, as well as a significant part of the region is located
in the cryolithozone and is very flat. Abrupt textural contacts related to the pres-
ence of dense rocks that restrict the depths of root systems are more characteristic
and typical of the middle taiga of Fennoscandia. However, the soils of the mineral
islands of the Kondinskie Lakes Park are atypical of Western Siberia, where the



Patterns of soil cover organization within the northern part 21

presence of unfavorable dense loams with pebble-boulder material leads to the
“compression” of the soil profile and the appearance of Geoabruptic features.
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H.A. Kupuiosa, JI.B. Kupunios

Hucemumym 6uonoeuu Komu HL] YpO PAH, 2. Coikmuiskap, Poccus

PenpoayxkruBHbiii yenex Dactylorhiza incarnata ssp.
cruenta (Orchidaceae) Ha ceBepHOM mpesese apeaJjia

Pa6ota BrImonHeHa B paMKkax roc3ananust Ne AAAA-A19-119011790022-1.

Tpusedenvl pezynvmanivl uzyueHUst HEKOMOPLIX ACNEKNO8 PeNnPOOYKMUGHOU OUono2uU
Dactylorhizaincarnata subsp. cruenta (Orchidaceae) na meppumopuu Pecnyonuxu Komu, 20e
6UO HAXOOUMCS HA Ce6ePHOM npederie céoeco apeanda. IIpedcmasnenvl mopgomempuueckue
nokasamenu yeemKos, Ni0008 U CeMSIH 6 PAIUUHbIX MECIOOOUMAHUAX 8UOd 8 pecloHe.
Onpedenenvl nio003aesA3b16aeMOCIb, CEMEHHAST NPOOYKMUGHOCHb U KAYeCME0 CeMSH.
Buisigneno, umo Ha penpooyKmueHwlii ycnex 6u0a OKA3bIAM GIUsHUEe MEMRepamypa
8MOpoll OeKadbl UIOHA (6peMsl YeemeHUs 6UOA 6 PecuoHe), a MAaKdce CYMMA AKMUGHBIX
memnepamyp (>10°C) 6ceco nemmneco nepuooa. Ozpanuuenus 8 BOCHPOU3BOOCHISE,
06ycnosneHHble  NPUPOOHO-KaumMamuyeckumu  ocobennocmsamu  Eeponetickoco  Cesepa
Poccuu, komnencupyromes 00pasosanuem OOmbule20 HUCid CemMsH 8 Kopobouke npu
obwem ymenvutenuu ux pazmepa. CemeHHas NPOOYKMUGHOCHb BbICOKAS 00HA KOPOOOUKA
codeporcum 8 cpedrem 9,7 mvlc. CeMsiH, PeaibHasi CEMEHHA IPOOYKIMUBHOCNTb 2EHEPAMUGHOT
ocobu — 131,3 moic. ceman.

KitoueBble ClI0Ba: opxuoHvie, MOpHOMempus CeMsH, KaA4ecmeo CeMsH;
NI0003A6A3bI6AEMOCTb, CEMEHHAS NPOOYKMUBHOCHTb.

BBenenune

OpxugHbIe — OTHO U3 KPYMHEHIINX CEMEMCTB MOKPHITOCEMEHHBIX PaCTEHUHN
[1, 2], uMmeroriee MpU 3TOM CaMylo BBICOKYIO JTOJIIO Mcue3aroux BuaoB [3]. Pen-
KOCTh OPXHIHBIX CBSI3aHA C TAKMMH OCOOCHHOCTSMH UX OMOJIOTHH, KaK CTCHO-
TOMHOCTh, MUKOCUMOHMOTPO(U3M [4], 3aBUCHUMOCTh OT OIPEICICHHBIX BHJIOB
HaCEKOMBIX-OMBUTUTENEH [5], a TaK)Ke TeKOpaTUBHOCTHIO. BrICcOKas cienmanuza-
sl IeTIAeT OPXHUJICH YSI3BUMBIMU K HETAaTUBHBIM YCIOBUSAM OKPYKAIOIIEH CPEIbI
[6, 7], 9TO IPUBOOUT K CHUKCHHUIO WX YHUCICHHOCTH BO BceM mupe [8—10]. s
YCIIEIHOTO COXPAHCHUS MPUPOIHBIX MOMYISIUA STHX PEAKHX PACTEHHH B yC-
JIOBUSIX YCHITMBAFOIIEHCS aHTPOIOTEHHON TpaHchopMaiuy JiaHAmagpToB Heo0X0-
JUMBI BCECTOPOHHHUE MCCIIEOBaHUS UX Onosnoruu u sxonoruu [11]. Pemaromee
3HAYCHUE TIPU TOM HMEET 3HAHHE WX PENPOIYKTHBHOUW OWOJOTHH, TAC IO CUX
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IIOP OCTAETCs] MHOTO HEsCHOTO. J[J1s1 HEKOTOPHIX BUOB €I He BRIIBICH ITOKa3a-
TEJIb CEMEHHOU MPOYKTUBHOCTH H3-3a CJIOXKHOCTH B ITOJICYETE OTPOMHOTO YHCIA
MEJBYaNIIIAX THUICBHIHBIX CEMSIH, COJIEPIKAIINXCS B OHOM KopoOouke [12—14].
JlaHHBIE 0 CEMEHHOI MPOIYKTHBHOCTHU 17 eBpomneiickux BUIOB OpXuaeil omyomu-
KoBaHKI B 0030pe J. Arditti & Ghani [14], 48 BunoB — J. Sonkoly et al. [15]. Uro
KacaeTcs CeBEpHBIX OPXUJEH, TO 3HAHUS O HUX OCTAIOTCS HEMOIHBIMU. J{71s1 6011b-
IIMHCTBA BHJOB OPXHUIHBIX YMEPEHHBIX ITUPOT BOOOIIE HET HUKAKUX CBEACHHM
00 UX PEenpoIyKTUBHBIX XapaKTepHCcTHKax [16].

Dactylorhiza incarnata (L.) So6 s. 1. — BeicokononuMophHbIA TakcoH [17,
18], BKJIIOUYEHHBIHM B CIIMCOK MCYE3AIOUINX PACTEHUN BO MHOTHX PETHOHAIIBHBIX
kpacHbix crnuckax lleatpansnoit EBpombl, Poccun n Crangumnasum [19, 20].
D. incarnata s. 1. iMeeT MHOTO Pa3sHOBUIHOCTEH, 1BE U3 KOTOPBIX MPOU3PACTAIOT
Ha tepputopun Pecriyoiuku Komu [21]. D. incarnata subsp. cruenta (O.F. Miill.)
P.D. Sell (nanee D. cruenta) Hepenko BbIAEISIETCA B CAMOCTOATENbHBIN BU [19].
OT1o peakuil TakcoH, 3aHeceH B KpacHwie kauru 27 permoHoB Poccum, B TOM
yucne u PecmyOnuku Komu. buonorus ero npakruuecku He usydena [19]. Llens
paboTHI — OIIEHKA pEenpOMyKTHBHOTO ycrexa D. cruenta Ha EBponelickom CeBe-
pe Poccuu (Ha Teppuropuu Pecnybnuku Komu), Ha ceBepHOM MpeAene CBOETO
apeaina.

Marepuajbl 1 METOANKA HCCJIET0BAHUS

D. cruenta — KpynHOe pacTeHHE C TOJCTHIM IOJIBIM CTEONEM U IUIOTHBIM Ty-
CTBIM COIBETHEM W3 OTHOCHTEIBHO MEJKUX LBETKOB. JIMCTBSI TEMHO-3€JEHbIE
C IMypIypHBIMH WIH OypOBaTO-(pHOJIETOBEIMU YaCTO CIMBAIOIIUMUCS TISTHAMH,
LBETKH TeMHO-(uoneroBele. B Poccun mpowuspacraer B OONBIIMHCTBE CEBEp-
HBIX U IIEHTPAIBHBIX 00JIACTEH eBpOITelcKor JacTH, Ha Ypaie, B 3ananHoi Cu-
6upu, noxonut no Antas, KpacHospckoro kpas, pecrmyoiauk Xakacus u Thbisa.
B Boctounoii Cubupu apeai cTaHOBUTCS OCTPOBHBIM B PecnyOnuke Bypstust
TO4euHBIM — B SIkyTun u XabaposckoM kpae [19]. PacTeT B yclnoBUsIX MOIHOTO
OCBEIIECHSI, Ha CHIPHIX I 3200J0UEHHBIX IIOXO adpUPyEMBIX OCTHBIX MOYBaX.
B Pecny6nuke KoMy 0OBOJIBHO PENOK, BCTPEUAETCS B OCHOBHOM B F0XKHOM 4acTu
pEeruoHa, OTIeNBFHBIC MECTOHAX0XKICHHSI OTMeUeHEI Ha TuMane u CeBepHOM Ypa-
ne (puc. 1). [IpouspacTaer Ha HU3UHHBIX U NEPEXOIHBIX OOIOTaX.

I[Beret B utone. L[BeTsI He MMEIOT 3amaxa U He coepxkar Hekrapa [22]. Onbi-
JIeHHE OCHOBAaHO Ha HEMUMHUYECKOM oOMaHe pabounx mmeneit (Bombus sp.) [23].
VYenemHoe pasMHOXKeHUE D. cruenta OTpaHWYEHO omnbUIeHHWEM. EcTecTBEeHHBIN
YPOBEHb IUJI003aBA3bIBAEMOCTH 00bIuHO coctapiseT 20—50%, HO ITOT mokasa-
Tesb MOXeT Bo3pacT 10 100% mnocie ycnemsoro onsuieHus [22, 24].

Uccnenosanus nposeaeHsl B 2000-2018 rr. Ha Tepputopun PecrmyOnuku
Komu. Permon pacronokeH Ha ceBEpO-BOCTOKE €Bpomeickod udactu Poccum.
IIpoTs’KEHHOCTB €T0 ¢ Iora Ha CeBep COCTaBIseT 785 KM, ¢ 3amajia Ha BOCTOK —
695 kM. [o penbedy 1 reoIornIecKoMy CTPOSHHIO BOCTOK TEPPUTOPHN OTHOCHUT-
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cs k ropHomy Ypany (CeepHbiid, [Ipunionspusiii u [Tonsprerit Ypan), a octains-
Has yacTh — K Pycckoil papHuHe (Tumanckuil kpspk, [ledopckas HU3MEHHOCTS,
Brrueroncko-MeseHckas paBHIHA). KitmMar yMepeHHO KOHTHHEHTAIBHEIHA. JleTo
KOPOTKOE U MPOXJIQJAHOE, 3UMa JUIMHHASL U XONOAHASA C YCTONYMBBIM CHEXHBIM
MMOKPOBOM. M3ydeHo NATh IeHOMony sAIui Buaa (tadim. 1) B npenenax Berueron-
cko-Me3seHckoii paBHUHBI (LeHonony s BMP1-BMP4) u Ceseproro Ypana
(nenononysiust CY) (eM. puc. 1), 9acTh U3 HUX HAOIIONAIH B TEUCHUE PSIIa JICT.
CpenHecyTo4HBIE TEMIEPATYPhI BO3AyXa B JIETHHH MEPHO B JaHHBIX MECTOOOH-
TaHWUSAX B Pa3HBIC TOABI NCCIIEIOBAHMS IPUBEICHEI B Ta0I. 2.

E50° ES55° E60°

T PCROE MOPE
4

TS . 2
BAPEHIIERO MOPJ ~

N67°]

NB5* |

N63°|

N61°|

A s
E60°

Puc. 1. Pacnpoctpanenue Dactylorhiza cruenta B Pecniybiuke Komu (TeMHBIM
L(BETOM U LH()paMu BbIACICHbI U3yUSHHBIC ICHOOMYIISILINH)
[Fig. 1. Distribution of Dactylorhiza cruenta in the Komi Republic
(the studied coenopopulations are highlighted in dark color and numbers)]
OHTOTEHETHYECKYIO CTPYKTYypy MOMYJIALMN ONpeNesuid COIVIacCHO paspa-
O0oTaHHON paHee MeTomuke [25]. Belaenmsuin ciemyrolide OHTOTCHETHYECCKHE
COCTOSIHUSA: IOBEHUJIbHOE (PacTeHHs C OJHHUM JIUCTOM CpelWHHOU (opmarmu c
4—6 XWIKaMH), UMMaTypHoe (pPacTeHHUS C IBYMS JIMCThSIMH CPEIUHHOHN (opma-
uuu ¢ 8—12 xunkamu), B3pociioe BereratuBHoe (3 (pexe 4) mucra ¢ 12—20 xwun-
KaMH), TCHepaTUBHOE (IIBETYIUE PACTCHUS).
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Tabnuna 1 [Table 1]
MecTOHAXO0KICHUS H3YYEHHBIX HEHOMOMY ISIIMIi
Dactylorhiza cruenta B Pecydnuke Komu
[Locations of the studied Dactylorhiza cruenta coenopopulations in the Komi Republic]
Haumenoanme [eorpaduueckue
LIEHONONYJIALIUU MecToHaxoXKacHUE KOOpPAMHATHI Mecrooburanue
[Coenopopula- [Locations] [Geographic [Habitat]
tion ID] coordinates]
IToiima p. Baxensto, TpaBsHO-0COKOBO-
BMP 1 3aKa3HUK «BasKenbio» N61°38'59,01" carHoBoe 6010To
[Floodplain of the Vazhel'yu | E50°40'14,32" Herb.C b .
River, Vazhel'yu Reserve] [Herb-Carex sphagnum mire]
[Toiima p. Baxernbio, BaxToBo-runnoso-
BMP 2 3aKa3HUK «Baxkenboy N61°39°21,21" carnosoe 6011010
[Floodplain of the Vazhel'yu | E50°39'56,54" [Menyanthes hypnum-
River, Vazhel'yu Reserve] sphagnum mire]
Toiima p. JTbipHOC N61939923.51 OCOKOBO-BaXTOBO-
. '23,51" TUIHOBOE 60JI0TO
BMP 3 [Fll)o odplam.ofthe E50°44'45,56" [Carex-Menyanthes
yrnos River] .
hypnum mire]
XBOI110BO-BaXTOBO-
Toiima p. Teutaro 074 " cdarHoBbIi paspe-
BMP 4 [Floodplain of the Ty- I]::Igéog ;,; g’; 19,, JKCHHBII Oepe3HsIK
layu River] ’ [Equisetum-Menyanthes
sphagnum birch forest]
Ipaserii 6eper p. Ile-
Teuopo-Fbru- ' . TpaBsiHO-0COKOBO-TUITHO-
cy qo(gi’lﬁ N 13:\156820209"1247,4987" Bo-carHoBOE 60110TO
[Right bank of the Pechora ’ [Hzrbﬂfzﬁsfnhnﬁ?]lm-
River, Pechora-Ilych Reserve] phag
Ta6uuma 2 [Table 2]
CpeaHecyToUYHbIe TEMIEPATYPhbl BO31yXa B JIETHUH MepPHOJ N0 AeKaJaM
[Average daily air temperatures in the summer period for decades]
CpenHecyTouHbIe TEMIIEpPaTyphl 0 MECSAaM U JeKaiaM Cymma
Average daily temperatures by months and decades], °C AKTUBHBIX
Ilenomo-
TeMIeparyp
myisiuust | Tox [Sum of
[Coenopop-| [Year] o5 06 11|06 11|07 1|07 11|07 IIT| 08 I|08 11|08 III |active tempe-
ulation ID]
ratures
(>10 °C)
2010 11,8 112,5| 17,8 199179 22,7 [249|140| 8.6 1388.8
2011 16,5]| 11,6 | 19,8 [ 18,6 | 19,1 | 22,5 |14,6|13.4| 11,0 14144
2014155 11,8 13,1 [16,2|138| 13,6 | 194|162 | 12,6 1284.5
BMP 14 [2015|15,0 | 13,8 | 20,0 {123 ]139] 15,0 [149]133] 9,2 1203,0
2016/ 10,5 17,8 | 15,6 [ 19,6 [ 19,7 | 20,3 [20,7 194 | 14,5 1548,1
20171106 {143 | 124 11581206 | 18,6 [149|16.,7| 164 1355.7
2018] 7,1 | 129 | 20,6 | 18,2 20,7 | 194 [15.6|14.8 | 13.2 1343.7
20111731103 | 182 |157|16,1| 20,1 |[13,7|129| 8.8 1201.8
2012(15,7 (16,8 | 17,5 18,8 1203 | 14,7 [ 18,1 |12,0] 10,9 1420,3
20141128 [ 119 | 15,6 | 142 11,7 | 12,0 [ 18,7 14,4 | 12,1 1124,0
cy 20151143 (132 19,2 1109 13,5| 13,6 [13,5]12,7| 73 1038,6
2016] 11,0 | 17,0 | 14,6 | 194 (19,6 | 19,0 {203 [ 19,6 | 13.6 15143
20171 96 | 13,1 ] 132 |16,6 (19,6 18,0 [134[143 | 157 1272.4
2018] 6,6 [ 11,0 | 18,6 |18,3120,0] 19,0 [134 13,1 | 11,9 12349
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[Ipu u3yueHnn MOpHOIOTHUECKUX 0COOCHHOCTEH PACTEHUIA B KOXKJIOW IIEHO-
momysuu u3Mepeno mo 30 renepaTuBHBIX 0cobeit. [Ipu uccnenoBanuy reHepa-
THUBHOH c(ephl ¢ KaKAOTO IBETYIIETO pacTeHHS JJIS M3MEpeHui Opaii mo 1Ba
[BETKA U3 CPEHEH YaCTH COLBETHS, MX (PUKCHPOBAIH C TIOMOIIBIO TIPO3PAIHOTO
CKOTYa Ha KapTOH, 3aT€M CKaHHUPOBAIH W IPOBOIMIN W3MEPEHHS B IPOTpaMMe
Gimp 2.8. B mocnenyromiem 1aHHbIC YCPEIHSUIN U UCTIONB30BAIH KaK MOKA3aTeln
pa3MepoB YacTeil IBeTKa IS OTACITHHOTO PACTEHUS.

B aBrycre mojcuMTHIBAIN KOJHYECTBO 3aBSI3aBIINXCS TUION0B. [ n3ydyeHus
CeMSH COOHMpaiy KOPOOOUKH CO 3PEIBIMH CEMEHaMH M3 CPEOHEH JacTH COIBe-
THUS IO Hayana ux packpeitus. CeMeHa MpOCMAaTPUBAIU NP YBeTUUeHUU 4,5%
o, cBeToBbIM MuKpockorioM MCII-2 (JIOMO, Poccus) u dororpadupoBamu
uugposoii Buaeokamepoit TC-500 (JIOMO, Poccust). M3mepeHust mpoBOAMIN B
nporpamme ToupView (ToupTek, Kuraii). AHanmU3upoBaId CPETHION JUTHHY U
HIMPUHY CEMEHU U 3apO/IbIIlia, OTHOIICHUE ATUX MOKa3aTeNel Ipyr K Ipyry, 00b-
€M CEeMEHH U 3apO[IbIIla, IO BO3AYIITHOTO MPOCTPAHCTBA B ceMeHu [26, 27] y
40—50 BBITOTHEHHBIX CEMSH M3 KaXKIOH MO B KQXKIBIH FOJT NCCIIETIOBAHMIA
(19 BBIOOPOK). Beero m3mepeno 780 cemsiH. [l onpeesieHUs] KauecTBa CEMSIH
B3sITa CMECh CEMSH M3 KOPOOOUEK, OTOOPAHHBIX C pa3HBIX PACTCHUH B Ipeneiax
onHoH momynsiyu (He MeHee 600 ceMsiH ¢ Kaaol nomysun). Beero onpene-
JIeHO KayecTBO y 11,5 Thic. cemsn. CeMeHa MPOCMAaTPUBAIIU MO MUKPOCKOIIOM,
HETIOJTHOIICHHBIMHU CUHUTAIIN CEMeHa 6e3 HOPMAIBHO Pa3BUTOTO 3apOIIBIIIIA.

Ioacuer uucna ceMsiH B KOpoOOYKax MPOBEJACH C NMPUMEHEHUEM pa3pado-
TAaHHOW HaMU OPUTHHAIBHOW METONUKH a0COIIOTHOTO y4yeTa KOJMYECTBA CEMSH
cpeAcTBaMu MporpaMMHoro nakera ImagelJ 1.5 [28, 29] Ha ckaHUpoBaHHOM Mare-
puaJie B aBToOMaTuieckoM pexume (anroputM Find Maxima) ¢ py4HOi KOppeKTH-
poBKoi. JInsl K0 [EHOMOMY/ISIUU MOACYUTAHBI CEMEHA B MATH KOpOoOOUIKax
W3 CpelHer yacTu couseTus. IIpoBeneH y4eT clieqyromux noka3areiae: yCclIoB-
HO-TIOTEHIMAJIbHAS CeMeHHas MpoayKTHBHOCTb (CPSP) [16]; ycnoBHO-peanbHas
cemenHast ipoayktuBHOCTh (CRSP) [30]; peanpHas cemeHHasi MPOITyKTUBHOCTh
(RSP) [31] u ypoxaii cemsiH [32]. Pacuér npoBenieH 1o cieayromum GopMyam:

CPSP = gucno ceMsH B KOPOOOYKE X YHUCIIO I[BETKOB HA PACTCHHHU (CperHee
JUTSL IICHOTIOMTYJISIAH );

CRSP = (4ncno ceMsiH B KOpoOOUYKe X YHCIIO IIBETKOB HAa PACTCHUH (CpernHee
JUIS IEHOTOMYISIIMK) X MPOLIEHT MJI0A03aBA3bIBAEMOCTH LieHonomysiun )/ 100;

RSP = (unco moMHOIEHHBIX CEMSH B KOPOOOUYKE X YHCIIO IIBETKOB Ha pac-
TeHHUHU (CpemHee IS IIEHOMOMYIISAIUK) X TPOLCHT IJI0103aBI3bIBAEMOCTH [CHO-
morryasiuu )/ 100;

VYpoxaii cemsH (SY) = RSP ocobu X MI0THOCTh T'€éHepaTUBHBIX PACTEHHIH.

Janasie 00pabOTaHbl BapHAIMOHHO-CTAaTUCTHYECKIMH METOAAaMH C HCIONb-
3oBaHueM naketa Microsoft Office Excel 2010, craructudeckue pacueTs! BBIION-
HEHBI ¢ TIoMoIbIo cpeabl R (Bep. 3.3.2). JlaHHbIC B TEKCTE U TabIMIIAX MPUBEIE-
HBI B BUJIE CpeNIHeH apu)MeTHIeCcKol CO CTaHAapTHBIM OTKIOHeHHeM (M + SD),
a TakkKe MHHHMAaJbHOE (min) U MakcuMalibHOe (max) 3HadeHue. [IpoBepka Ha
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HOPMAJBHOCTB PacIpeieeHIs BRIOOPOK 3HaYCHUH MOP(OMETpHUIECKUX Imapame-
TpoB npoBeAeHa ¢ momompio W-tecta [llanupo — Yunka. Ilockonbky B pe3yabsrare
MIPOBEPKH y HEKOTOPHIX BEIOOPOK BBIBICHBI OTKIOHEHHS OT HOPMAIBHOTO pac-
MIpeNeNeHus, JUIsl UX CPABHEHMSI MCITOJIb30BAJIHU JIBE TPYIIITBI METOOB: /-KpUTEPUNA
CrhioneHTa ISl BBIOOPOK ¢ HOpMAIILHBIM pactpenesienueM u U-kputepuii Man-
Ha — YUTHU JJI JaHHBIX C OTKJIOHEHUSMH OT HOPMAJIbHOTO PacpeeIeHHUs.

B nanHoM ucciieoBaHMM MBI CPABHUBAEM HAIIM PE3YIIBTATHI C IUTEPaTypPHBI-
MU JJaHHBIMH, TIOCBAIICHHBIMU, B OCHOBHOM, D. incarnata s. l., Tak kak B 00Jb-
MIMHCTBE PaboT D. cruenta paccMaTpUBaeTCs HE OTAENBHO, @ B COCTAaBE TAHHOTO
KOMILJIEKCA.

Pe3y.]'leaTLI HCCJICA0OBaAHUA

B pesynbrate nmpoBeNeHHBIX HCCIEOBaHUI BBISIBIEHO, YTO HA OJHO pacTte-
uue D. cruenta B Pecniyonuke Komu npuxoaures B cpenaem 23,48+7,87 nBeTka,
MUHUMAaIBHO — 8, MakcuMalibHO 53. JlaHHBIHM TOKa3aTellb BAPUPYET 10 apeary
Buga. Tak, it MockoBckol obnactu mpuBonuTcs 13—26 (10 74) 1BETKOB, IS
Bomnoronckoii — B cpennem 17,3 w. [19], g Yexun — 31,3 [33], nns Lentpans-
Holt EBponer — 33,6 [15].

MopdomeTpuueckue ocobeHHOCTH D. cruenta U3y4ally B pa3HbIX 4acTIX pe-
ruoHa (tabxn. 3). YcraHorieHo, uto Ha CeBepHOM Ypalie, 110 CpaBHEHHUIO ¢ BrI-
4eroAcko-Me3eHCKOH paBHUHOM, pacTeHUs] OCTOBEPHO MEHbBILEH BBICOTHI, C
MEHBITAM KOJIMIECTBOM I[BETKOB B COLIBETHH U OoJiee MEJIKOW I'yOOi BETKa, HO
¢ 6oJiee ATMHHBIM IITIOPIEM U MIPULIBETHUKOM. [[JIMHBI JIETIECTKOB IIBETKA HE OT-
JIMYAJIMCh MEX/y pa3HbIMU Y4acTKaMHU peruoHa.

Tabauna 3 [Table 3]
Mopdomerpryeckue napaMeTpbl reHePaTUBHBIX 0c00eii
Dactylorhiza cruenta B pa3ubix yactsx Pecnydauxu Komu
[Morphometric parameters of Dactylorhiza cruenta generative
individuals in different parts of the Komi Republic] (M +SD)

B CeBepHbIit
BIYETOJICKO-
N VYpan
pU3HAK MeseHckas paBHUHA
. [Northern
[Parameter] [Vychegda-Mezen Plain]
360 Urals]
"~ n=180
Bricora pacrenusi, cM [Plant height, cm] 37,33+7,08 35,36+5,25%*
Jnuna couBetusi, cM [Length of inflorescence, cm] 6,03£1,76 4,89+1,21**
Ywciio 1BETKOB, IIT. [Number of flowers, pcs.] 25,28+7,92 19,90+6,43**
IInoTHOCTH conBerus [Inflorescence density] 4,26+0,94 4,08+1,01%*
Jlinna ry0osl, MM [Length of the lip, mm] 7,03+0,57 6,45+0,64**
JlimHa BEpXHETo JIeTIeCTKa Hapy>KHOTO Kpyra
OKOJIOIIBETHHKA, MM 7744057 7.5540.69
[Length of the upper petal ’ ’ ’ ’
of the outer circle of the perianth, mm]
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OxoHuaHue Tabs. 3 [Table 3 (end)]

B CeBepHbIit
BIUETOJICKO-
I Vpan
pu3HaK MeseHnckas paBHUHA
. [Northern
[Parameter] [Vychegda-Mezen Plain]
~360 Urals]
" n=180
JlInHa HIDKHETO JienecTKa HapyKHOTO
Kpyra OKOJIOIIBETHUKA, MM 8.3140.63 8.16£0.77
[Length of the lower petal ’ ’ ’ ’
of the outer circle of the perianth, mm]
Jnuna mmopua, MM [Length of the spur, mm] 6,20+0,74 7,21£0,59**
[upuna mmopua, MM [Width of the spur, mm] 2,34+0,29 2,40+0,30**
upuna ry0sr, MM [Width of the lip, mm] 7,25+0,71 6,55+0,99**
JlnvHa npunBeTHUKA, MM S
[Length of the bract, mm] 19,53+3,25 21,31%2,29
JlnmHa 3aBsi3u, MM [Length of the ovary, mm] 11,27+1,44 10,71+£1,02

Ilpumeuanue [Note]. *p < 0,05; **p <0,01.

ITnox D. cruenta — xopoOoKa, pacKphIBAOLIASLC IPOAOIbHBIMY LIEIAMHU, C MHO-
FOYHCIIEHHBIMU MENTBYAMIIMME TBUIEBUAHBIMU ceMeHaMu. Ee mmna B PecnyOmmke
Komu — 14,0+1,32 (10,0-17,5) MM, mupuna — 4,3+£0,69 (2,5-6,2) mM. Pazmepbl
IUTOJIOB HE 3aBHUCAT OT HAXOXK/ICHHS B Pa3HBIX YaCTSIX PErHOHA, OOJbIIC H3MEHSI-

FOTCS 10 TofaM (Tabi. 4).

Tabauna 4 [Table 4]

Xapakrepuctuka mionos Dactylorhiza cruenta B Pecnydsinke Komu
[Dactylorhiza cruenta fruit characteristics in the Komi Republic] (M £ SD) (min-max))

HeHOHOHyﬂﬂH.Hﬂ Ton JHa KOpoOOUKH, MM IuprHa KOPOOOUKH, MM
[Coenopopulation . . .
D] [Year] [Length of the fruit, mm] [Width of the fruit, mm]
2011 13,3+1,68 (10,0-17,2) 4,0£0,64 (2,8-5,4)
2015 13,7£1,25 (10,4-16,2) 4,240,55 (3,0-5,2)
BMP 1 2016 14,7+0,92 (13,1-16,8) 4,4+0,47 (3,6-5,2)
2017 14,0+0,78 (12,1-15,0) 4,34£0,61 (3,4-5,2)
2018 13,7+1,22 (11,8-16,7) 4,1£0,44 (3,3-5,0)
BMP 2 2015 14,0+0,78 (12,0-15,2) 4,5+0,49 (3,9-5,5)
BMP 3 2011 14,1+£1,42 (11,6-17,0) 4,3+£0,63 (2,9-5,4)
BMP 4 2014 13,5+1,29 (11,5-15,8) 4,14+0,68 (2,6-5,4)
2017 14,8+1,14 (12,6-16,5) 4,7£0,53 (3,8-5,9)
2011 15,6+1,06 (14,3-17,5) 4,0+0,57 (3,3-5,7)
2012 14,2+1,12 (12,0-16,5) 5,1+0,50 (4,2-6,2)
2014 13,4+1,25 (10,8-15,3) 3,940,54 (3,1-4,8)
cy 2015 14,2+1,08 (12,2-15,9) 3,6+0,46 (2,5-5,0)
2016 14,6+1,07 (12,3-16,5) 4,84+0,58 (3,8-5,9)
2017 13,1£1,14 (11,0-14,9) 3,6+0,51 (3,04.,7)
2018 13,4+0,67 (12,0-14,6) 4,34+0,16 (3,4-5,3)

Ipouent miogoobpazoBanus D. cruenta BapbUpyeT B U3YYCHHBIX HAMH Iie-
HomonyisAnusax ot 15,8 no 91% (puc. 2), cocrasisist B cpeanem 59%. B npenenax
peruoHa B 0oJiee OIaronpUsTHBIX YCIOBUSIX Ha Beraeroacko-MeseHckol paBHHU-
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He 3(QPEKTUBHOCTH OMBUICHHUS B meoM BhImIe (68,1%), yem Ha CeBepHOM Ypa-
ne (45,7%). IlpoueHT m10a000pa30BaHusl HE CBA3aH C KOJMYECTBOM IIBETKOB B
couBetud (r=0,2). MUHUMAaIBHBINA MMOKa3aTelbh OTMeYeH B IeHonomyssuu CY
B 2011 ., xorma 3aMKCHPOBAHBI CaMble HU3KUE TEMIEPATypbl BTOPOH JIeKaIbl
ntoHs (Tepuo BeTeHus D. cruenta B pernone) (cM. Tadi. 2).

100
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40
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20

2010 | 2011 | 2015 | 2016 | 2017 | 2018 | 2015 | 2010 | 2011 | 2014 | 2017 | 2011 | 2012 | 2014 | 2015 | 2016 | 2017 | 2018
BMP1 BMP2 BMP3 BMP4 cy

Puc. 2. [Tnono3ass3siBaeMocts Dactylorhiza cruenta B Pecriyonuke Komu. ITo ocn
abcIucce — MccleJOBaHHbIe IIEHOOMYIISALHHN; 10 OCH OPIUHAT — II003aBI3bIBAEMOCTb, %o
[Fig. 2. Fruit set of Dactylorhiza cruenta in the Komi Republic.

On the X-axis - Studied coenopopulations; on the Y-axis - Fruit set, %]

Cemena D. cruenta cBemIo-KOpu4dHEBOTrO IiBeTa. [1o KiaccupuKamuu ceMsH
R.L. Dressler [34] ux otHocut k Orchis-tumy. JI.B. ABeprsiHOB [35] BeIAENSACT X
B 0co0bIit Dactylorhiza-incarnata-Tar, KOTOPBIA OTJMYAIOT KOHIICHTPUIECKHE, Ke-
J00YAThIC U apKOOOPa3HbIC YTOMIICHUS HA IEPUKIMHAIBHBIX KICTOYHBIX CTCH-
KaX. 3peJble CeMEeHa COCTOST M3 IPO3padHoi TecThl 1 HeauddepeHITPOBAaHHOTO
3aponsima (puc. 3). Ix mmHa B peruone cocrasiseT 0,57+0,07 (0,37-0,84) mm,
mupuHa — 0,18+0,03 (0,09-0,28) mm. Manekc cemenu — 3,3. B Mypmanckoit 06-
JIACTH CEMEHa ATOTO BUJa TaKoW ke JAIUHBI, HO Oonee mupokue (0,57x0,30 Mmm)
u okpymnible (mHIeKe cemenn 1,92) [36]. T.H. Bunorpanosa ¢ coasr. [37], u3-
YUYaBIIUE H3MEHUYUBOCTH CEMSTH 3TOTO BHJA, IPUBOJAT CIEIYIOIINE UX Pa3MEphI:
JUTAHA ceMsH BapbupyeT oT 0,56 (Mockga) 1o 0,59-0,60 mm (CBepmioBckas o0,
Mopnosust, Cankt-IlerepOypr), mupuna cocrasnset 0,23—0,24 mm. ITo naHHBIM
T.B. Hukummnoi# ¢ coasrt. [38], nmuHa cemsn gannoro Buaa — 0,78 mm. B EBporre
pasmepsl cemsiH — 0,65-0,75%0,2-0,3 [39] u 0,56-0,73%0,19-0,26 mm [36].
Pasmepsr 3apoapimieit cemsin D. cruenta B peruone cocrasisitor 0,16+0,02
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(0,11-0,22)x0,10+0,01 (0,06-0,22) mm. B EBponie m MypmaHckoii oGnactu
3apOABIII CEMSH 3TOro BUJa HecKoyibko kpymHee — 0,18-0,23%0,12-0,16 u
0,18%0,14 mm coorBetcTBeHHO [36]. T.B. Huknmuna ¢ coast. [38] mpuBoasT
ey 3apoabima 0,21 mm. Takum oOpa3oM, pasMepbl CEMSH U 3apoabllIeit
D. cruenta B Pecniyonnke KoMu okazaimch HECKOIBKO MeJbde, 4eM B Ooliee
FO)KHBIX 4acTIX apeana.

Puc. 3. Cemena Dactylorhiza cruenta w3 pa3ubix dacteit Pecrryomukn Komm:
a — Brraerozicko-MeseHckast paBHuHa; b — CeBepHbIH Ypai,
¢ — HeronHOLeHHBIe ceMena (¢poro [1.B. Kupmnosa)
[Fig. 3. Dactylorhiza cruenta seeds in different parts of the Komi Republic:
a - Vychegda-Mezen Plain; b - Northern Urals; ¢ - Defective seeds. Photo by Dmitry Kirillov]

B Tabx1. 5 mpuBeneHs! MOphoMeTpHUIESCKUE TAPaMETPHI CEMSH U 3apOIbIIIeH
D. cruenta W3 pa3HbIX LIEHONOMYNAIUI peruoHa. MeHee U3MEHUUBBEI CEMEHA
pactenuii ¢ Beraerogcko-MeseHckoii paBHUHBI, Ha CeBepHOM Ypasie oHH Ooliee
BapHaleNIbHBI 10 pa3MepaM. PasMepsl 3aponblieil ceMsH B pernoHe — 6onee
W3MCHUYHWBBIN MPU3HAK, YeM pa3Mep caMuX CeMsH (ceMeHHou 00oiouku). Ca-
MBIH KpyNHBIH 00beM 3apoablima otMedeH Ha CeBepHoM Ypaie B 2016 1. Otot
BETETAIMOHHBIA TIEPHOJ, OTINYAJICS CaMOM TEITO MOTOA0NW, CyMMa aKTHBHBIX
temneparyp (>10°C) Ha naHHON TEpPPUTOPUU ObLIA BHIIIE CPEAHEMHOTOJIETHEH
3a MocCJenHue TATh JIeT u cocTaBuia 1 548° (cM. Tabn. 2). B cemenax conep-
xutcs 82% (ot 76 10 88%) mycTOro BO3AYIIHOTO POCTPAHCTBA.

Jonst HeMOTHOEHHBIX CeMsTH B omyisusix D. cruenta BapbupyeT oT 1,9 1o
59,5% (cm. Tabm. 5), cocraiss B cpeqreM 10%. MakcuManbHOE YHUCIIO ceMsH 6e3
3apozsimieii ormedero B rieHomnomysimn CY B 2011t (59,5%), Torma xe 3adpuk-
CHpOBaHa U MUHHUMAJIbHAS TI0/103aBsI3bIBaeMOCTh (15,8%). DTOT BereTannoHHBIH
neprog Ha CeBepHOM Ypaje XapaKTepU30BAICS CaMOl HHU3KOW TeMIEpaTypou
BTOPOM JIeKa bl HIOHS (BpeMsl HacTyIUICHUs (peHO(a3bl IIBETCHUS BUAA).

B tabn. 6 npuBeneHp! 0000IIeHHBIE JAHHBIE TI0 CEMEHAM Ha JIByX Y4aCcTKaX PerHo-
Ha. Ha CeBepHOM Yparne ceMeHa KpyIHee, B HUX OOJbIIIas OIS IMyCTOTO BO3AYILIHOTO
npoctpancTBa. Kpome Toro, 3mech OTMEUeHO OOITBIITe HETTOTHOICHHBIX CEMSTH.
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Tabauma 5 [Table 5]
Mopdomerpuueckasi xapaktepuctuka cemsin Dactylorhiza cruenta B Pecnyonuxe Komu
[Morphometric characteristics of Dactylorhiza cruenta seeds in the Komi Republic] (M + SD)

Cewmst [Seed] Jlons He-
enonomnyns- Ton [np- Hneke O6neM HOJIHOLICH;ILIX
o [Cpeno- [Year] {[Hm:}? » MM Ha, MM CEMCHU [Volume], cemsiH, %o
population ID] [Length, mm] [Width, mm] | [Seed index] | x10° mm® [Percsentage of
defective seeds] |
2010 | 0,55+0,062 | 0,17+0,025 3,25 4,27 2,6
2011 | 0,56+0,059 | 0,18+0,024 3,21 4,53 9,7
BMP 1 2015 | 0,55+0,059 | 0,17+0,027 3,25 4,33 3,5
2016 | 0,56£0,059 | 0,17+0,023 3.29 4.45 11,5
2017 | 0,54+0,053 | 0,16+0,029* 3,44 3,74 2.8
2018 | 0,55+0,057 | 0,18+0,024* 3,17* 4,48 6.5
BMP 2 2015 | 0,60+0,076** | 0,19+0,030* 3,19 5,77 4.8
BMP 3 2010 | 0,63£0,085 | 0,17+0,026** 3,76** 4,94 17,6
2011 [0,58+0,051**| 0,17+0,021 3,58 4,17 2.0
2014 | 0,59+0,083 | 0,16+0,031 3,74 4,06 7.1
BMP4 [ 2016 | 0,57£0,080 | 0,17+0,024* | 309%%* 4,59 13,1
2017 | 0,54+0,056 | 0,17+0,019 3,17 4,22 1.9
2011 | 0,52+0,056 |0,20+0,031** 2,64%** 5,63 59,5
2012 |0,60+0,074** [ 0,19+0,029 3.26%* 5,65 15.5
2014 |0,56=0,071**| 0,20+0,029 2,95* 5.58 16,6
cy 2015 [0,60+0,054** | 0,19+0,021 3,24* 5,67 4.4
2016 [0,56+0,085**| 0,18+0,030 3,19 4,76 39
2017 [0,60+0,050** | 0,20+0,028* 3,14 6,01 32
2018 | 0,62+0,082 | 0,20+0,027 3,18 6,24 2,6
3apombii [Embryo] Jlons mycToro
BO3YIIHOTO
Lenonomys- Tox Ilupu- Wnpexc O6beM MNpOCTPaHCTBA
s [Cpeno- [Year] EHI/II:;I, MM 1, MM 3apobIIa [Volume], B cemeHH, %
population ID] [Length, mm] [Width, mm] [Embryo %107 mm’ [Percentage
index] of empty air
space in the seed]
2010 | 0,16+0,014 | 0,09+0,011 1,66 0,74 82,73
2011 | 0,16+0,014 | 0,10+0,010 1,68 0,78 82,68
BMP 1 2015 |0,17£0,012**| 0,10+0,120 1,72 0,86 80,00
2016 |0,16+0,016*%*| 0,10+0,012 1,61** 0,89 79.90
2017 | 0,16+0,010 | 0,10+0,011 1,61 0,85 77.20
2018 | 0,16+0,014 | 0,10+0,022 1,56 0,90 79.84
BMP 2 2015 [0,17+0,015** | 0,11+0,009* 1,59 1,02 82,30
BMP 3 2010 |0,16+0,012**|0,09+0,011** 1,71** 0,75 84,77
2011 [0,15+0,019%*] 0,09+0,012* 1,71 0,61 85,40
2014 |0,18+0,017**]0,10+0,012%* 1,84%** 0,89 78.10
BMP 4 2016 |0,16+0,011**| 0,10+0,011 1,56** 0,88 80,80
2017 | 0,17+0,018* | 0,10+0,014 1,66* 091 78,50
2011 | 0,16+0,021* | 0,10+0,011 1,61 0,77 86,30
2012 [0,17+0,014**|0,114+0,011** 1,58 1,04 81,70
2014 [0,16+0,019** | 0,09+0,015%* 1,76** 0,68 87,80
(0)% 2015 | 0,16£0,018 |0,11+0,013** 1,57** 0,98 82,70
2016 | 0,17+0,016 [0,12+0,012** 1,46* 1,16 75,90
2017 [0,15£0,011**|0,094+0,012** 1,60** 0,70 88,40
2018 0,16+0,016**|0,11+0,015** 1,55 0,93 85,02

Ipumeuanue [Note]. *p < 0,05; **p <0,01.
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Tabnuna 6 [Table 6]

Xapakrepuctuka cemsi Dactylorhiza cruenta ¢ pa3subix 4acteii Pecny6auku Komu
[Characteristics of Dactylorhiza cruenta seeds in different parts
of the Komi Republic] ((M£SD) and (min—max))

IIpusnax
[Parameter]

Brrueroacko-Me-
3€HCKas paBHUHA
[Vychegda-Mezen Plain]

CesepHblil Ypan
[Northern Urals]

JnuHa cemeHu, MM
[Length of the seed, mm]

0,57+0,07 (0,37-0,84)

0,58+0,07 (0,39-0,80)*

[upuna cemenu, MM
[Width of the seed, mm]

0,17+0,03 (0,09-0,26)

0,19+0,03
(0,12-0,28) **

Jlnuna 3aponpiia, MM
[Length of the embryo, mm]

0,16+0,02 (0,11-0,22)

0,1620,02 (0,11-0,21)

[upuna 3apoaplia, MM
[Width of the embryo, mm]

0,099+0,01 (0,06-0,22)

0,103+0,01
(0,07-0,14)**

Wunexc cemenn [Seed index]

3,37+0,66 (1,78-6,03)

3,09+0,04 (1,74-5,25) **

WHupeke 3apospiia [Embryo index]

1,66+0,21 (0,82-2,57)

1,59+0,21 (1,042,28) **

O0BeM ceMeHU

*
[Volume of the seed], X10-> mm? 4,44 3,65
O0beM 3apopliia
[Volume of the embryo], X107 mm? 0,84 0,89%
Jlost yCTOrO BO3MYIIHO-
IO MPOCTPAHCTBA B CCMCHH 31.12 84.30*
[Percentage of empty air ’ ’
space in the seed], %
Jlo11s1 HeTTOJTHOLICHHBIX CeMSIH, % 6.9 15,1%%

[Percentage of defective seeds]
Ilpumeuanue [Note]. *p < 0,05; **p <0,01.

Kopo6ouka D. cruenta B Pecriyomuke Komu comepxut B cpeHem 9 765+278 ce-
MsH. B Oonee ro)KHBIX 9acTAX apeajia BUAa KOJIMYECTBO CEMSH B KOPOOOUKE ITOTO
Buna mensbie: 7 076 mr. — B Lleatpansuoit EBpone [15], 7 142 mT. — B TBepckoi
obmnactu [40], 7 270 wrt. — B Kpeimy [41], 4 112 wT. — Ha FOxHOM Ypane [42].
JaHHBII OKa3aTelh B PETHOHE M3MEHICTCS B 3aBICHMOCTH OT MECTOOOUTAHHS
U rofia uccienoBanud (tadi. 7). MUHUMaNbHOE CpeHee KOJTMYECTBO CEMSIH B KO-
pobouke (7 914 mit.) otMedeHO B nieHomomy siuu ¢ CeBepHoro Ypana B 2011 t,
Korna 3a)MKCUPOBAaHbI caMble HU3KHE TeMIleparypbl BTOPOW JEKalbl WIOHSA, a
MakcuMalibHOE KoiruecTBO ceMsH (11 494 mt.) — B 2016 1., KOTOPBIH OTIUYAICS
HauOonblIeH CyMMOIl akTUBHBIX TeMieparyp (>10°C) BereTaluoHHOro nepuozaa
(cM. Tab6m. 2). Uucno MOTHOIEHHBIX CEMSH B KOpOOOUYke cocTaBHio 8 795 mit.
B Tepckoii ob6macTu 3TOT nokaszarens Hike — 7 128 cemsn [40].

YcnoBHO-peanbHast ceMeHHas! MPOAYKTHBHOCTD (UHCIIO CEMSH Ha TeHEPaTHB-
Hblii Io0er) coctapnsier 141 960 wt. B LlenTtpansuoit EBponie 3TOT mokaszarenib
HECKOJIBKO Bbiiire — 178 710 mrt. [15] 3a cueT 00JIbIIIEro YUCiIa IBETKOB B COLIBETHH
Y BBICOKOH TI0/103aBsI3bIBaeMOCTH. B MypmaHckoii 001acTi Ha OTUH TeHepaTHB-
Hb1A Tober ipuxomutcs 45 891 cems [16]. PeanbHas ceMeHHas IPOTYKTUBHOCTb
TeHepaTUBHOIO 1nobera (¢ y4eToM TOTO, YTO YacCTh CEMSIH B IJIOAE HETOTHOLICH-
Has) coctaBuna 131 300 cemsH. [To pernoHy 3TOT MOKa3aTelb BapbUpyeT OT 62
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1o 192 Teic. cemsH (cM. Tabn. 7). Ha IOxHOM VYpane peanbHas ceMeHHas Mpo-
JYKTUBHOCTb T'€HEpaTUBHOIO pacTeHust — 69 930 mt. [42].

Ta6uuma 7 [Table 7]
CemenHnas npoaykTuBHocTh Dactylorhiza cruenta B Pecnnydiuxe Komu
[Seed productivity of Dactylorhiza cruenta in the Komi Republic]

Uucno ceMsiH Vposkait
B IUIOJIE, IIT. Yucno non-| CPSP | CRSP RSP ceMsH
1 Tox [Number qf seeds HOIIEHHBIX | ocobu, | ocobu, | ocobu | B LTI,
[CP ID] | [Year] in one fruit, pes] CeMsH B IIT. LIIT. LIIT. T /m?
cpenH. . mwione, mrt. | [CPSP, | [CRSP, [RSP, [Sfeed
[mean] | T | Max | [NSE,pes.] | pes] pes.] psc.] | Yield,
pes./m?]

2010 | 8200 | 7532 | 8815 7987 196800 | 128707 | 125361 | 71456
2011 | 9259 | 8082 | 10411 8361 222216 | 149551 | 135045 | 39163
2015 | 9270 | 6386 | 14424 8946 203940 | 185585 | 179090 | 37609
2016 | 11494 | 9935 | 12495 10172 241374 | 178375 | 157862 | 23679
2017 | 9921 | 7731 | 13897 9643 218262 | 138815 | 134928 | 41828
2018 | 10627 | 9739 | 13246 9936 201913 | 126196 | 117993 | 44837
BMP 2| 2015 | 7994 | 6035 | 11102 7610 167874 | 89645 | 85342 | 51205
2010 | 10135 | 8039 | 12769 8351 243240 | 181944 | 149921 | 140926

BMP 1

BMP 3 5011 [ 10354 [ 7467 | 13650 | 10147 | 300266 | 195773 | 191858 | 209125
Bap a4 | 2014 [ 10193 (7212 [ 13312 [ 9469 | 275211 | 192372 | 178714 | 58976

2017 | 10853 | 8251 | 12955 | 10647 | 282178 | 176643 | 173287 | —
oy 20011 [ 7914 5079 | 11186 | 3205 | 237420 | 37512 | 15193 | 5773

2017 | 10187 | 6887 | 11837 9861 264862 | 64361 | 62302 -
Ipumeyanue. CPSP — ycnoBHO-IOTeHIMATBHAS CEMEHHAs IPOXYKTUBHOCTH; CRSP — ycnoBHO-
peasibHasi cCeMEHHast MPOLYKTUBHOCTE; RSP — peanbHast ceMeHHAsI IPOXYKTHBHOCTb.

[Note. NSE - Average number of seeds with embryo in the fruit; CPSP - Conditionally potential seed
productivity; CRSP - Conditionally real seed productivity; RSP - Real seed productivity; “~” No data].

VYpoxait cemsin cocraBua 5,8-209,1 Teic. cemsan Ha 1 M2, MakcumaabHOE
KOJIMYECTBO CEMSH Ha KBaJPaTHBIN METP NPUXOAUTCA Ha IieHononyssiuio BMP
3 (cM. Tabm. 7), rme oTMedeHa HauOOobIIas MIIOTHOCTh TCHEPATHBHBIX PACTCHHI
Ha 1 M2 (0,94-1,09 5K3.), TOr[a Kak B IPYTUX HEHOIOMYIALHIX X TIOTHOCTb
cocraBmia 0,15-0,60 5k3. Ha 1 M2. MUHUMAaIBHBINA ypOXKai CEMSIH 3apErHCTPH-
poBaHn st CeBepHoro Ypaina.

OO0pazyercsi OTpOMHOE YHCIIO CEMSH, HO MPOpPACTAeT JHIIb HEOONbIIas HX
no71s1. OCHOBHBIM TOKa3aTeIeM CEMEHHOTO BO30OHOBIEHHUSI SIBISAETCS KOTUUYECTBO
MTOSIBUBIIINXCS MOJIOJBIX (FOBEHIJIBHBIX ) pacTeHIH. Bo BCeX N3yYeHHBIX HAMMU I1e-
HOTIOMYJIALUAX B PETHOHE OB OTMEUEHBI I0BEHMIIbHBIE 0co0u. VX mois Bapbu-
poBana ot 6 1o 32%.

B nenononynsuusx BMP 1 u BMP 2 BenyTcs MOHUTOPHHTOBBIE HCCIIEA0-
BaHUS Ha MOCTOSHHBIX IUTOmaakax. Ha puc. 4 mpuBeneHa qois IOBEHHIBHBIX
oco0eil B pasHble rona uccienoBanusi. Ona makcumaibHa B 2016 u 2011 rr,,
KOTJIa OTMEUYEHBbI MaKCHMAaJIbHBIC CYMMBI aKTHBHBIX Temreparyp (>10°C) (cm.
Tabm. 2).
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Puc. 4. JlunaMuka 011 FOBEHWIBHBIX 0COOCH Ha MOCTOSIHHBIX TUTOMIA IKaX
B neHononyasiuussx BMP 1 u BMP 2 3a nepuon uccienosanwuii. [1o ocu abenmce —
W3yYCHHBIC IICHOMOMYIISAIMH 0 TOIaM; 110 OCH OPJIMHAT — JIOJIsl FOBEHHJIBHBIX 0co0ei, %
[Fig. 4. The proportion of juvenile individuals in the coenopopulations VMP 1 and VMP 2
over the study period. On the X-axis - Studied coenopopulations
by different years; on the Y-axis - Percentage of juvenile individuals, %]

O06cy:xneHue pe3yabTaToOB UCCJIAETOBAHUS

CewmeiicTBo OpXHIHBIE CONEPKUT caMoe OONBIIOE KOIUYECTBO BUIOB, UMEIO-
X OOMaHHYIO CTpaTeruio onblieHUs [43, 44]. Takue BHIBI 9aCTO CHIIBLHO Orpa-
HUYEHBI OBUIUTENAMU [45, 46], TOCKOIBKY ONMBUIAIOUINE UX HACEKOMBIE 001aa-
FOT CIIOCOOHOCTBIO K acCOIMaTHBHOMY OOYYCHHIO, UTO IO3BOJIET UM H30eraTh
MOBTOPHBIX MOCEIIEHHIA [IBETOB, HE MPUHOCSIIUX BBITONBI [47]. Cunraercs, 4To
OTpaHWYCHUE ONBUIUTEISIMA MOXKET CHOCOOCTBOBAaTH OTOOPY LBETOYHBIX IPH-
3HAKOB, KOTOPBIE TIOBBIIIAIOT IPUBIEKATEIBHOCTD s ONbUIUTENEH U 3 (EeKTHB-
HOCTh ombuieHus [48—50]. IlIMenu OTHAIOT MpPEANoYTeHHE PACTeHUsAM ¢ Oomee
KpYNHBIMU couBeTUsAMH [51], ogHako OoJbIIKME COLBETHS MOTYT UCTOILATh pe-
CypCHI 0cO0€H 1 IPHBOIUTD K MX NEPHUIUTY B ITOCICTYIONIHE TOMABI.

Hamm nccnenoanus mokasanu, uyto B mpeaenax Pecnyonuku Komu B 6onee
CEBEPHBIX HECHOIIOMYILIHIX 00pa3yeTcs J0CTOBEPHO MEHBIIEE KOJTMIECTBO [IBET-
KOB, U€M Ha Iore pernoHna. BeposTHo, 00pa3oBaHie HEOOIBILIOTO, HO YCTOHYHBOTO
COIBETHS ONTHMAIBHO B MEHee OIarompHsaTHBIX yCIOBUAX. Pa3Mepsl JlenecTkoB
uBetka D. cruenta B pa3HbIX yacTsax Pecmy6Omiuku Komu octatoTcst 0OTMHAKOBBIMHU.
Ha CesepHom Yparne BeTKH OTIHYAIOTCS MEHBIINMHU pa3MepaMHu TyOsI 1 Oojee
KPYIHBIM HITopLeM (cM. Tad. 3), Ho-BUAMMOMY, 3TO IPUCIIOCOOIEHHUE K oTpeie-
JICHHBIM BHJIaM OTIBUTHTENEH, 0OUTAIONINM B Pa3HBIX YACTSIX PETHOHA.
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B kauecTBe MeTOma KONMYIECTBCHHOW OLIEHKH PETPOXYKTUBHOTO yCIIeXa Op-
XHUJIHBIX YaCTO MCTIONIB3YIOT TaKO# MOKa3aTelib, Kak IUI003aBsI3bIBaeMOoCTh («fruit
set») — IO [BETKOB, 0Opasyromux Iutofsl [45, 33]. PenpomyKTHBHEIA ycrex
BHUJa B PETHOHE HE CBsI3aH C KOJMYECTBOM ILIBETKOB B COLIBETHH. YCIEIIHOCTb
OITBIJICHUS 3aBUCHT OT MOTOTHBIX YCIIOBUI BO BpeMsI IBETEHUS BUIA U JIOKAJIBHBIX
YCIIOBHIA B KOHKPETHOM (huTOIICHO3E.

Cemena D. cruenta B pernone — odeHb MayieHbkue (0,57%0,18 MM), 60bIIyro
ux 4yacTb (82%) 3aHMMAET IyCTOE BO3AYIIHOE MPOCTPAHCTBO. Maiibie pa3mMepsl 1
HaJIMYHE ITyCTOTO BO3AYIIHOTO IIPOCTPAHCTBA TO3BOJILIIOT CEMEHAM pacIpocTpa-
HATHCS Ha OOJIBIINE PACCTOSHUS C MTOMOIIBIO BeTpa. OObeM CEMEHH U 3apOoJIbIla
D. cruenta na CeBepe MeHbIIIe, UeM B 0oJiee I0KHBIX YacTsxX apeana Buma. [1o pe-
THOHY OOJNbIIIe U3MEHSIETCS pasMep 3apojblllia, YeM ceMeHHOM obonouxu. Ha Ce-
BEpHOM YpaJie Bce IpH3HaKK OoJiee BapuabOeIbHbI, YeM B OoJiee OIaronprsTHBIX
yCJIOBHUAX Ha Brrueroncko-Me3eHCKol paBHUHE.

Hexotopsie nccnenosarenu [41, 15] cBA3bIBaIOT peNpPOAYKTUBHBIN yCIIEX Op-
XUJIHBIX U C YUCJIOM ceMsH. /JJaHHbIE O KOJIMYEeCTBE CEMSH B OJHOM IUIOJE WIIH
0Cc0o0U MOTYT MIPEAOCTABUTH AOTIOIHUTEIEHYIO HH()OPMAITHIO O PEIPOAYKTHBHOM
ycrexe, Tak Kak 0OJIbIIIoe KOJIMYECTBO CEMSIH, MPOU3BEJACHHBIX TUIOIAMH, MOXKET
KOMITEHCHPOBATh HU3KYIO 3 (EKTUBHOCTH OINBUICHHS H 00ECIICUUTh COXpPAHEHHUE
nomynsiuuu [52].

KopobGouka D. cruenta B pernoHe COAEPKUT B cpegHeM 9,7 ThHIC. CEMSH.
Nx uucno mensercs (ot 7,9 mo 11,5 ThIC. MIT.) B 3aBUCUMOCTH OT TOTOJHBIX
YCIIOBHH BereTannoHHoro neproga. CeMeHHas IPOAYKTUBHOCTE tuiona D. cru-
enta Ha CEBEPHOM IIpe/iesie pacnpOoCTPaHEHHs BhIIIE, YeM B OoJiee I0KHBIX 00-
nmactax. OmHAKO 9acTh CHOPMHUPOBABIIUXCS CEMSH K MOMEHTY JTHCCEMHHAIIUI
M3-32 OTCYTCTBUS UM HEJAOPA3BUTHUS 3apOJbIIa MOTYT OBITh HEKHU3HECTIOCO0-
HBIMH (CM. puc. 3, ¢). HemmomHOeHHOCTh CeMSIH OPXHUIHBIX CBS3BIBAIOT C HENO-
CTaTOYHOCTHIO OTBUICHHS, HEXBATKOH pecypcoB, MOBpexkAeHHEM putodaramu
7 OOJIE3HSIMH Y aHOMAJIMSIMU B CTPOCHUH M pa3BUTHH 3apoasima [53]. B nammx
uccienoBanusax ot 1,5 10 59,5% ceMsH oka3aiMCh HEMOJHOIICHHBIMU (TaOJI.
5). bonpmree UX KOJIMYECTBO OTMEUCHO B O0Jiee CYypOBHIX yciaoBUusiX CeBEpHOTO
VYpasia 1 pu HU3KUX TeMIlepaTypax.

Kommpomuce Mexay pa3MepoM K KOJMYECTBOM CEMSH IIOBCEMECTEH Cpean
pacTeHUl 1 MOXKET pacCMaTpPUBATHLCS Kak HeM30eKHOe OrpaHUYeHre, 00y CIOBIICH-
HOE TEM, UTO PACTEHISI UMEIOT OTPaHIMYCHHOE KOJMYECTBO PECYPCOB, JOCTYITHBIX
Ui pasmMHOXkeHus [54]. CyliecTBYIOT JiBé OCHOBHBIE 3BOJIIOLIMOHHBIE TEOPHH.
Tak, MHOTOYHCIIEHHBIE HCCIICIOBAHMS HILTIOCTPHUPYIOT, UTO OONee KPYIHBIE ceMe-
Ha MUMEIOT MPEUMYIIECTBO B YCIOBUSIX HEXBATKU PECYPCOB WJIM MPU BOCCTAHOB-
JICHUH TIOCTIC HalaJIeHUH TPABOSTHBIX UM MAaTOT€HHBIX MUKPOOPTaHU3MOB [55,
56]. OnHako uUx 0Opa30BaHUE CBA3aHO C 3aTpaTaMM, KOTOPbIE KOMIEHCUPYIOTCS
YMEeHbIIIeHHEeM BX KonmdecTBa. C IpyTroil CTOPOHEI, HaJHIHEe OOJBIIOTO KOIHIe-
CTBa CEMSIH CIIOCOOCTBYET PacCEUBAHUIO [57] M yBETMUMBAET BEPOATHOCTH TOCTH-
YKEHHSI CEMEHAMH TIOIXOISIINX MECTOOOUTaHUH JJIsl IPOPACTaHUS U TIOTIOJTHEHUSL.
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Hammwm wcciemoBanus mokasanu, 4to B Pecnyomuke Komu D. cruenta 00-
pasyer OoJiblliee KOJMYECTBO CEMSH B KOPOOOUKe, 4YeM B OoJiee HOKHBIX YacTIX
apeaia BHJa, IPHU STOM 00BEM €r0 CEMSIH U 3apOJBIIIeH MEHbBIIE, UM B IICHTPE
apeana. MOXHO NpPeAIONOXKUTh, YTO HAa CEBEPHOM IIpejieNie apeana, I1e cyuie-
CTBYIOT OTPaHUYEHHUS PENpPONYKTUBHOTO Ipouecca, y D. cruenta mMeeTcs Jo-
MOJIHUTENBHOE TPHUCIIOCOONICHNE JUIi MaKCUMaJbHOW pealM3alliid CEMEHHOTO
BO300HOBIIEHHUS (SAMHCTBCHHOTO y TOTO BHA) — YBEIWYCHUE YNCIIA CEMSH B
KOpoOOYKe NMpH yMEHBIICHHH MX pa3MepoB. BeposTHo, 3T0 oOmias crparerus
OpXxugHBIX UIT KOMICHCAIIMH MPOOJIEM C CEMCHHBIM BO300HOBIEHHEM. Tak,
yBEJIMYEHHEe Ynciia CEMSIH B KOPOOOUYKE OTMEUEHO y OE3HEKTapHbIX BUIOB OPXHU-
Jel U1 KoMIieHcaru 0osiee HU3KoU 3 PEeKTHBHOCTH OMBIICHHS IO CPABHEHHIO
C HEeKTapoHOCHBIMU OpXuAHBIME [15], Y HEKOTOPBIX TPOMUYECKUX OPXHICH,
XapaKTepHU3YIOIINXCSI OY€Hb HU3KOW TUIOA03aBsA3bIBAEMOCTHIO [45], a Takxke 3a-
(uKkcupoBaHO 1711 HEKTapoHOCHOM Platanthera bifolia (L.) Rich. Ha ceBepHOM
npezene pacupoctpanenus [29].

VY OpXMIHBIX YCIIEIIHOE MPOpacTaHUe U IOsABIEHUE (HOTOCHHTE3HPYIOLINX
MIPOPOCTKOB SIBIISIOTCS PEIIAIOIINMHE 3TAllaMH JKI3HEHHOH HCTOPHUH, TTOCKOIBKY
ceMeHa OpxHJed HeoObualiHO Maibl U UMET Hexu(depeHInpoBaHHbIN 3apo-
IBIII, CONMep Kallnii MHUHUMAJbHBIC 3aIlachl MUTATEIbHBIX BemiecTB. [Ipu mpo-
pacTaHUM OpXHUJIEH IOJHOCTBIO 3aBUCST OT B3aMMOJAEHCTBHSA C MHKOPHU3OH CO-
BMECTHMOTO MHUKOOHMOHTA, KOTOpas KOJIOHHU3HUPYET CeMeHa U 00eCICuMBaeT BCE
MUTATEIBHBIC BEIIECTBA, HEOOXOMUMEBIC [T pa3BUTHS IPOPOCTKOB [58]. Mekue
pa3Mepel, JEeTY9IeCTh B OONIBIIOE KOMUIECTBO CeMSH D. cruenta yBEITMINBAIOT HX
IIaHC TIOTACTh B MOAXOAAIINE YCIIOBHSI.

s BunoB pona Dactylorhiza XapaKTepHbl «BOJHBI BO30OHOBJICHHUS» — 3HA-
YHUTENbHBIE KOJICOAHUSI YUCIICHHOCTH IOBEHIIBHBIX PACTCHUH B TOMYIAHX [59],
MPUIHHON KOTOPBIX SIBISIETCS YepeTOBaHUE ONAarONPHUATHRIX X HEONaronpHATHBIX
MEPUOJIOB [T BBKUBAHMS TIPOTOKOPMOB B ouBe. Jlnst D. cruenta B peruoHe me-
PHOIBI «BOJH BO30OHOBIICHHS» COBIIAIAIOT C BETCTAIMOHHBIME IIEPHOAAMH, Ha
KOTOPbIEC MPUXOAATCSI MAKCUMaJIbHBIE CyMMBI aKTUBHBIX TeMIieparyp (>10°C).

Htorom penpomyKimu sIBISETCS HOBOE ITOKOJICHNE PACTCHHH, U B ’TOM CMBIC-
JIe TIABHBIM U KOHEYHBIM UHIUKATOPOM PEHPOAYKTHBHOTO yCIieXa PacTeHUH Ha
YPOBHE TOMYISIIANA SIBISIETCSI YUCICHHOCTh MoJjoAbix pacteruit [60]. IpucyT-
CTBHE IOBEHWJIBHBIX 0CO0CH BO BCEX M3YyUCHHBIX HAMU IIEHOMOMYNIAUIX D. cru-
enta B pa3HBIC TOIBI UCCICIOBAHHS CBUICTEIHCTBYET 00 yCHENTHOM CEMEHHOM
BO300HOBJICHHUH 3TOTO BHJA Ha CEBEPHOM IIpeAeie apeaa.

3akrouenune

UccnenoBanus pa3HbIX acleKTOB penpoAyKTUBHOU Ouonoruu Dactylorhiza
incarnata subsp. cruenta, nposenennsie B 2000-2018 rr. Ha TeppuTopuu Pecrry-
6nuku Komu, rie mpoxoauT ceBepHasi rpaHuIla pacinpOoCTPaHEHHs STOTO BUA,
MTO3BOJIIJIN BEISIBUTH HEKOTOPHIE OCOOEHHOCTH. YCTaHOBIIEHO, YTO Ha pENpo-
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IOyKTHBHBIE XapaKTePUCTUKHU BHJIA BIUSIOT TEMIIEpaTypa BTOPOI JIeKa/(bl HIOHS
(BpeMs L[BETCHMS BHJIA), a TAKXKE CyMMa aKTUBHBIX Temmeparyp (>10°C) teky-
IIEr0 BETeTallMOHHOTO Meprosia. BEIABIEHO, YTO HA CEBEPHOM IIPEeAeNe pacIpo-
CTpaHECHHUs, TA€ IPUCYTCTBYIOT OpPAaHHUYEHUS B PENPOAYKTUBHOM IIpoLEecce, Y
D. cruenta cymecTByeT IOIOTHATEIHHOE IPUCTIOCOOICHNE I MAKCHMaTbHON
peanu3anuu CEMEHHOTO BO30OHOBIICHUS! — YBEJIUUYEHUE YHCIIA CEMSIH B KOPO-
Oouke mpu OOIIEM YMEHBIIEHHH MX Pa3MepoB, YTO YBEIHYHBAET LIAHC CEMSH
JOCTUTHYTH MOAXOASIIUX yCIOBUHM (MecT) Juist mpopactanus. IlpucyrcrBue no-
CTAaTOYHOTO KOJIMYIECTBA IOBEHUIIBHBIX PACTCHHU B OMYIALHUAX BUA B PETHOHE
yKa3bIBaeT Ha OJIATONPUSATHBIC YCIOBUS AJISL CEMEHHOTO BO30OHOBICHUS 3TOTO
BUA.

Aemopul svipadicarom Orazo0apHocms 8.H.c., KaHo. buon. nayk A.B. bobpeyosy (Ilewopo-
Hnvruckuil 3ano6ednux) 3a nomowsb 8 coope mamepuand.
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Reproductive success of Dactylorhiza incarnata ssp. cruenta
(Orchidaceae) on the northern border of its distribution area

Due to specific biology, high decorative properties and poor resistance against
anthropogenic factors, the orchids are among highly vulnerable plants in the flora
of the world. Their protection cannot be efficient without the knowledge on their
reproductive biology. These data are especially important for species on the borders of
their distribution area with additional reproduction limiting factors. Our study object is
a rare orchid species Dactylorhiza incarnata subsp. cruenta (Orchidaceae). Its biology
is practically not studied.

We carried out investigations during 2000-2018 on the territory of the Komi Republic.
We studied 5 coenopopulations (CP) of this species within the Vychegda-Mezen Plain
(N61°38'59.01" E50°40'14.32") and the Northern Urals (N62°04'14.48" E58°29'27.97")
(See Fig. 1 and Table 1). Some of them have been observed for a number of years. The
average daily air temperatures in summer in these habitats in different years of the study
are shown in Table 2. Morphometric characteristics of flowers and fruit in different
populations of this species in the region were investigated (See Tables 3 and 4). A light
microscope LOMO MSP-2 (4.5 x zoom) with a digital camcorder LOMO TC-500 was
used to study seed morphometry. ToupView software was used in the research. We
analyzed the average length and width of the seed, the ratio of these parameters, seed and
embryo volume and the percentage of empty air space in the seed. In order to estimate
seed quality, we took seed mixture from capsules from different plants throughout one
CP (at least 600 seeds from each CP). Seeds without embryo were considered invalid.
Seed number in capsules was determined using our original approach developed on the
basis of the ImagelJ 1.5 software (Kirillova and Kirillov, 2015 and 2017). We studied
fruit set (See Fig. 2), seed morphometry and seed productivity of the species (See
Tables 5-7). The data were processed by statistical methods using Microsoft Office
Excel 2010; statistical calculations were performed using the R (ver.3.3.2). The data in
the text and the tables are given as arithmetic mean with standard deviation (M + SD),
as well as minimal and maximal values.

Our studies showed that within the Komi Republic, in more northern
coenopopulations, a significantly smaller number of flowers are formed than in the
south of the region. Probably, the formation of a small but steady inflorescence is
optimal in less favorable conditions. A change in the size of the flower (lip and spur)
indicates adaptation to various pollinators in different parts of the Komi Republic (in
the Vychegda-Mezen Plain and the Northern Urals) (See Table 3). We established that
the effectiveness of pollination of the species in the Komi Republic was 59%; it is not
related to the number of flowers. We revealed that the reproductive characteristics of
the species are influenced by the temperature of the second decade of June (the time
of flowering of the species in the region), as well as the sum of active temperatures
(> 10°C) for the entire summer period. Seeds (0.57 mm long and 0.18 mm wide) and
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embryos (0.16%0.10 mm) of D. cruenta were smaller in the model region than in
other parts of the species distribution area. Reproduction limiting at the European
North of Russia is compensated by the formation of a larger number of seeds in a
fruit, with a general decrease in their size which increases the chance of seeds to
reach suitable conditions (places) for germination. Seed productivity is high, one fruit
contains 9.7 thousand seeds and real seed productivity of the generative individual
is 131.3 thousand seeds (See Table 7). The final indicator of reproductive success of
the species at the population level is the number of young plants. The presence of
juvenile individuals in all the studied coenopopulations of D. cruenta in different years
of the study testifies to the successful seed reproduction of this species on the Northern
border of its distribution area.

The paper contains 4 Figures, 7 Tables and 60 References.

Key words: Orchidaceae; morphometry of orchid seeds; seed quality; fruit set;
seed productivity.
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A.1O. Koposiok, ML.II. Tumenko

Llenmpanvuwiti cubupckuii bomanuueckuii cao CO PAH, o. Hosocubupck, Poccus

DyiopucTHYECKOE Pa3HOOOpa3ue JIYTroBOM U CTEMHOM
pacTuTeIbHOCTH paBodepexHoii yactu Bepxuero IIpnoobs

Pabora BbInosaHEHa B paMKax roCyapcTBEHHOTO 3aaHusi LleHTpansHoro
cubupckoro doranudeckoro caga CO PAH (Ne roc. perucrparun AAAA-A17-117012610052-2)

IIposeden ananuz gropucmuueckoeo paznHoobpaszus cmeneti u y208 Bepxnezo
Ipuobvss ¢ nomowwio Gopmanruz08anHbIx Memoodos o6pabomru maccusa 8 obveme
505 ceobomanuyeckux onucanuil. C npumenenuem xnacmeprozo ananusa (Modified
TWINSPAN Classification ¢ npocpamme JUICE 7.0) evidereno 4 o0bobujenHbix
MUna  pacmumenvhulx coobwecms: Cmenu, OCMEnHeHHble Jyed, NAcmoOuuHble
u sanexcnvie ayea, aechvie ayea. C UCNONb308AHUEM OPMATBHBIX Kpumepues
0XapaKmepu306aHo 8 IKON020-YEHOMUYECKUX ePYNI 8UAO8 PACEHU, UHOUYUPYIOWUX
unu  oughbgheperyupyiowux mMunvl pacmumenvHouix coobwecms. IIpoanarusuposano
COOMHOWEHUe OAHHBIX 2PYNN U CUHMAKCOHO8 (DIOPUCTNUYECKOU Kaaccugurayuu
pacmumenvhocmu panea knacca u nopaoka. C nomouplo GumouHOUKAYUOHHBIX WIKAT
no gaxmopam yenasxcuenus u 602amcmea-3acoienus novs, HAcmouwyHou ouspeccuu
U 2emepobOmOoNePAHMHOCIU NPOBEOEHA IKONOSUHECKAs OYECHKA BbIOENEHHbIX MUNO8
coobugecms. Ilokazana 6edyujas poib paxmopos yeiaxcHeHus nouebl U AHMponoeHHOU
Hazpysku Ha oughpepenyuayuio cmennoi u J1y2060t pacmumenshocmu. Memodom
0NOCPEOOBAHHOU OPOUHAYUU YCMAHOBIEHbI CIAMUCIUYECKU 3HAYUMbLE PASIUYUAL
(p=<0,05) no nonoscenuro coobwecms Ha OAHHBIX IKONOSUUECKUX 2PAOUECHMAX.

KiroueBble  cioBa:  pacmumenvHocms,  OuopasHoodpasue;  OpOUHAYUA,
9Kono2uuecKkue wkanwl pacmenuil, 3anaounaa Cubupu.

BBenenue

Jlecoctems B ImIaHeTapHOM Maciitade sIBIseTCS OJJHUM M3 Hanboiiee reTepo-
reHHbIX 0uoMoB [1, 2]. TopHbIe 1 paBHUHHBIE JIecocTenHbIe JaHMmadTe Cuoupu
BBIJICTISIOTCS BBICOKMM (DIIOPHCTHYECKUM M (PUTOLIEHOTHYECKUM pPa3zHOOOpasu-
eM. OOmmpHAs U NPEHMYIIECTBEHHO JIECOCTEIHASI TEPPUTOPHS pacIioiiaracTcst
B mpaBoOepexxse O0u Mexay ee gonuHoi U CamaupckuM KpspkeM. JIyroesle u
CTEITHBIE COOOIIEeCTBa B COYETAHUN C MEIKOJIMCTBEHHBIMU JIeCaMH (POPMHUPYIOT
371eCh 30HaJIbHbIE KOMIUIEKCHl PACTUTEIBHOCTH, 8 TaK)Ke BHOCAT 3HAYNTEIbHBIN
BKJIIAJ BO (IOPHCTHUYECKOE pazHooOpa3me perrmoHa B IeJIOM. TpaBsiHas pacTu-
TENILHOCTh XapaKTepu3yeTcs OONbUIMM pa3HooOpasueM coobuiecTB [3], yemy
CIOCOOCTBYET IMMPOKUN CHEKTP 3aHUMAaeMBIX UMH MecTooOuTaHui. JIyroBble
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CTENH U OCTEIIHEHHBIE JIyTa SIBJISIOTCS €CTECTBEHHBIM 30HAJIBHBIM 3JIEMEHTOM B
JIECOCTETHOM 30HE, B TO BpEMsI KaK B OATACKHBIX JIAaHIMIA(TaxX JTyTOBbIEC LIEHO3bI
HUMEIOT NPEUMYIICCTBEHHO BTOPUYHBIN XapakTep, CPOPMIPOBABIINCH HA MECTE
CBE/JICHHBIX JIECOB. B CII0KEHUH HHTEPECYIOIUX HAC COOOIIECTB B Pa3INUHBIX CO-
OTHOILIEHUSX NPUHUMAIOT Yy4acTHE BUJIbl paCTEHUH, OTHOCAIIMECS K Pa3INUHbIM
sKosoro-neHotTudeckuM rpynmnam (OLI), koTopble MHAMIUPYIOT KakK YCJIOBUS
MECTOOOHTAHHH, TaK U XapaKTep aHTPOIIOTEHHOTO BO3/1eHCTBUA. KOppeKTHO BEI-
JIeJICHHBIE TPYIIIBI BUJOB, UMEIOLIUX WHANKAIIMOHHOE UK Aud depeHnupyoiee
3HAUCHHE, MOTYT CITy)KHTh OCHOBOHU UISI TIOCTPOCHUS CHCTEMBI KIaCCHU(HUKAIIH
PacTUTEIBHOCTH, AT OLEHKH 3KOJIOTHYECKUX 0COOCHHOCTEH MecTooOuTaHuil 1
MIPOUCXOXKICHHSI KOHKPETHBIX LIEHO30B.

Lenp pa®oTel — Ha OCHOBE (HOPMATIM30BAHHOTO AHAIN3A FeOOOTAHHMUYECKUX
JaHHBIX BBIIAEIUTH HKOJIOTO-LEHOTUYECKUE IPYMIbl BUAOB CTEHON U JIyroBOM
pacTuTenIbHOCTHU MpaBoOepesxHoil uacTu Bepxuero IIpno6bs 1 oxapakrepu3oBaTh
C X HCIIOJIB30BAHNEM THITHI COOOIIECTB BEICOKOTO CHHTAKCOHOMHYECKOTO PaHTa.

Marepuajbl 1 METOAUKH HCCJIET0BAHUS

HccnenoBanus npoBeieHbI B mpaBodepekbe O0u B ipeaenax HoBocnbupckoi
obmactu (53°30'N — 55°N, 81°30'E — 84°E) (puc. 1). Tepputopus npencrasiser
c000i1 cI1abOHAKIOHHYIO MPEATOPHYIO PaBHHHY, MPUMBIKAIOIIYIO K 3alaTHOMY
MakpockJIoHy Calaupckoro Kpspka. PaBHHHA HepekpbITa MOIIHBIM ITOKPOBOM
NECCOBUHBIX OTJIOXKEHUH W OTIMYACTCS CHIILHOW PacCEYSHHOCTBIO penbeda,
OCHOBY KOTOpPOTO COCTaBIISICT IIUPOKO pa3BUTas OBpaxkHO-OanouHas cetb. Co-
[JTaCHO Te000TaHNYECKOMY PalOHMPOBAHUIO, PaliOH UCCIEAOBAHHS MOTHOCTEHIO
JIEXUT B JiecocTenHoi 3oHe. H.M. MakyHuHa [4] OTHOCHUT €ro K CeBepHOil mpen-
TOpHOH JecocTeny. 30HATbHAS PACTUTENLHOCTh HPEICTABICHA OCTEITHEHHBIMH
TPaBSHBIMH OCHHOBO-OEPE30BBIMU JIECAMU, & TAKXKE OCTEIHCHHBIMU JIyTaMH U
JYTOBBIMHE CTEIISIMH Ha BBIIIEIOYEHHBIX CPEIHEMOITHBIX YePHO3EMaX.

B ocHOBY paboTHI oJIOXEHB! 352 re000TaHUYECKUX OMUCAHUS C TEPPUTOPUU
npaBoOepexxHoi yactu Bepxuero [1pnoOss, BeimonaHeHHbX B 2019 1. MLIL. Tu-
menko (193 onucanus) u A.1O. Kopomtokom (159). Taxxke B aHaIu3 BKJIIOYEHBI
153 ommcaHus U3 ONMyOIUKOBAaHHBIX PabOT APYTrHX aBTOpPOB [3, 5, 6], IEHHOCTH
KOTOPBIX, B TOM UYHUCJIE, B TOM, YTO KaKA0€ re000TaHUYIECKOE OMUCAHUE MPUBS-
3aHO K CHHTaKCOHaM (pIOPHCTHYECKOH KIacCU(PHUKAIIIK Ha YPOBHSIX OT accolna-
UM J0 KJ1acca. DTO MO3BOJISIET HHTEPIPETHPOBATh BhIJEISIEMbIE B XO/I€ aHATIHU32
THITBI PACTUTENBHBIX COOOIMIECTB ¢ PA3IMYHBIX TTO3UIHH.

C ucnons3zoBanueM nporpammsl IBIS 7.2 [7] noarorosnena BanoBas Ta0bauna,
IUTSL TIOCJIEAYIOIIETO aHalli3a U3 Hee YOaJeHBl BHIBI, BCTpEeUYeHHEBIE B 1—3 omu-
CaHMAX, a TAKKE PACTEHHs, IJIS KOTOPBIX YKa3aHa JMIIb POAOBAs MIPUHAIIEHK-
HOCTh. [lanHas Tabmuna oopadorana B JUICE 7.0 [8] ¢ mpumenennem Modified
TWINSPAN Classification [9], B kauecTBe MepbI CXOACTBA HCIIOIB30BAIICS KOI(-
¢unuent Cépencena (MUHUMAIBHBIN Topor 0,3).
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Puc. 1. Kaprocxema paifoHa ucciaeoBaHnii: / — MECTOHAXOXKICHUS Te000TaHHYECCKIX
ONUCaHUM; 2 — peky; 3 — rpaHULbl aAMUHUCTPATUBHBIX PaOHOB.
[Fig. 1. Map of the study area. 1 - Locations of the relevés; 2 - Rivers;
3 - Borders of administrative regions]

VYpoBeHb JieneHus B 25 KIacTepoB MPUMEPHO B JIBa pa3a MPEBBIILAET YHCIIO
acconuanuii, KOTopsle OTMEUEHBI Ha TAaHHOW TEPPUTOPHUH WIHA MOTYT OBITH BCTpE-
YeHBI C BBICOKOW CTEIEHBI0 BEPOSATHOCTH. Pe3ynbrarel 00pabOTKN IpeACTaBIeHBI
B Buje aepena (meaporpammel), moctpoenHoro B JUICE u orpaskatomero nmomaro-
BOE pa3/ielIeHue MacCHUBa OMMCAHUI, a TAK)KE CEPUU CHHONITHYECKUX TAOMHUI] ¢ pas-
JIYHBIM YHCIIOM KJIACTEPOB, PEICTABILIIONINX OTINYAIOIINECS THIIHI COOOIIIECTB.
Jnst mocyieTHUX CO3/1aHbl CBOJHBIE OIMCAHUS — CIHCKH BHJIOB C IOKa3aTesIMH
BCTPEYAEMOCTH M aKTUBHOCTH. BTOpol ImoKazaTenb BHICUMTHIBAJIICA KaK KOPCHb
KBaJIPATHBIH U3 ITPOU3BECHHS BCTPEYaeMOCTH BHa Ha €T0 CPeIHee IIPOSKTHBHOE
nokpeITHe. OH OTpakaeT CTENeHb TOMIHUPOBAHHS BUIA B THIIE COOOIIECTB.

Ha cnenyromem stane onpenenensl auddepeHuupyroniie Buasl. s aToro
HCTIONIB30BAaHBl J1Ba (DOPMANBHBIX KPUTEPHs, MpPEAIOKCHHBIE W almpoOHpOBaH-
HbIe B paboTax eBponeiickux 6oranukos [10, 11], ¢ HebonbIoNH MoanpUKaLIHEH:
1) muddepeHIMpyYOMUil BU CHHTAKCOHA JIOIKCH HMETh BCTPEYaeMOCTh Oolee
4YeM B JIBa pasa BbIIIe, YeM B APYTMX CHHTAKCOHAX 3TOTO paHra; 2) OH JOJDKEH
UMETh BCTpedaeMocTh Ooiyiee ueM Ha 20% BBIIE, YeM B JPYTUX CHHTAKCOHAX
sToro panra. CocraB IMarHOCTUYECKHX KOMOWHAIIMH KIIACCOB U IOPSIKOB (JI0-
PHUCTHYECKOH KiTacCH(UKAIIMN OTIPEICIICH B COOTBETCTBHH C OITyOITMKOBAHHBIMHU
paboTamu 1o paiioHy ucciegoBanus [3, 6, 12], a Takxe ¢ o0o01IaroIIe eBponei-
ckoit conkoii [13].
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JI1st OLIEHKH KOJIOTMYECKHX OCOOEHHOCTEH MECTOOOMTAHHM HCIIOIb30BaHbI
(bUTOMHAMKALIMOHHBIE IIKANBI: TacTOMIHON aurpeccuu [14], 6borarcTBa-3acoe-
HUS W YBJIaKHEHHS TO4YBHI [15], remepoOoronepanTHOCTH [16]. DKOIOTHYECKHE
CTaTyChl OITUCAHUH BBICYUTAHBI IO CIIEAYIOMIeH hopmyrie:

imid(z’) ’

Stat = =————
N

rie Stat — craryc onucanus; mid(i) — meauana i-ro una [14]; N — KOTU4ecTBO
BUJIOB B OIIUCAHUU.

PesyabTarsl Hccaeq0BaHuS U 00CY:KICHTE

dopmanTu30BaHHbIN aHATH3 OONBIINX MACCUBOB T€O00TAHUIECKUX OMUCAHUI
MTO3BOJISICT KOPPEKTHO BBIICIATEH KOJIOTO-IIEHOTHIECKHE TPYIIIB BUIOB. B cBo-
€M HCCIICIOBAHUU MBI HCIIOJIF30BAIM KJIACTCPHBIA aHAU3 Ul pa3rpaHUuCHHS
THUIIOB PACTUTEIHHBIX COOOIIECTB C MOCIEAYIONIMM YCTaHOBICHUEM TU(PepeH-
LUPYIOIIUX BUIOB HA OCHOBAHMH KOJIMYECTBCHHBIX KPUTEPHUEB.

Ha nepBom mrare xiactepr3aiiiv Bce ONHCAaHMs pa3fAeiIIiCh Ha ABa THIA —
CTEMHOM u myroBoii (puc. 2). Ha crnemytomieM 1iare B CTEIIHOM TUIIE OTAEIHUIIACH
HeOOoTbIIast TPYIIIA OIMCaHNH (KpaiHsIs JIeBas BETBb JCHAPOTPAMMEI), IPEICTaB-
TsroIUX (GropucTHdeckn OeMHbIE YKCTPA30HATbHbBIC CTEIHBIC IIEHO3bI, OMUCAH-
seie [ J1. IsiMuHO# [S] ¢ €IMHCTBEHHOTO JIOKATUTETa B OKpecTHOCTSIX ¢. [llapum-
HO VckuTHMCKOTO paiioHa. B mocnenyromnem aHann3e Mbl BKITFOUMIH UX B IEPBbIi
kiacrep. JlyroBeie cooOrmmiecTBa pa3aeniiuch Ha TPH TPYIIIBL, COMTOCTABUMEIE IO
quciny onucaHuid. TakuM 0Opa3oM, BBIICICHO 4 00OOIICHHBIX TUIA PACTUTEIIb-
HBIX COOOIIECTB, IS KOTOPBIX OCTPOCHA CHHONTHYECKAs TAOINIIA C yISTOM II0-
KazaTeJell BCTPE4aeMOCTH M aKTHBHOCTH BUIOB (Tabmuia). [IpumeneHne k Hei
MIPUBEICHHBIX BEIMIE KpUTEpHeB AU depeHIUPYIOMUX BUHIOB ITIO3BOIHIIO OTIpe-
JCTTUTh PACTCHUsI, HHIUIUPYIOIIUE TOT WIM UHOHM THII, @ TAKXKe UX Pa3INIHbIC
codetanusa. B cooTBeTcTBHU ¢ ATUM BhIACIeHO 8 DIII, IMEIOMUX HWHINKAIIHOH-
Hoe (nuddepeHnupyrolee) 3HaYeHHEe s UCCIET0BAaHHOTO perroHa. [loxamnyi,
HanOONBIINN HHTEPEC MPEACTABISIIOT IIEPBBIC YETHIPE TPYIIIILI, YETKO CBSI3aHHEIC
C BBIJICJICHHBIMU THIIAMH COOOIIECTB, TPYIIIBI TAKOTO THIA MOTYT PacCMaTpH-
BaTbCs KaK MHIUKAMOHHBIE. [ PYyNIIBI, KOTOPBIE OXBAaTHIBAIOT HECKOJBKO THIIOB,
MBI cunTaeM nuddepeHInpyomuMu.

[epras DLII" B cocTaBe 14 BHIOB MOKET OBITh OXapaKTEPU30BAHA KaK CTEITHAS.
Ona BKJIFOYaeT B ce0s IIHPOKO PaCcIpOCTpaHeHHbIE KcepoUTHBIE pacTeHus. B crer-
HOI1 30HE OHH BBICTYTIAIOT XapaKTEPHBIMH JIEMCHTAMH 30HAIBHON PaCTUTEIIFHOCTH.
B necocrennpix nanmmadrax [IproObst 3TH BUABI BCTPEUAIOTCS B HAMOOJIEE CyXHX
MECTOOOUTAHHUSX, IPEIMYIIECTBEHHO 10 BHITYKIIBIM CKIIOHAM 0aJIOK CBETOBBIX AKC-
MO3UIUIA. MHOTHE U3 MPECTaBUTENeH TAHHOMN TPYIIIIBI UCTIONB3YFOTCS [Tt TUArHO3a
CTEITHOTO Kiacca Festuco-Brometea 1 BXOOSIINX B €70 COCTAB ITOPSIKOB.



34 A.I1O. Koponwk, M.I1. Tuwenko

]

L

—

]

Puc. 2. KitacTepHblii aHaIH3 MAaCCHBA Te000TAHHYECKUX OMHCAHHIMA.
TuIBI pacTUTETBHBIX COOOIIECTB: [ — cTemnu; 2 — OCTENHEHHBIE JIyTa;
3 — macTOHIIHbIC U 3aJICKHbIE Jyra; 4 — JIECHBIE JTyTa
[Fig. 2. Cluster analysis of the relevés. I - Steppes; 2 - Xeric meadows;
3 - Pasture and long fallow meadows; 4 - Forest meadows]

CuHonTu4yeckasi Ta0nnua (IpHBeAeHbI BUIbI ¢ BCTPEYaeMOCThIO
BbIlIe 20%, xoTs1 ObI B OIHOM THIIE COOOIIIECTB)
[Synoptic table (species with constancy more than 20%)]

ITokazarens Berpeuaemocts AKTUBHOCTB
[Feature] [Constancy], % [Importance value]
Howmep knactepa [Cluster number] 1 4 2 2
Ywucno onucanuii [Number of relevés] 129 [ 1791121 | 76 | 129 [ 179 | 121 | 76
1-s1 rpymma [First Group]
Artemisia glauca Pall. ex Willd. 83 | 20 | 13 23 | 2 2
Stipa capillata L. 85 6 3 31 1 1
Nonea rossica Steven 54 | 13 | 26 5 1 2
Scabiosa ochroleuca L. 48 | 12 | 7 4 1 1
Koeleria cristata (L.) Pers. 48 | 4 3 13 1
Dianthus versicolor Fisch. ex Link 48 9 2 3 1
Seseli ledebourii G. Don 40 1 7
Potentilla humifusa Willd. ex Schitdl. 42 | 1 1 4
Festuca pseudovina Hack. ex Wiesb. 33 4 3 5 1 1
Festuca valesiaca Gaudin 31 2 1 8
Galatella angustissima (Tausch) Novopokr. | 30 3 2
Veronica incana L. 24 2 1 4
Heteropappus altaicus (Willd.) Novopokr. 24 4
Goniolimon speciosum (L.) Boiss. 24 2
2-g rpynmna [Second Group]
Seseli libanotis (L.) W.D.J. Koch 20 | 76 | 36 | 12 3 11 7 1
Iris ruthenica Ker Gawl. 34 1 70 | 11 | 12 5 12 2 2
Lupinaster pentaphyllus Moench 10 | 68 | 20 | 23 1 5 2 2
Galium ruthenicum Willd. 23 | 48 | 23 | 13 2 5 2 1
Hieracium umbellatum L. 12 [ 46 | 11 | 17 1 5 1 2
Helictotrichon pubescens (Huds.) Pilg. 5 47 | 14 | 11 8 3 2
Trommsdorffia maculata (L.) Bernh. 17 | 42 | 18 | 3 1 3 2
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[ponomxenue tTadbaunsl [Table (cont.)]

ITokazarens Bcerpeuaemocts AXTUBHOCTB
[Feature] [Constancy], % [Importance value]

Artemisia latifolia Ledeb. 17 | 42 | 2 4 2 | 10 1
Dracocephalum ruyschiana L. 3 38 | 4 11 3 1
Galatella biflora (L.) Nees 6 | 39 1 6 1 4 1
Filipendula stepposa Juz. 30 2 4 4 1

3-s rpynmna [Third Group]
Trifolium pratense L. 8 [ 28179 | 19 1 3 12 | 3
Leucanthemum vulgare Lam. 2 [ 20 | 63 | 12 1 2 9 1
Plantago media L. 13 11 | 47 3 2 1 8
Convolvulus arvensis L. 14 | 15 | 37 7 1 1 4 1
Amoria repens (L.) C. Presl 6 9 46 2 2 1 13
Geum aleppicum Jacq. 5 15 | 38 | 13 1 3 1
Plantago major L. 3 28 | 3 6
Rumex acetosella L. 6 1 28 1 2
Prunella vulgaris L. 2 31 4

4-s rpynma [Fourth Group]
Cirsium setosum (Willd.) Besser 6 |46 | 37 192 | 1 5 4 | 13
Vicia sepium L. 33 | 25 | 75 2 2 6
Filipendula ulmaria (L.) Maxim. 1 13 6 87 2 1 30
Heracleum dissectum Ledeb. 24 9 75 3 2 18
Crepis sibirica L. 27 4 62 5 1 10
Aegopodium podagraria L. 2 4 50 1 23
Geranium sylvaticum L. 12 8 48 1 1 4
Urtica dioica L. 1 2 50 13
Bupleurum longifolium L. 8 2 | 44 1 10
Pteridium aquilinum (L.) Kuhn 1 9 33 4 17
Angelica sylvestris L. 6 6 37 1 1 5
| Aconitum septentrionale Koelle 4 40 8
Chamaenerion angustifolium (L.) Scop. 11 1 36 1 3
Anthriscus sylvestris (L.) Hoffm. 1 4 34 12
Galeopsis bifida Boenn. 1 2 6 | 38 1 2
Equisetum sylvaticum L. 2 4 36 1 5
Vicia sylvatica L. 4 38 3
Lathyrus gmelinii Fritsch 6 1 29 1 2
Trollius asiaticus L. 2 2 | 27 1 5
Polemonium caeruleum L. 32 4
Delphinium elatum L. 3 28 4
Rubus idaeus L. 24 6
Veratrum lobelianum Bernh. 2 25 3
Pleurospermum uralense Hoffm. 2 24 3

5-s1 rpymma [Fifth Group]
Peucedanum morisonii Besser ex Spreng. 45 | 73 | 4 | 13110 | 18 | 1 2
Stipa pennata L. 68 | 48 | 15 21 | 10| 3
Adonis vernalis L. 49 | 52 | 17 8 7 6 2 1
Poa urssulensis Trin. 41 | 41 | 10 | 2 7 7 1

6-s1 rpymma [Sixth Group]
Fragaria viridis (Duchesne) Weston 72 1 96 | 71 | 32 | 19 | 33 | 23 5
Medicago falcata L. 86 | 71 | 61 2 [ 22 |13 | 14
Achillea asiatica Serg. 36 | 69 | 71 11 4 6 8 1
Linaria vulgaris Mill. 41 | 63 | 66 | 20 3 4 5 1
Plantago urvillei Opiz 55 | 61 | 45 4 7 5 4
Phleum phleoides (L.) H. Karst. 58 | 42 | 36 | 2 9 6 6
Astragalus danicus Retz. 25 | 55154 | 4 3 4 6
Dracocephalum nutans L. 26 | 34 | 53 3 3 2 4
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OkoHuaHue TabauIbl [Table (end)]

ITokazarens Bcerpeuaemocts AXTUBHOCTB
[Feature] [Constancy], % [Importance value]
Potentilla argentea L. + P. canescens Besser | g6 | 55 | 100 | 5 4 | 2 | 5
7-1 rpynna [Seventh Group]
Galium boreale L. 3 71 | 11 | 83 7 1 9
Sanguisorba officinalis L. 3 63 | 13 | 70 8 1 9
Inula salicina L. 6 51 9 42 1 6 1 4
Brachypodium pinnatum (L.) Beauv. 36 | 1 | 48 14 14
Lathyrus pisiformis L. 3 49 | 14 | 34 4 1 2
Viola hirta L. 4 | 43 | 15 | 33 3 1 2
Vicia unijuga A. Braun 1 49 | 9 | 31 6 1 3
Rubus saxatilis L. 1 33 2 | 42 7 12
Polygonatum odoratum (Mill.) Druce 3 | 41 4 | 34 1 4 1 2
Serratula coronata L. 1 25 4 49 3 5
Geranium bifolium Patrin 39 5 31 3 2
Pulmonaria mollis Wulfen ex Hornem. 2 58 | 19 | 73 4 1 5
8-s1 rpymma [Ninth Group]
Dactylis glomerata L. 14 | 85 | 85 | 92 2 24 | 29 | 27
Festuca pratensis Huds. 8 48 | 76 | 38 1 7 20 7
Vicia cracca L. 10 | 59 | 56 | 61 1 5 5 5
Ranunculus polyanthemos L. 11 | 58 | 74 | 45 1 4 5 3
Stellaria graminea L. 13 | 51 | 77 | 40 1 3 5 2
Agrimonia pilosa Ledeb. 12 | 52 | 47 | 46 1 4 4 3
Phleum pratense L. 3 41 | 58 | 33 1 8 13 8
Origanum vulgare L. 9 [ 63 | 37 | 38 1 7 4 4
Thalictrum simplex L. 4 52 | 32 | 50 8 3 8
Lathyrus pratensis L. 4 43 | 28 | 67 1 3 3 5
OO61mue Buabl [Common species]

Poa angustifolia L. 76 | 93 | 88 | 52 [ 20 | 24 | 27 | 10
Phlomoides tuberosa (L.) Moench 77 191 | 56 | 65 [ 13 | 15 | 8 5
Filipendula vulgaris Moench 511 96 | 67 | 29 9 24 | 18 3
Elytrigia repens (L.) Nevski 64 | 58 | 72 | 62 | 9 9 13 [ 7
Calamagrostis epigeios (L.) Roth 41 | 76 | 17 | 56 | 11 | 31 4 13
Bromopsis inermis (Leyss.) Holub 25 | 46 | 35 | 65 3 9 10 [ 19
Thalictrum minus L. 53 | 56 | 23 | 50 7 5 2 5
Taraxacum officinale F.H. Wigg. 30 | 46 | 78 | 21 2 4 10 2
Galium verum L. 78 | 43 | 31 | 12 | 11 5 3 1
Vicia amoena Fisch. 30 | 50 | 38 | 27 7 10 [ 7 3
Centaurea scabiosa L. 30 [ 64 |36 [ 15| 4 10 [ 8 2
Pimpinella saxifraga L. 13 | 43 | 51 13 3 4 8 1
Melandrium album (Mill.) Garcke 131321251 38 1 2 2 2
Lithospermum officinale L. 30 | 32 | 23 8 2 2 1 1
Veronica spicata L. 51 12 | 27 4 1 2
Berteroa incana (L.) DC. 30 | 10 | 41 2 1 3

Ipumeuanue. CepbIM BbLIIeNICHBI TU((EPESHITUPYIOINAE BHIBI.
[Note. Differential species are highlighted in gray].

Bropas DL Bxutouaer 11 BUIOB, XapaKTEPHBIX JUI OCTEIHEHHBIX JIYTOB U
CYXHX MEJIKOJIMCTBEHHBIX JIECOB, MHAMIMPYIOMINICA el KiacTep OObeIuHseT
HIMPOKO PACIPOCTPAHEHHbIE B JIECOCTEMHBIX JJAHMA(TAX JIyTOBbIE COOOIIECTRA.
JlaHHBIE PACTEHUS HE JAEMOHCTPUPYIOT BBICOKOW AKTUBHOCTH, Yallle BBICTyHas
KaK COJJOMHHAHTHI B OOTaThIX U MOJUIOMUHAHTHBIX JTyTOBBIX LIEHO3aX. B cuHTaK-
COHOMMH IPEICTABUTENN JAHHOW TPYIIbl BKIIOYEHBl B IUATHOCTHUECKUE KOM-
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OWHAIMY JTyroBOTO Kiacca Molinio-Arrhenatheretea v BXOASIIETO B HETO MOPSI/I-
Ka OCTeMHEeHHBIX JIyroB Galietalia veri, a Taxoke Kiiacca Me30(MIbHBIX TPAaBIHBIX
necoB Brachypodio-Betuletea.

MamnouucnenHnas Tpeths DL 00beuHsIeT pacTeHus, MHAUIHUPYIOLINE BBICO-
KyIO aHTPOIIOTEHHYIO Harpy3Ky. Ee mpencraBuTens mposBisIIOT BEICOKYIO aKTHB-
HOCTb Ha MACTOMIIHBIX U CEHOKOCHBIX JIYTaX, YaCTHIMU COAOMHHAHTAMH B TAKUX
coo0IIecTBax BBICTYIIAIOT JBa KJIEBEpa M3 COCTaBa TPYNIBl — Amoria repens n
Trifolium pratense. [IpeacTaBuTeNy JAHHOW TPYIITBI UCTIONB3YIOTCS IS JUAarHO-
3a knaccoB Molinio-Arrhenatheretea, Plantaginetea majoris u Chenopodietea.

UYetBepras DI BkimtouaeT 24 BUa, CpeAd KOTOPBIX MpeoOIafaroT JyroBo-
JIeCHbIe Me30(UTEL. MHOTHE U3 STHX PACTEHUH BBHICTYNIAIOT TOMHHAHTAMHU U CO-
JOMHUHAHTaMHU B TPaBSIHBIX MEJIKOJMCTBEHHBIX JiecaX JIECOCTENHBIX U MOATaexk-
HBIX JaHAMA(TOB, a TAKKE B JTYTOBHIX IIEHO3aX, BOSHUKIINX HA MECTE JIECOB KaK
B XOJI€ €CTECTBEHHON TUHAMUKH, TaK U B pe3yjbTaTe aHTPOIOTEHHBIX HapyIle-
Huid. V3 HEX 9 BH/IOB MMEIOT aKTUBHOCTS BhIle 10, BCe OHU ABISIOTCS MPEACTa-
BUTENISIMU Pa3HOTPaBbsi. MHOTHE U3 BUJOB YE€TBEPTOU IPYMIIBI UCIOIB3YIOTCS B
KaueCcTBE TUArHOCTHYECKUX IS CHHTaKCOHOB (MIOPHCTHIECKOM KIIacCHU(pHUKAIIH
BBICOKOT'O paHra: mnopsiaka jiecHolx ayros Carici-Crepidetalia xnacca Molinio-
Arrhenatheretea v nopsinka Carici-Pinetalia xnacca Brachypodio-Betuletea.

ITsras ST BrirogaeT 4 TyroBOCTENHBIX pacTeHus, MU hepeHIupyonmx 1-it
u 2-i xiactepsl. J[Ba pacrenus — Stipa pennata v Peucedanum morisonii — 9acto
BBICTYTIAIOT JIOMUHAHTaMH B COOOIIECTBAX JIYTOBBIX CTETIEH 1 OCTEITHEHHBIX JIyTOB.

[ecras DIII" cocrout U3 9 MMPOKO PaCHPOCTPAHEHHBIX ME30KCEPODUTHBIX
BU/JIOB, IGHOTHYECKAs aMITUTYAa KOTOPhIX OTXBAaThIBAET JYTOBBIE CTEIH M OCTEI-
HEHHBIE JIyTa W B MCHBIIEH CTENCHH CyXHe Iyra H Jieca. M3 cocraBa rpymiisl
CBOCH BBICOKOH aKTMBHOCTBIO BBIACIAIOTCS Fragaria viridis u Medicago falcata.
MHorne BHIBI HCIIONIB30BAHBI B IMArHO3€ Kiacca Festuco-Brometea.

CenpMmas DL BxIrogaeT 12 JIYyroBBIX U JIYTOBO-JIECHBIX PAacTEHUH, BCE OHU
SIBIISIIOTCS. Me3ouraMu. Brachypodium pinnatum v Rubus saxatilis 9acto ToMHu-
HUPYIOT B TPABOCTOE MEJIKOJIUCTBEHHBIX JIECOB U OMYLIEYHBIX JIyTOB. 5 BUAOB 3a-
JICHICTBOBAHbBI B THArHOCTHYECKUX KOMOMHAIMAX Kitacca Brachypodio-Betuletea
Y BXOJSIIIMX B HETO MOPSAIKOB.

Bocemas DII" o6benunaser 10 IIMPOKO paclpoOCTPaHEHHBIX JYTOBBIX pacTe-
HUH, U3 KOTOPBIX CBOEH aKTUBHOCTHIO BeIAeNsAeTcs Dactylis glomerata — onuH u3
OCHOBHBIX JOMHUHAHTOB JYTOBEIX coobmiecTB [IpnoOns. bombas 9acTs rpymisr
3ajielicTBOBaHa B [uarHose knacca Molinio-Arrhenatheretea.

Takum 00pazom, GopMaTH30BaHHBIA aHATH3 OONBIIOrO MacCHBa Te000TaHu-
YECKHUX OMMCAHUKA MO3BOIIII BBIACIUTE 8 TPYIIN BUIOB, UMCIOIIMX HHIMKAI[HOH-
Hoe Wi auddepeHnupyromee 3HadeHus. JJaHHple TPyNbl BKIoYaoT 93 BuIa,
YTO COCTaBJIAET OOJNBIIYIO YaCTh aKTHBHOTO sapa OObEAMHEHHOU HEHO(IIOPHI
CTEITHOM M JIyroBo# pactutenbHocTH [Ipro0sst. [To HammMm MaTepuaiaM B Hel Ha-
cunthiBaeTcs 491 Bun. O4eBUIHBIM ABISETCS TOT (PaKT, 4YTO OOBEM COBOKYIHOM
eHo(IopEI JIyroB U creneit [IpnoObs 1omkeH OBITh 3HAYUTENLHO OoJbIe. MBI
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OCHOBBIBAJINICH HAa BUJJOBOM COCTaBE IIEHO30B, IIPENICTABIEHHBIX B 00paboTaHHON
0a3e MaHHBIX re000TaHMYCCKUX OMHMCAaHWA. MOXKHO C YBEPEHHOCTBHIO yTBEPXK-
JIaTh, YTO MPH JOOABJIICHUH B HEE HOBBIX COOOIIECTB YMCIIO BUIOB OYIET pacTH B
MEPBYIO OYEPEeb 33 CUET CIyYalHBIX pacTeHuil. B pesynsrare 3TOr0 B cocras
IeHO(IIOPEI MOXKET BOHTH O0JIbINas 4acTh (PIOPBI peTHOHA B IIEJIOM, 32 UCKITIO-
YEHHEM PACTCHUH, Pe3KO OTIMYHBIX [0 3aHUMAEMbIM MU MECTOOOUTAHUSIM — B
MEPBYIO OYepenb MPUOPEKHO-BOAHBIX U OOJOTHEIX. B 9TOM IumaHe 1 OIeHKH
(GIIOPUCTHYECKOTO Pa3HOOOpa3usi BO3MOXKHO HCKIIIOUCHUE MATOAKTHBHBIX BH-
JIOB C HU3KOH BCTPEIaeMOCTHI0. MBI HCIIOIH30BAJIH MTOPOT B OMH MPOIICHT, UTO
MO3BOJIIIO OTOPAaKOBATh BUIBI, KOTOPHIC YCIOBHO MOXHO PacCMaTpUBaTh Kak
ciy4vaitaple. be3 HUX 00beM meHO(UIOpHl cocTaBui 347 BUIOB, a JOJS WHIH-
kartopHbIX (auddepenuupyrommx) BugoB — 27%. CToab BBICOKHIA MMOKA3aTENb
rOBOPHT 00 3PPEKTUBHOCTH MPETOKEHHOTO (OPMATHU3OBAHHOTO ITOAX0AA MIPH
BBIJICJICHUU JKOJIOT0-(QUTOICHOTHYSCKUX rpymi. [Ipu 3ToM HEoOX0IUMO y4u-
TBIBaTh €IIIe /IBa O0CTOSTEIHCTBA. JHAYUTEIHHOE YHCIO BUAOB IEHO(IOPH HE
UMEIOT TU(PEPEHIMPYIONIEr0 3HAUCHUs] Ha YPOBHE 00OOIICHHBIX THUIIOB pac-
TUTEIBHBIX COOOIIECTB, MBI YCJIOBHO MOXKEM Ha3BaTh UX MHIU(P(PEPEHTHBHIMH.
Kpome Toro, ucroab30BaHHbIE HAMU KPUTEPUU MOTYT OBITh U3MEHEHBI B CTOPO-
HY YMEHBIICHUS PAa3INIUN BO BCTPEYAEMOCTH, YTO YBEIHIUT YUCIIO PaCTCHUH,
HUMEIOIIUX WHIUKAIIMOHHOE 3HAaueHHe. B 4aCTHOCTH, MEPCIIEKTUBHBIM BUIUTCS
HCIIONIb30BaHue (popmanbHOTO onpeneneHus BepHocTH (fidelity) Buna — mupo-
KO HCIOJh3YEeMOr0 TOKa3arelis B paboTax 1mo Kiaccu(UKaIuu PaCTUTEIbHOCTH
[17—19]. MBI mostaraem, 4To pH HOCIEA0BaTEIIFHOM HCITOL30BaHUHU (POopMalTb-
HBIX KPUTEPHEB BO3MOXKHO pa3jelicHHE BCell aHAIM3HPYyeMOi IeHOMIOphl Ha
WHIUKATOpHbBIE, TuddepeHnupyomue u naanddepentasie Buabsl. K mocien-
HEel KaTeropuy Mbl MOXKEM OTHECTH U CIydaiiHbIe BUBI, HUMCIONIUE [ICHOTHYC-
CKHH ONITUMYM B APYTHX THUIAX PACTUTCIBLHOCTH U €IUHIUYHO BCTPEUYAIOIIHECS
B COCTaBE aHAIM3UPYEMOU IICHOQIIOPHL.

AHanmm3 npeacTaBiIeHHOCTH onrcanHbIX DL B cocTaBe THITOB paCTUTEIHHBIX
COOOIIECTB MO3BOJISET OXaPAKTEPH30BaTh HKOJIOTHUSCKUE U (PUTOIICHOTHYCCKIE
0COOEHHOCTH TMoCienHuX. JIs onpeneneHust BeAyIIUX dKOJIOTHICCKUX (aKTo-
poB B auddepeHnranuyd UCCISJOBAHHOW PACTUTEIBHOCTA MBI HCIOJB30BaIIH
(bUTOWMHIMKAIIMOHHBIC KB (OMTOCpeoBaHHAas opauHanus) pacteHuit 1 DCA-
OpIUHALMIO (HempsiMasi opAuHAIms). JIs KaXIoro OMHMCaHWS OIPEACILIHCH
4 craryca: OOraTcTBa-3aCOJCHUS, YBIAKHEHHS [TOYBEI, TeMEPOOOTOIEPAHTHOCTH
U mactoumHoi qurpeccuu. [loncunteiBanack koppeisiius [Tupcona mexny cra-
TyCaMH OIMCAHU{ U WX MOJIOKEHHEM Ha TEPBEIX TpeX ocsx opaunHanuu. C mep-
BOM OCBIO CHJIBHBIE CBS3U MPOSIBIISIOT (DAKTOPHI yBIakHEHU (koppensiust —0,96)
n OorarctBa-yBnaxHeHus (+0,92). Co BTOpoi 0Chl0 HAHMOOIBIITYIO KOPPEIISAIHIO
posIBIsieT (pakTOp HAPYIICHHOCTH MECTOOOUTAHHUS, OTPAKAIOIIUICS B CTCIICHH
remepoOoTonepanTHoCcTH (+0,7). C TpeThelt 0ChI0 KOPPEIALUH 3aMeTHO crabee,
HauOoIbIIast U3 HUX ¢ reMepoOoTonepanTHOCTRIO (+0,58). Takum oOpa3oM, MbI
MOYKEM TOBOPHTH O BEAyIIeM BKJIafe TpeX (pakTopoB B (OPMUPOBAHUE Pa3HOO-
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Opasust H3y4eHHOU TPaBsIHOM pacTuTeNbHOCTH. [Ipn 5TOM HabIOmaeTCs CHITBHAS
3aBUCHMOCTb 0OraTcTBa IOYBBI OT €€ YBIAKHCHHs (OTpHUIIATEIbHAS KOPPEs-
nus —0,89). DTo mo3BosIeT HaM UCKITIOYUTH M3 OPIWHAIMOHHOTO aHAIN3a C HC-
MOJIb30BaHKEM (DUTOMHAMKAIIMOHHBIX IIKaJ (GakTop O0raTcTBa-3aCcOJICHHUS MOYBBI
KaK CHJILHO KOPPEIUPOBAHHBIN ¢ (PaKTOPOM YBIIAQ)KHEHHS.

Mo pesynsraTam KIIacTEpHOTO aHaIM3a BCE OMMCAHMS pa3nesieHbl Ha 4 00001IeH-
HBIX THIIa PACTHTENBHBIX coo0mecTB (puc. 2). [lepBrIit M3 HUX MpeNCTaBIsET CTEM-
HOH THII PaCTUTENFHOCTH. AKTHBHOE SIIPO €T0 IEHOQIIOPHI ¢ aKTUBHOCTHIO 10 1 60-
nee cocTaBisiroT 11 BUIOB. M3 HUX MO cBOEMY 3HAYCHHIO BBIICIISIOTCS ThIpca (Stipa
capillata) v nonsHb (Artemisia glauca), Jaie IpyTUX pacTeHUH JOMHHHPYIOIIUE B
CTEeNHBIX IeHo3aX. Eme 4 pacTeHus BBICTYNAIOT JOMHHAHTAMA W COXOMHHAHTaMIL.
B 1enmom cocTaB aKTMBHBIX PACTCHHI MO3BOJSIET OOOOIIEHHO HA3BaTh OMUCHIBAC-
MBIE COOOIIECTBA TIOIBIHHO-ICPHOBHHHO3IAKOBEIMI CTEIIsIMI. [IprcyTcTBre cpemm
OOWJIBHBIX U BHICOKOKOHCTAHTHBIX BHJIOB JTYTOBOCTEIIHBIX PACTEHUI, TaKUX Kak Poa
angustifolia, Phlomoides tuberosa, Galium verum, Fragaria viridis, Stipa pennata n
JIp., TOBOPUT O TOM, YTO OMUCBHIBAEMBIE CTEIH OTHOCSTCS MPEUMYIIIECTBEHHO K MO
THITY JIyTOBBIX CTeTeH. BoNpImMHCTBO N3 OOMIIBHBIX CTEITHBIX BUIOB, 0OCOOCHHO THIpCa
U TIOJIBIHB, YCTOWYKBBI K BBINACY, YTO PUBOMT K UX aKTHBHOMY Pa3pacTaHuIO Ha Jie-
TPagMpOBaHHBIX TACTOMINAX B JIECOCTEITHBIX JIaHAIIAdgTax. OIOpHCTHIECKUI coCTaB
COoO0LIEeCTB ompezersieTcs npeodnaaanieM BuioB u3 1, 5 u 6 DI Oxunaemo aHa-
JM3UpyeMble COOOIIEeCTBa 3aHMN KpaiHee TOJIOKEHNE Ha TPaJHEHTE YBIAKHEHUS
(puc. 3). Cpenuuil ypoBeHb COCTaBISET 52—53 CTYIEHH, YTO COOTBETCTBYET MEPEXOLY
MEX[Ty JIyTOCTEITHBIM M CYXOIIyTOBBIM yBIaKHEHHEM [ 14].
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Puc. 3. OpavHanys THIIOB PaCTHTENBHBIX COOOIIECTB: / — CTEMH;

2 — OCTCITHEeHHBIE JTyTa; 3 — MAaCTOUIIHEIC JTyTa; 4 — ICCHBIC JIyTa.
IIpsimoyronbHUKaMu TIOKa3aH 95% n0BepUTEIbHBII HHTEPBAJ ISl CPETHETO
[Fig. 3. Ordination of the relevés. / - Steppes; 2 - Xeric meadows; 3 - Pasture and long fallow
meadows; 4 - Forest meadows. The rectangles show the 95% confidence limits for the means]
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Bropoii knacTep mpeacTtaBiseT OCTEMHEHHBIE Jyra, B MEHBIIEH CTENIEHU JIy-
TOBBIE CTENH, TOMUHHUPYIOIIUE B PACTHTEILHOM IMOKPOBE JIECOCTEITHON 30HBEI.
Ot0 Gorarpie M NPEHMYIIECTBEHHO MOIHIOMHHAHTHBIE COOOMIECTBA, UTO IOJ-
TBEPKIACTCS MHOTOYMCIICHHON TPYIIOW BBICOKOAKTUBHBIX PACTCHHI, OCHOBY
KOTOPOH COCTaBJISIFOT JYTOBOCTEITHBIC M JIyTOBBIE PACTCHHUS (pamKHPOBAHBI IO
aktuBHoOcTH 0T 33 1o 10): Fragaria viridis, Calamagrostis epigeios, Poa angusti-
folia, Filipendula vulgaris, Dactylis glomerata, Peucedanum morisonii, Phlomoi-
des tuberosa, Brachypodium pinnatum, Medicago falcata, Iris ruthenica, Seseli
libanotis, Stipa pennata, Vicia amoena, Centaurea scabiosa, Artemisia latifolia.
B croxeHun 11eHO(IOPHI TaHHOTO THUIA AKTHBHOE YYaCTHE MPUHHMAIOT MPE-
craurenn 2, 5-8 OIII. [lo sToMy mokazaTento OCTEMHEHHBIE JyTa SBISIFOTCS
HanboJee reTePOTreHHBIME, YTO COOTBETCTBYET MX PAa3IHMYHOMY T'€HE3UCY: YacTh
COOOIIECTB SIBIIAIOTCS €CTECTBEHHBIMH, A JPYTHE BOSHUKIN HA MECTE CYXUX MeJI-
KOJIMCTBEHHBIX JiecoB. Co00IIeCTBA OCTEITHEHHBIX JYTOB 3HAYUTEILHO YIaJICHBI
Ha TPaTUCHTE YBIAXHEHMS KaK OT CTEIel, Tak W OT JIECHBIX JyroB. CpemHuii
ypOoBeHb B 57-58 cTyIeHel COOTBETCTBYET CyXOJIyTOBOMY YBIAXKHEHUIO.

Tperuid 00OOIIEHHBIH THII COOOINECTB OOBEAWHSACT AHTPOIIOIEHHO TpPAaHC-
(hopMUpPOBaHHBIE BAPHAHTHI TYTOBOM PaCTHUTEIBHOCTH — MACTOHUIIHEBIC JTyra U B
MEHBIICH CTETIEHH 3aJeXKHbIe co00mecTBa. DUTONECHO3H XapaKTePH3YIOTCS T10-
JTUIOMUHAHTHBIM XapaKTepPOM M MPUMEPHO PaBHBIM COOTHOIIEHHEM KOPHEBUIII-
HBIX 31maKkoB (Dactylis glomerata, Poa angustifolia, Festuca pratensis, Phleum
pratense, Elytrigia repens, Bromopsis inermis) U NpeAcTaBUTENICH pa3HOTPaBhs
(Fragaria viridis, Filipendula vulgaris, Medicago falcata, Amoria repens, Tri-
folium pratense, Taraxacum officinale). B BUIOBOM cOCTaBe HapyIICHHBIX JIy-
TOB aKTUBHOE y4acTHe MPUHUMAIOT TpeAcTaBuTenu 3, 6 u 8 DI, Hapymennsie
co00I1IecTBa OOBIYHBI B JIECOCTEIHBIX U MOJATACKHBIX JaHImadTax, npeodnanas
BOJIM3HM HACENEHHBIX ITyHKTOB M CTOSHOK CKOTa. B 3aBHCHMOCTH OT 30HAaJILHOTO
MOJIOXKEHHUS B UX COCTABE MEHSIETCS POJIb JIyTOBOCTEIHBIX Me30KkcepoduToB. Jlan-
HBI{ THIT COOOIIECTB XOPOIIIO OTACIAETCS OT OCTAIBHBIX KJIACTEPOB Ha TPaHeHTe
HAPYIICHHOCTH, TIPH 3TOM [0 YCIOBHSIM YBJIaXXHEHHS OH COOTBETCTBYET OCTEII-
HEHHBIM JTyTaM.

UeTBepThIil THIT TPENCTABISIET JIECHBIC JIyTa, KOTOPBIE HMIMPOKO pacrpocTpa-
HEHBI B MTOATASKHBIX JIaHAMIAa(TaX, a TAKKe BCTPEUAIOTCS B JIECOCTEITHON 30HE.
15 BUIOB MPOSIBISIOT BBICOKYIO aKTHBHOCTb, YTO OTPAXKAET MOJIHIOMUHAHTHBIH
XapakTep [eHO30B. B menom mpeoOmamaloT MpencTaBUTENH PasHOTPaBbs: Fi-
lipendula ulmaria, Aegopodium podagraria, Heracleum dissectum, Pteridium
aquilinum, Cirsium setosum, Urtica dioica, Rubus saxatilis, Anthriscus sylvestris,
Crepis sibirica, Bupleurum longifolium, MHOTHE W3 KOTOPBIX OTHOCSTCS K BbI-
COKOTPABHBIM BHIIaM, UTO OIpENessieT oONMnuK JyroB. Me30(HUTHBIE N ME30KCe-
poduTHBIE KOpHEBUILHBIC 3N1aKu (Bromopsis inermis, Brachypodium pinnatum,
Calamagrostis epigeios, Poa angustifolia) 00bIYHO BBICTYIAIOT COMOMUHAHTAMH.
B menoM naHHBIN THIT MOYKHO HA3BaTh 3JIAKOBO-Pa3HOTPABHBIMHU JICCHBIMH JIyTa-
Mmu. I1o ygactuio paznuuHbx AudhepeHIUPYIOIIX TPYII JAaHHBIH THIT SBISETCS
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OTHOCHTEIHHO TOMOTEHHBIM, IOMAMO COOCTBEHHO BHJIOB JICCHBIX JIYTOB, B €TO
CJIOXEHUH NPUHUMAIOT yuactue pactenus u3 7 u 8 OIII. Ha rpanuente yBrnax-
HEHUs JIECHBIE JIyra 3aHUMAlOT KpaiHee MOJI0KEeHUE — B cpeJHeM 62-5 CTyIIEHb,
YTO COOTBETCTBYET CBEXKEIYrOBOMY yBIakHeHUI0. Ha ocu remepoOoronepaHT-
HOCTH JIaHHBIA THII pacroyiaraeTcs MeKAy OCTEIHEHHBIMHU JIyraMH U HapylleH-
HBIMH co00mIecTBaMH (CM. puc. 3). DTO OOBACHAETCS TE€M, YTO JIECHBIE JIyra B
JIECOCTENHBIX JaHAmMAa(TaX COXPAHWINCH B BHIC HEOOJIBIINX KOHTYPOB MEXKIY
JIECAMU U CEJIbCKOXO035ICTBEHHBIMU 3eMJIIMU. KOHTAKT ¢ MalTHAMU U 3aJIeKaMU
MIPUBOAUT K YBEJIMYEHHUIO JOJIHU COPHBIX PACTEHUN B BUIOBOM COCTaBE JIECHBIX
JIyTOB U OIpEAENsIeT BHICOKUE TOKA3aTeI UX HAPYIIEHHOCTH.

Takum 00pa3oM, MPOBEJCHHBIN (HOPMAITU30BAHHBINA aHAIW3 OOJNBIIOrO Mac-
CHBa T€000TAHMYECKUX AAHHBIX 110 TPABSHON PACTUTEIBHOCTU NPaBOOEpEkbs
Bepxnero [IpnoObsi m03BOIMI HAM BBEIIEIUTH IKOJOTO-IEHOTHYECKHUE TPYIIIIBI
BUJIOB, UIMEIOIINX UHAUKAIIMOHHOE WK IubdepeHupyomiee 3HaueHue. JlaHHble
IpyNIbl MOT'YT UCIOJIB30BaThCS B PA3JIMYHBIX UCCIIEJOBAHUSAX, B TOM YUCIIE NIPU
KJIacCU(HKALUHN PACTUTENBHBIX COOOIIECTB.

3akiouenne

Ha uzyuenHoii Hamu TeppUTOpUH BblIIENIEeHO 4 0000IIEHHBIX THUTIA PACTUTEIb-
HBIX COOOIIECTB, KOTOPBIE OXapaKTepru30BaHbI 0 cooTHomeHuio J1IT, a omenka
9KOJIOTMYECKUX OCOOCHHOCTEH MECTOOOMTAHUHN 1O (PUTOMHIUKAIIMOHHBIM IITKa-
JIaM ToKa3ajia 3HauuMEbIe pa3Inaus MexX Ty HUMH. Bexymryto pons B and dpepernn-
alluU PacTUTENbHOCTHU MpaBoOepekHOoro [Ipnobbst UrpatoT (hakTop yBIAXKHEHUS
[IOYBBI, Ha TPAJUEHTE KOTOPOI'0 COBOKYIHOCTh IIPOAHAIN3UPOBAHHBIX ONKCAHUM
paszienunach Ha CTEIH, OCTEIIHEHHbIE U JIECHBIC JIyTa, U (DAKTOP HAPYIICHHOCTH,
OTBCYAOIIH 32 BBIICICHNE NACTOUIIHBIX U 3aJIeKHBIX BAPUAHTOB B CTCITHON U
JyTOBOM pacTUTEIHHOCTH. Bhi/leNeHHbIe TUIIBI COOOIIECTB MOTYT OBITh HUCIIOJIb-
30BaHBI KaK B TPaIUIMOHHON AKOJIOTO-(hYUTOIIEHOTHUECKOH KiTacCH(hUKAH, TaK
U B CHHTaKCOHOMHMYECKUX TOCTPOSHUSIX. YUeT BBIICICHHBIX WHAUKATOPHBIX H
G depeHIUPYIOMUX TPYIIT BHAOB BaKCH M TP BHIICICHUN ITOIPAa3ICICHIH
pacTUTEIBHOCTHU O0Jiee HU3KOTO PAHTa, TAKUX KaK, HAIpUMep, acconuanuu ¢pio-
pucTHUeCKOl Kiaccuukanuu. VX HWCIOoNb30BaHHE TTO3BOJHT JETAIN3UPOBATH
(DUTOLIEHOTHUYECKOE PA3HOOOpasHe PACTUTEIBHOCTH U OOOOIIEHHBIE HKOJIOTo-
(PUTOLIEHOTHYECKHE PSABI, OTPaKAIOIINE IPOCTPAHCTBEHHYIO CTPYKTYPY pPacTH-
TEJIHOTO MOKPOBA.
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Floristic diversity of meadow and steppe vegetation to the east of the Ob River

Forest-steppe landscapes of Siberia are characterized by a high diversity of flora and
plant communities. The zonal vegetation of piedmont forest-steppe to the east of the
Ob River is represented by meadow steppes, xeric meadows and small-leaved forests.
Various ecological-coenotic groups of species form these communities and indicate
different ecological conditions as well as an anthropogenic impact. Correctly identified
ecological-coenotic groups can be used in vegetation classification, assessment of
ecological characteristics of habitats, and communities genesis. The aims of our study
were: (1) a formalized analysis of geobotanical relevés of steppe and meadow vegetation
and the identification of ecological-coenotic groups of species for piedmont forest-
steppe landscapes to the east of the Ob River; (2) characterization of plant communities
with high syntaxonomical rank using distinguished ecological-coenotic groups.

Our research was carried out in Novosibirsk region to the east of the Ob River
between its valley and the Salair Ridge (53°30'N - 55°N, 81°30'E - 84°E) (See Fig. 1).
505 relevés were selected for further analysis, 352 were sampled by the authors of the
paper, and 153 were taken from literature [Makunina and Mal’tseva 2008; Dymina
1989 ; Makunina et al. 2010]. Each relevé was assigned to the high rank syntaxa (class,
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order, alliance). Using IBIS 7.2, a table was prepared, which was processed in JUICE
7.0 using Modified TWINSPAN Classification. For all types of communities, lists of
indicator species with occurrence and importance values were compiled. To distinguish
differential species, the formal criteria were used [Dengler et al., 2005; Michl et al.,
2010]. To assess the environmental characteristics of habitats, indicator values for
species on ecological gradients (pasture digression, soil richness-salinity and moisture,
tolerability for hemeroby) were used.

Four types of plant communities were identified using cluster analysis (See Fig. 2).
A synoptic table was built taking into account the constancy and importance value
of species (See Table). On the basis of formal analysis of the relevés, 8 ecological-
coenotic groups were identified, including 93 species in total (27% of the total flora of
the steppe and meadow vegetation of the studied region). All of them have an indicator
or differential significance. To determine the leading environmental factors in the
differentiation of vegetation, indicator values of plants and DCA-ordination were used.
For each relevé its position on four gradients was calculated: soil moisture, tolerability
for hemeroby, soil richness-salinity and pasture digression. An analysis of Pearson’s
correlation between the position of the relevés on ecological gradients and on the first
three axes of DCA-ordination showed that the first two factors play a leading role in the
differentiation of vegetation. On the gradient of soil moisture, all relevés were divided
into steppes, steppe meadows and forest meadows. The second factor is responsible for
the difference between communities of pastures and fallows on one side and natural or
slightly transformed steppes and meadows on the other. Four generalized types of plant
communities were identified using cluster analysis. The first cluster represents steppe
vegetation. Members of 1, 5 and 6 ecological-coenotic groups take part in the steppe
coenoflora (See Table). This coenoflora includes 11 species with a high importance
value, among which are the common steppe dominants Stipa capillata and Artemisia
glauca. Another four plants are dominants and co-dominants: Medicago falcata, Stipa
pennata, Poa angustifolia, Fragaria viridis. The analyzed communities occupy the
driest position on the moisture gradient: 52-53 gradations on average (See Fig. 3). The
second cluster represents xeric meadows and meadow steppes that dominate in forest-
steppe landscapes. These are rich multi-dominant communities that are characterized
by a large group of plants with a high importance value. The basis coenoses are
formed by common mesoxeric meadow-steppe and meadow plants: Fragaria viridis,
Calamagrostis epigeios, Poa angustifolia, Filipendula vulgaris, Dactylis glomerata,
Peucedanum morisonii, Phlomoides tuberosa, Brachypodium pinnatum, Medicago
falcata, Iris ruthenica, Seseli libanotis, Stipa pennata, Vicia amoena, Centaurea
scabiosa and Artemisia latifolia. Representatives of 2, 5-8 ecological-coenotic groups
actively participate in the formation of coenoflora (See Table). Steppe meadows and
meadow steppes are the most heterogeneous type of communities. On the moisture
gradient they are located between steppes and forest meadows (average moisture
gradations are 57-58). The third community type combines transformed variants of
meadow vegetation: pastures and fallows. Phytocoenoses are characterized by multi-
dominance and an approximately equal ratio of rhizome grasses (Dactylis glomerata,
Poa angustifolia, Festuca pratensis, Phleum pratense, Elytrigia repens, Bromopsis
inermis) and perennial herbs (Fragaria viridis, Filipendula vulgaris, Medicago falcata,
Amoria repens, Trifolium pratense, Taraxacum officinale). 3, 6, and 8 ecological-
coenotic groups actively participate in the species composition of transformed
meadows (See Table). This type of communities is well separated on the gradient of
tolerability for hemeroby, while according to moistening conditions it corresponds
to xeric meadows (See Fig. 3). The fourth type represents forest meadows. Coenoses
are multi-dominant with many abundant and constant species. Among them prevail
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perennial herbs: Filipendula ulmaria, Aegopodium podagraria, Heracleum dissectum,
Pteridium aquilinum, Cirsium setosum, Urtica dioica, Rubus saxatilis, Anthriscus
sylvestris, Crepis sibirica and Bupleurum longifolium. Usually, rhizome grasses are
the main codominants: Bromopsis inermis, Brachypodium pinnatum, Calamagrostis
epigeios and Poa angustifolia. Species from 4, 7, and 8 ecological-coenotic groups
form this type of communities (See Table). On the moisture gradient, forest meadows
occupy wet parts: 62 gradations on average.

The described types of communities can be used both in the dominant classification
and in syntaxonomy. The indicator and differential species allow to detail the
phytocoenotic diversity of vegetation, its spatial patterns and dynamics.

The paper contains 3 Figures, 1 Table and 19 References.

Key words: vegetation; biodiversity; ordination; ecological indicator values of
plants; Western Siberia.
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B.K. KeanoemekoB

Kpacnosapckuii 2ocyoapcmeennsiii acpaphuiii ynusepcumem, 2. Kpacuosapck, Poccus

IIpocTpancTBeHHO-pEeHOTHIIMYECKAS] CTPYKTYPa NMOMYJISIIM A
0eJIku 00bIKHOBEHHOM (Sciurus vulgaris)
Ha AuTae-CasiHCKOM y4acTKe apeaJjia

H3yuen oxpac xeocma benxku oOvikHosenHOU Ha 6 153 wiKypKax, 3a20mosieHHbIx
6 FOxcnou Cubupu 6 1979, 1980, 1995 22. B npobax u3z 44 yuacmkos obHapysceHvl
0Co0U ¢ puLcUMU, OYPLIMU, YEPHBIMU XBOCIAMU U C YEPHLIMU XBOCIAMU C GYPbIMU
ceemenmamu Ha eonoce. Ha ghopmuposanue ghenomunuueckozo cocmasa nonyaisyuu
OKA3bIBAEM BNUAHUE COCMAB IeCHOU pacmumensrocmu. Menanucmul (4epHoxeocmkiL)
npeonouumarom enb CUOUPCKYIO U KeOPO8YI0 COCHY CUDUPCKYIO ¢ MeMHOU KOpou, d
Xpomucmul (6yPOX8OCMKU U PbIHCEXBOCTKI) — COCHY 0ObIKHOBEHHYIO C pbldicell KOPOIL.
YepHoOypoxeocmKu uauje 8CMPeYaiomcs 8 aecax u3 Nuxmul cubUpCKou, Komopast
obnaoaem memHOU KOPOU, a X605 ee npuobpemaem puldcuil OKpac npu nospeHcOeHUuU.
Ha @enomunuueckom cocmase nOonyiayuu Ompaicaemcs CnocoOHOCHb 36ePbKO6
sv10Upams Opesocmou, obecneuusarowue um Mumukpuro. Memodom KiacmepHozo
ananusa evioeneno 11 knacmepos co cneyuguueckum enomunom. Ipu nanoxcenuu Ha
Kapmy KOHmypbl ux npuobpenu popmy kauna ¢ oaunoii 0o 700 km ¢ 02o-3anada va ceepo-
6ocmok u ¢ wiupunou 30-60 km. Ha 6cem npomsascenuu knacmepa gpenomunuueckuil
cocmag NONYAYUU OCMAEmcs NOCMOAHHbIM, HECMOMPA HA Qpazmenmayuu e2o
yuacmkamu cmeneti, He NPUSOOHBIMU OISl 2PBI3YHA, NOTHO80OHOU pexoti Enucel, cmeny
Janowagmuelx u necopacmumenvuvlx ycaosuil. Ilo genomunuveckum npusHakam
epanuybl Mexcoy nonyiayuamu 6eiku He oo6Hapyxcensl. Ilpu odveounenuu kiacmepos
Ha 6onee KpynHvle OOWHOCMU BbIDUCOBLIBAIOMCS KOHMYPbL apeanosd 4 noosudos
00bIKHOBEHHOU OeNKU: 3aNAOHOCUOUPCKOU, eHUCEIICKOU, aNMAalicKOU, My8UHCKOU.

KiroueBble cil0Ba:  ¢gpenomunuueckuii  cocmae;  KIACMEPHLI — AHANU3,
NOKPOBUMENbCMBEHHbLI OKPAC, KIACMEPbl; NONYIAYUU; NOOBUObL.

BBenenue

Benka obvsikHOBeHHAs (Sciurus vulgaris L.) — BUJ ¢ OOLIMPHBIM apeanioM, OX-
BaThIBArOMIHiA TecHYI0 30Hy CeBepHoit [laneapkruku. M3yuenne BHyTpUBHI0BON
CTPYKTYPBI J)KUBBIX OPTaHU3MOB SIBIISICTCSI OMHON M3 BaXXHEUIINX 3a1ad OUOIo-
run. MccnenoBanns mMO3BOIIOT TIy0XKe IMOHATH ABOJIOIIIO JKUBBIX OPTraHU3MOB
U 0cobeHHOCTH (POpMUPOBaHUS OMOpa3zHOOOpas3us. 3HAHUS O MOMYJIALHUOHHOM
CTPYKTYpE O0BEKTa OXOTHHIBETO MIPOMBICITa HEOOXOMUMEI [Tl COCTABICHUS MIPO-
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THO32 YHCICHHOCTH M SKCTPATIOLIIIN PE3YIBTaTOB YUETOB YUCIICHHOCTH U OTIpe-
JeneHus pecypcos Buza [1, 2].

Jns OGenku xapakTepeH MOIMMOpQH3M IO OKpacy. YacTtora BCTpedaeMOCTH
pasHbIX MOP( B MOMYIIAIMH HCIIOTh30BANIACH KaK WHAWKAIIMOHHBIN MPU3HAK IO
Bu0B [3] u kpspkeit mexa [4]. JlokazaHo, 9TO MO 9acTOTE BCTPEYaeMOCTH B IPO-
0ax pa3HBIX MOP(} y HEKOTOPHIX BUIOB MOXKHO BBISBIISATH IPOCTPAHCTBEHHBIC T10-
MYJSIHOHHEBIC TPYIIUPOBKH [5, 6]. [1o 3Toi MeToauKe N3ydeHa BHYTPUBUAOBAS
CTpyKTypa cobonst (Martes zibellina L.) [7-9] n HHTpOAYLIUPOBAaHHOM aMepUKaH-
ckoit HopkH (Mustela vison Schr.) B Boctounoii Eepomne [10].

VY OOBIKHOBEHHOW OEJIKM YCTaHOBJICHA M3MEHYMBOCTH (PEHOTHUITHYECKOTO CO-
CTaBa B CBS3U C AMHAMHUKON YHCIICHHOCTH M H3MECHEHHEM YCIIOBHH CYIIECTBOBAHMUS
Buza [11-13]. B HacTosmee BpeMs BELyTCsl UCCIEIOBAHUS HA OCHOBE TEHETHYE-
CKUX MapKepOB B IEJISIX cOXpaHeHUs Bua B Benmnkoopuranuu u @panmuu [ 14, 15].

Bo03MOXXHOCTH YCTaHOBICHUS TPAHUI] MOMY/SIUN 0 (ESHOTUITHYSCKUM TIPH-
3HaKaM y OOBIKHOBEHHOM OCITKH JIO0 CHX MTOp He uccienoBansl. [1o paboram npepl-
JYIIUX HCCIe0BaTeNell MOXKHO 3aKIIIOYHTh, YTO OKpac XBOCTA 3BEphbKa SBISETCS
Ha/Ie)KHBIM (DEHOTHITMIECKUM IPU3HAKOM JUIS MOIAOOHBIX HccienoBanuii. Ilpe-
MMYILECTBO paboT ¢ JaHHBIM MapKepoM COCTOHT B IPOCTOTE cOOpa MacCOBOTO
Marepuaa U3 pa3HbIX YIaCTKOB TaiTH, TaK KaK 3BEPHKH JOOBIBAIOTCS OXOTHHKA-
MU-IIPOMBICTIOBUKAMH M IMIKYPKH UX 3arOTABIMBAIOTCS KaK MyIIHAS MIPOTYKIIUS.

Lens paboThl — H3ydeHHE BO3MOXKHOCTH IPUMEHEHHSI BCTPEIAeMOCTH 3BEPb-
KOB C pa3HBIM OKpPacoM XBOCTa B KaueCTBE MapKepa JUIsl BHIJEJICHUs IPOCTpaH-
CTBEHHBIX ONYISIIMOHHBIX TPYIIIHPOBOK BHAa B FOxkHOM Cudupu.

Marepuajbl 1 METOAUKH HCCJIEI0BAHUS

Paiion ncciemoBaHus OXBaTHIBACT I0TO-3aIaJHYI0 OKOHEYHOCTD 3amagHo-Cu-
OMpCKOW HU3MEHHOCTHU M 3HAYHUTENBHYIO YacTh AnTae-CassHCKON rOpHOW CTPaHBI
(Kysneukwuit Anaray, Anrait, Bocrounsrit n 3anamasiii Castabl). CIUTOITHON apeat
IpBI3yHa HA JaHHOW TEPPUTOPHH PACCEKAETCs C CEBEpa Ha FOT LETbI0 KOTJIIOBUH
(Hazaposckast, Yynsimo-Enucetickast, Coino-EpOunckas 1 MUHyCHHCKast), 3aHs-
TBIX HE MPUTOTHBIMH JJIs1 OSIIKU CTEHBIMU coobmecTBamu [16].

Ha 44 ygacTtkax, pacloNOKEHHBIX B Pa3HBIX YKOJIOTHYECKUX YCIOBHSIX OTO-
Opanbl 6 153 mKkypku Oenku, OTCTpeNssHHON oxoTHUKamMu B 1979, 1980, 1995 rr.
Mecta c6opa MaTepraioB Ha pUCyHKe 0003HaueHbI Idpamu (puc. 1). [To okpa-
Cy BOJIOCa BBIJIEJICHBI CleAyolne MOp(b: YepHOXBOCTKH, YePHOOYPOXBOCTKH,
OypOXBOCTKH U PhIXKEXBOCTKH. OKpac onpeAemsuics BU3yaibHO 1Mo o0miemy Gony
C I0p3aJbHOM CTOPOHBI XBOCTA, IO3/IHEE 00pa3Ibl CBEPSUIHCH O KaTamory RAL
Classic [17]. K uepnoxsocmkam oTHECEHBI 3K3EMILIAPHI C BOJIOCAMH YSPHO-SH-
tapHoro 1seta (RAL 9005) u uepno-ceporo usera (RAL 7021). Yuactok Bonoca
C TaKUM I[BETOM II0 JJTHHE TOMUHHPYET HaJl HIDKEJICKAIIUMH CETMEHTAMH B IIBE-
Te cepas 6enka (RAL 7000), mpimuno-cepsiit (RAL 7005), Ha koHIIe U B cepe-
IIFIHE OCTEBBIX BOJIOC OTCYTCTBYIOT IOJIOCH KOPUYHEBOTO IBETA. DK3EMILLIPHI C



Hlpocmpancmeenno-penomunuyeckas cmpyknypa nonyiayuil Oenxu 00bIkiosennoi (9

YEepPHBIM XBOCTOM, HO O0NIaafoIINe CETMEHTAMH OPAaHKEBO-KOPUIHEBOTO IIBETA
(RAL 8023) Ha KOHYMKE WM B CEPEIUHE BOJIOCA, OBUIM OTHECEHBI B KATETOPHIO
ueprodypoxeocmox. Ecim opaHXeBo-KOPHIHEBBIE YUACTKH Ha BOJOCE TIO JTHHE
JOMHMHUPOBAIH HaJl YEPHBIM CETMEHTOM, TO IOAOOHBIE IIKYPKH OBLIM OTHECEHBI
B Kareroputo 6ypoxeocmku. LLIKypKku ¢ OpaHKeBO-KOPHIHEBBIMH U OPAHKEBO-
xenTeiMu (RAL 2000) xBocTaMu BBUAY UX MAJIOUUCICHHOCTHU BKJIIOUEHBI B OIHY
rpymnny puioicexgocmox. OHH OTIMYIAIOTCS OTCYTCTBHEM TEMHBIX CETMEHTOB Ha
Bojioce. C 10p3aibHOM CTOPOHBI XBOCTA BOJIOCHI UIMEIOT OAHOTOHHBII OpaHXKeBo-
KOPUYHEBBIH WIIH OPaHKEBO-KENThIH Ookpac. B mpobax oOHapykeHBI 3 MIKYPKH C
CEpBIM OKPAacoM, KOTOPBIC UCKIIOUEHBI U3 AaNbHEHIINX UCCIeA0BaHUIl BBUIY X
MaJIOYHCIEHHOCTH.

J1s yCTaHOBIEHUS 3aBUCUMOCTH (DEHOTUITHUECKOTO COCTaBa MOMYJNISAIUH OT
JIECOPACTUTENBHBIX YCIOBHH M3Y4YeH XapaKTep OPEBECHOH PaCTUTEIHHOCTH IO
MarepuanaMm JIecHOTo pernaMeHTa JECHHYECTBA aIMHUHHCTPATUBHOIO paiioHa,
rae cobpan Marepuail. J{Jis BBISBICHUS KOPPESIUOHHBIX CBS3eH MEXIY HCCIIe-
JyeMbIMU NIPU3HAKaMH PACUeThl BBINOIHEHB! B MPUKIaHOI mporpamme «Koppe-
JISUOHHBINA aHau3» B porpamMmHoM nakete StatSoft STATISTICA 13.3.
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PesyanaTu HCCJIeA0OBAHUSA

deHoTHNIYECKHE XapaKTEPUCTUKN OEIOK MO KaXXIOMY YYaCTKy CBEICHHI B
TabIuIy /Ui Kiactepusanuu (Tadm. 1). Bece BEIOOpKH cpaBHUBAIUCH MEXIY CO-
0011, onpenemsIoCs PacCTOSIHUE MEKAY HUMH B MHOTOMEPHOM IPOCTPAHCTBE,
3aTeM IPYIIUPOBAIUCH 110 HHICKCY cxojcTBa. llenb qaHHOro aHanm3a — HaxoxK-
JICHUE TPy O0BEKTOB (KIACTEPOB), CXOXKHUX IO (peHOTHITHIEeCKOMY cocTaBy. [1o
pe3yiIpTaTaM 3THUX PacdyeToB IONyYeHa JIECHIPOrpaMMa, HILTIOCTPUPYIOIIas Onu-
30CTh BBIOOPOK MKy co0oit (puc. 2).

Ha puc. 2 mo BepTHKaNH OTI0KEHBI 00BbEKTHI HCCIICTOBAHUS (YIACTKH) IO HO-
MepaM, yKa3aHHBIM Ha B pHC. 1, MO TOPU3OHTAIN — €BKIUIOBO paccTosHue (d)
MKy HAMH. [10 3HaUYEHHIO eBKINAOBON TUCTAHIIMU OIPENEIISIICS HHICKC CXOI-
CTBa PaifoHOB MO (PCHOTUIHMYECKOMY COCTaBy. Eciam OOBEKTHI CIMMAIOTCS MpU
MUHHMMAJIbHBIX 3HAUYEHHSAX, TO OHH OOJBIIEC CXOXKH MEXKIY COOOMH, 1 Ha00OPOT.
Kak BumHO U3 puCyHKa, OTHU OOBEKTHI CIUIAIOTCS IPH MUHUMAJIBHBIX 3HAYCHH-
SIX eBKJIMJOBOM JqucTaHiuy (2<d>4), npyrue npucoeAMHSIOTCS K HUM Ha Oolee
YIOaJeHHOW AUCTAHINH M 00pa3yroT TUICSIIBL.

B omun kimactep 00BIYHO MOMAMAIOT YYACTKH U3 OJHOTO aIMUHUCTPATHBHOTO
paiioHa, Taske COOpaHHEIE B pa3HbIe ToABl. YacTo mpoObl, MOCTYIHBIIIE U3 OTHO-
ro MeCTa B OJIUH TOJI, HO Pa3HBIMH MAPTUIMU, TAKKE OKA3bIBAIOTCS B OJHOM CO-
BOKYIHOCTH. B 0IHOM KI1acTepe MOTYT OKa3aThCs YIaCTKH U3 COCEIHUX PaiiOHOB
CO CXOIHBIMHU JaHAMA(GTHBIMH U JIECOPACTUTENBHBIMU ycloBusMu. Korma anmu-
HUCTPATHBHBIA paifoH 3aHMMAeT IUIOMAAb C Pa3HBIMH TeOMOPQOIOTHIECKUMH
YCIOBUSIMH, TO Pa3HbIe BEHIOOPKH MOTYT CYIIECTBEHHO OTIMYATHCS MEXKITY COOOM.
[osTOoMy onpenensuics KOOpAMHATEL MECT cOopa MaTepHaa.

O6paboTka coOpaHHOTO Marepuaja YKa3blBaeT Ha IMOCTOSHCTBO YacTOTHI
BCTPEUaEMOCTH OCJIOK ¢ pa3HOOKPAIICHHBIMU XBOCTAMH B ITOITYJISIINH, HAXO-
HIeCs B OMPEeNICHHON reorpaduieckoil TOUKe, U PErpe3eHTaTHBHOCTD UX VIS
OLIEHKH MPOCTPAHCTBEHHOTO pPa3MEIICHHs IOMYJISIHOHHBIX TPYIIHPOBOK. 3a
KPUTEPUH MPHHAIICKHOCTH 00BEKTOB OJHOMY KIIACTEpy MPHHSTA HYJEBas TH-
more3a 00 OTCYTCTBUM pa3IMYUil B paclpelesieHu pa3HbIXx MOp( OCIKH B BbI-
6opkax. Bcst COBOKYITHOCTh COOpaHHOTO MaTepHaa Mo 3THM TPEOOBaHUSIM HAMH
pa3oura Ha 11 kinacrepos (cMm. Tabi. 1).

Kaacrep A. lllkypku 6enok u3 Kosynsckoro paitona 3a 1979 (Ne 1) u 1995 rr.
(Ne 23) mMano orTmuaroTess Mexay coboii (d<3). Ha Gornee ynaeHHBIX TUCTAHITU-
SIX TIPOOBI HE OOBETUHSIOTCS C IPYTUMH KiiacTepamu. J{J1s mapTuu mKypok Oy,
OTOOpaHHBIX HAa ATOM YYaCTKe, XapaKTepHa HU3Kast 0JIs YepHOXBOCTOK (3—4%) u
BBICOKasi — OypoxBocTOK (57—73%). [lomoOHOE COOTHOIIEHHE IO OKPacy XBOCTa
CUUTACTCSI XapaKTEPHBIM MPU3HAKOM Ul MKypok Oenmku 3amamHo-CHOMpCKOro
Kpsixa [4] u Genku 0OBIKHOBEHHOI 3amagHocuoupckoro noasuaa [3]. B ator xe
KJIaCTep MOXKHO OTHecTH Tpoly u3 EmenbsHoBckoro paiiona 3a 1995 . (Ne 24),
OTHECEHHYIO KOMITBIOTEPOM B COBEPIIEHHO JPYroe MecTo, W3-3a 4ero Mel e€ B
JAJTbHEHIIIEM 13 00paOOTKH MCKITFOUHIIH.
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Puc. 2. Jlenaporpamma ypoBHsI CX0ICTBa 00BEKTOB (MecT cOopa
MaTepuraJioB) MO OKPacy XBOCTa JJOOBITHIX OENIOK
[Fig. 2. Dendrogram of the level of similarity of objects
(collection sites) for the color of the tail of squirrels]

Kaacrep B. IlIkypku 6estok, T0OBITBIX Ha IIOJIOCE BJOMb JeBOOEpexbs p. EHN-
ceit ot bonpmemypruHckoro pationa KpacHosipckoro kpas 10 Ackusckoro Pecy-
6muku Xaxacusi, Ha ICHApOrpaMMe CIUNaroTces npu d<9. B nanHbIN KnacTep mo-
nany 8 mpod W3 MOMYISIIAN TTONTACKHBIX COCHOBO-0EPE30BO-0CHHOBBIX JIECOB.
OH paccekaercsi HazapoBckoii KOTIOBHHOM Ha JBe YacTu. OHA 4acTh HAXOAUTCA
B Kpacuosipckom kpae (bonpmemypruackuit (Ne 2), bepe3osckuii (Ne 34), Eme-
nesiHOBCKHA (Ne 13) u PuiObunckuit (Ne 3) paifonsl), a npyras — B PecmyOnuke
Xakacus (ILmpunckuit (Ne 16) u Ackusckmii (Ne 21) paifonsl). YUepHOXBOCTOK
Oonbiie, yem B kiacrepe A (7-17%), a 6ypoxBoctok MeHsblue (35-49%). Hons
PBDKEXBOCTOK — camast BEICOKast B peruone (13-27%) (puc. 3).

Kaacrep C. Brigensercs mo mpobaM M3 OKpeCTHOCTEH I. 3eleHoropcka
(Ne 35) u Manckoro pationa 3a 1979 (Ne 4), 1995 (Ne 27) rr. ipu d < 7. JlomuHu-
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pytoT uepHOOYypoxBoCcTKH (33-45%), moins 4epHOXBOCTOK (28—33%) BBIIIIE, YEM B
kiactepe B, a 6ypoxBocTok — MeHbIe (16-28%). Tepputopus 3aHATa MOATACK-
HBIMH COCHOBO-0epe30B0-0CHHOBEIMH JiecaMu Tipearopuii Bocrounoro Casxa.

Ta6uuma 1 [Table 1]
DeHOTUNHYECKAS] XaPAKTEPUCTUKA MOMYJISLMIi 0eJIKH 10 BblIeJIeHHbIM KJIacTepam
[Phenotypic characterization of squirrel populations by selected clusters]

XapakTepucTHKH paii- HCCHQHOBaHO IIKYpOK
OHa HCCIIEIOBAHUS [Skins examined]
K a N(_) [Characteristics of the study area] I/I3 HUX I10 OKpacy XBOCTa
J1a- y4acrt- [Tail color], %
cre- |° AIIMUHHCTPaTHB- Beero,
PEL | [pjot HBII paiioH, roj Teorp. wr, | 4epHo- CpHO- 5 PpbDKe-
[Clus-| |\ | cGopa Matepuana | KOOPA. | [Total, | xpoct- | PO | OYPO™ fypoer
ters] bers] [Administrative | [Geographic| pcs] xy | XBOCTKHM | XBOCTKM |
region, year of coordinates] [black [black- [br.own [red
material collection] tails] brown tails] tails]
tails]
Kosynbckuit N56°28';
1 [Kozul'skiy], 1979 F92°18" 143 3,50 24,48 57,34 14,69
Kosynbckuii N56°36";
A 23 [Kozul'skiy], 1995 E9293 " 138 3,62 23,91 59,42 13,04
EMeJ‘IBﬂHOBCK.I/II/I N56°18"
24 |[Emel'yanovskiy], o1 A1 51 3,92 9,80 72,55 13,73
E92°14
1995
Bb. MypruHCKmii N56°50";
2 [B. Murtinskiy], 1979 | E92°30" 155 | 16,77 | 24,52 41,94 16,77
Bepesosckuit N55°43";
34 [Berezovskiy], 1995 E93°10' 193 | 16,06 | 26,94 39,90 17,10
HupusCKHHA N54°24';
16 [Shirinskiy], 1980 E89°10" 149 | 11,41 26,85 44,30 18,18
bepesorckuit N56°01";
25 [Berezovskiy], 1995 E93°40" 218 | 15,60 19,72 47,25 17,43
B PriOuHCKMit N56°40";
3 [Rybinskiy], 1979 F94°18" 128 7,03 21,88 43,75 | 27,34
b. MypruHCKmii N56°56';
12 [B. Murtinskiy], 1980 | E93°28' 67 10,45 19,40 46,27 | 23,88
EmenbssaHoBCKmit o,
13 |[Emel'yanovskiy], N56023 Jo| 147 | 10,88 17,01 48,98 | 23,13
E92°09
1980
AcKu3ckuit N54°02';
21 [Askizskiy], 1980 E89°5 1" 146 | 15,07 | 33,56 34,93 16,44
Manckuit N55%1",
4 [Manskiy], 1979 E93°08" 135 | 26,67 | 37,78 22,96 12,59
Manckuit NS55°37";
C 27 [Manskiy], 1995 £93°09" 148 | 29,73 | 45,27 17,57 7,43
3eIeHoropck N56°08'";
35 [Zelenogorsk], 1995 E94922" 123 | 27,64 | 42,28 21,14 8,94
WpbOeiickuit N55°17"
b 5 [Irbeyskiy], 1979 E96°24" 143 | 43,36 | 27,97 16,78 11,89
Kyparunckuit N54°41";
30 [Kuraginskiy], 1995 E92042" 375 | 44,27 | 29,87 16,53 9,33
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Mponomxenue tadbna. 1 [Table 1 (cont.)]

XapakTepUCTHKH paii- Hccnenoano mkypok
OHAa MCCIIEOBAHHUS [Skins examined]
Ne [Characteristics of the study area] 13 Hux o okpacy xBocTa
Kira- ydacT- [Tail color], %
cre- | AZMHUHHCTpATHB- Beero,
a V- T YepHO-
poI [Plot HBIA paloH, T'OJ eorp. mT. | YEpHO- o SvDo- PpBDKe-
[Clus- num- | cOopa Marepuana KOOPA. | [Total, | XBOCT- Ypo- YP XBOCT-
ters] bers] [Administrative | [Geographic| pcs] < | XBOCTKH | XBOCTKH | =
region, year of | coordinates] [black [black- | [brown [red
: ; ) ils] .
material collection] tails] brown tai tails]
tails]
TamrreImnckuii N52°40';
11 [Tashtypskiy], 1979 E90°05' 140 | 45,71 25,71 20,71 7,86
H. Unramckuii N55°52';
14 [N. Ingashskiy], 1980 | E96°36 81 43,21 | 2346 23,46 9,88
[TapTuszanckuit N55°15%;
15 [Partizanskiy], 1980 F94°01" 109 | 40,37 | 22,94 21,10 15,60
Hwxneynunck N55°39';
39 [Nizhneudensk], 1995| E97°22' 68 44,12 23,53 16,18 16,18
Kyparuuckuit N54°01"
6 [Kuraginskiy], 1979 £93°57" 161 | 49,07 | 31,06 14,91 4,97
ymenckuit N52°51"
20 [Shushenskiy], 1980 | E91°42' 99 | 4348 | 34,34 13,13 4,04
Kapary3sckuit N53°31%
18 [Karatuzskiy], 1980 E94°1 4" 147 | 45,58 | 35,37 12,24 6,80
Kapary3sckuit N53°23";
31 [Karatuzskiy], 1995 F93°33" 179 | 42,46 | 36,87 15,08 5,59
EpmaxoBckuit N52°56';
32 [Ermakovskiy], 1995 | E92°10" 102 | 39,22 | 38,24 18,63 3,92
Vnaranckuit NS51°08";
E 43 [Ulaganskiy], 1995 £88°0]" 133 | 37,59 | 42,11 18,80 1,50
CasHCKHH N54°50'
36 [Sayanskiy], 1995 £95°1 5" 188 | 50,53 | 32,98 9,04 7,45
Kyparunckuit N54°19";
17 [Kuraginskiy], 1980 £93°02" 143 | 32,87 | 50,35 11,19 5,59
Hwxueyaunckuii N54°46';
38 [Nizhneudinskiy], 1995| E97°32' 102 135,29 | 45,10 10,78 8.82
Tamteimekuii N52°15";
22 [Tashtypskiy], 1980 E90°05' 151 | 32,45 | 39,74 15,89 11,92
CasHckuit N54°58";
28 [Sayanskiy], 1995 F94°5 " 136 | 37,50 | 39,71 13,97 8,82
UpbGeiickuit N55°44'";
29 [Irbeyskiy], 1995 £95°50" 113 | 34,51 32,74 22,12 10,62
ACKH3CKHI N52°41";
F 33 [Askizskiy], 1995 E89°35" 230 | 31,30 | 33091 28,70 6,09
MaHckuit N55°37";
37 [Manskiy], 1979 F93°37" 40 | 30,00 | 32,50 27,50 10,00
AcCKHU3CKHi NS53°57";
G 10 |[Askizskiy], 1979 E90°27' 149 | 1946 38,26 33,56 8,72
banaxrucrii NSS'27% 1 68 | 23.53 | 41,18 | 2794 | 735
26 |[Balakhtinskiy], 1995 | E91°48' ’ ? ’ ’
Typouakckuit N52°01%;
H 42  |[Turochakskiy], 1995 | E87°27' 155 ] 20,00 48,39 27,74 3.87




74 b.K. Kenvoewexos

OxoHuaHue Tabx. 1 [Table 1 (end)]

XapaKkTepUCTUKH pai- Hccnenoano mkypok
OHa HCCIeOBAHHS [Skins examined]
K Ne [Characteristics of the study area] 13 Hux o okpacy xBocTa
f1a- ydact- [Tail color], %
cre- |° o AZIMUHHUCTpPATUB- Bcero,
Pbl | [plot HBIU paiioH, rog I'eorp. wr, | 4epHo- ‘IngO- 5 phike-
- : - 0-
[tChlS num- | cOopa Marepuana KOOPA. | [Total, | XBOCT- Ypo P XBOCT-
ers] bers] [Administrative | [Geographic| peg] | XBOCTKH | XBOCTKM | =
region, year of | coordinates] [black [black- | [brown [red
. . : tail .
material collection] tails] b;(:l\:]n ails] tails]
[ymenckuit N52°15"

9  |[Shushenskiy], 1979 | E91°13" | 138 | 59,42 | 29,71 6,52 4,35

EpmaxoBckuii N52°33";
I 19 |[Ermakovskiy], 1980 | E92°17' 151 ] 57,62 | 2781 227 30

ChICTBIK-X eMCKHUI

[Systyk-Khem- 1;312203561,; 202 | 59,90 | 36,63 2,48 0,99
40 |skiy], 1995
Kapary3sckuii N53°04';
7 [Karatuzskiy], 1979 E93°41' 49 71,43 20.41 4,08 4,08
EpmaxoBckuit N52°43";
J 8 (Ermakovskiy], 1979 | E92°55' 145 | 78,62 7,59 6,21 7,59
Iwuit-Xemckuit N51°45";
41 [Piy-Khemskiy], 1995 E92°52 203 | 84,24 | 11,82 2,46 1,48
EpmakoBckuii
(Ycunckwuit) N52°13";
K 44 [Ermakovskiy E93°00' 112 | 87,50 3,57 7,14 1,79

(Usinskiy)], 1995

Knacrtep D. Brinensiercst mo mpobGam, cCOOpaHHBIM B IPEATOPHSIX CEBEPHOTO
MeracksioHa Bocrounoro CasiHa B npenenax Mpxyrckoit oonactu (Huwxueynnun-
ckuii paiion (Ne 39)), Kpacuosipckoro kpas (Hwmwxaemnramckuit (Ne 14), Hp-
oetickuii (Ne 5), IMaptuzanckuii (Ne 15) paiioHbl), 10:KHOTO CKiIoHa BocTouHOTO
CasHa (gacth Kyparuuckoro paiiona (Ne 30) KpacHosipckoro kpas), CEBEpHOTO
Makpockiiona 3anannoro Casna (Tawmsinckuit paiton (Ne 11)). Onu o6benuus-
torest mpu d <7. Kitactep 3aHUMaeT 30Hy KOHTAKTa ITOATAS)KHBIX CBETIOXBOWHBIX
U TEMHOXBOMNHBIX JIeCOB. [IpOTsSHKEHHOCTh MX B JUIMHY 780 KM, a IIUpUHA KOJie-
onercs ot 20 1o 100 kM. OTnHYKTENBEHAS 0COOCHHOCTD MOMYJISAINH OSJIOK 3TOTO
KJIacTepa: BhICOKast 0TSl 4epHOXBOCTOK (40—46%), HU3Kasg — 4epHOOYPOXBOCTOK
(23-30%) u OypoxBocTtok (16—-24%); HECKOIBKO MOBBIIICHHBIN yAEIBHBINA Bec
PBDKEXBOCTOK (8—16%) 1O CpaBHEHUIO C COCENIIMHU.

Kunacrep E. OxBatpiBaeT cpemneropHsie paiioHsl Boctounoro, 3amagHoro
Casna n Antas. Ha Boctounom CasiHe B Hero BXoasaT npoOsl u3 HinxHeynuH-
ckoro (Ne 38), Casuckoro (Ne 36), Kyparunckoro (Ne 6, Ne 17) paitonos, Ha 3a-
nagaoMm CasiHe — u3 Kaparysckoro (Ne 18, Ne 31), Epmakosckoro (Ne 32), Ily-
menckoro (Ne 20), TamTeimckoro (Ne 22) paiioHOB, Ha AnTae — U3 YJIaraHcKoro
paiiona (Ne 43). Onu oObeauusOTCA pH d<7. I1o Tuiomaau 3To caMblii 0OIUp-
HBII K1acTep. JyinHa ero — 6oJiee THICSYH KHIIOMETPOB, a ITMPHUHA B CaMOM ITHUPO-
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koii yact — 6osiee 400 kM. CranusamMu OCJIKHU ABJSIFOTCS TOPHBIE TEMHOXBOWHEIC
neca ¢ npeodnasanueM Keapa. J{is 9Tol rpynnupoBKY XapaKTepHa BEICOKast JOJIs
4epHOXBOCTOK (33—-49%) u uepHOOYpOoxBOCTOK (31-50%), HH3Kas — OypOXBOCTOK
(11-22%) u peoxexBocToK (2—11%).

Kaacrep F. Brigensercs mo npobam, coOpanHbIM B Mpenropbe BocrouHoro
Casna (UpbGeiickuii (Ne 29), Manckuit (Ne 37) paifonsl) u Ky3Henkom Anaray
(Ackmzckuit (Ne 33) paifon). OTnuuuTeNbHAS OCOOCHHOCTh HACEJICHUS OeoK
3TOH TEPPUTOPHU — TPETh HACEIEHUSI COCTOUT U3 UepHOXBOCTOK (30—34%) u uep-
HOOYpoXBOCTOK (32—33%), CpaBHUTENEHO BRICOKAS OIS OYpOXBOCTOK (22—28%)
1 MaJio peixkexBocTokK (6—11%).

Kaacrep G. Brigensercs mo npo6am, coOpaHHBIM B banaxTHHCKOM paiioHe
(Ne 26) Kpacnosipckoro kpast 1 AckuzckoM (Ne 10) Pecrybnuku Xakacus. OHu
ob0benuHsIoTCS TIpH d <8. Bonee TpeTn HaceneHHs 3BEPHKOB COCTOUT M3 YEPHO-
OypoxBocTok (38—41%), uyTh MeHbIIe — OypoxBOCTOK (28—34%), Mano 4epHo-
XBOCTOK (19-24%) u pppKexBoCcTOK (7-9%).

Knacrep H. Bripenstercs o npo6e, coOpaHHO# B YiaraHckoM paiione (Ne 42)
PecriyOonmuku Anraid. OTmdauTenbHas 0COOSHHOCT MOMYISIIAK OSJIOK 3TOT0 KilacTe-
pa — IOYTH TPETh HACEIIEHUS COCTOUT U3 YePHOOYPOXBOCTOK (28,4%) 1 OypOXBOCTOK
(27,7%), aeproxBoCTOK (20%) MEHEBIIIE, 8 PEDKEXBOCTOK (3,9%) 04eHp MaJIo.

Kaacrep 1. Beinenen no npo6am u3 Illymenckoro (Ne 9) u EpmakoBckoro
(Ne 19) paiionoB KpacHosipckoro kpast 1 CeicThik-Xemckoro (Ne 40) paiiona Pe-
cnyonuku TreiBa. OHU 00beaMHAIOTCA TIpU d<9. TeppuTopuu NpuypoveHsI K oce-
BoMy xpe0Oty 3amagnoro CasHa. [lo peHOTHIIHYIECKOMY COCTaBY ITOYTH MOJOBH-
Ha HaCeJICHUs COCTOUT U3 YepHOXBOCTOK (58-60%), TpeTh — 4epHOOYPOXBOCTOK
(28-37%), 6ypoxBocToK (2-9%) 1 peKeXBOCTOK (1-5%) oueHp Malo.

Kaacrep J. Boigenen no npo6e u3 Kaparysckoro (Ne 7) u EpmakoBckoro
(Ne 8) pationoB KpacHosipckoro kpas u [Imii-Xemckoro (Ne 41) paiiona Pecrmy-
6muku TeiBa. TpeTh HaceneHUs IPHI3YHOB MPHUXOIUTCSA HA JONO YEPHOXBOCTOK
(71,4%), vepHOOYpOXBOCTOK 3HAUNTEIHHO MeHbIIE (20,4%), 1 OYeHb HI3KA JOJIS
OypoxBocTtok (4,1%) u pepkexBocTok (4,1%).

Kaacrep K. Boinensercs mo npodam, coopanasiM B 3anajHoM CasiHe B YCHH-
ckoii komioBuHe EpmakoBckoro paitona (Ne 44) KpacHosipckoro kpas. B qanHoit
TPYIIHPOBKE TOMHUHHPYIOT OCOOM € UYEpHO-aHTPAUTHOTO IIBETAa XBOCTAMH
(87,5%). YnenbHblil Bec 4epHOOYypoxBocTOK (4—12%), ppikexBocToK (2—-8%) u
OypoxBOCTOK (2—7%) HU3KUIL.

Ha Gonee ynan€HHOI QMCTaHIMU KJIaCTEPhl CIUIAIOTCA U 00pasyroT HOBYIO
roropty. O0beMHSSACh, OHU 00pa3yroT My4dok. Hanpumep, kiiactep A mpu d<10
ocraBaicsi 0e3 n3MeHeHus. W BronHe o4eBWAHO, YTO NMPOOBI, OOBEJUHEHHBIE B
JIaHHBIN KIIacTep, MPHUHAIeKAT 3aIaJHOCHONPCKOMY TIOABHITY OCTIKH C Xapak-
TEPHBIM (PEHOTHITNIECKUM COCTABOM.

B cocras knactepa B Bonuia rpynna paioHOB, HAXOAAIUXCS MEXKY TpaHHIIA-
MU pacIpOCTpaHEHH 3arnagHoCcuOupckoii u antaiickoil 6enku. C.U. Orues [3] Ha
Tepputopru KpacHOSIpCKOTo Kpast BEICIIIT SHUCEHCKYIO OerKy.
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Puc. 3. Pa3merienne K1acTepoB, BBACIEHHBIX 10 YaCTOTE BCTPEYAEMOCTH
Mop¢ Ha HCClIeqOBaHHOM TEPPUTOPUH
[Fig. 3. Placement of clusters identified by the occurrence frequency of morphs in the study area]

s Hee OH yKasal CIenyrouuid (eHOTUIMMISCKUN COCTAaB: TEMHOXBOCTKH —
36%, OypoxBocTKH — 46%, KpacHOXBOCTKH — 18% ¥ IPEAONIOKIII, UTO FOXKHAS
rpaHHMIla STOTO TOBUIA 3aKaHIMBaeTcs Ha mupore KpacHospcka. Mbl cpaBHIIH
OITyOJIIKOBaHHBIC MaTepHalbl ¢ HAIIMMHE JTAHHBIMHA IIPH TIOMOIIN KPUTEPHS ¥ U
MOJTYYMIN CIeNytonue pe3ynbTarhl. [10 GeHOTHITHYeCKOMY COCTaBy BRIOOPKH U3
bonsmemyprunckoro paiiona 3a 1979 u 1980 rr., u3 bepezorckoro u llupuncko-
ro paitoHos 3a 1980 r., okazanocs, IpUHAJJIEKAT CHUCEHCKoI Oenke. B Tpex ciy-
Yasx HyleBas THIoTe3a oTBepraiack. [loatomy kimacrep B MbI oTHecnn k apeary
SHHCEICKOro TOIBU/Ia OCNKH, ¥ OH BKIMHUBAETCS Ha fOr 10 Xakacuu. B mpobax
W3 CHHCEHCKON OCNTKH YIeNbHBIA BeC YePHOXBOCTOK coctaBmi ot 7,0 mo 16,8%,
yepHOOypoxBocTOK — OT 17,0 10 33,6%, 6ypoxBocTok — ot 34,9 no 49,0%, poI-
KEXBOCTOK — OT 16,8 m0 27,3%.

Ipu d <9 obbpenuHsAIOTCS Nomynsuu 6enku npenropuiit Bocrounoro CasiHa
n Kysnernkoro Anaray (kmactep D), yepHeBoii Taiiru 3anamHoro u Bocrognoro
Casn u Antas (xnactep E), moaTaexHbIX COCHOBO-0€pe30BO-OCHHOBBIX JIECOB
npearopuii Bocrounoro CasHa (knactep C) u ennHCTBeHHAs poda u3 Typoyak-
ckoro paiiona Cesepo-3anagnoro Anras (H). 3Ty rpynnupoBKy MOXKHO OTHe-
CTH K aJITaliCKOMy MOIBUY. B onmyOnuKkoBaHHBIX paboTax i aaTaiickoi OelTku
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YKa3bIBaeTCs CIEAYIOMNi (EHOTHITIMUESCKUI COCTaB: TeMHOXBOCTKH — 50%; Oy-
poxBoctku — 40%; kpacHoxBocTku — 10% [3, 4]. K paHee onucanHOMy antaii-
CKOMY TIOJIBHJIy MO)KHO OTHECTH TOJIBKO MPOOBI M3 ACKH3CKOTO paiioHa 3a 1979
u 1980 rr. (¥*>=3,2). B nenom y anraiickoii Oelku yaeabHBIH BEC YEPHOXBOCTOK
cocrapnser ot 19,46 no 50,53%, wepHOOypoxBOoCTOK — 22,9-50,35%, OGypoxBo-
cToK — 9,04-33,56%, pepkexBocTok — 1,5-16,18%.

Knacrepst 1, J u K 3annMator BepxHUil MOsIC ¥ FOXKHBIM MaKpOCKJIOH 3amnaj-
Horo ¥ Bocrounoro CasiH, TOKpBIThIE KAMEHUCTBIMU KeIpOBHUKaMH. DEHOTUITH-
YEeCKUH COCTaB MOMYJIANUI OCITKHA CHIILHO OTIIMYAETCS OT alTalCKOTO TOABHJIA.
VYienbHbI BEC YePHOXBOCTOK OU€Hb BHICOK. COCTaB MOMYISIIUNA OeNTKH JaHHOTO
Y9acTKa CTATUCTHYECCKH 3HAYNMO OTIIMYAETCS OT ONMCAHHBIX PaHEee alTaiCKoro
(¥*=134,62), enucetickoro (y>=134,62), axytckoro (¥*=269,25) u 3a6aliKaabCKOTO
(¥*=75,85) monBunoB Oenku [3]. TOMBKO C TOHTOMUHCKOW MOMYNISIUEH OelKu 13
Upxkyrckoit obnactu [11, 18] onu okazanuck BecbMa omuskumu (y>=3,3). 1o Bceit
BEPOSITHOCTH, MBI UMEEM JICJIO C HE OMICAHHBIM paHee MOIBHAOM. Bo3MOXHO,
y C.H. Ornesa [3] oTcyTCcTBOBaNIN MaTepHAaibl, XapaKTEPU3YIOLINE MOMY/ISAIHIO
oenku Pecriyonmukn ThiBa, Tak kak oHa eimie He Bxonmna B coctaB CCCP. Ha we-
00BIYHOCTh Mexa Oenku TrIBbI 00paTHiii BHUMaHHUe ToBapoBeabl [19]. 3umuue
IIKYPKH OTIMYAIICH IBIIIHBIM BOJOCSHBIM TTOKPOBOM TEMHO-TOJIYOOTO IIBETA.
[To xpebTy oT™MeueH peMeHb 0oJiee TEMHOTO 1[BeTa ¢ OypOBaThIM OTTEHKOM C pas-
MBITBIM pHCYHKOM. O0II1ast OKpacka XBOCTa YepHasi, IPUIEM OCTEBEIC BOJIOCH Ha
XBOCTE OKpAIIeHbI 30HAPHO: IPUKOPHEBAs YacTb CTEPXHsI BOJIOCA CBETIO-Cepas,
a BepIIMHHAS — YepHas. [IprMepHo mocepenuHe UIMHBI CTEPKHS PACTIONOKEHBI
JIBa CBETJIBIX KOJIbIIA, Pa3/ICJICHHBIX TEMHON epeMBbIYKOi. MeX rojoBbl OKpalleH
B TOH peMHs. BomocsHoi mokpoB y TyBuHCKOW Oenkn Ha 25-20% rymie, yem y
anTalckol W eHucelckol OenKku. B cBA3M ¢ OTMEUEHHBIMHU Pa3IHYUSIMHU B MOP-
(OJOTHUH BOJIOCSHOTO TTOKPOBA TYBHHCKAs OCIKa BBIENICHA B OTACIBHBIA KPSDK
[20]. st Gonee moapoOHOTro U3yueHHs TYBUHCKOTO OB 1A TPEOYIOTCS CIelu-
QIIbHBIC HCCIICTOBAHUSL.

O06cy:xneHue pe3yabTaToOB UCCJIAETOBAHUS

HccnenoBaHHbIe MIKYypKH, 3aTOTOBJICHHBIE HA pa3HBIX ydyacTkax Aurae-Ca-
SIHCKOHM TOPHOM CTpaHbl, YKa3bIBAIOT HA TeorpadHueCcKy0 H3MEHIMBOCTD OKpaca
xBocTa. Ecnu Gesiku JOOBITHI HA y4acTKaxX, PacIlOOKESHHBIX TOOIU30CTH, TO U
BBIOOPKHU OKA3BIBAIOTCS CXOMHBIMU IO ()CHOTUIIMUYCCKUM TPU3HAKAM, YTO JOKa-
3BIBACTCS CTaTHCTHUECKUMH pacuetamu. C ymajneHneM MecT cOopa MaTepHajioB
MEXy cOOOM YBEIMYMBACTCS TUCTAHIIMS MEX Ty BhIOOpKaMu. J{iist aHamu3a mpo-
CTPaHCTBCHHBIX 3aKOHOMEPHOCTEH BOCIHONB3YyEeMCS METOAUKOH TPagHeHTHOTO
aHaJu3a, IMUPOKO MPUMEHSIEMON B re000TaHMYESCKHUX UcclenoBanusx [21].

Ha Tomorpagmueckyio 0CHOBY paifoHa HcCIeIOBaHUS HAHECEHBI TOUKH cO0opa
Marepuana. 3aTeM OYepYMBAIUCH M30JUHHUCH KOHTYPBI YYaCTKOB C ONpEIesICH-
HOW BCTPEYAEMOCTHIO M3y4aeMoro npu3Haka. [loimy4eHHbI prUCyHOK O3BOJISET
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AHAJIM3UPOBATh BCTPEYAEMOCTb YEPHOXBOCTOK, YEPHOOYPOXBOCTOK, OypOXBO-
CTOK U PbDKEXBOCTOK Ha U3y4YEHHOU TEPPUTOPHH.

YepHOXBOCTKM HaWOOMBINNI yIenbHEIH Bec (Bbime 70%) 3aHUMAIOT B MOITY-
JISAUSAX BEPXHUX MOICcOB Top 3anaanoro u Bocrounoro Casn (puc. 4). C ymeHb-
IIeHHEeM aOCOIOTHON BBICOTHI MECTHOCTH C INPONBIDKEHHEM Ha CEBEPO-3arajl
BCTPEYAEMOCTh MX B MOMYJIALMHU COKpamaeTcs. Hanpotus, OypoXBOCTOK U PbI-
KEXBOCTOK MHOTO (BEIIIe 70%) B HOMYJISIIMN HA CEBEpPO-3aIajic paifoHa HCCIIe1o0-
BaHUS — B paBHUHHOM Taiire 3anaano-Cubupckoii Hu3sMeHHoctu. C IpoaBHUKEHH-
€M Ha I0T0-BOCTOK, € IPHOIDKeHneM K ropaM CasiH 1 yBeIHIeHIEM a0COTIOTHON
BBICOTBI MECTHOCTH BCTPEYaEMOCTh OYpPOXBOCTOK CHUXKAETCs, JOCTUTas MUHH-
myMa (Meree 10%) B mpezenax pacnpoCTpaHeHHs TYBHHCKOH OEITKH.

Ha ocHoBaHMHM 3THX MaTepUanoB MOXKHO 3aKJIOYUTh, YTO YEPHOXBOCTKU —
TOpHBIC 3BEPBKH, a 0COOU ¢ OYpBIMH M PBDKHMH XBOCTaMH — paBHUHHEIE. [1o
Bcell BepoATHOCTH, Takas aupdepeHnuanust ocodeil o oKpacKy XBOcTa — Mpo-
IOYKT €CTeCTBEHHOTO 0TOopa. Ocodu ¢ YepHBIMH XBOCTAMH MEHEE 3aMETHHI Ha
(oHe TeMHOM KOpkl Keapa cudbupckoro. ITono6Has 3aBUCUMOCTb 3apETrHCTPUPO-
BaHO y OEJIOK ¢ eNbI0. 3BEephKOB C TEMHBIMH XBocTamu Ha EBpomnetickom CeBepe
Poccun HasbIBatoT «enoBkamMm» [3, 22]. [IpuypodeHHOCTh )KUBOTHBIX ¢ TEMHBIM
OKpPAacoM K €JIOBBIM JiecaM oTMe4eHa B MranpsHckux Anbrax [23]. Uem Gosbiine
B JieCcy APEBECHBIX MOPOJ C TEMHON KOPOIA, YeM BBIIIE JOJIS 3BEPHKOB C YEPHBI-
MU XBOCTaMH. belkn ¢ pbKUMHU U OypBIMH XBOCTaMH MEHEe 3aMETHHI Ha (poHe
CBETJIO-KOPHUYHEBOW KOPBI COCHBI OOBIKHOBEHHOW. PaBHHHHBIE Oenku (0codu ¢
XBOCTaMH KOPHUYHEBOW OKPACKH Pa3HON WHTEHCUBHOCTH) Hawmboliee BBICOKHI
yAENbHBIA BEC 3aHUMAIOT B MOMYJALUSAX, OOUTAIOIIMX B paiioHaX TOCIOICTBA
COCHOBBIX JIECOB. B eBpoIielickoli 4acTu CTpaHbl MOMOOHBIX IK3EMIUIIPOB HA3bI-
BalOT «cocHOBKamMm» [3, 22]. I1o uccnenosanusim W.I1. Kapnyxuna [22], mexy
STHMH IBYMS MophamMu OOHApy>KCHBI aHATOMUYECKUE PAa3IHNUMs, BIUIONINC Ha
HX MPHUCTIOCOOIEHHOCTh K OKpYXKaroliel cpese.

Enossie neca B 3ammagaom CastHe 3aHMMAIOT ITomnaas meHee 1%, B Boctounom
Casine — okono 6%, a B 3amagHo-Cubupckoit Hu3MeHHOCTH — 15-16%. CxonHoe
pacrpenielIeHue OTMEIAETCsl Y MEJIKOJIICTBECHHBIX JIecOB. OHU COCTABILIIOT OYTH
MOJIOBUHY JecoB 3anagHo-Cudupckoil HU3MEHHOCTH, a B ropax CasiH Ha JOJI0 UX
npuxonutcs Mmeree 10%. [IpoTuBomonoxHas KapTHHA OTMEYACTCS Y CHOMPCKOM
nuctBeHHUIBL. Ee moutn Het B 3anagHo-Cubupckoil Hu3sMeHHoCTH, B CasgHax Jiu-
CTBEHHHYHHKH 3aHUMAIOT 1-4% JecoB, ToIbpKO Ha Tpanune ¢ Pecryomixoii Tria
ee nonst gocruraet ot 30 1o 70%. ITuxToBBIE eca pa3BUTHE NONYYUIH Ha 3ar1aHOM
METACKJIOHE TOPHOU CTPaHbl, [I€ BBINAJACT MHOTO OCAIKOB. [ 0OCIIOACTBYIOIIEH TOPO-
JIOH CpeTHETOpbs ABIISIETCS KEAPOBast COCHA cHOUpcKast [24].

Koppensmuonnslii anaim3 MEXIy COCTaBOM JIeca H BCTPEYaeMOCThI0 MOp(o-
TUTIOB OENTKK TIOKa3all Hanuuue cBs3ei (Tadm. 2). CtaTucTH4ecKre pacyeThl Moj-
TBEPIKIAIOT, YTO YePHOXBOCTKH B HOxHOM Crbupy mpruypodeHH! K KSAPOBHUKAM
(r=0,33), uzberaror cocusikoB (r=—~0,47), enpHukoB (r—0,49) 1 MEIKOJINCTBEH-
HbIX JecoB (r=0,48).
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Puc. 4. TonokIMHBI IO BCTPEYaEMOCTH YEPHOXBOCTOK B BBIOOPKaX
13 monyasuuid 6enku B paiione uccnenoBanus. [loscHeHus B TekcTe
[Fig. 4. Topoclines in the occurrence of the black tails
in samples from squirrel populations. Explanations are in the text]

PepkexBocTku mpenmountaror cocHsiku (r=0,33), enmpauku (1=0,59) u mein-
konucTBeHHbIe Nieca (1=0,48), u3berarot xkenpoBHUKoOB (r=0,41) ¥ TUCTBEHHUY-
HuKoB (1=0,42). [1o xapakTepy OTHONICHHS K Pa3HBIM TIOPOJaM JepeBLEB Oy-
POXBOCTKH CYIIECTBEHHO HE OTJIMYAIOTCS OT PHDKEXBOCTOK. OHHU MPEANOYNTAIOT
cocusku (r=0,48), enpHuku (r=0,57) u MenkonucTBeHHbIE Jeca (1=0,47), uzbe-
rarot kenpoBHUKOB (1=0,42) u nucTBeHHUYHUKOB (r=—0,37) U MUXTOBBIX JIECOB
(r=0,75). Hekotopasi MpUBSI3aHHOCTh K ITMXTOBBIM JIECAaM OTMEYAETCs y YEepPHO-
oypoxsoctok (1=0,30).

U3 Bcero cka3zaHHOTO MOXKHO YBEPEHHO KOHCTaTHPOBATH, YTO YCPHOXBOCTKU
MPEANOYUTAIOT KEAPOBHUKH, a OYPOXBOCTKU M PBIKEXBOCTKH — cOCHsAKH. Oco-
Oeit ¢ YepHBIM XBOCTOM MOXKHO Ha3BaTh MEJIAHUCTaMH, a OyPOXBOCTOK U PBDKEX-
BOCTOK — XpomucTamMu. UepHOOYpPOXBOCTKH MPEACTABISIOT CO00i rHOpuaHyIO
¢dopmy. K MUXTOBBIM JiecaM MPOSIBISIOT MPHBS3aHHOCTh YEPHOOYPOXBOCTKU U
OypoxBocTkH (cM. Tabi. 2). [Tuxta ob6masaet KOpoil TEMHO-CEpOro IBeTa, a Io-
BPEXKICHHASI XBOSI IPUOOPETAET SIPKO peDKHIA oKpac. IlomoOHOe coueTanme IBe-
TOB MOXET 00€CIEeUUTh TTOKPOBUTEIECTBEHHYIO OKPACKY BBINICYKA3aHHBIM MOP-

ham.
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Tabnuna 2 [Table 2]
KoppeasinnonHasi 3aBUCHMOCTH MeK/Iy BCTPe4aeMOCTbI0 Pa3HbIX (peHOTHIIOB
B NONYJISINUU U OPOJAHBIM COCTABOM JPEBOCTOs1 M3yYeHHOI TepPUTOPHH
[Correlation between the occurrence of different phenotypes in a population
and the species composition of the stand of the studied territory]

Denorunsl [Phenotypes]
JpeBecHblie TOpOJIbI 4EPHO- 4epHOOYpOX- 6ypoxBoCTIH pBDKEX-
[Wood species] XBOCTKH BOCTKH [brown tail] BOCTKH
[black tail] [black-brown tail] [red tail]
TeMHOXBOIHEIE BCETO
[Dark coniferous total] —0,48 —0,08 0,47 048
B T.4. COCHA cubupckas 033 027 042 ~031
[Siberian pine]
[Tuxra [Fir] -0,22 0,30 0,75 0,22
Eub [Spruce] —0,49 —0,27 0,57 0,59
CBETJIOXBOHMHBIC BCETO
[Light coniferous total] —0,48 0,18 0,47 0,49
B T.4. cocHa [Pine] -0,47 -0,16 0,48 0,58
MenkonucTBeHHbIE
[Small-leaved] —0,48 —0,08 0,47 0,48
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Puc. 5. TonokIMHBI IO BCTPEYaeMOCTH OYPOXBOCTOK M PHKEXBOCTOK B BBIOOPKaX
13 TIONyJSIHA OSlTKU B paiioHe uccinenoBanus. [loscHeHus B TekcTe
[Fig. 5. Topoclines in the occurrence of the brown tails and red tails in samples
from squirrel populations in the study area. Explanations are in the text]
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CaMblif BBICOKHH yACTBHBIA BeC YepHOOYPOXBOCTOK B MPOOax OTMEUYCH Ha
OKpauHe apeana anrtaiickoit 6enku (puc. 6). Ux 6onee 40% B mpobax u3 Hikne-
yauHcKoro paiiona Mpkytckoit obmacti (Ne 38) u Anras (Ne 42, 43) u npurpa-
HUYHBIX YYACTKOB C eHuceicKkoi Oenkoit (Ne 17, 26, 27, 35). B Anrae-CasHckoit
TOPHOW CTpaHE B MOsICE YEPHEBOW TAWTH OHH BCTPEYAIOTCS C BEPOSTHOCTHIO 20—
30%. YepnoOypoxBocTtok mMajo (meHee 10%) B TyBe ¢ pe3Ko KOHTHHEHTAIbHBIM
KIIIMAaTOM, HEOJIarONPHUATHBIM JUISI PA3BUTHS MMUXTOBBIX JIECOB.
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Puc. 6. TonokIMHBI IO BCTPEYaEMOCTH YEPHOOYPOXBOCTOK B BBIOOPKaX
13 IoNysuii Oesky B paiioHe uccinenoBanus. [loscHeHus B TekcTe
[Fig. 6. Topoclines by the occurrence of the black-brown tails in samples
from squirrel populations in the study area. Explanations are in the text]

Koupurypammu kmacTepoB MecTaMu KOIUPYIOT JIAHAMAPTHBIE 0COOEHHOCTH
tepputopuu. Kiactep b npuypoueH k geHyallMOHHON paBHUHE, I7ie TOCIOACTBY-
IOT COCHOBO-O€pe30BHIe Jieca. B cuily rocrmoacTsa COCHOBEIX JIECOB B IIOITYJIS-
UK 6elIKU JOMUHUPYIOT OypoxBocTkH (43,3%) u peokexBocTkH (19,3%). B kia-
crepax C, G, F ¢ HU3KOTOpHBIMY CBETIOXBOWHBIMU H TEMHOXBOWHBIMU JIECAaMU
JIOBOJILHO MHOTO 4epHOOypoxBocTKH (34—48%). B knactepe D, rie CTHIKYIOTCS
CBETIIOXBOHHEIE 1 TEMHOXBOMHEIE JIeCa, B MOIYISIIINH JOMUHUPYIOT YEPHOXBOCT-
ku (40-46%). B mpenenax TOpHBIX TEMHOXBOMHBIX JIECOB C JOMHUHHPOBaHUEM
kezapa (kmactep E) mpeobmamator uepnoxBoctku (41,8%) 1 4epHOOYpOXBOCTKH
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(37,8%). Camas BBICOKasi IOJIST YepHOXBOCTOK (79-84%) B kimactepe I, mpuypo-
YEHHOM K KAMEHHUCTBHIM KEeJIPOBHUKAM TOJIBIIOBOTO Mosica. Ha roro-BoctouHoi ya-
ctu 3amagaoro CastHa 107l YepHOXBOCTOK CHIKaeTcst 1o 60% (kmacrep J). Eciu
CYIIUTB [0 OKpacy XBOCTA, y MOMYJISAIHH OeNKU (GOpMHUPYETCs aJan THBHBIH ITOJTHU-
MOpP(H3M K KOHKPETHBIM IIPUPOIHBIM yCIoBISIM. Ho ecimr GBI TpoCTpaHCTBEHHOE
pasMelIeHue MOMyNISIUil ONPeneNsUIOCh TOIBKO aIaNTHBHBIMU CIIOCOOHOCTAMHU
TIOITYJISAIINH, TO KOHPHUTYpanuH KIAacTEPOB KOMMPOBAIH OB ()OPMBI TPAHUI] JIaH-
ma)ToB, JIECOPACTUTENBHBIX YCIOBHU. [loMydyeHHBIE MaTepUaNbl CBUACTEIIb-
CTBYIOT, YTO NIPHPOAHBIC YCIOBUSA HE MONHOCTHIO ONPEHEISIIOT (GOPMHPOBAHIE
(EHOTUITHYECKOTO COCTaBa momyisiiun Oenku. [1o Bcelt BepoSTHOCTH, MEXKITY T10-
MyJSIIASMA WET MTOCTOSHHBIN 0OMeH oco0sMu. B pesynbsrate (peHOTHITMIEeCKUI
COCTaB MEXJIy COCETHIMU TPYIITUPOBKAMHU BBIpaBHUBAETCS. KOHTHHYYM MOXeET
OBITH IPEepBaHHBIM, KOT/Ia B TIPUPOIE CYIIECTBYIOT €CTECTBEHHEIE ITPErpaIbl IS
BUJIa WIH YYACTKH CHIIHO OTIMYAIOTCS MEXKITY COOOM MO IKOJIOTHISCKUM YCIIO-
BHsAM. B Takmx cirygasx MexIy KIacTepaMH JOIDKCH OTMEUaThCsl Pe3KHil mepe-
xoj1. Ha coOpanHOM Marepualne mpoBepsuioch, Kakue 0ObEKTHI MOTYT MPEICTaB-

JSITh TIperpamy Ajst OCNKH M YTO MOXKET OBITh TPaHHIECH MEXIY HOMYJISIUIMU
(tabm. 3).

Tabauma 3 [Table 3]
EBK/IHI0B0 paccTosiHMe MeK1Y BLIGOPKAMHU, U30IUPOBAHHBIMHI
Meskay co0oii 1anamadgTHEIMU HperpagamMu
[Euclidean distance between samples isolated by landscape barriers]

CpaBHHBaeMbIe 00BEKTHI 110 paiioHaM cOopa Hsompyomye EBxinoBa nucraHuus
: - 00BEKTHI . .
[Compared sites by collection area] . . [Euclidean distance]
[Isolating objects]
&“ﬁfg;’;ﬁgf:é?{l Bepesonckuii Pexa Enuceit 15.6
(Ne 13) [Berezovskiy] (Ne 34) [Yenisei River] ’
Hlymenckuii EpmaxoBckuit Peka Enuceit 1.4
[Shushenskiy] (Ne 20) | [Ermakovskiy] (Ne 32) [Yenisei River] i
EpMakoBekuii EpmakoBckuii-Ycun- SCHOBHOH )213366“
P . ckuit [Ermakovskiy- araziaoro Lasjia 43,6
[Ermakovskiy] (Ne 8) Usinskiy] (Ne 44) [The main ridge of
YIS the Western Sayan]
Kaparysckuii ChICTBIK-XeMCKUI OcroBroii xpeber
party: : [Systyk-Khemskiy] 3ar{anH0r.o Cas{Ha 18.3
[Karatuzskiy] (Ne 18) (No 40) [The main ridge
- of the Western Sayan]
banaxtunckuit .
[Balakhtinskiy] Ackusckuii Crito-EpOuHckas crernb 107
(Ne 26) Y [Askizskiy] (Ne 10) [Syda-Yerba steppe] ’
Bepesosckuii [upuHCcKumii ;{E:}IUH:IZO;E:H_ 2.8
. S licKas CTelb ,
[Berezovskiy] (Ne 34) | [Shirinskiy] (Ne 16) [Chulym.Yenisei steppe]
Ezfparl./lﬁgqin Tamr ek MunycuHckas 2
uraginskiy . JIECOCTEID >
(Ne 30) [Tashtypskiy] (Ne 11) [Minusinsk forest-steppe]
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EBkmmuoBo paccrosiaue (d) mexay npobamu u3 EMenbsaoBckoro (Ne 13) u
Bepezosckoro (Ne 34) paiioHOB, paccedeHHBIX p. EHucel, cocrapmuser 15,6. Mex-
ny Hlymenckum (Ne 20) u EpmakoBckum (Ne 20) paifoHaMH, pacrioNOKeHHBIMH
Ha pa3HbIx Oeperax Enuces, sta BenmnunHa cocrapmnsetT 11,4 (cm. Tabi. 3). Peskux
paznuuuii mo GeHOTUITY OSIIOK MEX Iy IMOMYIIAIUIMIY JIEBOOCSPEKbs H IIpaBoOepe-
*bst EHHCes He oTMedaeTcs Kak B paBHUHHO# 9acTu 0koj1o ropoaa KpacHosipcka,
Tak 1 gaxe B 3anamaoM Casue. OcHoBHOM CasHCKUE XpebeT nenut Epmakos-
CKUi1 pailoH Ha CEBEPHYIO U IOKHYIO YacTH. EBKIMIOBO paccTOSHIE MEXKIY T0-
MYJSIUSMA Ha 3TON Tepputopun cocTaBisieT 43,6. ChICTHIK-XeMCKUN pailoH OT
Kaparysckoro Toxxe otaeneH ocHOBHbIM CassHCKHM XpeOTOM, HO MEXAy HUMH
TIepeBall MOKPHIT KEAPOBHUKAMH, I0O3TOMY €BKIIHIOBO PACCTOSHIE MEXKIY STUMH
ydacTKaMu cocTaBisieT Beero 18,3. Hamuuue gecHOro Kopumopa Criiaxusaet ¢e-
HOTHIIMYECKHUH COCTAaB MEKAY MOIYJIAIUSIMH OCIKH.

Jpyryro kapTHHY MBI Ha00aeM Ha AYHHCKO-MHHYCHHCKOM MPOTHOE, 3aHs-
ToM crersiMua. OHU TSHYTCS ¢ ceBepa Ha for Ha 560 kM, a mMpuHa UX YIaCTKaMU
konebmercst ot 15 o 20 kM [25]. CTenu ABIAIOTCA HEMPEOAOIUMBIM IIPENATCTBHU-
eM Ju1st 6enkn. EBkimmoBo paccrosHue Mexay bepe3osckum u [lupuHckuM paid-
OHAMH COCTaBIIET Bcero 8,8, xoTs oHu pazzesnensl Uynpimo-Enuceiickoit crenbio.
Mexny bamaxtuHCKMM W ACKH3CKMM pailOHaMH STOT IMOKAa3aTellb COCTABIISIET
10,7, xots1 onu paccekatorcst Ceino-Epbunckoii cremnsio. Knacrepst B, G, F, D pac-
CEKAalOTCsI CTEIISIMHU Ha JIBE TIOJIOBUHBI, HO BO3JICHCTBHUS JAHHOTO H30JISTa HA (PEHO-
THUIHUYECKYIO CTPYKTYPY HOMYJISIIIAN MBI He HAOMI0naeM. DTH CTEIH HE OKA3bIBAIOT
BIIMSIHAS Ha (hOpMHPOBaHKE (DEHOTHITMIESCKOTO COCTABA MOIYJISIIAN OCIIKH.

deHoTHNHYECKAs CTPYKTYpa MOMYIISIIUHA OCIKH YaCTUYHO ONPEICIISIeTCS SKO-
JIOTHYECKIMH YCIOBHSMH. 3BEpBKU BEIOMPAIOT JIeca, TIe OKPAC KOPHI APEBOCTOS
COBITAJIACT C OKPACOM MeXa 3BepbKa, 4TO 00ECIICUNBACT UM XOPOIIUE 3AIIUTHBIC
ycnoBus. [IoKpoBUTENECTBEHHBIH OKpac OENKH ONpeneNnsieT BEDKIBAEMOCTh pas-
HBIX MOP(}, a MOPOHBINA COCTAB JIECOB TEPPUTOPHH — HAMIPABJICHUE 0TOOPA B T10-
myIsue Oenku. B crory aTux ycnoBWit HaM HE yoaaoch YCTaHOBUTH TPAHHIIBI
MEXKIy MOMyJISnUsIMH OelKA 1m0 (HEHOTUIMHYSCKUM TpU3HAKaM. BeineneHHbIe
KJIaCTEphI HUKAK HE TIOIXO/ST MO OIIpeAeIeHNe TOMYIIIHNA. 3aT0 XOpOIIO OTpe-
JIEJISIOTCS TPAHULIBI TOJBUAOB (Ta0. 4).

B paiione Hammx uccienoBaHUNA 0OWTaeT 4 MOABUAA OOBIKHOBEHHOMN OCIKH.
Ha ceBepo-3anane (kinacrep A) oburaer Oenka 3amaJHOCMOMPCKOrO IMOIBUIA
(Sciurus vulgaris martensi Matschie, 1901) ¢ xapakTepHbIM (HEHOTHITHICCKHM
cocraBoM. OH XapaKTEepU3yeTCsl MATOYHCICHHOCTHIO YePHOXBOCTOK, TIOMHHUPO-
BaHUEM OypOXBOCTOK M HU3KOW JIOJIEH PhDKEXBOCTOK B Ipobax. B neHTpanbHOM
yactu KpacHospckoro kpas, mo jeBodepexnio EHnces, obutaeT Oenka eHHCei-
ckoro noaBuaa (Sciurus vulgaris jenissejensis Ogn, 1935). X0oTsl OH TpPaHUYHT C
3amaTHOCUOUPCKON OEJIKOM, OIS YePHOXBOCTOK HECKOJBKO BBIIIE, U B MOIYJIs-
MU TPeo0IaaloT PEKEXBOCTKH. B ropHOit yacTu paiioHa nccieoBaHus oouTa-
eT Oenka anTaiickoro noasuna (Sciurus vulgaris altaicus Serebren), B MOMyIsS N
KOTOPOTO TpeoliaaloT 4epHOXBOCTKH. FOxHee ocHOoBHOro CasHCKOrO XpeOTa
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obuTaer Oeyka TyBUHCKOTO moaBuaa (Sciurus vulgaris tuvinicus, onvicaHHas B
HacTosIel paboTe) B KOTOPOM JOMHUHHUPYIOT YePHOXBOCTKH. DEHOTHIINYECKUI
COCTaB IOJBUOB TOBOJIBHO IOCTOSHEH, TOJIBKO HA OKPAWHAX, B CBSI3H C U3MEHE-
HUEM XapaKTEPUCTHK CPeNbl 0OUTaHU, HAOIIOJAIOTCS HEKOTOPBIE OTKIOHEHHUS.

OmnmncaHHbIe KJIACTEPHl HA BCEM NPOTSDKCHHH HUMEIOT CTaOMIBHEBIN (eHOTH-
nu4eckuit cocraB. OH He HapylaeTcsd €CTECTBEHHBIMH pyOexkamu Aiisi Oenku
B BHIe OOMMpHEIX cTereil. KpoMe Toro, Kimactep MOXKET IepeceKkaTh yJacTKU ¢
Pa3HBIMU T€OMOP(OIOTUYECKUMH U JIECOPACTUTENBHBIMH YCIOBUSIMH, IIPH STOM
(DCHOTUIIIMYECKUI COCTaB OCTACTCSI HEM3MEHHBIM. [IpuBieKaeT BHIMaHHE MPO-
CTPaHCTBEHHOE pa3MellleHHe KJIacTepoB. Bce OHM UMEIOT BHITAHYTYIO GOpPMY C
I0T0-3aI1a/1a Ha CeBepO-BOCTOK. OrpaHNIUBAIONIMMH OapbepaMu IS TOMYIISIIH
MOTYT OBITH TOJIBKO OTIIENbHBIE IPUPOJHBIE 00pa30BaHMs BJOJIb IPAHUI] KiIacTe-
pa. K auM MoxxHO oTHecTH XpebeT 3amanapiii CasiH, JIeCOpaCTHTENbHEIC T0sICa,
HMMEIOIINE BBITSHYTYIO (OpMy BAOJIb OCHOBHOTO ropHoro xpeora. ITpupoansie
00pa3zoBaHMsI, PACIIOIOKEHHBIE MTOTIEPEK dTHX JIMHUH, HE MOTYT BIHMATH Ha (oOp-
MUpOBaHHE (HPEHOTUITMUECKOU CTPYKTYPbI MOMYSIUH.

Tabnuua 4 [Table 4]
DeHOTHNIMYECKHUI COCTAB MOJABH/I0B 00bIKHOBEHHOI 0e1KU
[The phenotypic composition of the subspecies of red squirrels], %

DenoTunsl [Phenotypes]
TlogBuast ITokazarenu YEpHO- 4epHOOy- Oypo- pBDKEX-
[Subspecies] [Indicators] XBOCTKH POXBOCTKH XBOCTKH BOCTKH
[black tail] | [black-brown tail] | [brown tail] [red tail]
3amanHo- Jons B mpobe, %
A [Percentage in 3,6 242 584 13,8
[W tpS'b ian] the sample]
est siberan Konebanue
S v, martensi [Fluctuation], % 34 23-25 57-60 13-15
E « . | Jlons B mpobe, %
[;’e';fsee?]c""” [Percentage 12,9 23,7 43,4 20,0
S. v. jen in the sample]
- S Konebanue
issejensis [Fluctuation]. % 7-17 17-34 3549 16-28
Jomns B mpobe, %
Auraiickuii [Percentage 37,4 353 18,3 8,5
[Altai] in the sample]
8. v. altaicus [FE(():fuea?:;l]de% 26-51 23-42 9-28 1,5-16
Jons B mpobe, %
TyBuHCKUI [Percentage 71,2 19,6 5,5 3,7
[Tuva] in the sample]
S. v. tuvinicus Konebanue . B N B
[Fluctuation], % >8-88 437 29 1-5

3Ot0 MBI HabmomaeM Ha Boctounom CasiHe, BEITSHYTOM C CeBepo-3alajga Ha
F0ro-BocTOK, Ky3HernkoM Anatay U KOTJIOBUHE, 3aHATON CTENSIMU, IPOTAHYBIIIH-
MHCS C ceBepa Ha or, U p. Enuceii, Texkymel ¢ tora Ha ceBep. [lo-Buanmomy,
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00OMeH MeKIy TPpyNITUPOBKAMH HIET B CTPOTO OIpPEAeIeHHOM HanpasieHuu. Ta-
KHE TOCIIE0BATEIFHBIC CHHXPOHHBIC N3MEHEHHSI BOBMOXKHBI, KOT/IA CYIIECTBY-
€T MMOCTOSIHHAS. MUTPAIUs OSJTOK U3 KiacTepa A B FOTO-BOCTOYHOM HAaIpPaBICHUN
4yepe3 Hall MCCIEAYeMbIld y4acTOK. TONBKO B 3THX YCIOBHSX (PCHOTHUIHYECKAS
CTPYKTYpa MMOMYJISIIKHN Ha IBYX M30JUPOBAHHBIX YUACTKaX, MEKIY KOTOPBIMHU IS
OeNKH HeT cpeibl 00UTaHuUs, OyAyT COBEPIICHHO ONMHAKOBBIMU. CIieTOBATEIBHO,
(heHOTUTIMYECKUN COCTAB MOMYJISAIUHN Ok GOpPMUPYETCS HE TOIBKO B Pe3yiib-
TaTe aJalTalliy BUa K KOHKPETHBIM YCIOBHSIM, HO TaK)Ke B pPe3yibTarte 0OMeHa
0COOSIMH MEX Ty MONyJIAIusAMU. [1omoOHbI 00MEH HJIET HE XaOTHYHO, & B OTIpe-
JICTICHHOM HarpaBlieHUU. PacKpbiTHE 3TOTO PeHOMEHA JISKHUT 32 MPeeIaMy 1aH-
HOT'O COOOIIECHUS.

BoiBOABI

1. B IOxHo#t Cubupu BcTpedaroTcs OSNKH ¢ YepHBIMH, OYPBIMH, PDKUMH
XBOCTAMU, & TAKXKe IK3EMILIIPBI C YSPHBIMU BOJIOCAMH Ha XBOCTE, HO C OYpBIMH
cerMeHTaMH. BcrpedaeMocTs MOP(OTHUIIOB IO OKpacy M3MEHYHBA B MPOCTPaH-
cTBe U BO BpeMeHH. Ha rpanune c¢ 3amagHo-Cubupckoil HU3SMEHHOCTBIO TOMU-
HUPYIOT XpPOMHCTHI (OypOXBOCTKH M PBDKEXBOCTKH), 8 HA I0)KHOM MaKPOCKJIOHE
3amagHoro CasiHa — MeNaHUCTBI (YEPHOXBOCTKH). MenaHHUCTHl NpeoOiaaaoT B
KE/IPOBBIX JIECax, T7Ie Y IePEBbEB KOpa TEMHAsI, @ XPOMHCTHI — B COCHOBBIX JIecax
C JPEBOCTOSIMU C pbhKed kopoil. UepHOOYpOXBOCTKH NpeoOnagaroT B MUXTOBBIX
Jecax, Tie IepeBbsl UMEIOT TEMHYIO KOpY, a XBOS TPHOOpeTaeT SIPKO-PBIKHI IBET
B pe3yJIbTare MOBPEKICHHAS.

2. Ha m3yyeHHOM yd4acTKe IO WHJIEKCY CXOZCTBa BbIAeNEHBl |1 KiacTepos,
oOafaroImux crenupuueckuM COOTHOIIeHHEM (eHOTHIIOB. EcTecTBEeHHBIE TIpe-
rpaabl aus Oenku, Takue Kak crenu Xakacuu, Topsl Bocrounoro Casma u Kys-
Henkoro Anaray, OJMHOBoAHAasA p. EHHcell, HE BIUSIOT HAa pa3MelleHHe IpaHull
BBIICJICHHBIX KiacTepoB. Kiactepsl oOnafaroT crienuduueckuM (HeHOTHIIHYE-
CKUM COCTaBOM, XapaKTePHBIM JIJIsl HOMYIISAIIH, HO OHU UMEIOT Y3KYIO BBITSIHY-
Tyio ¢popmy. Takum 006pa3oM, XOTs MOMYJSIMUOHHYIO CTPYKTYPY BHIA HA TaHHOM
y4YacTKe apeaja BBIIBUTH HE YIaloCh, MOABHUIOBAs CTPYKTYPa BHIPUCOBBIBACTCS
9YEeTKO. Y TOUHEHBI TPaHUIIBI 3 TTOABHUIOB, OIMCAHHEIX paHee (3araIHo-CHOMPCKO-
T0; €HUCEWCKOTro; aJITaliCKOro), OMKMCAH HOBBIM MOABH OOBIKHOBEHHOU O€lIKu
(tyBuHCKMH (Sciurus vulgaris tuvinicus)).

3. AHaju3 BCTPEYaeMOCTH pa3HbIX ()EHOTHUIIOB IO OKPACy XBOCTa MO3BOJISET
W3y4arh BHYTPUBHIOBYIO CTPYKTYpPY OOBIKHOBEHHOH OCNKHM, pacKpBITh ajarTa-
LIMOHHBIE MEXaHU3MBbI IPUCTIOCOOIEHUS BUIA K Cpelle, YTO, HECOMHEHHO, UMEET
TEOPETUYECKUI U IPAKTUYECKUN UHTEPEC.

Aemop dnazodapum 0-pa buon. nayk Luwuxuna A.C. u kano. 6uon. nayk Anopeesy E.b. 3a
YeHHble 3aMeYans U NOMOWb 8 OQOPMIEHUU U PeOaKMUPOBAHUU CIAMbU.
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Summary

Boris K. Kelbeshekov

Krasnoyarsk State Agrarian University, Krasnoyarsk, Russian Federation

Spatial phenotypic structure of Red squirrel (Sciurus vulgaris)
populations in the Altai-Sayan part of the area

The study of the intraspecific structure allows a deeper understanding of the
evolution of living organisms and the features of the formation of biodiversity.
Knowledge of the population structure of the hunting object is necessary to make a
prediction of the abundance and to extrapolate the results of the abundance counts and
to determine the species resources. The possibility of establishing the boundaries of
populations by phenotypic traits in the red squirrel has not yet been studied. The aim
of the research was to study the possibility of using the occurrence of animals with
different tail colors as a marker for identifying spatial population groups of the species
in Southern Siberia.

The study area covered the southwestern extremity of the West Siberian lowland
and a significant part of the Altai-Sayan mountain country (Kuznetsk Alatau, Altai,
East and West Sayans). At 44 sites located in different environmental conditions, 6153
squirrel skins, shot by hunters in 1979, 1980 and 1995, were selected. The places of
material collection are indicated by numbers (See Fig. ). The following morphs were
identified by hair color: black tail, black-brown tail, brown tail and red tail. The color
was determined visually by the general background from the dorsal side of the tail;
later, samples were checked according to the RAL Classic catalog. The phenotypic
composition of squirrels at 43 sites is presented in Table 1. By the method of cluster
analysis, the samples were compared with each other, the distance between them in a
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multidimensional space was determined, and then they were grouped by the similarity
index. The calculations were performed in the StatSoft STATISTICA 13.3. The analysis
was used to find groups of objects (clusters) that are similar in phenotypic composition.
Based on the results of these calculations, a dendrogram was obtained illustrating the
closeness of the samples to each other (See Fig. 2). To establish the dependence of the
phenotypic composition of the population on forest conditions, the nature of woody
vegetation was studied according to the materials of the Forestry Regulation of the
forestry of the administrative region where the material was collected. The correlation
between the studied traits was studied according to the above program.

By the method of cluster analysis according to the similarity index of squirrel
populations by phenotypic composition, 11 clusters were identified in the studied area
(See Table 1). Clusters have a specific phenotypic composition. The samples included in
one cluster statistically reliably belong to one population. Each cluster in the phenotypic
composition is statistically significantly different from the others. On the geographic map,
by delineating the places where the material was collected in the same aggregate, the
boundaries between the clusters were determined (See Fig. 3). The resulting formations
had a narrow elongated shape. In some cases, their length reached 780 km, and the width
ranged from 20 to 100 km. According to the phenotypic composition, the selected clusters
can be considered as populations, but in form they do not fit into the prevailing idea of the
population. The method of correlation analysis established the preference for melanists
(black tail) of Siberian spruce (Picea obovata Ledeb.) and Siberian cedar pine (Pinus
sibirica Du Tour.) with dark bark, and for chromists (brown tail and red tail) pine ordinary
(Pinus sylvestris L.) with red bark. The black-brown tail are more common in Siberian fir
(Abies sibirica Ledeb.) forests, whose stands have a dark bark and needles that acquire a
red color when damaged (See Table 2). Consequently, the phenotypic composition of the
group is formed not only by the genotype, but also by the ability of the animals to select
stands that provide them with mimicry. It has been established that in southern Siberia
the occurrence of squirrel of different morphs is variable in space. On the southern macro
slope of the Western Sayan Mountains, melanists dominate, where black tails account
for more than 70% of animals (See Fig. 4). Melanists prevail in cedar forests. With the
advance to the north-west, their specific gravity in the samples decreases. On the border
with the West Siberian Lowland, chromists (brown and red tail) dominate. Their share
in the population is estimated at about 70% (See Fig. 5). Chromists clearly prefer pine
stands with red bark. The black- brown tail predominate in fir forests. Fir plantations
occupy a niche between pine and cedar forests. In the black taiga with fir forests, the
proportion of the black-tail is about 40% (See Fig. 6). The established close relationship
between the structure of forest stands and the phenotypic composition of the population
reveals yet another mechanism for the adaptation of the species to the environment and
partially reveals the nature of the formation of boundaries between clusters. Natural
barriers for squirrels, such as the steppes of Khakasia, the mountains of the East Sayan
and the Kuznetsk Alatau and the full-flowing Yenisei River, do not affect the location of
the boundaries of the selected clusters (See Table 3). Cluster configurations do not copy
the boundaries of landscapes and forest vegetation. Although the population structure
of the species could not be clearly established, the technique allowed us to determine
the contours of the subspecies. The boundaries of 3 subspecies described earlier (West
Siberian; Yenisei, Altai) were specified, a new subspecies of the common squirrel (Sciurus
vulgaris tuvinicus) was described (See Table 4).

Thus, the analysis of the occurrence of different phenotypes according to the
color of the tail allows to reveal the mechanisms of adaptation of the species to the
environment and to study the intraspecific structure of the red squirrel, which, of course,
is of theoretical and practical interest.
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! Huemumym skonoeuu pacmenuti u scugommvix YpO PAH, 2. Examepun6ype, Poccus
2 Dedepanbubiii YyeHmp pazeumusi OXomuuube2o xosstcmea, 2. Mockea, Poccus
3 Hayuonanvuwitl ucciedo6amenbCKutl
Tomckuti 2ocyoapcmeennviil yrugepcumem, 2. Tomck, Poccust

O mopdonoruu jecHoit Kynuusl (Martes martes)
Bepxnero Ilpnoobs

Pa6oTa BEITONHEHA B paMKax roc3afanus HCTHTYTa SKOJIOTHH pacTeHui U skuBOTHBIX YpO PAH.

Bnepsvie uszyuena penpesenmamusnas 6b100pKa 1eCHOU KYHUYbL U3 NONYIAYUU
Bapnaynvckoco  nemmounoco 6opa u  npunecarowjux —1eCOCMEnHbIX — CMAYUIL.
Hannas epynnuposxa euda obpazoeana nymém ecmecmeeHHO20 PAcCeleHus KyHuy
¢ conpedenvHvlx meppumopuii  Hosocubupckoiti obnacmu aubo Kazaxcmana.
Honyuenvr cpeonegvibopounvie napamempwvl: OIUHbI Meld, Xeocma, 0axyoma,
17  Kpamuomempuueckux npusHaKog Ccamyog U CAMOK, KOMOpble CPAGHUIU C
nokazamensimu opyeux nonyuayuil. Kynuyvt Bapuaynvckozo newmounoeo 6opa no
PA3MEPHBIM NOKA3AMETAM NPesocxooam noumu éce nonyaayuu Bocmounoii Egponvi u
NPUOIUINCAIOMCS K KABKAZCKUM, CAMbLM KPYRHBIM O PA3MEPAM 6 CMpare, Ho YCHynaom
6 pazmepax mena u uepena 3anaoHoegponelickum. Mnoexc nonosoeo oumopgpusma 6
U3VYEHHOU NONYIAYUYU NO KPAHUOMEMPUUECKUM NPUSHAKAM umeem cpeoHee 3HaueHue
8,18%. Hapacmanue uucieHHocmu KyHUybl 6 U3YYEeHHOM palioHe apeand No38oJsiem
NPOSHO3UPOBAMb ddbHellulee YKPenieHue epyRnupO6KU, Ymo co30acm npeonocuLiKy
0111 006PA306aHUs HOBBIX YUACMKOE 2ubpuduzayuu, 20e cobonvb u KyHuya 0yoym
obumams co8MeCmHo.

KuwueBble cioBa: Martes martes; apean;, mopgonocus; KpaHuoMempusi;
JIeHMOuHbL 60p; Anmatickuil Kpai.

BBenenue

XumHele MiexonuTarone EBpasnd yacTo MMEIOT MIMPOKHil reorpadmde-
CKUH apean U IEMOHCTPUPYIOT B HEM 3HAYUTEIBHBIA MOPQOIOTUYECKUIl MOTH-
Mopdmm. K TakuM BHaM, HECOMHEHHO, OTHOCHTCS U JIeCHas KyHHuna Martes
martes — TUIIMYHBIHA JIeCHOW BUJ pona Martes, OOUTAIOIIUH TIIaBHBIM 00pa3oM B
JICTBEHHBIX U XBOMHBIX Jiecax EBpombl. D10 oguH U3 ()OHOBEIX BUAOB MHOTHX
€BPOIENCKNX 3KOCUCTEM, MMEIOUINI MPAKTUYECKOE 3HAYEHHE KaK OXOTHHYUHI
Bua. [losToMy M3yueHHMe HaHHOTO BHZA aKTyaJbHO, OCOOEHHO B acleKTax pac-
LIUPEHUS apeaja U pa3MepHON CTPYKTYpbI MOMYIISIUI.

VYpano-3anmagHOCHOUPCKUI PETHOH SBISIETCS OCOOCHHBIM ISl BHOOB poOja
Martes, noToMy 4TO 3/1€Ch IPOUCXOANT HAJIOKEHUE BOCTOYHON YacTH apeasia Ky-
HUIIBI, KOTOpasi OOINBIIE TATOTEET K IOXKHBIM JiecaM, Ha 3alaJHylo 4acTh apeaja
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cobons M. zibellina. Ha 3Ha4MTENHHON YacTH JAHHOTO PETHOHA 3TH J[Ba BUAA
OOUTAIOT B OJHMUX WJIM OMU3KHUX CTalUsX, I1le MPH CKpelMBaHUN 00pa3yloT ru-
OpHIBI — KUAACHL.

B nocnennue gecsatuneTus NpoucXoasaT U3MEHEHUS B PACIIPOCTPAHEHUHU BU-
noB Martes Ha Ypaine u B 3aypaibe, HanOoliee CyIIeCTBeHHBIE — IPOIBIKCHIE
KyHHIIBI Ha BOCTOK B TIOA30HY FOXKHOM Talru u jecocrenb. VIMeroTcs cBefieHns o
MOSIBJICHUH W JalIbHEHIIIEM TPOIBHKEHUHN KYHHUIBI B OMckold 1 HoBocuOupckoit
obnactsx [1]. ITo ganasiM Poccuiickoro mynrHo-MexoBoro cor3a, B 2010-2015 rr.
POCT YHCIIEHHOCTH KYHHIIBI IPOJOIDKIIICS Kak B OMcKoii (¢ 2,3 10 2,67 ThIC. 0CO-
Oeit), Tak 1 HoBocubupckoii (2,0-2,9 Toic.) obnactsx [2]. B TromeHcko# obmacTH,
o JTaHHBIM o0nacTHO# cxeMbl [3], B 2010-2013 TT. mpown3oIia cTaOHIHU3aITHs
MIOTOJIOBBS BU/IA HA YPOBHE 3,6 THIC. IK3.

He tak naBHO KyHMIIa 3acenwiia CHayajua ajaTailCKue JIGHTOYHbIE COCHOBBIE
6opsl [4, 5], a 3aTeM U BIUIOTHYIO IOZOIUIA K MECTaM O0UTaHUs cO0OMIs Ha Mpa-
BoM Oepery O6u B YapsinickoMm paiione Anraiickoro kpas [6]. O GeicTpoM 3a-
cesieHnH 3Tux Tepputopuii coodmmaet O.4. apmc [7]. [1o ero naHHBIM, YUCIIEH-
HOCTh BHJa B 15 paiioHax kpas 6 JieT HazaJ coctarisiia 383 ocobu. B oTi0BEI
KyHHIIa Hadaja nonaaaTth ¢ 1988 1. B YroBckom paiione [4]. [ToBropHO OHa j10-
obiTa B 2003 1. y c. [pumanckoe MaMOHTOBCKOTO paiioHa B nieHTpe KymyHnuH-
ckoli paBHUHEI [5]. B nanpuelimem, yxe B 20042006 rr., e€ 1o0bIBaIy HEe TOJIBKO
B bapHaynbckom, HO U B KacMmanuackoM 6opy [4]. B odunuansHbIX 3aroToBKax
Buj mmosiBuics B 2014 1., a B 2017 1. o6w1TO 40 5K3.; uncieHHocTh Buaa B 2015 1.
npesbicuiia 800 ronos, a B 2017 . mpubmusmiack k 2 teic. [8]. Celivac KyHUIIA
BCTpeYaeTcs Ha TeppUTOpuu 27 pailoHOB ANTaCKOTO Kpasi, a IOrojIoBhe BECHOM
2019 r. onenmBaetcs B 2 249 ocobeii [9]. B 2013 . KyHHIIa BCTpedaach B TPEX
JIEHTOYHBIX Oopax, a B 2017 1. 3acenusa Bce OOPOBBIE JIEHTHI U IPUIIETAIOIINE
OuoToIkI Jiecoctenu [8].

C onpeznenéHHOM 107eil YBEPEHHOCTH MOXHO YTBEP)KAATh, YTO B JIGHTOUHBIX
6opax KymyHmuHCKO# ecocTenu 06pa3oBaiack HOBas MOy JIECHONH KyHH-
1Bl 3BepEK 3aceNnyl HeOOBIYHBIE JIJIsl HETO CTAallui — COCHOBBIE OOPBI U MpHJIera-
rorrie 0epé30BO-0CHHOBBIC KOJIKH U COTPhl B PABHUHHOM JIECOCTEITHON FOr0-BOC-
TOYHOU "yacTu Anraiickoro kpasi. CocHoBble Jieca bapHaynbckoit u KacmanuHckoit
JICHT HaYMHAIOTCA Ha BOCTOKE OT p. O0b M IPOCTHPAIOTCS Ha I0TO-3araj 4epes
Kynynnunckyro naecocrens B Bocrouno-KasaxcTaHckyto 00/1acTh, TO3TOMY MOX-
HO TIPEAToNararh, 4To KyHHIIa OOMTACT U B CONPENeNbHEIX paiioHax KazaxcraHa.
[IpakTudecku Bce KPyMHbIE MACCUBBI COCHOBBIX JIECOB B COCEIHEM TOCYapCTBE
HaXOASTCA IO OXPaHOM, M K OXOTHUYBUM YTOZbSIM OTHECEHBI JIMIIb [IpUJIeraro-
[IMe K JiecaM OCTeNHEHHBbIE yyacTKd. [1o TMYHOMY COOOIIEHHIO TUPEKTOpa ro-
CYIapCTBEHHOTO JIECHOTO MPHUPOIHOTO pe3epBara «Cemert opmanb»y P.X. Amup-
XaHOBAa, KyHHUIIa HA JJaHHOW TEPPUTOpUU OOHUTaeT U oxpaHsercsa. EcTh oHa U Ha
TEPPUTOPUHU OXOTHUYBETO X034MCcTBa «beckaparaiickoe» B OMJHOMMEHHOM palioHe
Bocrouno-Ka3zaxcranckoit oonactu. Kak u B Anraiickom kpae, kynuna B Kazax-
CTaHe OOWTAET U B MACCHBAX COCHOBEIX JIECOB, H IT0 OEPE30BO-OCHHOBBIM KOJIKAM.
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ITo marnaem O.41. T'apmca [7], KyHUIIa TPOHUKIIA B PABHUHHYIO YacTh ANTaii-
ckoro kpast u3 HoBocubupckoit oonactu B 1980-x rr. [lo nuuHoMy cooOmeHHI0
oxotuHcnekTopa A.A. Kotnoa (2019 r.), xyruma npuiia B YIIIOBCKHA PaiiloH U3
Kazaxcrana, u3 npunoitmensbix neco p. Upteima. B cepenune 1980-x rr. pen-
KHUE CJIebl KyHULl BCTpEYAINCh B OKpecTHOCTAX c. llagpyxa, a mepBbIil 3BepEK
noiimaH B 1988 . B 10 kM K CEBEpO-BOCTOKY OT C. YIIIOBCKOE, B OKPECTHOCTSIX
¢. HoBo-YmioBckoe. B nocnenyromue rogsl NUI0 HapaCTaHUE YUCICHHOCTH BUAA.
B npaBoGeperkHOil YacTH NepBYI0 KYHHUILy OOHApYKUJIH, 110 CBEACHUSIM OXOTOBE-
na B.H. CkBopiosa, B 2014 r. BOim3u c. JlymueBo 3ajiecoBckoro paiioHa. B Ha-
CTOsIIIIEe BPEMSI OHA C HEBBICOKOM MIIOTHOCTRIO 3acenuiia Camaupckuit Kpsx, rae
co00JIb HE BCTpEYaeTCsl.

Lenp nanHOTO MCClIEAOBaHUS — U3y4eHHE MOP(HOIOTHH HOBOUM TPYNIIUPOBKU
JIECHOW KyHHIIbI, 00pa30BaHHOW MyTEM €CTECTBEHHOTO PACCEICHUS Ha CBOOOI-
HBIE TEPPUTOPHUH, IPUTOAHBIE /11 OOUTAHUA BUA.

MaTepnam,I U METOAHUKH HCCJICT0BAHUSA

B teuenne 20162019 IT. OT OXOTHUKOB, UMEIOMIUX Pa3pelICHUs] HA MPABO
OXOTBI, HAMH TIOJTY9EHBI IPOMBICIIOBBIC BRIOOPKH JICCHOM KYHHIBI B KOJIMUECTBE
63 9K3. (ZaHHBINA BU, COTIACHO MPHKa3y MHUHHUCTEPCTBA MPUPOTHBIX PECYPCOB U
sxosorun P® Ne 554 ot 20.12.2010 r., He sBNSETCS ITUIIEH3UOHHBIM JTUMHUTHPY-
€MbIM OXOTHHYBUM PECYPCOM), B TOM YHCJIE TYWKH O0e3 MKypKH 30 )KUBOTHBIX.
JKMBOTHBIX MOOBIBAIM OXOTHHKHM T'YMaHHBIMH METOZAMH OTIOBA. DTH AHHEIE
MO3BOJISIOT 1aTh MOP(OIOTUYECKYIO XapaKTEPUCTHKY MOMYISINH, HACEIIAIOIEH
BapHaynbckyro JIeHTY JEeHTOYHOTO Oopa (AJeHCKHMi paifloH ANTaiicKoro Kpas,
52°42'N, 82°10'E, puc. 1). [lns XapaKTepHCTUKH SKCTEPbEPHBIX NPHU3HAKOB B
2019 1. m3yunnm 20 KyHWII, KpAaHHOMETPUYECKass XapaKTepHUCTUKaA JIaHa T0 de-
penam 29 camuoB u 22 caMoK (>KUBOTHbIE cTapiie 1 roxa). Beibopka u3s 22 k3.
(2016-2017 T.) XpaHHUTCS B 300JI0THYECKOM My3ee TOMCKOTO ToCyIapCTBEHHOTO
yauBepcutera (r. Tomck), a BeiOopka u3 41 uepemna (2017-2019 rr.) — B My3ee
WucTutyTa sKooruu pactennid M )kuBoTHBIX YpO PAH (1. EkarepunOypr).

NsMepenus 3KcTepbepHBIX NPU3HAKOB (Tabm. 1) caenaHsl ¢ TOMOIIBIO U3Me-
pUTEIBLHON JICHTHI, @ U3MepeHus yepena (tadin. 2) npoeenensl B.I. MoHaxoBbIM
C HCIIONBb30BAHUEM DJIEKTPOHHOTO IITAHTCHLUUPKYJs. Bo3pacT »UBOTHBIX ompe-
nenstn o Mmetoauke B.B. Tumodeesa u B.H. Haneepa [10] — o pa3suTHiO ca-
TUTTaJbHOTO M 3aTBUIOYHOTO IpeOHel Ha JTOOHOW M TEMEHHOH KOCTSAX uepera.
Kpannomerprueckast XapakTepUCTHKA TOMYISIIHOHHON TPYIIIHPOBKHU JTAETCS 1O
17 npuznakam [10-12].

JlaHHbIe B paboTe MpeICTaBICHBI B BUJIE BRLIOOPOYHOH cpeaHel (X) n3ydeHHo-
IO TIPU3HAKA CO CTAHAAPTHOM OmMOKoH (m ) u koddpduunentom Bapuanuu (CV)
C YKa3aHHEM JIMMUTOB U3MEHYMBOCTH Ka)KJIOTO U3 MPHU3HAKOB. CTaTHCTHUECKYIO
3HAYUMOCTb PA3TUUUN CPEHUX BEIMUMH OLEHUBAIH C TIOMOIIBIO MOAYJISl TECTOB
pasnwunii B makere StatSoft STATISTICA 8.0, B KOTOPOM Takke MpoBeIeHa MPo-
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Ieaypa KIacTepHOTO aHaju3a KpaHUOMETpUIeCKuX AaHHbIX (Metoq UPGMA —
HEB3BEILIEHHOTO TOMApHOro cpenHero). Paznuuus mpUHUMANd CTaTHCTUYECKH
3HaYUMBIMHU IIpU ypoBHE 5% (p < 0,05).

JUist OLEHKH BEJIMYUHBI MOJIOBOTO JUMOP(HU3Ma IIPUMEHSIIA TOKa3aTeb I,
npeanoxeHHsit O.JI. Poccommmo u W.4. TlaBmuroBEIM [13]:

I, =100 (X{X?)/XQ,

e I, — Bennunna (uaaexc MIIJ1) momosoro mumopdusma, BEIpaKeHHas B IIPO-
ueHTax; X, u X, — cpe/iHie BEIMYHHBI MPU3HAKOB IS CAMIIOB M CaMOK COOT-
BETCTBEHHO.

Pe3yJ]LTaTbl HCCJIeJ0BaHuA

Jliis onteHKH MOP(OIIOTHYECKOTO CTaTyca JICCHOW KyHHIIBI AJITaliCKOTO Kpas
HEOOX0MMO Haau4yre MOPHOMETPUUECKUX AAHHBIX II0 OCHOBHBIM IIapaMeTpam,
MIPUHATHIM B KJIACCUYECKOM 300J10THH (cM. TaOI. 1, 2). DTH cBeeHUs TOJTYYCHBI
HaMM MyTEM HM3MEpPEHMI >KUBOTHBIX U3 IPOMBICIOBBIX BbIOOpOK 20162019 rr.
OCHOBHBIC METPHUYECKUE IKCTEPhEPHBIC MoKa3aTen 20 M3ydeHHBIX JKUBOTHBIX
(c6oper 20182019 rr.) mpuBeaeHs! B Tadm. 1.
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Puc. 1. 3yuennslii paiion (Touka 13) Ha KapTe BOCTOYHOH 4acTH apeaa
Martes martes (pparment u3: Herrero et al. [6]). Hymepanus nokanureTos, kak B Ta0. 4.
Fig. 1. The studied region (location 13) on the map of the eastern part of the Martes martes
range (fragment from: Herrero et al. [6]). Enumeration of samples as in Table 4

Kpanmnomerpuieckas xapakTepucTHKa OObeAMHEHHOW BBIOOPKH JIECHOM Ky-
HUIBI B3 My3eeB I. Tomcka u T. EkatepunOypra (29 camiioB u 22 caMmkH, cOOpbI
2016-2019 rr.) nana B Taom. 2.
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Tabmuna 1 [Table 1]

CpeaHeBbIGOPOYHBbIEC XAPAKTEPHUCTUKH IKCTEPhEePHBIX IPH3HAKOB
B3pocibix Martes martes U3 JIGHTOYHOIr0 00pa ANTaiicKOro Kpas

[Mean values of the exterior traits of adult Martes martes from Altai ribbon pine forest]

Q
IIpuznak
[Trait] NG| xam Min-Max | X+m | Min-Max

Amana Tena, cm 10/10 | 43,95+0,17 | 43,5450 | 40,20£0,31 | 39,0-42,0
[Body length, cm]
Amana xBocra, cm 10/10 | 22,35+4040 | 21,0245 | 20,12+0,50 | 16,5-22.2
[Tail length, cm]
Jmzia GaKymmoma, MM 8 43,04+0,72 | 39,7-46,0 - -
[Baculum length, mm]

Ta6numa 2 [Table 2]
CpeaHue 3Ha4YeHHS] KPAHMOMETPUYECKHX MPU3HAKOB B3POCJIBIX

Martes martes U3 JIGHTOYHOI0 00pa AJTaiiCKOro Kpasi, MM
[Mean values of craniometric traits of adult Martes martes from Altai ribbon pine forest, mm]

. 3 ?
pu3Hak [Trait] X+ m_ X+ m
(Min-Max) v (Min-Max) v
OCHOBHaS [HHA 76,74+0,31 516 70,75+0,29 101
[Basal length] (74,1-79,9) ’ (68,4-73,3) ’
Konnuno6azanenas amuHa, Kb 84,5120,30 1.89 71,70+0,33 201
[Condylobasal length, CBL] (81,9-87,7) ’ (75,0-80,9) ’
OGmas amuHa 86,95+0,33 506 79,80+0,37 517
[Profile length] (83,9-90,4) ’ (76,4-83,8) ’
JlmuHa MO3roBO# YacTu 55,00+0,20 1.94 50,57+0,24 220
[Braincase length] (52,5-56,7) ’ (48,8-53.,9) ’
JlnvHa JuueBoi yactu 38,08+0,18 258 34,78+0,25 331
[Facial length] (35,2-40,0) ’ (32,7-37,3) ’
Jmuna 3yOHOTO psiZia BEpXHEH YemoCTH 33,64+0,19 3.02 30,450,14 213
[Teeth row length] (30,6-35,6) > (29,2-31,7) ’
JmuHa psaa KOpeHHBIX 3y00B 26,05+0,14 2.95 23,47%0,12 240
[Molar row length] (24,4-27,5) ’ (22,3-24,4) ’
JlmuHa cryxoBbIX 0apabaHOB 18,77+0,11 3.06 17,93£0,14 3.67
[Length of auditory bulla ] (17,9-19,8) ’ (16,7-19,2) ’
[IIuprHa MO3roBO# KarcyIsl 36,13£0,15 220 33,60£0,13 1.80
[Braincase width ] (34,9-38,6) ’ (32,4-34,5) ’
Hawubonbiias mmprHa yeperna 38,84+0,18 244 35,92+0,20 264
[Greatest width] (37,141,4) ’ (34,5-38,3) ’
[InprHa 3aTBUIOYHBIX MBIIIEITKOB 19,91£0,11 274 18,66+0,10 2.49
[Width of the occipital condyles] (18,6-21,0) ’ (17,6-19,8) ’
9,08+0,08 8,51+0,08
[Hupuna X0aH 464 4.48
[Choanal width] (8,2-10,1) (7,6-9,4)
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OxoHuaHue Tabs. 2 [Table 2 (end)]

) ?
IIpu3znax [Trait] X+m, X+m
(Min-Max) cv (Min-Max) cr
I1IuprHA MEXKTY CKYTOBBIMU OTBEPCTHAMH 20,90+0,13 147 19,18+0,12 281
[Width between zygomatic foramina] (19,8-22,8) ’ (18,6-20,7) ’
IIupuna psina pe3noB BepXHel YelocTu 8,54+0,08 7,95+0,06
. A 4,78 3,49
[Width of upper incisors row] (7,7-9,6) (7,4-8.,5)
[lIupuna ciryXoBbIX 6apabaHoB 10,91+0,05 240 10,36+0,06 277
[Width of auditory bulla] (10,2-11,3) ’ (9,7-10,8) ’
Beicora B o6actu ciryxoBbIX Oapabano, BH | 32,35+0,13 30,08+0,13
o . 2,23 2,10
[Height in the area of auditory bullae] (31,2-34.2) (29,1-31,4)
Beicora B 0011acTi MEXIIIa3HUYHOTO CyxXeHust | 25,63+0,13 23,28+0,12
S . . ! 2,75 2,38
[Height in the area of interorbital narrowing] (24,1-26.5) (22,1-24.3)

[pou3Benu OICHKY MEXKIOIOBBIX Pa3IMYHid MO N3yYCHHBIM pu3HaKaM. 1H-
JICKC TIOJIOBOTO JUMOp(H3Ma 110 JTHHE Tea paBeH 9,33%, a mo JutmHe XBOCTa —
11,08%. ITo 17 xpaHHMOMETpUYECKUM MpU3HAKaM cpeHui noka3arens UITJ] oka-
3ancs paBeH 8,18% npu konmebanusax ot 4,68 mo 11,01 (g xoHAMIOO0A3aTBHOM
JuiHbl — 8,77%).

Pe3synbrarel paboThl 00eCIIEUNBAIOT PEIICHIE TTOCTABICHHOM IIEITH — JIaTh MOP-
(hoJornyecKyro XapakTepUCTHKY HOBOM MOMYJIALIMH JIECHOM KYHHIIBI, KOTOpas 00-
pa3oBaHa MyTEM €CTECTBEHHOW 3KCIIAHCUY BUJIA C COTIPEACIBHBIX TEPPUTOPHH.

O06cy:xneHue pe3yabTaToOB UCCJIAETOBAHUS

[lepBeie cBemeHnst 0 MOPQOIOTHH KyHHITH U3 PAaBHIHHON 9acTH ANTaiicKoro
kpas npusenu A.I. MHozemues u [I.B. PeikkoB [5]. Anuna Tena y camma (100bIT
y 03. KynyHaunckoe) okasanack 46,8 cm, xBocta — 24,0 cMm. Konanino6azanpHas
JUIMHA ero yepena — 87,9 MM, BbIcOTa B 00JacTH CIYXOBBIX OapabanoB — 31,5 mMm.
[Ipomeps! yepena camku, n100bITol B 2003 1. y ¢. [pumanckoe: 78,4 u 29,6 MM
[5, c. 76]. Konebanus 3TUX MPU3HAKOB i BBIOOPKH, m3yuyeHHOU Hamu: KB/|
81,9-87,7 MM y camiioB u 75,0-80,9 MM y caMOK, a BBICOTa B OOJIACTH CIIyXOBBIX
6apabanoB — 31,2-34,2 u 29,1-31,4 MM COOTBETCTBEHHO.

[onmy4yeHnble HaMH CBEICHISI TO3BOJISIIOT IIPOBECTH CPAaBHEHHUS MOP(OIOTH-
YECKHX MapaMeTpOB alTalCKOM MOMYJSIUU C MOKa3aTeIsIMU KyHUI] U3 APYTUX
paiioHOB apeana BHIa, KOTOPHIE HMEIOTCS B OTEUECTBEHHOHN U 3apyOekHOI -
Tepatype. B Tabn. 3 u 4 MbI npuBOAUM MOpPHOMETPUIECKHE [TOKA3aTeIN B3pOC-
JBIX JKABOTHBIX M3 Pa3IMYHBIX YaCTCH BHIIOBOTO apeaia IO JaHHBIM pPa3HBIX
aBTOPOB.

Wzyuenne sKCTephEPHBIX TPU3HAKOB ITOKA3aJI0, UYTO auTaickas KyHHIa Omm3-
Ka K 3BepbkaM 0. CapJIHUs, HO HEMHOTO YCTYIIAaeT UM B JUIHHE XBocTa. [1o anmuHe
TeJa alTaliCKue 3BEPhKU TAKXKE TIOXOXKHU Ha KyHHUI] Meney30Bckoro paiona bamr-
KOpPTOCTaHa, HO MIPEBOCXOST UX B ATMHE XBOCTa (cM. Tab. 3). I1o skcTepbepHbIM
MIprU3HAKaM HauOONbIINE pa3Mepsl CBOMCTBEHHBI KyHHUIIaM 3amagHoii EBporbr.
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Tabnuna 3 [Table 3]

HexoTtopbie mopdoornueckue npusHaku Martes martes B pa3HbIX 4aCTAX
BH/I0BOI'0 apeaJia, cM
[Some morphological measurements of Martes martes in different parts of the species range, cm]

. JnuHa Tena JmmHa xBocTa
ng;z;giﬁig:g;gﬂ [ﬁs;(:}:] [Body length] (n) [Tail length] (n)
3 ? 3 ?
[Manuuckuii p-H,
CaepstoBckast 0071 [MapnuanH
[Shalinskiy r-n, [Pavlinin] [14] 42,6 (16) 139,2(12) | 20,9 (16) | 19,2 (12)
Sverdlovskaya obl.]
Merney30Bckuii p-H, [TaBnuHMH
BamkopTocran [Pavlinin] [14] | 43,7 (17) | 40,5 (15)| 20,7 (17) | 19,5 (15)
[Meleuzovskiy r-n, Bashkortostan]
Tobonbekuit p-H, [apauHuH
TroMeHCKast 00 [Pavlinin] [15] | 43,2(5) |40,0(10)| 19,8 (5) | 19,6 (10)
[Tobol'skiy r-n, Tyumenskaya obl.]
Pecnyonuka Komu (3aman) [Tonexaen
[Komi Rep. (West)] [Polezhaev] [16] 41,8 (30) |39,4(13)| 21,7 (30) | 20,0 (13)
VYkpauna (3ar.) AbereHues
[Ukraine (West)] [Abelencev] [17] 44,7(38) | 41,1 (17) | 23,1 (38) | 20,3 (17)
I'epmanust (FOT0-BOCTOK)
[Germany (SE)] Ansorge [18] |47,13 (22) |43,56 (10)(25,19 (21)[24,12 (10)
Octpos Capaunus Murgia et
[Sardinia Island] al. [19] 43,9 (10) | 39,7(3) | 23,0 (10) | 21,3 (3)
Aneiickuii p-H, i
Auraiickuit kpaii [Oilf;‘af:]““’“e 43,95 (10) [40,20 (10)|22,35 (10)[20,12 (10)
[Aleyskiy r-n, Altayskiy kray ]

Tabnauma 4 [Table 4]

Pa3smeps! uepena Martes martes B pa3HbIX 4acTsIX BUI0BOI0 apeajia, MM
[The skull dimensions of the Martes martes in different parts of the species range, mm]

Bricora B ob6mactu
Paiion Koopau- Konauno6aszainb- CILyXOBBIX
HAaTbI Asrop Hasl JJIMHA GapabaHoB
[G:I: izeﬁi(;ﬁi};i?on] [Coordi- [Author] [Condylobasal length] [Height in the area
£rap nates] 7 of auditory bullae]
Q
1. Hlanuackuit p-H,
Caepanosckas o6n. | N57°,  |[lapnunun
[Shalinskiy rayon, E59°  |[Pavlinin] [14] 80,8 (23) 76,4 (13) | 31,5 (23) | 28,9 (13)
Sverdlovskaya obl.]
2. Meney30Bckuii
Monakho
p-n, Bamkoprocran | NS4°%, | A0 T 81.99 1 75,34 13 58 (52)[29,14 (36)
[Meleuzovskiy rayon, E57° akhova [20] (52) (36) ’ ’
Bashkortostan]
3. Tobonbckwii p-H,
TroMeHcKast 00, N58°, |[laBmuaHH
[Tobol'skiy rayon, E68°  |[Pavlinin] [15] 83,3(36)| 76,5 (39) | 32,8 (36) | 29,3 (39)
Tyumenskaya obl.]
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OxoHuaHue Tabn. 4 [Table 4 (end)]
Bricora B ob6nactu
Pai Koopnu- Konnmunob6azans- CIYXOBBIX
avont HATHI ABTOp Has JUTiHA GapabaHOB
[G:I: crze})fi(;Bl?)}cI;?on] [Coordi- [Author] [Condylobasal length] [Height in the area
grap nates] of auditory bullae]
4. P 0. . .
- Feciybiia N62°, |Monexacs 82,55 | 76,31
ﬁé’;“n‘ﬁ g:ﬁf?esm E53°  |[Polezhaev] [16]| (23) 26) |21:20(23)(29,03 26)
5. Kuposekast 061, | N59°, ﬁzn&kjf_v 8080 | 73,58 | 30640 |0 o),
[Kirovskaya obl.] E50 akhova [20] (32) 3D 32)
Monakhov
6. MockoBckast 06|  N57° 82,16 75,98
’  |and Mon- ’ ’ 31,71 (21)]29,63 (16)
Moskovsk: bl. °
[Moskovskaya obl.] E38 akhova [20] 21) (16)
7. Pecrry6imu- N66° ?aHHHOB’
xa Kapernus E300 [g;fl?l}(‘)‘vm 83,0 (72)| 76,8 (30) | 31,6 (32) | 29.3 (17)
[Kareliya Rep.] Tumanov] [21]
Jlanumnos,
8. JlenuHrpan- o
cKast 061 I;Igz ?32?3553‘3 83,0 (54)| 76,1 (24) | 31,5 (34) | 29,3 (14)
[Leningradskaya obl.] Tumanov] [21]
Monakhov
9. JlutBa N54° 84,54 79,36
. : > |and Mon- ’ ’ 31,67 (68)]30,66 (32)
Lith °
[Lithuania] E27 akhova [20] (68) (32)
10. Ykpauna (anag)| N49°, |AbGenenues 83,28 76,31
[Ukraine (West)] E24°  |[Abelencev] [17]] (38) | (17) [2120G8)[29.03(17)
11. KaBka3 N44°, |Pa6oB 85,47 78,30
[Caucasus Mts.] E40° [Rjabov] [22] (53) (73) 32,10(53)|29,50 (73)
12. Bonrapus N42°, |Gerasimov 82,67 76,66
[Bulgaria] E24°  |[Gerasimov] [23]| (17) (10) 31,57 (17)| 29,75 (10)
I'epmanus
Monakh
(ioro-BocTok) NSI% | Mon. 86.21 1 7991133 08 (38)|30,76 (15)
[Germany E14° Kh 20 (38) (15) ’ ’
(South-East)] akhova [20]
flljae?r‘;‘ark] I;f)g; Anderson [24] (87,1 (23)| 79,2 (18) | 34,2 (23) | 31,3 (18)
T'opsr Kanra-
Opun, Ucnanus N43°, . 86,5
[Cantabria E-06° Reig [25] (113) 78,8 (46) 33,2 (113)| 30,4 (46)
Mts, Spain]
OctpoB MeHopka N39°, |Lopez-
[Menorca Island] E04°  |Martin [26] 87,8 (21)| 79,9 (17)|32,35 (21)| 30,01 (17)
13. Anefickwuii p-H,
Aurraiickuii kpai N53°,  |Hawmwm gannsle | 84,57 77,70
[Aleyskiy r-n, ER2° [Own data] (29) (22) 32.35(29)|30.08 (22)
Altaysky kray]

Tlpumeuanue. B ckoOKax KOJIMYECTBO JKHBOTHHIX B BEIOOpKe. Hymeparnust palioHOB nccienoBa-

HUSI COOTBETCTBYET puc. 1.
[Note. In brackets, the number of animals in the sample. Enumeration of geographic locations as in Fig. 1].
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CpaBHeHHE aNTalCKUX KyHHII C )KHBOTHBIMH 3 JIPYTHX PalOHOB apeasa Iio
kpanuomerpuueckum npusHakam (KbJ[ u BH, tabn. 4) no uroram knacTepHOro
aHaJlM3a MMoKa3aJio, YTO OHM KIacCUPUITPYIOTCS B KiacTep B (puc. 2) KpymHBIX
3BepbKOB BMecTe ¢ KyHuamu JIuteel u KaBkasza. AHamu3 KpaHHOMETPHUYECKUX
JaHHBIX CBUICTEILCTBYET, YTO ANTaiCKHe KyHHUIIBI IMEIOT pa3MepHBIE IT0Ka3are-
JIH, TIPEBBIIIAIOIIUE TTApaMETPhl Psila BOCTOUHOEBPOIENHCKUX MOy, OTHe-
céunpix K knacrepy C Ha nenaporpamme puc. 2 (Kb menbme 83,5 MM y camiioB
u 76,5 MM y caMok). TeM He MEHee OHU HE JJOCTUTAIOT BEJIMYUHBI 3BEPHKOB U3
3anannoit EBpormsl, Bxomsmux B kinactep A, KbJ[ kKoTopsix mpeBsimaeT 85 MM y
camIioB 1 78 MM y camok (cM. Tabi. 4, puc. 2). Hanbosee KpynHbIMU B apease
SIBILSIFOTCST KyHHUIB! Jlanny (Ha KOHTHHEHTE) M 0. MeHopKa.

[Mockonbky pa3mepsl 3Bepei SIBISIOTCS OTHUM U3 OCHOBHBIX IPU3HAKOB IIPU
BBISIBICHUM BHYTPUBHIIOBOM TAaKCOHOMHYECKOM CTPYKTYpPBI, BCTAaET BOIPOC O
MOABU/IOBOM CTaTyce anTaickoil KyHursl. ConacHO MOCNeAHel 0TeueCTBeHHON
cBOJZIKE [27], HA TEPPUTOPUHU CTPAHBI OTIMCAHO 5 TOABUAOB JIECHOW KyHHIBI. M3
HUX TEPPUTOPHAIBLHO Haubosiee OIU30K K aNTaiCKOM MOMYJISALIUN ypalbCKUN MO~
Bun M. m. uralensis Kuznetzov, 1941 (pactipoctpanenue: 3aBoiwkbe, CperHuN 1
HOxHs1it Ypau, tor 3anagnoii Cubupu). PacctosHIEe 10 MecTa ONTUCAHUS OABUA
(okpectHOCTH T. Muacc) — 1 500 kM. [lo OnipkalMx 04aroB JIECHOW KYHUITBI B
Owmckoit obnactu — 500 kM, HoBocnbupckoit — 250 kM. OHaKo UX MOIBUIOBOM
CTaTyC TOXe HE SICEH.

Bonee toro, b.A. Ky3nenos [28] mpu onucanuu nonsuaa ykaseisaiu (c. 126),
9TO «...ypaNbCKasi KyHHIIa — KpYITHAs, TIOYTH HE YCTYTAIOIIAs 110 CBOEH BEIIIYIH-
HE 3alaHO-eBpOoNeiickoil KyHule». Bo Bcex Oonee MO3IHUX TaKCOHOMHUYECKUX
CBOJIKaX UX aBTOPHI MCIPABHO MOBTOPsUH 3TOT Te3uc [11, 27, 29], xapakrepusys
YPAJIBCKYIO JECHYIO KYHHIy KaK UMEIOIYI0 KpYIHbIe pa3Mepbl. HOBBIX JaHHBIX
10 pa3MEepHBIM XapaKTEPUCTHKAM HUKTO U3 HUX HE IIPHBOIMII, ITOJB3YSICH CBEIIE-
HUSMH IIEPBOUCTOYHUKA, KOTOPBIE MOJyUYEHbI TPU U3MEPEHUAX 7 caMmIIoB U 2 ca-
MOK (85 MM y camiioB u 78,4 MM y camok [28, c. 127]).

Ha camom zgene HU of1Ha U3 M3YUYEHHBIX HAMHU BBIOOPOK U3 MO, TeppU-
TOPUATIFHO OTHOCSIIIHUXCS K apeaty ypalbCKOTO MO/ABHIA B pefakinu A.A. Apu-
croBa u I.®. bapeinukosa [27] (bamkoprocran, TarapcTan, 3anan CBepaios-
ckoi obnactu; obmuM o0béMoM 297 3K3., B T.4. 173 camiia), HE MOXET OBITh
OTHECEHA K «KPYMHBIM» IO pa3MepaM ueperna kak umerounrue KBl He Bbmre
82 MM y cammioB u 75,5 MM y camok [20. C. 243]. CniegoBareinbHO, yTBEPKACHHS
B.A. Ky3zernoBa [28] 0 KpynHBIX pa3Mepax JECHOH KyHHMI[bI ypalbCKOTO IOBU-
Ila, OCHOBaHHBIC Ha MAJIOYHCICHHOM MaTepHaje, Ha/I0 IPU3HATh OITHOOTHBIMH.
CunraeM, uTo 0€3 MPHUBJICUCHUSI MAaTEPHUAJIOB 110 OKPACKEe U APYTUM CBOMCTBAM
MEXOBOTO MOKPOBAa CyOUTh O MOABHUIOBOM CTaTyCE alTalCKON JIECHOM KyHWLIBI
MPEXICBPEMEHHO.

[o mamHBIM Tabn. 3 u 4 BEMHUCIIA WHAEKCH MOIOBOTO ITUMOp(dU3Ma, KO-
TOpble MMENU CPEIHUE 3HA4YeHus: mo jumHe Tena — §,31% c xonebGaHUsIMH OT
6,09% (Komu) mo 10,58% (0. Capaunmust), mo mmHe xBocta — 7,25% (ot 1,02%
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B ToGombeckom patione TromeHckoi obmactu 1o 13,79% B 3amagnoit Ykpauue).
Ioxazarens UITJ] nns antaiickoif KyHHUIBI IO 000MM IMpU3HAKaM OKazancs Ooiee
BeIcokuM: 9,33 u 11,08% cooTBeTCTBEHHO.
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Puc. 2. Pe3ynbrar K1acTepHOTO aHaIM3a CPEAHUX 3HAYCHUI KPAHHOMETPHUUECKUX

MpU3HAKOB Martes martes B pa3HBIX dacTsx apeana (tabim. 4; meton UPGMA)
Fig. 2. The results of cluster analysis of mean values of craniometric traits of Martes martes
in different parts of the species range (Tab. 4; UPGMA clustering)

Cpennuit UITJ1 mo npusHaky KOHIMI00a3aabHON UTHHBI JUIs aJTalCKoO# Ky-
HUIIBI TaKXKe BBIIIE, YeM JUIS APYTUX MOMynanuil (o maHHbIM Tabm. 4): 8,77%
npotuB 8,56% coorBeTcTBEHHO. OJHAKO BO BCEX CIydasX Pa3HOCTH CTAaTHCTH-
yecku He3HauuMelI (p > 0,05). Panee O.JI. Pocconumo u W.4. [1aBmuuoB [13] us-
YYaJIH TTOJIOBOH AUMOP(H3M KPaHHOMETPHICCKHUX MPU3HAKOB ITEYOPCKIX KyHHII.
s ocHOBHOI Macchl ipu3HakoB uMu nonyuensl U B ntuamazone 6,5-13,6%,
OIHAKO HanOOJBINNE 3HAYCHHUS OBUIH OTMEUEHBI [ IIPU3HAKOB 3y00-UeIIIOCTHO-
ro anmapata — B ipeaenax 7,4-45,1%, B cpeanem — 15,4% [13]. B namewm cinyuae
Hanbonpmme 3HadeHus MIIJ] Taxke oTMEUeHBI IS AIHHBL psila KOPEHHBIX 3Y-
608 (11,01%), naunbl 3yoHoTO psina (10,49%) u AMTUHBI TUIEBOK YacTH deperna
(9,49%), a HamMeHBIINE — IS AJMHEI U MIHPUHBI CIIyXoBoTo Oapabana (4,68 u
5,31% cooTrBeTcTBeHHO). M3ydeHue MHIEKCOB IOJIOBOIO AMMOp(dU3Ma 3KcTe-
PBEPHBIX W KPAaHHOMETPHUECKUX MMPU3HAKOB MTO3BOJIIET 3aKIIOYUTH, YTO )KUBOT-
HBIC HOBOW MOMYJISIIMH IO 3THM CBOMCTBaM HE MPOSBIISIOT 3aMETHBIX OTJIMYHA OT
IPYTHX TPYMIHPOBOK BHIOBOTO apeaa.
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OcHOBBIBasICh Ha (paKkTax HEZABHETO MPOABMKEHHS BUIA HA BOCTOK M JFHA-
MHUKE YHCIICHHOCTH, MBI MOYKEM TTPEATIONOKHTb, YTO C YKPEIICHHEM [IOTOJIOBbS B
HOBBIX yJacTKaX apeaja 3Ta TCHACHIIHS IIPOIODKUTCS U B OIIIDKaIeM OyayIieM.
B cBsi3u ¢ aTHM crienyeT oxunarth GOPMUPOBAHUS HOBBIX 04aroB CUMIIATPHH, TIIE
co00JIb ¥ KyHHUIIa OyyT 00MTaTh COBMECTHO (AnTaiickuii kpal, Ky3nenkuii Ana-
tay, CeBepo-Bocrounsit Kasaxcran, 3ananusrii Kuraif).

3akr0uenne

Nzydenue BriepBbie NOITYYEHHON PENIPE3EHTATUBHON IPOMBICIIOBON BBIOOPKHU
W3 HEZIaBHO 00pa30BaHHOM IMyTEM €CTECTBEHHOTO PACCEIICHUS TIOMYJISIIAH JICCHOM
KYHHIIBI AJITaliCKOTO JIEHTOYHOTO OOpa MoKa3aio, 4TO OHA COCTOUT U3 JKUBOTHBIX
MIPENMYIIECTBEHHO KPYMHOTO pazMepa. CaMiibl uMeroT [muHy tena 43,5-45,0 cMm,
xBocta — 21,0-24,5 cMm, xonauiaoOa3anbHyl0 JUMHY depena — 84,51+0,30 mwm,
camku — 39,0-42,0 cm, 16,5-22,2 cm u 77,704+0,33 MM cooTBeTcTBeHHO. MoOp-
(honmornueckne XapaKTepUCTHKH JKUBOTHBIX JaHHOW I'PYNIUPOBKH CPaBHHUMBI C
XapakTepucTHUKaMu KyHULl KaBkaza, caMbIX KPyIHBIX B BOCTOUHO-€BPOIEHCKOMI
4yacTu apeasa BUJa.
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On the Pine marten (Martes martes) morphology in the Upper Ob River basin

Over a period of about 30 years, a new population has appeared in the area of the
pine marten. This grouping of species is formed by a natural expansion of animals from
the adjacent territories of Novosibirsk region or Kazakhstan. The animal inhabited areas
unusual for it: pine forests and adjacent birch-aspen woods in the plain forest-steppe of
the south-eastern part of Altai Krai (See Fig. 7). The first marten traces were recorded in
the mid-1980s near Shadrukha village in Uglovskiy district. The first animal was caught
in 1988 in the vicinity of Novo-Uglovskoe village. In 2013, the first population counts
were carried out revealing 383 martens. 2249 martens lived in the region in the spring
2019. The newly formed group is poorly studied in zoological terms, and we make an
attempt to eliminate this omission.

We studied the first representative pine marten hunting sample obtained in 2016-
2019 from the Altai ribbon pine forest population (Barnaul band, 52°42'N and 82°10'E).
We applied the classical zoological techniques used during collecting the biological
materials (incomplete anatomical autopsy, measuring animal body and its parts,
preparation of craniological collection samples). The average popultion parameters
of the marten grouping were obtained and studied: body length, tail length, baculum
length, 17 craniometric traits for males and females (See Tables I and 2). The age of
animals was determined by the method of Timofeev-Nadeev (1955) on the development
of sagittal and occipital crests on the frontal and parietal bones of the skull. For all
mean values, basic statistics was calculated (X = m_and CV). Differences were taken
as statistically significant at the level of 5% (p < 0.05). Difference testing and cluster
analysis of craniometric data (UPGMA, unweighted method of pairwise average) were


http://orcid.org/0000-0003-3021-0116

104 B.I' Monaxose, A.A. bonoapes, O.10. Tiomenvkos

carried out in Stat Soft STATISTICA 8.0 package. To assess sexual dimorphism, we
used the ISD indicator proposed by Rossolimo and Pavlinov (1974): I, = 100(X f—Xg)/
XQ, where: [ is the value (ISD index) of sexual dimorphism, expressed as a percentage;
X, and X, are the mean values of traits for males and females, respectively.

~ As a result of our research we established that the mean values of the studied
morphological traits of adult martens from the Altai ribbon pine forest population are
as follows: body length 43.95 mm, tail length 22.35 mm in males and 40.2 and 20.12 in
females, respectively; the length of the baculum (8 males) 43.04 mm; condylobasal skull
length 84.5 mm in males and 77.7 mm in females. The obtained data were compared
with the characteristics of some of East and West European populations of the species,
information about which was found in literary sources (See Tables 3 and 4). A cluster
analysis of 17 populations by skull size showed (See Fig. 2) that Altai pine martens
are classified into same cluster with large martens from the Caucasus and Lithuania,
exceeding in size many of East European populations with a condylobasal skull length
of less than 83.5 mm in males and 76.5 mm in females. At the same time, Altai pine
martens are smaller in body and skull sizes than West European martens which have a
condylobasal skull length of more than 85 mm in males and 78 mm in females, making
up cluster A in the dendrogram of Fig. 2.

We consider the question of the intraspecific taxonomic status of the new population
without analyzing data on the color and other properties of the fur coat to be premature. The
study of the indices of sexual dimorphism of the exterior (7.25-8.31%) and craniometric
characteristics (8.11% on average for 17 traits and 8.77% for the condylobasal length
of the skull) allows us to conclude that the animals of the new population do not show
noticeable differences in this parameter from other groupings of the species range.
A thirty-year old history and a continuous increasing in the number of the newly formed
pine marten population in the east of the range allows to expect a further strengthening of
this grouping. This will create the preconditions for the formation of new foci of sympatry
in Altai Krai and in adjacent territories where the sable and pine marten will inhabit.

The paper contains 2 Figures, 4 Tables and 29 References.

Key words: Martes martes; species range; morphology; craniometry; ribbon pine
forest; Altai Krai.
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N.B. Cepéaxun

Tuxookeanckuii uncmumym 2eocpaguu /[BO PAH, 2. Braousocmox, Poccus

CyTounble nepeMenieHusi Oypbix MeaBeei
(Ursus arctos) na Kamuarke n CaxajiuHe

Hcnonvsosanue npocmpancmeéa — OOUH U3 OCHOBHBIX BONPOCOS OKONOSUU
OUKUX  HCUBOMHBIX, NPUMEHUMBIX Ol NPAKMUKY YAPAGLEHUA UX NONVIAYUAMU.
TpomsscenHocms u Xapakmep CymoyHbIX nepemewyeuil, BbIPA*CEHHbLE 8 6EKIMOPHbIX
CMeWeHUAxX MexcOy OBYMA NOKAYUAMU HCUBOMMBIX C UHMEPBAIOM 6 CYMKU U 6
NOKA3AMENAX, NPUOTUNCEHHBIX K CYMOYHOMY X00Y, U3YYeHbl C NOMOWbIO CNYMHUKOBO20
cnedcenus y uemvipex 6ypuix meoseoeti na Kamuamxe ¢ 2005-2006 2e. u mpex — Ha
Caxanune 6 2011-2012 22. Yemanoeéneno, umo cpedHue cymoutvie cmeujeHus 63p0oCivlx
camox 3a 200 cocmasunu 1 812 u 967 m ona Kamuamxu u Caxanuna coomeemcmeeHHo.
Becnoui cymounvle cmewyenus camox 8 060Ux pecuoHax OKa3aauch Menbule, Yem 1emom
u ocenvio. Camey na Kamuyamke umen MAKCUMATbHYIO OANbHOCHb NepemeujeHul
cpedu cex meogeoell, e20 CPeOHeCYMOoUHoe CMeljeHe 0CeHblio cocmasuno 3 425 m.
Cymounvie nepemenjenus meoseoeil ¢ UOHA NO CEHMAOPbL OKA3ANUCH OMHOCUMETLHO
bonvlue, uem 8 Opyeue mecaybl 6HeOEPIONCHO20 nepuodd. TIoKazana 803MOHCHOCIb
npuUMeHeHUs TUHeHol Mooenu OJid pacuema annpoKCUMUPOBAHHOZ0 CYMOYHO20 X00d
Medgeoeti npu U3BECHHOM CYMOYHOM cMewjenuu. Beioenenvt mpu muna cymounvix
nepemewjeHull, OMIULAIOWUXCA OANLHOCMbIO U U3BUIUCIOCIbIO nymu. Xapakmep
nepemewjeHull 3a8Ucel Om pacnpedeieHus KOpMos, 8 4YacmHOCMU 10COCelL.

KuroueBsbie cioBa: Ursus arctos;, cymounviii X00; cymounoe cmewerue; GPS-
menemempus, Kponoykuii 3anogeonux; o. Caxanun.

Beenenue

Byperiit mensens (Ursus arctos Linnaeus, 1758) urpaer BaXHYI poJib B 3KO-
cucremax JlansHero BocToka, SIBISSACH KITIOYEBBIM 3BEHOM MHOTHX TPOGHUSCKUX
nerneli. OH mMeeT OOJNBIIOE NMPAKTUUECKOE 3HAYCHHE IS YEJOBEKa, SIBILSICH
OXOTHHYBHMM BHJOM U 00bekToM TypusMma [1, 2]. Ha Kamuarke u Caxanuse 1mo-
IYJSIIAHA MEIBEISI OTHOCHTENBHO OJIaroIOIyYHBI, TEM HE MEHEe OHU HYKIAIOTCS
B I'PaMOTHOM YIPaBJICHUHU, FAPAHTUPYIOLIEM HX COXpaHEHUE.

OnHOM U3 BaXKHEHUIIMX HKOJIOTHYECKUX XapaKTEPUCTUK MOIMYJISLMUU SBIAETCS
UCTIONIb30BaHHUE )KUBOTHBIMU POCTPAHCTBA [3—5]. IHTEHCHBHOE OCBOCHUE YEINO-
BEKOM ME/IBEXKBHUX MECTOOOUTAHHI BEIET K I3MEHEHHUIO YCIIOBHI CYIIIeCTBOBAHHS
KHMBOTHBIX, YTO BJIEUET 3a CO00il mepepacipeneneHue MeaBeact, N3MEHEHHE UX
TEPEMENICHNNA U aKTHBHOCTH [6—8]. 3HaHME IKOIOTHYECKUX MapaMeTPOB IOIy-
JISILIUY, CBSI3aHHBIX, B YACTHOCTH, C UCIIOJIB30BAHUEM KUBOTHBIMU IIPOCTPAHCTBA,
Ba)KHO JIJISI pa3paOOTKH TIaHa COXPAHEHHUS U PAIlOHATFHOTO HCIIOTB30BaHuUs Oy-
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poro menBens. CyTOUHBIH X0 SIBIAETCS TaKKe ITapaMeTpoM, IMPUMEHSIEMEIM B
pacueTax 4MCICHHOCTH XHUBOTHBIX [5, 9, 10].

Hcnons3oBanne TeNeMETPHH ITO3BOJISIET ONPEIEIUTh MHOTHE TIOKA3aTeNH T1e-
pememenuii xxuBoTHBIX [11]. B Poccun panee paguorenemMeTpusi NpuMeHsIIACh
TONbKO Ha CHXOT?3-ANWHE, T YIAIOCh OICHUTH IPOTSDKCHHOCTh CYTOUHBIX H
CE30HHBIX nepemeniennid Oypoix measeneit [12]. na Kamuarku n Caxanuna naH-
HBIH BOIPOC PacCMaTpPUBACTCS BIIEPBEIC.

Lenp manHON paboOTHI — OLIEHKA U XapaKTEPUCTHKA CYTOYHBIX MEpeMEeIeHNI
Oypwix MenBeneii Ha Kamyarke u CaxanuHe.

Marepuajbl 1 METOAUKH HCCJIEI0BAHUS

Pabora ocymecTBieHa B paMKax IMPOTpaMM 110 H3YIECHHUIO U COXPaHEHHUIO Oy-
poro menBens Ha Kamuarke [13] u Ha Caxanune [14] ¢ yuactuem TUX0OKeaHCKO-
ro uHcTuTyTa reorpaduu JIBO PAH (1. BraguBoctok), O0mecTBa coXpaHeHHs
JUKUX ®KUBOTHBIX (T. BianuBoctok), KpoHOIIKOT0O rocyaapcTBEHHOTO MPUPOAHO-
ro 6uocdepnoro 3anoseanuka (T. [lerpomaBnoBck-Kamuarckuit) u POO «Dkono-
ruveckast Baxra Caxamunaay (. FOxHo-CaxanuHck).

UccnenoBanus nposenensl B Kamuarckom kpae (KpoHo1knii 3amoBeTHUK U
Oacceiin p. Kamuarka) u B CaxanuHckoil obmactu (3aka3HUK «BOCTOUHBINY) B
2005-2012 rr. (puc. 1). Kak na Kamuarke, Tak n Ha CaxanwHe Ha TEPPUTOPUH HC-
cleZioBaHUs MpeobianaeT ropHblid penbed. MectooOutanus menseaeit Ha Kam-
9gaTKe IPEACTaBICHE Oepe30BBHIMH, ITOMMEHHBIMH U €JI0BO-IACTBEHHHYHBIMH
JiecaMu, IPUMOPCKUMHU JTyTaMH, CTIIAHUKOBBIMHU 3apOCIISIMU, PABHUHHBIMH U TOP-
HeIMU TyHApamu [1]. Ha CaxannHe OCHOBHBIM THIIOM PACTUTEIHHOCTH SBIISIETCS
TEMHOXBOIHasl Taiira. bopeanbHOMY OONUKY PacTUTENLHOCTH OCOOBIN KOIOPUT
MPUAAIOT PparMeHTapHO YIaCcTBYIOIINE B COOTBETCTBYIOMINX (PUTOIICHO3aX SITIO-
HO-MaHBKYPCKHE 31IeMeHTHI [15, 16].

Cewmb OypsIx MenBezei (Tadm. 1) ocHacTimy omeiiankamu LOTEK GPS 4400
(Lotek Wireless, Inc., Ontario, Canada). PaGoTy ¢ ®HBOTHBIMH IIPOBOIMIIN IIA-
ISIIIAMA METOaMH ¢ COONIONEHUEM STHUYECKHX TPeOOBAaHWM, MPEIbIBISIEMBIX
K T000HBIM HccaenoBaHusIM. OTI0B KUBOTHBIX MPOBENIEH ABYMs CIIOCOOAMMU:
00€3IBIKUBAaHAEM IIPH TIONXOAE M C HCIIOIB30BAaHMEM JIall03aXBaTHIBAIOIIIX
nosymek Onapuya. [Togxoaunu k MeaBeato, He 0OAIIEMYCs U MOy CKaoLIeMy
YeJIoBeKa Ha OJIM3KYIO TUCTAHIIHIO, TIOCIIE YeTO MMMOOIIII3HPOBAIIN €T0 TUCTaH-
LIMOHHO ¢ TIoMoIIbI0 mmnpuieB. JloBymku Onapuda A 0TI0Ba MeIBeACH IUPO-
KO pacmpocTtpanensl B mupe [17] u ycnemHo npumenstiucsk B Poccun [18]. Onn
MIPEJCTABISAIOT COOOU TPOC, 3aTATUBAIOLINIICSA Ha JIalle >KUBOTHOTO MPH TTOMOLIH
npyXUHEL [Ipyroit KoHen Tpoca cBOOOAHO BpaIIaeTCs HA BEPTIIOTe, YTO MHUHU-
MHU3HUPYET TPaBMHUpOBaHUE MezBeneil. JIOBYIIKM yCTaHABIMBAIN Y IPUMaHKU H
Ha TPOIax, MPOBEPSUTH UX HE MEHEE IBYX pa3 B CYTKH.

Mengeneit 00e3ABMKUIN PU TOMOIHU PYXbs cUcTeMbl Pneu-Dart, ctpens-
IOIIero IMIprIaMd. B KadecTBe aHeCTE3MPYIOMIEro Iperapara HCIOIh30BaHa
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cMmech 3ometrna (Zoletil, 50% tunerammuna ruapoxiopuna u 50% 3omazenama
THApOXJIOpHa) ¢ kemtazuHoM (Xylazine, keunasuna ruapoxiopun). Ilpu ogno-
BPEMEHHOM HCIIOIB30BAHNH ABYX MpPENaparoB KOHIECHTPALHUsS 30JIETHIA B pac-
TBOpE cOOTBeTcTBOBaNa 135 mr/mi, a kcunazuHa — 89 mr/mi. [Jo3y npenapata
PaCCUNTHIBAIIA C YIETOM OLEHOYHOH MacChl KHMBOTHOTO. Pacuernas nosa mpu-
HATA JUIA 30J€eThiIa — 3 MI/KT, JUId Kcuja3uHa — 2 MI/KT. B kauecTBe aHTHI0Ta K
KCHJIa3WHY UCIIOJIb30BaH aHTHcenaH (Antisedan, arumamesona TUAPOXJIOPUI) B
KOHLIGHTPALUU 5 MI/MIL.

B urone 2005 1. B KpoHornkom 3anoBennuke (/lonmHa rei3epoB) ¢ moaxona
00e37IBI>KEHBl U OCHAIIEHBI omedHukamMu nBa menseds (Ne 1 u Ne 2, tab6m. 1).
HBa mensens (Ne 3 u Ne 4) otosnens! B noBymku Omgpuya B utone 2005 1. B
Oacceiine p. Kamuarka (okpectHoCTH 03. [IByxtoprounoe). B urone—urone 2011 .
B 3aka3Huke Bocrtounslii (bacceiiH p. Benrepn) Ha CaxannHe oCHAIEHBI OIICH-
HuKaMu Tpu Measest: Ne 5 u Ne 6 006e3nBrkeHb! ¢ moaxona U Ne 7 OTJIOBJIEH ¢
TTOMOIIBIO JIOBYIIKH.

OmreliHuKM Ui KMBOTHBIX Ne 1-4 3amporpaMMupoBaiM Ha OIpenesieHue
cBOEro MectoHaxoxaeHus GPS-npreMHIKOM OIWH pa3 KaxIple TPH dYaca, ULt
menseaent Ne 5—7 — kaxapiit yac. KoopimHaThl MECTONONOKEHNS )KUBOTHBIX T10-
JTy9eHBI TIOCIIe BO3BPALICHUS KapT MaMsATH OMICHHUKOB HAOIIODATEIISIM.

Poccus
[Russia]
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Puc. 1. PaifoHbI nccneqoBaHU CYyTOYHBIX TepeMelneHnii Oypbix meapeneit Ha Kamuarke
u Caxamune: 1 — KpoHonkuii 3anoBenHuk (54°25'50"N, 160°08'22"E);
2 — GacceitH p. Kamuarka (56°49'35"N, 159°59'08"E); 3 — 3aka3Huk «BocTouHbIi»
(50°36'18"N, 143°41'48"E)
[Fig. 1. Study areas of daily movements of brown bears in Kamchatka and Sakhalin:
1 - Kronotsky Reserve (54°25'S0"N, 160°08'22"E); 2 - Basin of the Kamchatka River
(56°49'35"N, 159°59'08"E); 3 - Vostochny Zakaznik (50°36'18"N, 143°41'48"E)]
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Tabnuna 1 [Table 1]
XapakrepucTuka MedeHHbIX GPS-omeiinnkamu Oypbix MenBenei

M JaHHbIEe 0 HA0II0AeHUsIX 32 HUMH
[Characteristics of brown bears marked with GPS collars and data on their observations]

Konuuectso 3a-
[Ton, Bo3pacT
Ne mezn- Ilepuon Ha- | MepoB CyTOY-
Ha MOMEHT
Bend Mecto HabmoneHust OMIONCHHUSA | HOTO CMEIECHHS
[Bear [Observation place] MEHCHHA, TOLL [Observa- [Number of reg-
[Sex, age at time h . . . :
No] of marking, year] tion period] istrations of daily
&Yy linear distances]
KaUM'{aTKa, Kpono- i 05.06.2005—
1 |kwit 3anmoBeaHHK Q*, 8-10 05.06.2006 173
[Kamchatka, Kronotsky Reserve] T
Kamuarka, Kpononxuii 05.06.2005—
2 [3amoBeIHHUK Q,>12 05.06.2006 151
[Kamchatka, Kronotsky Reserve] T
Kamuarka, 6acceiin 24.06.2005—
3 |p. Kamuarka d,5 29102005 125
[Kamchatka, Kamchatka River basin] o
Kamuarka, 0acceitn
> 24.06.2005—
4 |p. Kamuarka [Kamchatka, 9,4 22072005 28
Kamchatka River basin] T
CaxanuH, 3aKa3HuK «BocTouHbII 22.06.2011-
> [Sakhalin, Vostochny Zakaznik] ?,34 24.08.2012 276
6 CaxanuH, 3aka3HUK «BoCTOUHBID 0% 6.7 27.06.2011- 256
[Sakhalin, Vostochny Zakaznik] > 26.08.2012
7 CaxaJiiH, 3aKa3HUK «BOCTOUHBII 2.8-10 04.07.2011— 2
[Sakhalin, Vostochny Zakaznik] i 26.07.2011

Ipumeuanue. * — caMKy COPOBOXIAJIM /IBa MEJBEKOHKA BTOPOTO ToJa XKHU3HM; ** — 10 aBry-
cra 2011 1. MenBenuIa XOAMIAa BMECTE C MEIBEKOHKOM TPEThEero rojaa >ku3Hu, B 2012 1. oHa
MMeJa IBa MeIBEKOHKA MEePBOT0 rofa *KU3HH.

[Note. * Two second-year cubs accompanied the female; ** Until August 2011, the bear went along with a
cub of the third year of life; in 2012, she had two cubs of the first year of life].

Omeitanky Menseaeit Ne 1 u No 2 Bo3BpaIieHbI ¢ TOMOIIBIO MEXaHU3Ma, T10-
3BOJISIFOILIETO  PAJMOCUTHAIIOM IMCTAaHIIMOHHO PAa30MKHYTh KpEIJIeHHE pPEMHSI.
Mengeneii Ne 5 u Ne 6 1yt mporieypbl CHATHS 000pYIOBaHHS 00€3IBHKHBAIIH.
Tpu omreltnuka coporeHs! >kUBOTHBIMU (Ne 3, Ne 4 i Ne 7) caMOCTOATENBHO.

J7st XapaKTepUCTUKY TIepEMEIIEHIH ONPEAeIUIN CYTOYHOE CMEIICHHE — pac-
cTostHuEe Mexay nmapamu GPS-mo3uiuil kaxmoro MeaBes, BpeMEHHOW MHTEpBa
MEXy KOTOPBIMH COCTABIISUT OKOJIO CyTOK (2028 4). Beero cyTounble cMemeHust
menseneit onpezaenensl 1 031 pa3 (cum. Tabin. 1). JlaHHbIe, OTy4YeHHBIE METOIOM Te-
JIEMETPHH, HETOYHO OTPAXKAIOT MPOHICHHOE SKHBOTHBIMH PACCTOSHUE 38 CYTKH, TaK
KaK He PETUCTPUPYIOT BECh ITyTh, @ OLIEHUBAIOT AUCTAHIIIIO MEXK/IY ABYMS TOUKAMH
niesteHraruy. CyTouHbIe CMEIICHHUsI MEHbIIE (aKTHIECKUX PACCTOSHHUMN, TIPOHICH-
HBIX )KXUBOTHBIM 32 CYTKH, TEM HE MEHEE OHU TIO3BOJISIIOT OLIEHUTh HHTEHCUBHOCTD
MepeMeIICHI U 3aKOHOMEPHOCTH HCIIOTB30BAHMS MPOCTPAHCTBA )KUBOTHBIMHL.

OueHUTh UCTUHHBIA CYyTOYHBIA X0 MEIBEAS C YYETOM U3BHIUCTOCTH IIYTH C
MTOMOIIBIO TEJIIEMETPHUU CIIOKHO, MOCKOJIBKY YacTOTa OIPEAETICHUS MECTOIONO-
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JKEHUS )KUBOTHOTO OTPaHUYEHA TEXHUIECKAMH BO3ZMOKHOCTSAMH 000PYyTOBaHUS.
B Hamewm uccieq0BaHUM HaMMEHBIIAs 3alIPOrPaMMHUPOBAHHAS YacTOTa JOKAIUH
(omHa B yac) ObUIa y kHBOTHBIX Ha CaxammHe. Cymma 24 JTHHEHHBIX YaCOBBIX
OTPE3KOB IYTH MOXKET XapaKTepU30BATHCS KakK allPOKCMMHPOBAHHBIA CyTOY-
HBIA XOJ] KUBOTHOTO, MPHOJIMKAFOIIUICSI K UCTUHHOMY CYTOYHOMY XOmy. Tem
He MmeHee GPS-npueMHUK oleiiHUKa onpeaessieT KOOPJUHATHI B 3aIlJIaHUPOBaH-
HOE BpeMs He Kaxblid pa3. [ToaHbpril Habop JOKaIuil OIy4YeH HaMH TOJIBKO ISt
70 cytok (camku Ne 5 u Ne 6), 1711 KOTOPBIX U PaCCUUTAHBI JBa 3HAYCHUS: CyMMa
24 OTpe3KOB ITyTH (aNMPOKCUMHUPOBAHHBIN CYTOUHBIH XOIT) H PACCTOSTHUE MEXKITY
MepBOM U MOCHEAHEeN MO3ULIUAMHU (CYyTOYHOE CMEIEHUE). YUUTHIBAIH OTHOIIE-
HHUE JTHX JIBYX ITOKa3aTeliei, KOTOpOe OTPa’kacT, BO CKOIBKO Pa3 MPHOIIKEHHOE
K MIPOIIGHHOMY 3a CYTKH KUBOTHBIM PACCTOsIHHE TPEBBIIIAET €r0 CYTOYHOE CMe-
LIEHHUE B IPOCTPAHCTBE.

Hcnonp3oBaHne nmokasatesield annpoKCUMUPOBAHHOTO CyTOYHOIO XOZa U JIM-
HEWHOTO CMEIICHMUS, TONy4YeHHBIX 1751 70 CyTOK, MTO3BOJIIN MOCTPOUTH JIHHEH-
Hyr0 Moznenb [19] ans npeackasaHus IepBOro mapamerpa Ijsl TeX CYTOK, Korja
OBUT M3BECTCH TOJNBKO BTOPOH, ¢ TOMOIIEIO opmynsl: Y = a + bX, roe Y — an-
MIPOKCUMHUPOBAHHBINA CyTOYHBIA XOJ (3aBUCHMasi MEpeMeHHas), X — CyTO4HOe
cMelneHue (He3aBUCHMAast TIEPEMEHHAS HITH TTPETUKTOP), & — CBOOOIHBIH KOd(hhu-
LIMEHT, KOTOPOMY paBHa 3aBUCHMas IIEPEMEHHAs, €CIIM MPEIUKTOP PaBeH HYIIIO,
b — yrom HakIOHAa MPSMOHN, KOTOPBIH MOKa3bIBACT, HACKOIBKO M3MEHSIETCS 3aBU-
cUMasi IepeMeHHas PU U3MEHEHUH MPEIUKTOPa. DTO MO3BOJIUIIO IPEACKa3bIBATh
aINIIPOKCUMHAPOBAHHBIN CyTOUHBIA XOJ], YYUTHIBAIOIINN B KAKOH-TO ME€pe U3BUJIU-
CTOCTB ITyTH, JJIs1 TEX CYTOK, KOT/1a ObLIO H3BECTHO TOJILKO CYTOYHOE CMELICHHUE.

Jns cpaBHEHUS BEIOOPOK € TTOKA3aTeISIMI CYTOYHBIX IEPEMEIICHUN MeIBe-
el ObUI0 OOOCHOBAaHO MPHUMEHEHHE HemapaMeTPUYeCKOro CTaTUCTUYECKOTO
kputepusi. Kpurepuii llamupo — Yunka (W = 0,40-0,90; p < 0,001) u moctpoe-
HHUE THCTOrPaMM He TOKa3ald HOPMAIBHOTO pacipeesieHus] BEBIOOPOK, a KpuTe-
puii baptierra (Bartlett’s K2 = 1532,6; df = 22; p < 0,001) He BBISIBII paBEHCTBO
ux pucnepcuii. CpaBHEHHE BHIOOPOK, TPEOYIOIIKX TAPHOTO CPABHEHUS, IPOBEIH
U-kpurepuem ManHa — YuTHH. Paznuuus B JUIMHE CyTOYHBIX CMEILICHUN MEABE-
Jei Ui TpeX Ce30HOB MEXKIy NBYMS perMOHaMU M BHYTPU KaXKIIOTO U3 PErHo-
HOB BbISIBIITN KpuTepueMm Kpackena — Yommuca (x2 = 90,5; df = 5; p < 0,001), a
JayibHeIIee nonapHoe cpaBHeHHe BhINONHWIM U-KputeprueM MaHHa — YUTHHU C
nonpaBkoi bordepponu.

i moHMMaHUSI KOPMOBBIX MPEANOYTEHUI MEUEHBIX JKUBOTHBIX U OMpee-
JICHUST HAJIMYHUS Y CaMOK MEIBEXAT IPOBEICHBI BU3yaIbHBIC HAOTIOAEHU C 5 110
20 uronst 2005 1. 1 ¢ 1 o 20 utons 2006 r. Ha Kamuatke 3a menseasmu Ne 1 u Ne 2
(12 u HaGmromenuit) 1 Ha Caxanmune — ¢ 21 utoHs o 20 okTsa6pst 2011 . u ¢ 15 mas
1o 26 aBrycta 2012 . 3a meaBensmu Ne 5 u Ne 6 (76 4 HaOmoneHui).

VYdacTku 0OuTaHUS BCEX CeMH HAOMIONABIINXCS MeABEACH MpoaHaIN3NpOBa-
Hbl pa”ee [20]. bnarogaps 3ToMy cTano BO3MOXXHBIM OIIEHUTh B3aMMOCBS3b pa3-
MEPOB YYaCTKOB OOMTAHHUS CO CPEHEH ITTMHOM CYTOYHBIX cMeneHnid. Paccantan
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KO3 GHUINESHT KOPPEIALIUH (#) MEXKITy TOMECIIYHBIMY 3HAYEHISIMU STHX JBYX T10-
kazareneil. JloBepuTtenbHbIA 95%-HbBII HHTEpBA MOIYYEH C MOMOIIBIO OyTCTPa-
ma ¢ 10000 moBTOpEeHUIMHU.

[ocTpoenne MMHEHHON MOJENH, pacyeThl CTATUCTUYECKUX KPUTEPUEB U KO-
3¢ GUITMEHTOB KOPPEJISINU TPOBEACHKI B porpamme R (ver. 3.5.2), a rpaduue-
ckast oopaboTka — B nporpamme QGIS (v. 3.4.1).

AHanmM3 TaHHBIX TPOBOIIIIN I BHEOEPIIOXKHOTO Tieprona. B kauecTBe ce3o-
HOB BBIJIeNIEHbI OOBIYHBIE KAJICHJapHbIE CPOKHU: BECHA, JIETO, OCEHb U OTHAEIbHbIC
MeCSALbI ITUX CE30HOB.

Pe3yJ]])TaTl)l HCCJIeJ0BaHUA

JlaHHBIE 0 CYTOYHBIX IEPEMEIICHHUSIX B TEUCHHE IEJIOTO To/a MOTYyIeHBI IS
nByx camok ¢ Kamuatku (Ne 1 u Ne 2) u ayx — ¢ Caxamuna (Ne 5 u Ne 6). Ha
Kamuarke cpemHecyTOYHBIE CMENICHHS CaMOK 3a TOJ OKa3aJHCh JOCTOBEPHO
6onbiie, yem Ha Caxanune (p < 0,001) u cocrasunu B cpeanem 1812 u 967 m co-
OTBETCTBEHHO (Tabi. 2). B oT/menbHbIe CyTKH BeNWYrHA CMEIISHUH BapbHpOBaa
B IIMPOKUX Npefenax — oT 4 1o 24 292 m.

BecHoli cyTouHbBIC CMETeHHsT CaMOK ObUTH MEHBIIIE, YeM B JICTHUH TIEpUO B
oboux pernonax (p < 0,001), u menplue, yeM oceHbto Ha Kamuarke (p < 0,001)
(cm. Tabm. 2). Ha CaxanuHe cpeiHre CyTOYHBIE CMEIICHHS IBYX 0CcO0eH BeCHOM
OTJIMYANUCH MEXTY co0oi: 899 u 355 M y camok Ne 5 u Ne 6 COOTBETCTBEHHO.
MakcuManbHBIN TTIEpexo]] 3a CYTKH B 3TOT Ce30H coBepirmia camka Ne 2 Ha Kam-
YyaTKe, OH cocTaBui 4 847 M.

Jlerom HambompIee cpegHee CYTOYHOE CMENICHHE HaOIoNanoch y CaMKH
Ne 4, oburaBuieit B Oacceitne p. Kamuarka (cMm. Tabi. 2). B cpennem nepemenie-
HuUs cammia Ne 3 B 3TOT CE30H OKa3aJMCh MEHbIIe, 4eM y caMok Ne 2 (p = 0,001)
u Ne 4 (p = 0,002), HECMOTpPS HA TO, YTO y HETO 3a(HKCUPOBAHO MAKCHUMAIbHOE
CMeIIeHne 3a cyTKu cpenn Bcex menseneit — 19 078 m. Camkn va Kamyarke ne-
TOM B CpEJHEM CMEUIATUCh 3a CYyTKH Oonblie, ueM Ha Caxanune (p = 0,003; 2 239
u 1 147 m coorBercTBeHHO). s 1Byx camok Ha CaxanvHe, y4aCTKH KOTOPBIX
nepekpbIBaIKch [20], momyueHs! pe3ynbTaThl 3a 1Ba JIETHUX ce30Ha. Y caMku Ne 5
CpeZiHee CyTOYHOe cMellleHre ObuTo 3HauuMo Oombine (p < 0,001) nerom 2012 1.
o cpaBHeHuIo ¢ ietoM 2011 1., Torna xak y camku Ne 6, Ha000poT, ObLTO OOJbIIE
B 2011t (p <0,001).

OceHbIo cpeiHeCy TOUHBIE CMEIleHns caMOK Ha KaMyaTke oka3ayiick Ooublie,
yem Ha Caxammue (p < 0,001) (cM. Ta6n. 2). HanGonpmero 3HaYeHUsT JaHHBIH
cpeaHMid mokaszarenb uMen y camua Ne 3 (3 425 M), eMy ke NPUHAICKAIO H
MaKCUMalIbHOE CMEIICHUE 32 CYTKH B oceHHUI niepuox (23 085 m). V aByx xu-
BOTHBIX CPEIHHE CYTOYHbIE CMEIeHUs ObLIN 00JIbIIe OCeHblo, YeM jJeToM (Ne 1,
Ne 3), y npyrux onm ycrymanu getHuM (Ne 2, No 5, Ne 6).

MeHee Bcero caMku MeJiBeziei Ha HCCIIeAYEeMbIX TEPPUTOPHSX MepeMeIaInCh
B amnperie—Mae U OKTs0pe—HosiOpe (Tadi. 3, 4, puc. 2).
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Tabauma 2 [Table 2]
Cyrounble cMenieHus 0ypbix Measeneii Ha Kamuarke

u CaxajnHe B TeUeHHeE T0/1a H 32 CE30HbI
[Daily linear distances of brown bears in Kamchatka and Sakhalin during a year and for seasons]

CyTo4HOE CMELICHUE, M Kommuectso 3a-
Ocobu Mepror [Daily linear distances, m MEPOB CyTOYHOTO
[Indivi- [PeIr)iod] Cpemee ) cMenierus [Number
duals] [Mean] SD | Min | Max of registrations of
daily linear distances]
Kawuamxa [Kamchatka
Camku Ton [Year] 1812 2926 4 24292 323
BMECTE Becna [Sprlng] 474 670 15 4 847 58
[Females Jlero [Summer] 2239 3331 16 |17619 209
together] | Ocen, [Autumn] 1872 1940 4 | 8896 80
T'ox [Year] 1313 1438]| 4 8 037 172
O No BecHa [Spring] 423 395 15 | 2030 34
Jleto [Summer] 1353 1214| 31 | 4525 91
OceHnb [Autumn] 1932 1970 4 8 037 45
Top [Year] 2 381 3926| 16 |24292 151
O No 2 Becna [Spring] 547 938 | 47 | 4847 24
Jleto [Summer] 2877 4194| 16 [17 002 90
Ocenb [Autumn] 1796 1927| 36 | 8 896 35
2 No3 Jlero [Summer] 1442 27200 26 |19078 68
OceHnb [Autumn] 3425 3649| 37 |23 085 56
Q@ No4 Jleto [Summer] 3 066 4230 52 [17619 28
Caxanun [Sakhalin]
Camku Ton [Year] 967 1106 5 9338 407
BMecCTe Becna [Spring] 624 659 5 2 662 89
[Females JleTo [Summer] 1147 1242 5 9 338 304
together] Ocenb [Autumn] 844 793 12 | 4394 135
Tox [Year] 949 884 5 5451 212
Becna [Spring] 899 680 | 73 | 2662 44
Jleto (2 rona
BMecCTe) [Summer 1189 1072 5 | 5982 154
9 No'5 (2 years together)]
2011, neto [Summer] 772 840 5 5451 70
2012, meto [Summer] 1537 1124 29 | 5982 84
Ocenb [Autumn] 916 805 | 26 | 4394 76
Tox [Year] 987 1307 5 9338 195
BecHa [Spring] 355 516 5 2 654 45
Jleto (2 roma
9 No 6 BMecTe) [Summer 1105 1398| 6 9338 150
(2 years together)]
2011, aeTo [Summer] 1693 1836 21 | 9338 64
2012, niero [Summer] 667 687 6 3348 86
OceHb [Autumn] 750 774 | 12 | 3912 59

OTHOCUTENBHO OOJIbILIE UX CYTOYHBIE MepeMelleHus] ObUIM C UIOHS 10 CEeH-
TSOPB, TIPU 3TOM Y Pa3HBIX KHBOTHBIX OHH JOCTHTA MaKCIMyMa B pa3HBIC Me-
CSIBI, HaTIpuMep, y caMki Ne 5 — B uroHe, caMok Ne 2 1 Ne 6 — B aBrycre, caMKu
Ne 1 — B cenTs16pe. Ha KamMuarke B HtoHE cpeHee CyTOUHOE CMEIICHUE Y CaMOK
0Ka3aJI0Ch HEBBICOKUM. B 11e10M MakcuMaibHasi HOABMKHOCTD CAMOK MTPUXO/THU-
JIach Ha aBTYCT (CM. puc. 2).
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Ta6nuna 3 [Table 3]
CyTrouHnble cMmemeHus O0ypbix Measeneii Ha KaMyarke B pasHble Mecsilbl
BHeOEPJI0KHOI0 IepHoaa
[Daily linear distances of brown bears in Kamchatka in different months
of the non-hibernating period]

CyTo4HOE CMelIeHUE, M KonmyectBo 3amepos
Ocobu [Daily linear distances, m] CYTOYHOTO CMEILCHHS
[Individuals] Cpennee . [Number of registrations
[Mean] SD Min Max of daily linear distances]
Maii [May]
CaMKu BMecTe
[Females together] 448 656 15 4847 54
QNo 1 369 272 15 994 30
QY No2 547 938 47 4847 24
WioHb [June]
Camku BMecTe
[Females together] 841 1463 65 9 745 64
QNol 384 270 65 1123 29
QNo?2 739 492 105 2301 29
Hromb [July]
Camku BMecTe
[Females together] 2173 3300 16 17 619 80
QNol 1575 1433 71 4 525 30
QY No2 2174 3650 16 16 541 29
34 No 3 828 702 75 2503 30
QY No4 3026 4482 52 17 619 21
ABrycr [August]
Cawmu Buecte 3925 | 4124 231 17 002 60
[Females together]
Q@ No 1 2135 869 605 3685 30
Q@ No 2 5716 5217 231 17 002 30
4 No3 2214 3918 53 19 078 30
CeHTsI0pb [September]
CaMku BMecTe
[Females together] 2277 2 083 36 8 896 58
Q@ No 1 2 688 2079 143 8 037 29
Q@ No2 1 866 2 040 36 8 896 29
4 No3 3671 2270 213 9 647 29
OKTs10pB [October]
Camku BMecTe
[Females together] 97 201 4 3421 20
QNol 534 451 4 1357 15
34 No 3 3072 4812 37 23 085 26

Ha Caxanune 3a IByMs caMKaMH UMEIOTCS HAOJIIOACHHUS B HIOJIE M aBI'yCTe 32
nBa rofa. CyToyHbIe CMEIIeHHs KaKI0H U3 CaMOK BapbHpOBAJIN B Pa3HBIE TOMBI
onHoro Mecsna. Tak, y camxku Ne 6 B 2011 . orn Obutn Gombiire, yem B 2012 1.
Kak B HIOJI€, TaK U B aBrycTe, Torna kak y camku Ne 5 B uroze 2011 r. nepemene-
HUS OBUIN JIOCTOBEPHO MEHBIIEC, YeM B aHAJOTHYHOM MeECSIe CISAYIOLIEro roxa
(p <0,001) (Tabmn. 4).

JIaHHBIX II0 CYTOYHBIM IIEPEMCIICHHSIM CaMIOB HEJOCTATOYHO IUISl CPaBHU-
TEJILHOTO aHaJIM3a MO BCeM MecsaM BHeOepsioxkHoro mnepuoza. Y cammna Ne 3 ¢
Kamyarkyl cpeZiHUe CyTOYHBIC CMEIICHUS YBEIMYMUBAINCE C HIOJS [0 CEHTIOph U



Cymounvle nepemeujenun oypvix meoseoeii 115

B OKTAI0pE TaK)Ke OKa3aIiCh HA OTHOCUTENHHO BBICOKOM ypoBHe. [Ipu 3TOM B CeH-
T0pe U OKTAOpe OHM ObUIH OOJIBIIE, YEM y CaMOK B JaHHOM peruose (p = 0,001
u p = 0,03 coorBeTcTBeHHO) (cM. TabOm. 3). B oktsa6pe camer Ne 3 3a cyTku cMme-
CTHJICSI HA MAaKCUMaJIbHYI0 aucTaHimio — 23 085 m. Ha Caxanune y camua Ne 7
CYTOYHBIE CMEIICHHS OIPEeTICHBI TOIBKO VIS UIOJIS, U B 3TOT MECSI] UX CPE/IHee
3Ha4YeHue Obl10 Ooblie, yeM y caMok (cM. Tadi. 4) (p = 0,01).

IpoTSHKEeHHOCTh CYTOYHBIX CMEIICHUI MeABe/lei MMeNa MOJOKHTEIbHYIO
xoppersnuio (r = 0,79; noseputensHblii uHTEpBan 0,61-0,88; ¢ = 7,2; df = 32;
p <0,001) ¢ pazmepaMu y4acTKOB MX oOHTaHUs. Takum 00pa3oM, B TIEPUOMIBI C
OTHOCHUTEJIBHO BBICOKAM CPEJHUM CYTOYHBIM CMEIIICHIEM MENIBE/IS CICAYET OXKH-
JIaTh U OTHOCHTEIILHO OOJIBIIIKE 10 TUIONIAAN YIACTKH €r0 OOUTaHHSL.

Ta6numa 4 [Table 4]
CyTouHble cMelleHus OypbIx MeaBeneid Ha CaxajuHe B pasHble MecCSIbI
BHeOEPJI0KHOI0 epuoaa
[Daily linear distances of brown bears in Sakhalin in different months
of the non-hibernating period]

CyTO4HOE CMElIeHHE, M KonuuectBo 3amepoB
Ocobu Daily linear distances, m CYTOYHOI'0 CMELICHHUS
[Individuals] Cpennee . [Number of registrations
[Mean] SD Min Max of daily linear distances]
Anpens [April]
CaMku BMeCTE
[Females together] 416 627 3 2306 27
QY No5 747 749 73 2 306 13
Q No 6 109 238 5 866 14
Maii [May]
Camku BMecTe
[Females together] 726 664 14 2 662 60
QNo5 983 651 84 2 662 30
9 No 6 469 580 14 2 654 30
Hionw [June]
Camku BMeCTe
[Females together] 1150 1 050 29 5070 69
QY No 5 1399 1120 29 5070 37
Q2 No b6 862 897 30 3351 32
Hionw [July]
Camku BMeCTe
[Females together] 939 1473 5 9338 119
QY No 5 988 1157 5 5982 60
Q2 No 6 889 1 746 6 9338 59
34 No 7 2021 2121 22 6490 22
2011, Hione [July]
Camku BMecTe
[Females together] 894 1721 5 9338 59
QY Nos5 430 367 5 1162 30
Q2 No b6 1375 2351 21 9338 29
2012, Hwonaw [July]
Camku BMecTe
[Females together] 983 1193 6 5982 60
QY No5 1 546 1395 65 5982 30
Q No 6 419 543 6 2048 30
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OxoHuaHue Tabs. 4 [Table 4 (end)]

CyTo4yHOE CMelIeHue, M KommuectBo 3amepoB
Ocobu Daily linear distances, m CYTOYHOTO CMEICHHS
[Individuals] Cpennee . [Number of registrations
[Mean] SD Min Max of daily linear distances]
Aseyem [August]
Cawun puecte 1346 996 89 5898 108
[Females together]
QNo5 1281 926 111 5451 53
Q No 6 1 409 1063 89 5 898 55
2011, Aseycm [August]
CaMku BMeCTe
[Females together] 1 549 1133 111 5898 60
QY No 5 1214 1072 111 5451 30
Q2 No 6 1 885 1109 458 5 898 30
2012, Aseycm [August,
CaMku BMeCTe
[Females together] 1093 726 89 2534 48
QNo5 1370 707 255 2453 23
Q@ No 6 838 658 89 2534 25
Cenumsbpo [September]
CaMKku BMeCTe
[Females together] 1037 866 49 4394 58
QNo5 1121 1047 162 4394 29
Q No 6 953 645 49 2480 29
Oxmsabpyo [October]
Camku BMeCTe
[Females together] 691 740 12 3912
QNo5 814 593 30 2 005
Q No 6 564 858 12 3912
Hosbpv [November]
ONoS [ 669 [ 582 [ 26 [ 1952 ]

4500 1

4000 -

[Average daily distance, m]
N
w 2z 282 282
=3 (= (=3 (=3 (=3 (=3 =3
=] (=} (=} =] = = =

Cpennee CyTo4HOE CMeLIeHIEe, M

S}

v A% VI VIl VIII IX X XI
M Months
= = - Caxaymn [Sakhalin] ~ —4#— Kamuatka [Kamchatka] ecart [Months]

Puc. 2. VI3aMeHeHnE CPETHECYTOYHBIX CMEIICHUI CaMOK Oyporo MeIBes
Ha Caxanmae u Kamuarke mo Mecsmam
[Fig. 2. Change in average daily linear distances of brown bear females
in Sakhalin and Kamchatka by months]

JInHeltHas Moenb MOKa3ala HaJIWIHEe B3aUMOCBA3H MEXKIY alNIPOKCHMHPO-
BaHHBIM CYTOYHBIM XOZIOM M CYTOYHBIM CMeEIIeHHEeM kHUBOTHOro (p < 0,001) u
3HAYUMBIA YPOBEHB JJI pacCMaTpUBaeMbIX ImapameTpoB (Tadm. 5). Moaens mo-
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3BOJIHJIA PACCYMUTATH MApaMETPhI a U b, KOTOpbIE PUMEHUMBI ITPU ONPEIeICHUH
aIMpPOKCUMUPOBAHHOTO CYTOUHOro xoxa meaBeas (Y), Korma M3BECTHO TOJNBKO
cyrounoe cMmenienue (X), mo popmyne Y =2016,425 + 1,351X.

Ta6uuma 5 [Table 5]
ITapameTps! JIMHeHHOW MOJe/IH, yCTAHABJIMBaIOLIEH B3aUMOCBA3b CYTOYHOIO
cMeLleHUs H ANIPOKCUMHMPOBAHHOIO CYTOYHOI0 X01a OypbIx MeaBeaeii Ha CaxajinHe
[The parameters of a linear model that establishes the relation of the daily linear distance
and the approximated daily movement of brown bears in Sakhalin]

[Tapamerp 3HaueHue

[Parameter] [Value] SEM t-value P
a* 2016.425 318.861 6,324 < 0,001
b** 1,351 0,208 6.485 < 0,001

Tlpumeuanue. *a — cBoOOAHBIN KO3 dUINEHT, **b — yron HaKIIOHA MPSMOH, KOTOPBIN ITOKA3bI-
BAaeT, HACKOJIBKO U3MEHSETCS 3aBUCHMAsl IEPEMEHHAs! [IPU U3MEHCHUU NIPEJUKTOpa.

[Note. *a - Free coefficient, **b - Slope of the line, which shows how much the dependent variable changes
as the predictor changes].

OTHolIeHNE aNNPOKCUMUPOBAHHOTO CYTOUHOTO XOJa CaMOK MenBeneil Ha
CaxanyuHe K CyTOYHOMY CMEIIECHHIO B pa3HbIe CyTKH BapbHUPOBAJO B MIHPOKHX
npeaenax: oT 1,27 no 343,59. JlanHbli oKa3aTenb JEMOHCTPUPYET CTENIEHb U3-
BIJINCTOCTH ITyTH >KUBOTHOTO: YeM OH OoJjbIle, TeM OOJbIIed W3BHUINCTOCTEHIO
XapaKkTepu3yeTcs MyTh.

AHanmM3 9acOBBIX NMEPEMEIICHHUH 3a CyTKH ITO3BOIWI BEICIATH TPH THIIA TIe-
pemelenuil Mmeasenei. IlepBblil 3akarouacTcs B LEJICHAIPABICHHOM MIEPEXOIE C
OIHOM YacTH yJacTKa oOMTaHus B Ipyryro. OTHOIIEHHE alpOKCHMHUPOBAHHO-
r0 CyTOYHOTO XOJa K CyTOYHOMY CMEIIEHHIO NPU JAHHOM THIIE IepeMeIleHHH
ObUTO HeOOBIIMM (< 2 B HauOoJiee THUIMYHBIX CIIydYasx), TOTJa KaK CyTOYHOE
CMeEIIeHUE OBLIO OTHOCUTENIFHO BBICOKUM. Takoe mepeMelieHue JeMOHCTPUPYET
CYTOUHBIN mepexo]; caMku Ne 5 ¢ BEpXHETO TeYEeHHUS OIHOTO M3 IPUTOKOB Benre-
PH B yCThe 3TOH peku K MopckoMy nobepexbto 2—-3 monsa 2012 1. (puc. 3, a), rae
CYTOYHOE CMEIIEHNE COCTaBIIO 7 294 M IpH anmpOKCHUMHUPOBAHHOM CYTOYHOM
xoze 9 287 m.

[Ipu BTOpOM THIIE TIEpEMENICHHUI JKUBOTHOE B TE€UCHHE CYTOK IIEPEMEIAcTCs
Ha OTHOCHUTENBHO OONBIINE PACCTOSHUS, HO BO3BPAIIACTCS K IPEIIOUUTAEMOMY
UM MECTy, HaXOKJCHHE Ha KOTOPOM MOXKET OBITH CBSI3aHO ¢ KOPMJIGHHEM HIIH
oTabIxoM. [Ipu Takux nepeMeleHnsx annpoKCUMUPOBAHHBIN CYyTOUHBIH X0 pe-
BBIIIIAET CyTOUHOE cMelieHne 6onee yeM B 10 pas. Ha puc. 3, b Takol CyTOYHBII
xon moka3zaH ajs camku Ne 5 (18—19 urons 2012 r.). [poitas munumym 4 633 M
B TIpefieTIax IByX IIPUTOKOB BeHrepu, oHa BepHyNach K MECTY CBOETO IPEOBIBAHII
CYTOYHOU AaBHOCTHU. OTHOIICHUE ANMPOKCHMHUPOBAHHOIO CYTOYHOTO XOja K Cy-
TOYHOMY CMEIICHHIO B TaHHOM cirydae coctaBmiio 181,09, a cyrouHoe cMerienne —
Bcero 25 M. Ilpu TpeTbeM THIIE IepeMeIleHUiT MeIBeb HE COBEPILACT 3HAUUTEIIb-
HBIX IIEPEX0/I0B, IPHICPKUBASICH JJOKAILHOTO IPEIIOYNTAEMOr0 YIacTka. B Taknx
ClTy4asix almnpOKCUMHUPOBAHHBIA CyTOYHBIN X0/ ¥ CyTOUYHOE CMeIleHne ObLITN HeBe-
JUKH (OOBIYHO 10 3 KM), & HX OTHOIICHHUE Yallle UMEJIO CPSTHHE 3HAYCHHSL.
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Puc. 3. Cyrounsle nepememienus caMku Oyporo mensens Ha CaxannHe:
a—2-3nionsn 2012 r.; b — 18-19 mronst 2012 1.
[Fig. 3. Daily movements of the female brown bear in Sakhalin: a - June 2-3, 2012; b - June 18-19, 2012]

O06cyxneHne pe3yIbTaTOB HCCJIETOBAHMUS

[IpoTsxeHHOCTh CYTOYHBIX TepeMeleHunid Oypbix Menseael Ha Kamuarke u
Caxanune cpaBHUMA C TaKOBOU B ApyroM pernoHe JJampHero Boctoka — Cuxora-
Anune, T paHee poBeeHBI oA00HbIe HccienoBanus [12]. Cpennee rogoBoe
CYTOYHOE cMelIeHne caMok Ha CuxoT3-AnmHe cocTtaBisier 1 650 M, uto Gonblie,
yeMm Ha CaxaniHe, 1 HECKOJIBKO MeHbIle, yeM Ha Kamuarke. ComoctaBUMBbIE 11O
npoTsbkeHHOCTH ¢ [lamsarM BocTokoM cpemHne CyTOYHBIC CMEIIEHHS OTMEUCHBI
y Oypeix Measezeii B EBpone: 1 500 m B Xopsaruu [21], 1 600 m B IOrocnasuu
[22] m Ucnanuwm [23], 1 818 m B Pymbianm [24].

B uccnengyembix pernoHax JalbHOCTh CYyTOYHBIX MEPEMEIICHNH CaMOK JIETOM
okazainack Oombie, ueM BecHol. Ha CuxoT3-AJiHe oTMeueHa Ta e 3aKOHOMep-
HOCTb [12]. M3BecTHO, 4TO B pa3HbIX YacTAX apeania Oypble MeBen NpeObIBalOT
B HEAKTUBHOM COCTOSTHUH OTHOCHTENIFHO O0JIbIIIee BpeMs BECHOMU 110 CPaBHEHHIO
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C IIpyT’HMMH Ce30HaMHu BHeOepiiokHOTo nepuona [23, 25, 26], 4To cBsA3aHO C Jie-
¢uuToM KOpMOB. B 3THX YCIOBUSIX IJIs KMBOTHBIX PAIl[MOHAIBHO YKOHOMHTD
SHEPTHIO, PACXOAYS KUPOBBIE 3aI1aCHl, OCTABIIHNECS ITOCIIE BEIXOA U3 OEpIIorT.

JleToM M OCEHBIO XapaKTep MEpeMEIEeHUH 3aBUCUT OT KOPMOBBIX YCIOBUI
U MOXKET OTJIMYATHCS KaK B Pa3HBIX PErHOHAX, TaK W B Pa3HBIE TOABI Ha OIHOM
tepputopuu [1, 12,23, 27, 28]. Ha Kamuatke u CaxanuHe IpOoTsHKEHHOCTh JIeT-
He-0CEHHUX NepeMeIeHIH 3aBUcela B OCHOBHOM OT OOMIINS M pacIpeIeICHHUS
nococel. Tak, ocenpto Ha KamuaTke MenBenu nepeMelanuch B MOUCKAX JIO-
coceil Oompiie, yeM Ha CaxanuHe, IJie B 3TOT CE€30H OHH IIEPEXOAWIH Ha IH-
TaHHUE IUIOJaMM KeJIpoBOro criaHuka (Pinus pumila), ypoxail KoToporo 6su1
pacrpeneneH OTHOCUTENBHO paBHOMEpHO. [1o »T0#t mpuunHe camku Ha Caxa-
JIMHE TepeMeaNnch OOobIlIe IETOM, B OTIIMYHE OT ABYX MeaBeaeH ¢ KamuaTky,
CYTOUYHBIE ITePEMEIICHUS KOTOPBIX ObLTH MPOTsHKeHHEe oceHblo. Camka Ne 2 Ha
Kamuatxke B aBrycre 2005 r., nokuHyB JloiuHy reiizepoB, MHOTO IIEpeMeIanach
B IIOMCKAX JIOCOCEH, MOCETHB HEPECTOBBIE PEKH, TOATOMY CpEIHEE CyTOUHOE
CMEIECHHE B 3TOT MecAll y Hee ObIJI0O MAaKCUMAJIbHBIM CPEOU BCEX MeEABEICH.
B orimume ot Hee camka Ne 1, mMeBIIas MeIBeXkKar, B 3TOM MecsIle He MOKMIaIa
Honuny reisepos.

Hame wnccnemoBanme mokas3aio, 4TO MOIBIKHOCTH MEIBENCH 3aBHCHT HE
TOJILKO OT KOPMOBBIX YCJIOBUI. Ha 5TO yKa3bIBalOT M3MEHEHHS MPOTSKEHHOCTH
CYTOUHBIX NIEpPEMEIICHHUH IBYX CaMOK Ha OJHOI TEpPUTOPHH B JIBa JIETHHUX CE30-
Ha. B 2012 r. moka3aress NOABMKHOCTU caMKH Ne 5 yBenu4uics Mo CpaBHEHUIO
¢ 2011 ., Torma kak camku Ne 6 — ymenpmwics. B qanaoM cirydae orpaHrnyeHus
B nepemMerieHus X caMku Ne 6 B 2012 . 00yCIIOBIEHBI HATMUUEM y HEE MEJIBEXKAT
MIEPBOTO TO/IA JKU3HH.

HenocraTok naHHBIX O MEPEMELICHUSIM B3POCIBIX CaMIIOB HE MO3BOJIMII MO-
KazaTb, YTO UX MPOTSHKEHHOCTH B IIEJIOM JOCTOBEPHO OOJIBINE, 9eM Y CAMOK, KaK
9TO HaloaeTcs Ha Oonbliei yactu apeana Oyporo mensenas [12, 29]. Tem He
MeHee CYTOYHBIE CMEUICHUS JBYX HAaOIIONEMBIX CAMIIOB B OTHEIBHBIC MECSIBI
JEeMOHCTpUPYIOT, uTo Ha Kamuarke n CaxanuHe Takxe IIPOCIEKUBACTCS AaHHAS
3aKOHOMEPHOCTb.

Hanuuue xoppensiun MeXAy CpeAHUMH CYTOYHBIMH CMEIICHUSMH U pa3-
MepaMH YJIaCTKOB OOMTaHUS MeIBeeH yKa3plBaeT Ha TO, YTO HMPOTSHKEHHOCTD
HepeMelIeHuil CB3aHa C IJIOMA b0 OCBAaMBAEMOI0 JKUBOTHBIM IIPOCTPAHCTBA.
Ha Gonpmmx 1mo miomaan yJacTkax oOHTaHHsI MEIBEIH 3a CyTKH B CpEIHEM Iie-
pemMemaroTcst Ha 0oJblINe AUCTAHIUY [0 CPAaBHEHUIO C CYTOUHBIMH IIEPEXOAaMU
Ha OTHOCHTEIIFHO MEHBIINX TI0 pa3Mepy YIacTKax.

JluHeitHast MOzieNb OKAa3aja, 4YTO 3aBUCMOCTb MEXY CyTOUHBIM CMEIIEHHEM
U CyTOYHBIM XOJIOM CYIIECTBYET, TEM HE MEHEee BTOPOU IapaMeTp HEKOPPEKTHO
MOJTyYUTh U3 MEPBOTO IMyTeM YMHOXEHHUS €ro Ha ONpeleNeHHBIA KOIPPHUIIUEHT.
®opMyIa, pacCYUTAHHAS C MOMOIUBIO JTUHEWHOW MOJENH, YUYUTHIBAET, UTO CTe-
MeHb U3BUJIMCTOCTHU MTyTH YMEHBUIAETCS MIPH YBEIUYEHUH CYyTOYHOTO CMEILICHHS
KHBOTHOTO.
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JluHeliHas MOJENb TEPCIEKTHBHA JJIS ONPENCICHUS CYTOYHOTO XOAa KH-
BOTHBIX, KOTJIa IPYTUMH METOJaMH, HAPUMEpP TPOIUICHHEM Win dacthiM GPS-
MMO3UIIMOHUPOBAHNEM, CIIEIATh 3TO HE IMPEICTABIACTCS BO3MOXHBIM. s wc-
MOJIb30BaHUS MOJCIH JOCTAaTOYHO OMNPENENIATh MECTOHAXOMKICHUE JKUBOTHOTO
OJIMH Pa3 B CYTKH, YTO SBJISICTCS JAOCTH)KUMBIM PE3YJIbTaTOM ISl OOJIBINMHCTBA
TENEMETPUICCKHUX UCCIe0BaHu. [laHHass METOMKA MOXKET OBITh MEPCIICKTUBHA
JUIS pacdyeTa IUIOTHOCTH HACEJICHHUS KUBOTHBIX, TIOCKOIBKY PE3yJIETATOM e¢ TpH-
MEHEHUSI SABJISETCS ONPEACICHUE OHOTO U3 TTAPAMETPOB, KOTOPHII UCTIONB3YETCS
B pacueTHBIX opmyiax [5, 9, 10]. Tem He MeHee IPUMEHEHNE THHEWHOM MOIEITTH
MMEET HEIOCTAaTKU U OrpaHuveHus. Ha CyTouHbIe MepeMeIIeHUsT MOTYT BIUAThH
MHOTHE (haKTOPBI, BKIIFOYAIOIINE KaK YCIOBHS CYIIECTBOBAHUS, TaK U WHIUBH-
JIyaJIbHbIC XapaKTePUCTUKU KUBOTHBIX. TakuM 00pa3oM, CIEeIyeT Y4YHTHIBATh
CJIOKHBIA XapaKTep B3aWUMOCBS3U CyTOYHOTO CMEIICHHUS ¢ CYTOYHBIM XOJIOM U C
OCTOPOXKHOCTBIO IKCTPAIIOIUPOBATH PE3YIBTATHL

CreneHb M3BWJIMCTOCTH IYTH MEJBEICH CHIBHO BapbHUPYET W 3aBUCHT OT
TUNA UX nepemenienuil. l{eneHanpapneHHbIe TepeXoabl MEIBEACH, XapaKTepH-
3YIONIMECS OTHOCHUTEIIEHO HEOOJIBINON U3BHIUCTOCTHIO IIYTH, MOTYT OBITH CBS-
3aHBI C IOMCKOM ITHIIY, B YACTHOCTH HEpECTAINUXCs Jococei [13], mepexomom
OT OIHOTO MCTOYHWKA KopMma K Apyromy [1, 30], monckom mapTHepa BO Bpems
Opaunoro ce3oHa [31], mepexogoM B MecTa 3ajleranus B 0epiaory u oOpaTHo u3
Oepitoru B KopMoBbIe ctammu [12, 30, 32], a Takke ¢ TOMCKOM MOJIOABIMU JKH-
BOTHBIMH MOAXOASAIIEro yuyacTka ooutanus [33]. bosibias creneHb U3BUIUCTO-
CTH IyTH XapaKTepHAa JUIS MEePEeMEIICHHUH, CBI3aHHBIX C TIOBTOPHBIMHU TOCEIIe-
HUSMH OJJHOTO W TOTO K€ MecTa, OObIYHO ¢ OONBIIMMHU 3amacaMu kopma [34].
B Hamrem ucciieioBaHuM 3TO OBUIA MeCTa, YIOOHbIE /I JOOBIBaHUS PHIOBL. Tam,
IJe pachpeaelcHue KOPMOB PABHOMEPHO, HO UX OOWIINE HEBBICOKO, HAIIPUMED
Ha SITOJTHUKAX, MEJBEIN JEMOHCTPUPYIOT HEMIPEPhIBHBIC, HO JOCTATOYHO H3BH-
JUCTBIE TIepeMenienus [35].

3akrouenne

Ucnonn3oBanne GPS-TeneMeTpuu MO3BOMWIO HU3YUUTh XAPAKTEPUCTHKH U
O0COOCHHOCTH CYyTOUYHBIX TepeMelneHui Oypsix Menseneid Ha Kamuarke u Boc-
touyHoM CaxanuHe.

[IpoTsHKEHHOCTh CYTOYHBIX MEpeMENICHHA OyphIX MeIBeIeH B HCCIISTYEMbIX
pEeruoHax conoctaBuMa ¢ TakoBoi Ha tore JlanpHero Boctoka Poccuu u B psize
pationoB EBporbl. Tem He MeHee Ha Kamyarke cyTOUHBIE CMEIICHHS CAMOK OKa-
3aJIMCh TOCTOBEpHO Oonblie, yeM Ha Caxanune. CpefHee CyTOYHOE CMEIleHHE
oco0eit B pazHbIe MecsIbI BapbupoBasio oT 109 1o 5 716 M. MakcuMabHBIH 110-
Ka3aTesb CMEUIEHUs 33 CYTKHM JOCTHT y caMKH Ha KaMuaTke ¥ COOTBETCTBOBAJI
24 292 M. HanmeHbIIIMMY 3HAYEHUSIMH XapaKTEPU30BAITNCH CYTOYHBIE TIEPEXOBI
B anpesie—Mae, a HanOOJbIIMMU — B aBTycTe. B eTHHe 1 0CeHHHE MeCsLbl Cpe-
HUE CyTOYHBIE CMELIEHUs MEeIBEJe OTINYaINCh KaK MEXAy PErHOHAaMH, Tak 1
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B pa3HbIC TOJBI, YTO 3aBHCEIO OT PACIpEIeIICHUs KOPMOB, B TIEPBYIO O4epeib
JIOCOCEH.

IlokazaHna BO3MOKHOCTH MCIIOJIb30BAHUS JAHHBIX TCIEMCTPUU IJIA OIIPECIIC-

HUs CYTOYHOI'O Xo4a MeaBenen — napamMeTpa, BaXXHOTro HJis YIPAaBJICHUA ITOITY-
JIAMUAMA JUKHUX KHBOTHBIX. Amnanms CYTOYHBIX XOOOB ITO3BOJIMJI BBIACIUTE TPU
THUIIa HCpeMeHICHI/Iﬁ MenaBeaei ¢ XapakTECpHbIMHU [JIsI HUX MOTHBaIEN U IOBe-
JCHHUCM. 3Hanue XapakKTEPUCTUK CYTOYHOI'O XOAa MO3BOJIACT JIyYINC ITOHUMATbh
0COOCHHOCTH HCIIOJIb30BaAHMS MEABCAAMU MPOCTPAHCTBA U MOXKET IIPUMCHATHCA
B yd€Tax YUCJICHHOCTH )KUBOTHBIX.
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Daily movements of Brown bears (Ursus arctos)
in Kamchatka and Sakhalin

Knowledge of ecological parameters of the population, which are associated with
the use of the animal territory, is important for developing a plan for the conservation
and sustainable use of the brown bear (Ursus arctos Linnaeus, 1758). Daily movement
is a parameter used in calculating the number of animals. Formerly in Russia, the
movement of animals by radio telemetry was studied only in the Sikhote-Alin, whereas
for Kamchatka and Sakhalin this issue is considered for the first time. The aim of this
work was to assess and characterize daily movements of brown bears in Kamchatka
and Sakhalin. The study included determination of the average distance over which the
bears shifted for one day during the year, the seasons and each of the months of the non-
hibernating period; assessment of the possibility of using a linear model to determine
the approximated daily movement of animals; revelation of types of daily movements
of bears and factors on which they depend.

The studies were carried out in two regions of Kamchatka Krai (54°25'S0"N,
160°08"22"E; 56°49'35"N, 159°59'08"E) and in Sakhalin Oblast (50°36'18"N,
143°41'48"E) in 2005-2012 (See Fig. I). The collars (LOTEK GPS 4400) were put on
seven brown bears (See Table I). Collars were programmed to determine their location
by GPS-receiver once every 1-3 hours. To characterize the movements, the daily linear
distance was determined, which was the distance between the pairs of GPS positions
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of each bear, the time interval between which was about a day. Bear daily linear
distances were determined 1031 times. For two females from Sakhalin, two values were
calculated for 70 days: the sum of 24 segments of the movement (approximated daily
movement) and the distance between the first and last positions (daily linear distance).
The ratio of these two parameters reflects, at least, how many times the distance actually
covered by animals exceeds its daily displacement in space. Using the parameters of the
approximated daily movement and daily linear distances allowed us to build a linear
model in the R program to predict the first parameter for those days when only the
second parameter was known. This made it possible to predict the approximated daily
movement, which took into account the tortuosity of the movement for those days when
only the daily linear distance was known. The study was conducted in compliance with
ethical requirements when working with animals.

Data on daily movements over the whole year were obtained for two females
from Kamchatka and two females from Sakhalin. In Kamchatka, the average
daily linear distances of females during the year were significantly higher than in
Sakhalin and averaged 1812 and 967 m, respectively. In spring, the daily linear
distances of females in both regions were less than in the summer and autumn
periods (See Table 2). The smallest movement activity of female bears was
observed in April-May and October-November (See Tables 3 and 4). There were
relatively more daily movements from June to September. The maximum activity
of the females was in August (See Fig. 2). In summer and autumn, the movement
activity depended primarily on the distribution of salmon. The presence of female
cubs of the first year of life limited the range of its movements. The length of
the daily linear distances of bears was positively correlated with the size of their
home ranges. The linear model showed a statistically-valid relation between the
approximated daily movement and the daily linear distances of the animal and a
significant level for the parameters under consideration (See Table 5). The degree
of tortuosity of the bears’ movement decreases with an increase in their daily linear
distances. The linear model is promising for determining the daily movement of
animals, when it cannot be done by other methods. The results of the linear model
are applicable for calculating the population density of animals. Analysis of hourly
movements per day allowed us to identify three types of the bear’s movements.
The first type is the purposeful transition from one part of the home range to
another part. The ratio of the approximated daily movement to the daily linear
distance with this type of movement was small (<2 in the most typical cases),
while the daily linear distance was relatively big (See Fig. 3a). In the second
type of movement, the animal moves relatively long distances during the day, but
returns to his preferred place, the location of which may be associated with feeding
or rest. With such movements, the approximated daily movement is more than
10 times the daily linear distance (See Fig. 3b). In the third type of movement, the
bear does not make significant transitions, adhering to the local preferred site. In
such cases, the approximated daily movement and daily linear distance were small
(usually up to 3 km), and their ratio was more often average.

The paper contains 3 Figures, 5 Tables and 35 References.

Key words: Ursus arctos; daily movement; daily linear distance; GPS-telemetry;
Kronotsky Reserve; Sakhalin Island.

The Author declares no conflict of interest.

No animals were harmed in this research.



Cymounvie nepemenjenun oypuvix meoeeoeii 125

10.

11.

12.

13.

14.

15.

References

Revenko IA. Buryy medved’. Kamchatka [The Brown Bear. Kamchatka]. In: Medvedi:
buryy medved’, belyy medved’, gimalayskiy medved’ [Bears: Brown bear, Polar bear, and
Asian black bear]. Vaysfel’d MA and Chestin IE, editors. Moscow: Nauka Publ.; 1993.
pp- 380-403. In Russian

Valentsev AS, Voropanov VYu, Gordienko VN, Lebed’ko AV. Monitoring i upravlenie
populyatsiey burogo medvedya na Kamchatke [Monitoring and population management
of the Brown bear in Kamchatka]. In: Sovremennye problemy prirodopol’zovaniya,
okhotovedeniya i zverovodstva [Modern problems of nature management, hunting and fur-
farming]. Safronov VG, editor. Kirov: VNIIOZ Publ.; 2002. pp. 168-170. In Russian
Dahle B, Swenson JE. Home ranges in adult Scandinavian brown bears (Ursus arctos):
Effect of mass, sex, reproductive category, population density and habitat type. J Zoology.
2003;260:329-335.

Rigg R. A review of studies on brown bear (Ursus arctos) ecology in relation to home
range, habitat selection, activity patterns, social organization, life histories and population
dynamics. Oecologia. 2005;14:47-59.

Popescu VD, losif R, Pop MI, Chiriac S, Bouros G, Furnas BJ. Integrating sign surveys
and telemetry data for estimating brown bear (Ursus arctos) density in the Romanian
Carpathians. Ecology and Evolution. 2017;7(18):7134-7144. doi: org/10.1002/ece3.3177
Smith TS. Effects of human activity on brown bear use of the Kulik River, Alaska. Ursus.
2002;13:257-267.

Fortin JK, Rode KD, Hilderbrand GV, Wilder J, Farley S, Jorgenson C, Marcot BG. Impacts
of human recreation on brown bears (Ursus arctos): A review and new management tool.
PLoS One. 2016;11(1):e0141983. doi: 10.1371/journal.pone.0141983

Skuban M, Find’o S, Kajba M. Human impacts on bear feeding habits and habitat selection
in the Pol'ana Mountains, Slovakia. European J Wildlife Research. 2016;62(3):353-364.
doi: org/10.1007/s10344-016-1009-x

Formozov AN. Formula dlya kolichestvennogo ucheta po sledam [Tracks quantification
formula]. Zoologicheskiy zhurnal = Russian Journal of Zoology. 1932;11(2):66-69. In
Russian

Chelintsev NG. Matematicheskie osnovy ucheta zhivotnykh [The mathematical basis of
animal surveys]. Moscow: GU Tsentrokhotkontrol’ Publ.; 2000. 431 p. In Russian
Carnivore ecology and conservation: A handbook of techniques. Boitani L and Powell RA,
editors. New York, USA: Oxford University Press; 2012. 506 p.

Seryodkin IV, Kostyria AV, Goodrich JM. Sutochnye i sezonnye peremeshcheniya burogo
medvedya na Sikhote-Aline [Daily and seasonal movements of brown bear in the Sikhote-
Alin]. Vestnik TvGU. Seriya “Biologiya i ekologiya” = Herald of Tver State University.
Series: Biology and Ecology. 2014;4:233-240. In Russian

Seryodkin IV, Paczkowski J. Programma izucheniya burogo medvedya na Kamchatke
s tsel’yu ego sokhraneniya [Program to study Brown bears on Kamchatka with the
goal of conservation]. Izvestiya Samarskogo nauchnogo tsentra RAN = Izvestia of
Samara Scientific Center of the Russian Academy of Sciences. 2009;11,1(2):158-161.
In Russian

Seryodkin 1V, Lisitsyn DV, Borisov MY. Izuchenie burogo medvedya na Sakhaline [Study
of Brown bear at Sakhalin]. Izvestiya Samarskogo nauchnogo tsentra RAN = Izvestia of
Samara Scientific Center of the Russian Academy of Sciences. 2012;14,1(8):1925-1928. In
Russian

Tolmachev Al. Geobotanicheskoe rayonirovanie ostrova Sakhalina [Geobotanical zoning
of Sakhalin Island]. Moscow, St. Petersburg: AN SSSR Publ.; 1955. 78 p. In Russian


https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.3177
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0141983
https://link.springer.com/article/10.1007%2Fs10344-016-1009-x

126 U.B. Cepéokun

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Atlas Sakhalinskoy oblasti [ Atlas of Sakhalin Oblast]. Komsomol’skiy GV and Siryk IM,
editors. Moscow: GUGK Publ.; 1967. 135 p. In Russian

Jonkel JJ. A manual for handling bears for managers and researchers. Bozeman, MT:
Interagency Grizzly Bear Study Team, Montana State University; 1993. 175 p.

Seryodkin IV, Kostyrya AV, Goodrich DM, Schleyer BO, Miquelle DG, Kerley LL,
Quigley KS, Quigley HB. Otlov i immobilizatsiya gimalayskikh i burykh medvedey s
tsel’yu radiomecheniya [Capture and immobilization of Asiatic black and brown bears for
radio marking]. Zoologicheskiy zhurnal = Russian Journal of Zoology. 2005;84(12):1508-
1515. In Russian

Chambers JM, Hastie T. Linear models. California: Wadsworth and Brooks, Cole Advanced
Books and Software; 1992. 608 p.

Seryodkin 1V, Paczkowski J, Borisov MY, Petrunenko YK. Home range of brown bears
on the Kamchatka Peninsula and Sakhalin Island. Contemporary Problems of Ecology.
2017;10(6):599-611. doi: 10.1134/S1995425517060129

Huber D, Roth HU. Movements of European brown bears in Croatia. Acta Theriologica.
1993;38(2):151-159.

Huber D, Roth HU. Home ranges and movements of brown bears in Plitvice Lakes
National Park, Yugoslavia. International Conference on Bear Research and Management.
1986;6:93-97.

Clevenger AP, Purroy FJ, Pelton MR. Movement and activity patterns of a European brown
bear in the Cantabrian Mountains, Spain. International Conference on Bear Research and
Management. 1990;8:205-211.

Pop IM, Bereczky L, Chiriac S, losif R, Nita A, Popescu VD, Rozylowicz L. Movement
ecology of brown bears (Ursus arctos) in the Romanian Eastern Carpathians. Nature
Conservation. 2018;26:15-31. doi: org/10.3897/natureconservation.26.22955

Roth HU, Huber D. Diel activity of brown bears in Plitvice Lakes National Park, Yugoslavia.
International Conference on Bear Research and Management. 1986;6:177-182.

Seryodkin IV, Kostyria AV, Goodrich JM, Miquelle DG. Daily activity patterns of brown
bear (Ursus arctos) of the Sikhote-Alin Mountain Range (Primorskiy Krai, Russia). Russian
Journal of Ecology. 2013;44(1):50-55. doi: 10.1134/S1067413613010104

Barnes VG. The influence of salmon availability on movements and range of brown bears on
Southwest Kodiak Island. Inter-national Conference on Bear Research and Management.
1990;8:305-313.

Sato Y, Kobayashi Y, Urata T, Takatsuki S. Home range and habitat use of female brown
bear (Ursus arctos) in Urahoro, eastern Hokkaido, Japan. Mammal Study. 2008;33:99-109.
McLoughlin PD, Case RL, Gau RJ, Ferguson SH, Messier F. Annual and seasonal
movement patterns of barren-ground grizzly bears in Central Northwest Territories. Ursus.
1999;11:79-86.

Yudin VG. Buryy medved’. Yug Dal’nego Vostoka [The Brown Bear. South of Far East]. In:
Medvedi: buryy medved’, belyy medved’, gimalayskiy medved’ [Bears: Brown bear, Polar
bear, and Asian black bear]. Vaysfel’d MA and Chestin IE, editors. Moscow: Nauka Publ.;
1993. pp. 348-380. In Russian

Krofel M, Filacorda S, Jerina K. Mating-related movements of male brown bears on the
periphery of an expanding population. Ursus. 2010;21:23-29.

Zavatskiy BP. Sroki zaleganiya medvedya v berlogi i ikh tipy v eniseyskoy tayge [Den entry
dates of bears and types of dens in the Yenisei taiga)]. In: Ekologiya medvedey [Ecology of
bears]. Yudin BS, editor. Novosibirsk: Nauka, Siberian Branch Publ.; 1987. pp. 84-91. In
Russian

Steen O-G, Zedrosser A, Sebg S, Swenson JE. Inversely density-dependent natal dispersal
in brown bears Ursus arctos. Oecologia. 2006;148:356-364.


https://link.springer.com/article/10.1134/S1995425517060129
https://natureconservation.pensoft.net/articles.php?id=22955
https://link.springer.com/article/10.1134%252FS1067413613010104

Cymounvle nepemewjenun oypvix meoeeoeii 127

34. Selva N, Teitelbaum CS, Sergiel A, Zwijacz-Kozica T, Zigba F, Bojarska K, Mueller T.
Supplementary ungulate feeding affects movement behavior of brown bears. Basic and
Applied Ecology. 2017;24:68-76. doi: org/10.1016/j.baae.2017.09.007

35. Hertel AG, Steyaert SMIJG, Zedrosser A, Mysterud A, Lodberg-Holm HK, Gelink HW,
Kindberg J, Swenson JE. Bears and berries: species-specific selective foraging on a
patchily distributed food resource in a human-altered landscape. Behavioral Ecology and
Sociobiology. 2016;70:831-842. doi: org/10.1007/s00265-016-2106-2

Received 17 May 2019, Revised 11 February 2020;
Accepted 13 February 2020, Published 27 March 2020.

Author info:

Seryodkin Ivan V, Cand. Sci. (Biol.), Leading Researcher, Laboratory of Animal Ecology and
Conservation, Pacific Geographical Institute, Far Eastern Branch, Russian Academy of Sciences, 7 Radio
Str., Vladivostok 690041, Russian Federation.

ORCID iD: http://orcid.org/0000-0003-4054-9236

E-mail: seryodkinivan@inbox.ru


https://www.sciencedirect.com/science/article/pii/S1439179117300944?via%3Dihub
https://link.springer.com/article/10.1007%2Fs00265-016-2106-2
http://orcid.org/0000-0003-4054-9236
mailto:seryodkinivan@inbox.ru

Becmnuk Tomckozo zocyoapcmeennozo ynusepcumema. buonozua. 2020. Ne 4. C. 128—148

IKOJIOT'UA

VJIK 574.583.53
doi: 10.17223/19988591/49/7

E.C. KpuBuna!, A.A. Maasimena?, H.I'. Tapacosa®3,
T.II. TperbsixoBa’, M.B. Ymanckas'

! Hnemumym sxonozuu Bonicckozo 6accetina PAH —
¢unuan CamHL] PAH, 2. Toneammu, Poccus
2 Cpeone-Boncckuil punuan @I'BY «Iaspvioeody, 2. Camapa, Poccus
* Tonvsaimmunckuil 2ocyoapcmeennuiil ynusepcumen, 2. Tonvsmmu, Poccus

IKOJIOTHYECKOEe COCTOSIHNE MAJIbIX BOJ0€MOB Pa3/IMYHOI0
NpUpPoa0oXpaHHoro craryca (Camapckas 00/1acTh)

Pabora BbinonHeHa B pamkax [IporpamMmMsbl pyHIaMEHTANIBHBIX HAayYHbIX UCCIECAOBAHUN
rocyaapcTBeHHbIX Akazemuil Hayk Ha 2013—2020 . Tema AAAA-D17-117112040040-3
«O1eHKa COBPEMEHHOTo 6M0opa3HOo00pa3Ks U MPOTHO3 €ro H3MEHEHHS UL 9KOCHCTEM
Bomxckoro 6acceiiHa B yCIIOBUSX UX PUPOAHON M aHTPOIIOT€HHON TpaHChOpMaLUm».

Bnepevie nposedeno KomniekcHoe CpasHUmMenbHoe UCCIed08aHue cocmasa U
CMpyKmypol  (PUMONIAHKMOHA pAda Manvlx Ypbanusuposannvix o3zep Camapckoil
obracmu ¢ pasnuuHelM YPOBHEM OXPAHbl U CIMENeHbl0 AHMPONOSEHHOU HAZPY3KU —
03. Auyroe (pecuoHanbHbill NAMAMHUK NPpUpoosl), 03. I amruoe (0b6vexm pecuonanrbHo2o
npupoono2o Hacieous) u 03. bonvuwioe Bacunveéckoe (6000em nepexoOHoll 30HuL
Cpeone-Boncckozo komnnexcnozo buocgheprozo pesepsama). I[lokazan cogpemennulii
MAKCOHOMUYECKUIL  COCMA8  (PUMONIAHKMOHA OAHHLIX 8000eM0O8.  YCmaHos1eHo,
Umo, HeCMOMPsS. HA DPA3IuyUs 6 NPUPOOOOXPAHHOM cmamyce, alb2oPiopa 6cex
6000€M08  XAPAKMEPU30BANAC, — KAK  3€1eHO-OUAMOMOBO-YUAHONPOKAPUOMHAS.
Tokasamenu KOMUYECMBEHHO20 pA3GUMUA  (QUMONIAHKMOHA UCCIEOYEMbIX  03ep
oyeHenvl Kak evicokue. Ilo sHauenmuam oOuomaccvl 6000pociel, cpedHel 3a nepuoo
Habmodenus, 03. Bonvuioe Bacunvbesckoe OMHOCUNIOCL K SUNEPMPOPHOMY MUNy,
03. [amnoe u 03. Auykoe — xk s6mpoguomy muny. [Ipoeedennvlii canpobuonocuieckuil
amanu3 Kawecmeda 600bl NOKA3ANL, YMO 60 B6CeX UCCLe0yeMblX 8000eMaX CPeOHAs
cmeneny  3aepasHenus 600. OyeHKa QrOpUCMUYecKozo0 cocmasd, COOMHOWEHUS
MAKCOHOMUYECKUX PAH208, NOKA3amenell KOU4eCmeeHHO20 pa3eumus u CmpyKmypbl
KOMNEKCA  6U006-00MUHAHIMOS  BbIAGUL NPUSHAKU OUCOANAHCA 8 IKOCUCHEMAX
OGHHbIX 03€p U pA36UMUe «OCYULIAMOPUEBOl» OONE3HU BCIeOCIBUe AHMPONO2EHHOZ0
6030eticmeust U OMCYMmcmeus OUOLEHHO20 TUMUMUPOBAHUS GHE 3A8UCUMOCTU OM
NPUPOOOOXPAHHO20 CIANTYCA UCCTIEDYEMBIX B000EMO8.

KiroueBble ci10Ba:  QumoniaHkmoH; MAaKCOHOMUYECKUll COCmag; 6uodosoe
PpasHoobpasue; Kawecmaso 800bl, 36Mpohuposanue.
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BBenenune

CeronHs B CBA3M € II00AJIbHBIM U3MEHEHHEM KIIMMara U BO3pacTaloIUM aH-
TPOTIOTEHHBIM BO3JCHCTBHEM Ha OKPYKAIOIIYIO CPEAy IO BCeMy MUpyY Ipobiiema
COXpaHEeHHS MPUPOJIbI U PALIMOHAIEHOTO HCTIONB30BAHUSA €€ PECYPCOB, B T.4. BOJI-
HBIX, KaK HUKOT/IA aKTyaJbHa. BOmOeMbI 1 BOJOTOKH, pacIoiIOKEHHBIE B paMKaxX
AHTPOIOTEHHO M3MEHEHHOro JaHamadTa, MOCTENEHHO TPaHCHOPMUPYIOTCS H
XOJI €CTECTBEHHOM SBONIONHH WX dKocucTeM Hapymnaercs [1-3]. Tak, yxe k ce-
penune XX B. Ui 3HAUNTENLHON YaCTH MaJIbIX BOJJOeMOB EBPOITBI B uepTe Kyiib-
TYPHOTO JaHAmadTa 0TMEYAI0Ch HHTEHCUBHOE Pa3BUTHE Psa HETATHBHEIX MIPO-
LIECCOB: TOKCH(DHKALINY, 3aMIMBAHUS U aKKyMYJISLUM 3arps3HSIIONINX BEIIECTB,
MacCOBO€ Pa3BUTHE TOKCHYHBIX IIUAHOTIPOKAPHOT [4—6].

B nHaubomnee ysA3BUMOM MOJIOKEHHH OKa3bIBAIOTCSl YHUKAJIbHBIE MaJIbIE BO-
IOEMBI C OTPaHWYCHHBIM PEXXHMOM OXpaHbl. Tak, 03epa W pEeKH, UMEIOIIHe
CTaTyC MaMsITHUKOB MPUPOJBI, 0OCOOEHHO PErHOHAIBHOTO 3HAYEHHUS, TTOABEP-
TrarTCs MOIIHOM 3KCKYPCUOHHO-TYPUCTUYECKOM U PEKPEAIIMOHHON HAarpy3Ke.
Bo MHOTHX Takux BojoeMax OTMedYaeTcsi MaccoBO€ KylaHUE B TPAJUIMOH-
HO CJIOXXHBIIHUXCS MECTax, OTJIOB PBHIOBI, IIPOE3] W CTOSHKA TPaHCIOPTHOTO
CpelncTBa, 3arps3HeHUe OBITOBBIMHU OTXOAaMH U T.A. B eme Oosiee CioxHOM
MTOJIO’KEHUH OKa3bIBAIOTCS BOXHBIC OOBEKTHI, PACIIONOKEHHBIC Ha TpaHUIAX
MPUPOJOOXPAHHBIX TEPPUTOPHUI, HO CaMHM HE HMMEKIIHE IPHPOAOOXPAHHO-
ro craryca. PaspymeHne 3KocHcTeM TaKHX BOJOCMOB OKa3BIBAET HETOCPEH-
CTBEHHOE€ BIIMSHHE Ha ONU3PACIOIOKEHHBIE OOBEKTHI 0CO00 OXpaHsIEMBIX
npupoaaeix Tepputopuit (OOIIT) [7, 8]. CoxpaHeHHE PKOCUCTEM BCEX ITHX
BOZOEMOB HMMEET 0OJbIIOE HAYYHOE M MPAKTUYECKOE 3HAYEHHE U COOTBET-
CTBYeT MHTEpecaM IOANEpKaHUS TIIaBHOTO MPUPOIHOTrO pecypca Poccum u
Mupa — 6uopasHoobpasus [2, 7, 9].

Camapckast 00J1acTh SIBISIETCS] BRICOKOYPOaHU3UPOBAHHBIM PETHOHOM C BBICO-
KO KOHIIEHTpAIel TOPOJICKOTO HACEICHUs U MPOMBIIUIEHHOTO MPOU3BOACTBA.
VHTencuBHAS aHTPOIIOTEHHAS HArPy3Ka, aKTHBHAS CEITHCKOXO3SIMCTBEHHAS H IIPO-
U3BOJICTBEHHAS IESITETIBHOCTD CIIOCOOCTBOBANIY PE3KOMY COKPAIICHUIO OHOJIOTH-
geckoro pazHooOpasms. [Ipu sTom Camapckas 005acTp SBISIETCS €INHCTBEHHBIM
cyowexToM Poccuiickoii deneparui, rie Ha 3aKOHOJATEIbHOM YPOBHE NIPU3HAHO
HEOOXOIMMBIM OXPAHSATH HE TOJBKO OTAENBHBIX MPEACTABUTENCH paCTUTEIHLHOTO
Y J)KMBOTHOTO Mupa (BeaeHue KpacHbIX KHUT), HO U cpeibl uX oOuTtaHus (Bene-
HHUE 3eIeHON KHUTH — PelKHUX M MCUYE3alONINX PACTHTENBHBIX coodmecTs, u [o-
ny0ol — peakux M ucyesaromux rugapoduoneHo3os) [10, 11]. C stoit mo3unuu
BBISIBJICHUE PEKUX THAPOOHOIIeH030B Camapckoii 00JacT U THAPOOHOIICHO30B,
HY>KIAIOIIUXCS B OXpaHe, sIBISAETCS BaKHBIM LIaroM, KOTOPBIHA MO3BOJIUT OCyIIe-
CTBHUTB YKOCHCTEMHBIN ITOJXO B OXPaHE U COXPAHEHUH PEIKUX BHUIOB )KUBOTHBIX
W PaCTeHMH, )KU3Hb KOTOPBIX CBsA3aHa ¢ Bomoii [11, 12].

[NockonbKy (QHUTOIUTAHKTOH SIBISAETCS Yy TKUM WHIUKAaTOPOM COCTOSTHISI OKPY-
Karolel cpefipl, OBICTPO pearupyrouM Ha Jro0ble MPOU30OMICAIINEe B HEll u3-
MEHEHUS, aJIbIOJIOTHIECKHUE HCCIIEIOBAHUS MTO3BOJITIOT BEISIBUTH U OICHUTH He-
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OnaronpusATHBIC I3MEHEHHS BO BCEH IKOCHCTEME BOJ0EMa JaKe MPH IPOBEICHUH
KpaTKOCpOYHOro MOHUTOpHHra [13, 14].

Lens paboTEl — aHANMN3 cOCTaBa M CTPYKTYPH! (PUTOTUIAHKTOHA Ps/ia MaJIBIX
ypOaHu3upoBaHHbIX 03ep CaMapcKoil 00NacTu ¢ pa3nU4HbIM YPOBHEM OXPaHbI U
CTETIEHBIO aHTPOIIOTEHHON HAarPy3KH.

Marepuajbl 1 METOAUKH HCCJIET0BAHUS

s ananmsa coctaBa v CTPYKTYPHI (PUTOIDIAHKTOHA MANBIX YpOaHH3HPOBaH-
HbIX 03ep Camapckoil 00acTH B KaueCcTBE MOJEIBHBIX MCIOJIB30BaHbL: 03. Auil-
Koe (aMATHHK MPHUPOIBI PETHOHANBHOTO 3Ha4eHHs); 03. ['aTHOe (00BEeKT mpH-
ponnoro Hacieaus Camapckoi obnactu); 03. bonbioe BacuibeBckoe — Mamblit
ypOaHU3UPOBAHHEIN BOJOEM, PACIOIOKEHHBIH Ha TPaHHIE TEPEXOTHON 30HBI
Cpenne-Bomxckoro KOMILUIEKCHOTO 6uocdepHoro pesepara.

Ozepa ['aTtHOE 1 SIU1IKOE OTHOCSITCSI K CHCTEME TEPPACOBBIX 03EP-CTAPHIL JICBO-
OepexxHol moiiMel p. Camapa. O3epo ['aTHOE coenuHsIeTCsl ¢ PEKOil PAIOM y3KUX
MIPOTOK U B IEPHOJT BECEHHETO MOIIOBOIBsSI IIOJTHOCTEIO 3anuBaetcs. O3epo Awnikoe,
HaTpOTHUB, U30IUPOBaHO. [lonoaHeHue 3Toro BojjoeMa NpOUCXOJUT B OCHOBHOM 32
CUET IPYHTOBBIX BOJI, aTMOC(EPHBIX 0CaTIKOB U TaibIX Box [10, 15, 16].

O3zepo bonbiioe BacuibeBckoe BXOAUT B CUCTEMY MajbiX BomoeMoB (Bacu-
JHEBCKHE 03epa) Ha okpanHe I.0. TombsitT. O3epo 3aKIII0YeHO MEXAY 3 ydacTKa-
Mu CpenHe-BomKCKoro KOMIIIEKCHOTo 6rocdepHoro pezepnara: CTaBponoIbCKuii
00p, Y3tokoBckwmii nec u [Inckamuackuii yuactok. Bonmoem 6eccrounsrii. [Turanue
IIPOUCXOJUT 32 CYET aTMOC(EPHBIX 0CAIKOB U MOA3EMHOI0 Bogooomena [11].

Bce nccnemoBaHabIe BOTOEMBI IT0 MOP(HOMETPHUECKUM ITapaMeTpaM OTHOCST-
CSl K KaTerOpyu MallbIX U OYeHb MaJbIX BoJoeMoB (Tabm. 1) [17].

Tabmuna 1 [Table 1]
MopdomeTpryeckas XapaKTepUCTHKA HCCJIeAyeMbIX 03ep
[Morphometric characteristics of the studied lakes]

T'eorpadu-
YEeCKHe MakcumaibHas
Boroex KOOPAMHATHI [nomazs, u* | Cpemusii K, M ryOuHa, M
. : :
[Reservoir] [Geographic [Area, m] [Average length, m] [Maximum depth, m]

coordinates]
Ozepo I'atHOC 53°14'93"N
[Lake Gatnoe] 50°11'83"E 640 000 6350 3,5
O3zepo Sumkoe 53°10'85"N
[Lake Yaitskoe] 50°17'46"E 170 000 1950 3
O3epo bonbmoe
BacuibeBckoe 53°54'40"N
[Lake Bolshoe 49°53'24"E 665 000 2260 3,3
Vasilievskoe]

Ha sxocucTteMbl BOIOEMOB OKa3bIBalOT HETaTMBHOE BO3JEHCTBHE arpapHas
U peKpealoHHas Harpy3ka, JOpoXHas HHPPaCTPyKTypa. IHTCHCHUBHAS aHTpO-



IKonozuueckoe cocmosnue Maivlx 6000emMo06 13 1

MOTeHHAs Harpy3Ka IPOBOIHPYET Pa3BUTHE ABTPOGUPOBAHUS U IETPATAIINH KaK
9KOCUCTEMBI CAMUX 03€p, TaK U COMPEICIbHBIX YHUKATBHBIX TPUPOIHBIX TePPH-
toputii [10, 11, 15, 16].

Anbprosoruyeckie MpoObl 0TOOPaHBI €XEMECSIUHO ¢ Mas 1Mo HosOps 2013—
2014 rT. ¢ TIOBEPXHOCTHOTO TOPH30HTA B Haunboliee TIIyOOKOBOJHOW OTKPBITOM
nenarnyeckol yactu o3. I'atHoe u 03. Sunkoe. B 03. bonbimoe BacunbeBckoe
3a00p Marepuasa MPOU3BOIUIICS C TTIOBEPXHOCTH Iearnueckor 30861 B 2013 1. ¢
HIOHS 10 OKTA0pH, B 2014 1. — ¢ Mas o Hos0ps. Beero otobpano u ob6padborano
108 mmpo0.

Hwxe npuBeneHbl CBOMHBIC JaHHBIC 110 PAAY (U3MKO-THIPOXUMHUICSCKHX T1a-
paMeTpoB cpelibl B U3ydaeMbIX BOJOEMaX B Iepro]] 0Toopa npoo (Tadm. 2).

Tabnuna 2 [Table 2]
DU3NKO-XMMHYECKHE XaPAKTEPUCTHKH B OBEPXHOCTHOM FOPU30HTE
uccjeayembix o3ep B 2013—2014 rr.
[Physical and chemical parameters of the surface horizon
of the studied lakes from 2013 to 2014] (M £+ mM)

I'on Ha- IIpo3pau- Kucno-

Bonoem omonennit | [lepuox| HoCTh, M Tempera- pH pox, r/m*

[Reservoir] [Year of |[Season]| [Transpar- ture, °C [Oxygen,
observation] ency, m] g/m’]

2013 V-XI | 0,50+0,05 | 18,1+0,1 | 7,10+0,05 |10,65+ 0,05
O3. I'atHOE

[Lake Gatnoe]

2014 V-XI | 0,40+0,05 | 17,9+0,1 | 6,89+ 0,05 | 10,78 + 0,05

2013 V-XI | 0,40+0,05 | 18,5+0,1 | 6,68+0,05| 9,76 +0,05
O3. Sumkoe

[Lake Yaitskoe]

2014 V-XI | 0,46+0,05 | 18,1+0,1 | 6,83+0,05 | 9,15+ 0,05

O3. BomnbIioe
Bacuibes-

cKoe
[Lake Bolshoe 2014 V-XI | 0,36+0,05 | 17,8+0,1 |9,18+0,05 [10,41 £0,05

Vasilievskoe]

2013 VI-X | 0,28+0,05 | 20,5+0,1 |9,92+0,05 |11,22+0,05

3HaueHuss (PU3NKO-XUMHUYIECKHX ITapaMEeTPOB CPEIbl YKIAIBIBAIACH B HOP-
MBI, TpaIUIMOHHBIE A AaHHOW MectHoctd [10, 11, 13]. BBUAY MenkoBOAHO-
CTH HCCIIEyeMBIX BOJIOEMOB TeMIIepaTypHas cTpaTH(UKaIKs B BOXHBIX Maccax
HE PerucTpupoBasiack. MakcuMallbHbIE MTOKA3aTeIN TeMIepaTypbl TPaAULUOHHO
PEerUCTpUpOBaINCh Ha IOBEPXHOCTU BO BTOpoW mojoBuHe Jera. ComeprkaHue
PacTBOPEHHOTO KUCIOPO/Ia OLEHUBAIOCHh KaK 3HAYUTEIbHOE B TEUEHHE BCETO Te-
puona HabmoneHuit, pH cpens! — kak menounas. MUHIMYM COZlEpKaHUS PacTBO-
PEHHOTO KMCIIOpOJa M MAKCUMYM KOHILIEHTPAllMH HOHOB BOAOPOJIA PUXOUIIUCH
Ha BTOPYIO IOJIOBUHY JIeTa B IEPUOJl aKTUBHOM BETeTalluy LIHAHOIPOKAPHUOT.

B cootBerctBUM ¢ pexomeHnamusamu ansronoros UBBB PAH (m. Bopok),
00600meHHbIx B padote JI.I. KopreBoii [13], oT6op mpol (uTOMIaHKTOHA MTPOBE-
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neH 6aromeTpoM PyTTHEpa, MaTepuan 3adukcupoBat 40%-HBIM pacTBOPOM (Gop-
ManuHa [15, 18, 196]. IToncuer kieTok IpoBeeH B kamepe «YuuHckasy (Poccust)
oobpemom 0,01 M. BuoBas naeHTHGUKAIKS BOJOPOCICH U OACYET KIETOK Mpo-
BeieHsl npH yBenuuennu x600 Ha mukpockore «BIOLAR PI» (OOO «buonapy,
[TompIra) ¢ MIOMOIIBIO OTEYECTBEHHBIX M 3apyOekHBIX onpenenutenei [19—27].
B cooTBercTBUM ¢ (yHKIMOHATIBHON Kilaccu(uKanyel pUTOMIAHKTOHA B 3aBU-
CHMOCTH OT XapaKTEPUCTUK IIPEOOIaJaroNIiX SKOIOTHIECKUX (GOpM Bomopocieit
no merofy Peiinonpica ¢ coast. [28] k nuanonpokapuoram S -Tumna (IUTAHKTO-
TPHUXETOBBIN THIT) OTHOCHIIM HUTYATHIE OE3reTepOIUCTHRIE (POPMBI ITAHOIIPOKA-
PHOT, BKIIOYAOUINE B cebs BUJIBI, paHee NMpuHaaiexasue Kk p. Oscillatoria, x
M-tuny npencrasureneii p. Microcystis, H -tuny nipencrasureneii p. Anabaena,
Aphanizomenon.

CrerneHp 0OITHOCTH BUIOBOTO COCTaBa ANBro(iop BOJOEMOB OIIEHUBAIH C HC-
nonb3oBaHueM koddduienta Cepencena (Ks). YpoBeHb IEHOTHYECKOTO pa3HO-
00pa3ust ¥ CTEIICHb BHIPABHEHHOCTH COOOIIECTBA XapaKTEPH30BAIH C ITOMOIIBIO
unzekcos [llennona (H) u [Mueny (E) coOTBETCTBEHHO € y4eTOM CTaHAAPTHOIO OT-
KJIOHEeHU:. K TOMUHUPYIOMNM BHIaM OTHOCHIIH T€, YHCIICHHOCTh U OHoMacca Ko-
TopbIX cocTaBysuu 10% u 6onee oT obuiero 3HayeHus. CTeneHb JOMUHUPOBAHUS
OTZENBFHBIX BUIOB ONPEACIILIN C TIOMOIIBI0 HHIIEKCa JOMUHHPOoBaHU CHUMIICOHA
(S). lng cTaTUCTUUECKOTO U3YUYEHUsI CBA3U MEXIY MOKA3aTeNIIMU MCIIOJIb30BANIU
K09(QUIHMEenT paHroBoi HemapameTpudeckod koppessiuun Crimpmena (R) [29].
VYpoBeHb TPO(HOCTH 03ep OMpenesIU Mo MoKa3aTero oomel ouomaccs! puto-
I1aHkToHa [14]. Bee aTambl cTaTHCTHYECKOH 00pabOTKH AaHHBIX M MOCTPOCHHUE
rpaduueckux n300paxeHuil (TabNuIbl, JUarpaMMbl, THCTOTPAMMBI) BBIIIOJTHEHBI
¢ ucnojip3oBanreM nporpamm StatSoft STATISTICA 8.0 u MO Excel.

OneHka canpoOHOCTH BOA IpoBesieHa o MeToxy IlanTie u bykka B Mogudu-
karn Criajieueka, HCIOoNb3ys H3BECTHBIC MHINKATOPHBIC 3HAUCHHS CalIpOOHOCTH
OTJeNbHBIX BUIOB [30-32].

Pe3yabTarsl Hccaeq0BaHuS U 00CYKIeHTE

Bonopocnu urparot BaxxHeHIyo poib B BOZOEMax 3eMIIH, ABJISSICH ITIABHBIM
MPOIYIICHTOM OPTaHUYECKOTO BEeNeCTBa U KUCIopoa. BumoBoe 6GorarcTro, Tak-
COHOMHYECKAs CTPYKTypa anbrouopsl MIIaHKTOHA B BOJIOEME, COCTaB KOMILJICK-
ca JOMHHHPYIOIINX BHJOB 3aBUCIT OT OMOTHYECKUX W aOHOTHYECKHX (HDaKTOPOB
B HEM. AHaJIM3 MEPEeCTPONKH TaKCOHOMHUYECKOH CTPYKTYpbl (PUTOIUIAHKTOHA B
pe3yibTare U3MEHEHHS THUIIAa M YPOBHS aHTPOITIOTEHHON HArpy3KH Ha BOJOEM I10-
3BOJISIET MPOCIIEANTH OTBETHYIO PEAKIIHIO ATOM IPyIIbl OPraHU3MOB Ha TaKHUe U3-
MmeHenus [9, 14, 17].

B pesynprare npopenanHoil paboThl B cOCTaBe (PUTOMIAHKTOHA M3Y4aeMbIX
BOJIOEMOB 3apETUCTPUPOBAHO 435 TaKCOHOB BOJOPOCIIECH PaHTOM HIDKE poJa.
Onn otHocwiuch k 10 otmenam, 15 knaccam, 23 mopsaakam, 59 cemelicTBam H
137 pomam (Ta6m. 3).
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Tabauma 3 [Table 3]
TaxkcoHoMH4YecKasi CTPYKTYpa (pUTONJIAHKTOHA HCCIe1yeMbIX BOI0EMOB
[Taxonomic composition of phytoplankton of the studied lakes]

Bcero
Bapuret,| BHUIOBBIX U
Ortnen Knacc |ITopsinok C:E;H_ Pon [1:;1];1?_ [$;Ii)eht/[;s ::ziiiilgig;
[Phylum] [Class] | [Order] [Family] [Genus] cies] subspe- ’ Total specics
cies] and intraspe-
cific taxa]

Cyanoprokaryota 2 3 9 27 61 1 62
Chrysophyta 1 2 5 7 12 0 12
Bacillariophyta 2 6 16 25 79 16 95
Xanthophyta 1 1 2 3 8 0 8
Cryptophyta 1 1 1 3 16 0 16
Dinophyta 1 2 5 10 19 0 19
Raphydophyta 1 1 1 1 0 1
Euglenophyta 1 1 1 5 43 9 52
Chlorophyta 4 5 17 53 137 6 143
Streptophyta 1 1 2 3 22 5 27
Wroro [Total] 15 23 59 137 398 37 435

HaubonpmyM BUIOBBIM 0OTaTCTBOM OTIMYAJIKCH CIEAYIOIINE OTIEIbL: 3eie-
HBIe BogopociH (33% ot olrmiero gucia BHIOB, Pa3HOBHIHOCTEH U (HopM), Tna-
TOMOBBIE Bojtopociu (22%) u nuanonpokapuotsl (14%). Hons npencrasureneit
JIPYyTUX OTIENOB Bojpopocied He mpepbimana 10% ot obmiero BUaA0BOro Gorar-
ctBa. OTMETHM, YTO TpeolnagaHue 3eJeHbIX U TUaTOMOBBIX BOJAOPOCIEH 1O BU-
JIOBOMY OOrarcTBy BOOOIIE XapaKTepHO JUIsl OOJIBIIMHCTBA BOIOEMOB W BOJOTO-
KOB yMepeHHOI1 30HH! [9, 11, 33]. [{luanonpokapuoTHl, KaK U B HAIlleM cIydae,
3aHUMAIOT TPETHE MECTO B PAHKHPOBAHHOM DPSITy OTAEIOB B BOJOXPAHMIIMIIAX
p. Bounru, noiimennbix o3zepax OpeHOyprckoit o0nact, ypOaHU3UPOBAaHHBIX BO-
nmoemax T. CaMapsl, a TaKkXKe psifie CEpHBIX BOJIOEMOB ceBepo-BocToka Camapckon
obnacru [6, 11, 34].

BunoBoe 60raTtcTBo BOZOPOCIIEH KaXKI0TO U3 HCCIIEAYEMBIX BOTOEMOB B COOT-
BercTBUM ¢ pabotoit U.C. Tpudonooii [ 14] MOXKHO cCUMTATh 3HAYUTENbHBIM. TaxK,
B cOCTaBe anbroaopsl IIIaHKTOHA 03. ['aTHOe 3aperucTpupoBaHo 324 TakcoHa
BOZIOpOCIIEl paHroM Hibke poaa. B 03. funkoe u B 03. b. BacunbeBckoe BuoBOE
00raTCTBO BOJOPOCICH HECKOIBKO HUXE M cocTaBisuio 313 u 316 TakcoHOB co-
OTBETCTBEHHO. BO BCeX pacCMOTpEHHBIX BoZ0€Max ajbroduiopa iaHKTOHA SBIIS-
JIach 3€JICHO-TUaTOMOBO-IIaHOTIpOoKapruoTHOU (puc. 1). [IpuMedaTennsHO HU3KOE
BHUJI0BOE OOTaTCTBO B KaXKJOM M3 BOJAOEMOB 30JIOTUCTBIX U JKEITO-3eJIEHBIX BO-
JIOpOoCIIei, KOTOpBIE TPATUIIOHHO CYUTAIOTCS OOUTATEISIMU YUCTHIX MTPECHOBO-
HBIX BoZI0eMOB [14, 13]. DTo mo3BOMSET MPEANOI0KUTE, YTO JaKe B BOJOEMaX —
MAMSITHUKAX TIPUPOIBI IKOJIOTHYECKass 00CTaHOBKA HEOJIaronpusITHAS.
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YHcno BHIOB. €I
[Number of species, units]

Cya Chr Bac Xant Crypt D Eug Chl Str

Hasganme ot/iena [Name of Phylums]

M 0. T'arnoe [Lake Gatnoe]; " o3. SIuukoe [Lake Yaitskoe];
M 03. Bonboe Bacubesckoe [Lake Bolshoe Vasilievskoe]

Puc. 1. TakconoMHYecKast CTPYKTypa aabro(aopsl HCCIEIOBAHHBIX

BomoeMoB B 2013—2014 rr.
[Fig. 1. The algal taxonomic structure of the studied lakes from 2013 to 2014]:

Cya — Cyanoprokaryota, Chr — Chrysophyta, Bac — Bacillariophyta,
Xant — Xanthophyta, Crypt — Cryptophyta, Din — Dinophyta, Eug — Euglenophyta,
Chl — Chlorophyta, Str — Streptophyta

[pumenenue psaa GropucTudeckux K03GHUIMEHTOB MOKA3aJI0, YTO JUIS ajlb-
ro¢uIop IJIaHKTOHA UCCIIETYEMBIX BOJOEMOB XapaKTePHBI HEBBICOKHE K03 dHUITH-
SHTBI (PJIOPUCTHYCCKON HACHIIIIEHHOCTH TAKCOHOMHYECKHX PAHTOB PA3IMIHOTO
ypoBHs (Tabi. 4). Tak, k03(h(HUITUEHTH POIOBOM M BUAOBOW HACHIIIEHHOCTH I10
CBOMM 3HAYEHUSIM COMOCTABUMBI C AHAJOTMYHBIMU TOKA3aTeISIMH albrodiop
TaK Ha3bIBAEMBIX «TEXHOTCHHBIX» BOIOEMOB CHCTEMBI BacmibeBckux osep, pa-
Hee MOBEPraBIIUXCS MPOMBIIICHHON KCIUTYaTalluU U TIEPSIKUBAOIINX IEPUOJT
BOCCTaHOBJICHHS, a TAKXKe Psaa JPYTHX MaJbIX BOZOSMOB KYJIBTYPHOTO U aHTPO-
MOTeHHO TPaHC(HOPMHUPOBAHHOTO JIaH AT, UCIIBITHIBAIOIINX MOIIHYIO aHTPO-
TIOTeHHYIO Harpy3Ky [4, 6, 13, 33]. Bce 3To Mo3BOIISIET OXapaKTepU30BaTh yCIOBHUS
CYIIECTBOBAHHUS BO BCEX MCCIICAOBAHHBIX BOMOEMaX KaK (OKECTKHE, C SBHO BbI-
PaKCHHBIMH TIPOIIECCAMH aHTPOIIOTEHHOTO 3BTPOGHPOBAHUS U OTCYTCTBUS OHO-
TeHHOTO JIMMUTHPOBAHMUS, YTO OCOOCHHO HEOIArompUsATHO JIIsl SKOCUCTEM BOJIO-
emoB OOIIT [7, 11, 14, 35]. Hauboibliiee 6€CIIOKORCTBO B 3TOM IIJIaHE BBI3BIBAET
9KOCcHCcTeMa 03. SuIKoe, IIe BHYTPEHHSS HACKIIICHHOCTh TAKCOHOB Pa3IMYHOTO
paHra MUHIMAJbHA, a JOJI1 MOHO- M TUTHITMYECKUX POIOB MaKCHMallbHA U TIpe-
Bhimana 45%. [IpuMedarenbHo, 9To U psii Apyrux BogoeMoB CpenHe-Bomkckoro
KOMIUIEKCHOTO OMocdepHOro pe3epsara, oOnagaromux 0ojiee BBICOKUM TPUPO-
JIOOXPAHHBIM CTaTyCOM, TaKXK€ XapaKTEPHU3yeTCs] OTHOCHUTEIBHO HEBBICOKUMH
3HAYCHUSAMH (PIOPUCTHICCKUX KOI(P(PHUITMCHTOB TAKCOHOMHUYECKOTO pa3HOOOpa-
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314, 9TO, Ha HaIll B3IV, MOXKET YKa3bIBaTh HA OOIIYIO BHICOKYIO aHTPOIIOTEHHYIO
TpaHC(HOPMUPOBAHHOCTS JaHAmAadTa Camapckoi 001acTH U BHICOKUE (POHOBBIE
3Ha4YeHMs 3arps3HeHwui [6, 13, 32, 35].

Ta6numa 4 [Table 4]
CooTHOIIEHNEe TAKCOHOMHYECKHUX PAHTOB aJbIro(Iopbl MJIAHKTOHA

Pa3IMYHBIX BOAOEMOB
[The ratio of taxonomic ranks of phytoplankton of the studied lakes]

UHucno BHY-
M;Itc;io/zfzc LII/ICJ:IZ g);(floa/ Ynero sunos / TpI/IBI/IIKOBBI/X
- TaKCOHOB
Bomoem JI0 MTOPSIIKOB CEMENCTB q?ﬁg;ﬁe?i? YHUCJIO BUJIOB
[Reservoir] [Number of [Number of . [Number of
.- species/number | ! .
families/number | genera/number f intraspecific
ford £ famili of genera]
of orders] of families] taxa/number
of species]
3. 'atHoe [Lake Gatnoe] 2.35 2.39 2,72 0,06
3. Sunkoe [Lake Yaitskoe] 2,11 1,82 1,80 0,02
0O3. bonbuioe Bacunbesckoe
[Lake Bolshoe Vasilievskoe] 2,32 2,25 2,59 0,06

Dkonoro-reorpaguyeckuii aHaJN3 HE BBIIBHI CYIISCTBEHHBIX Pa3lUYUil
MEXIy adprogopaMy HCCISIOBaHHBIX BOIOoeMOB (Tabm. 5). B 3aBucmMoctu ot
MecTa OOMTaHUs BO BCEX O3epax Mpeolnafany IUIaHKTOHHBIE GopMbl (58—60%
BHZOBBIX U BHYTPUBHIOBEIX TAKCOHOB BOJOPOCIEH, IS KOTOPHIX U3BECTHO UX
Mecroobutanue). Takxke 3amerHa 10 6eHTOCHBIX (11-14%), mmaHkTOHHO-OEH-
TocHBIX (12-16%) u nmutopaneubx Gopm (11-13%), 9TO, BEpOSITHO, CBSI3aHO C
HeOoNbIION TITyOMHON JAaHHBIX BOgoeMOB. 1o pacmpocTpaHeHHIO npeodnanaiu
KocMOTIONHTH (0T 90%); IO OTHOIICHHIO K COJICHOCTH BOABI — HHAN(PHEPCHTHI
(6onee 75%). Ilo oTHOMIEHNIO K KUCIOTHOCTHU cpeabl (pH) crabuinbHO npeBanu-
poBanu uHanppepentsre Gopmsr (0T 50—60%), IPU STOM TOCTATOUYHO BHICOKA
J071s1 oOuTareseil EeIoYHbIX BO — ajJKaIn(UIoB U ankaauouoHToB (35-39%).
OTMeTHM, 9TO Pe3yABTaThl IKOJIOTO-TeOrpadMIeCKOTO aHAIN3a B [EJIOM THUITHY-
HBI JIIsl 3HAYUTEIIBHOW MacChl BOJIOEMOB YMEPEHHOM 30HBI.

Cpenu BCTpEUEHHBIX BHIOB-CAllPOOMOHTOB OCHOBHAS YacTh — HMHIUKATOPHI
HHU3KOW CTeleHH OpraHMYecKOro 3arps3HeHus (0T ¥-O 70 0-0-Me30CarpoOHOt
30H) — 46-54% ot o0miero umcia BUIOB BOZOPOCIEH-CanpoOnoHTOB (puc. 2).
[-Me30canpoObl — MMoKasaTesid CpefHel CTENeHH OPraHuYecKOW Harpy3KH — CO-
CTaBWIN COOTBETCTBEHHO 34—40%. MHauKaTopsl BBICOKOM CTENEHU OpraHuye-
cKoro 3arpsi3HeHus (ot B-o 10 p-canpoOHoit 30H) — 10-19% (puc. 3).

OnHako MOMOOHOE pacmpeneNicHHe BHAOBOTO COCTaBa BOAOPOCIEH HEIh3s
CUUTATh TOJHOCTHIO MO3UTUBHBIM MPU3HAKOM, MOCKOJBKY BHIBI-MHIUKATOPBI
HU3KOH CTETIEHH OPTraHWYecKOTO 3arps3HEHHs [0 BKJIALy B OOIIYIO YHCIICH-
HOCTh U OMOMaccy (PUTOIUIAHKTOHA HE MOTYT OBITh OTHECEHBI AXKE K KaTero-
pHH MacCcOBBIX BHIOB. Bo Bcex mcCceOBaHHBIX BOZOEMax OCHOBHOW BKIIAJ B
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(dopMupoBaHUE MOKazaTelIel KOJMYSCTBEHHOTO Pa3BUTHSI BOLOPOCICH BHOCHIN
npeacrasutenu cpeanei (36—42% no ynucneHHocTy puTomaHkToHa; 36—41% mno
OromMacce) U BBICOKOH CTETIeHH OpraHIdYecKoro 3arpsiHeHus (32-38 u 27-32%
10 YUCIIEHHOCTH U Oromacce (PUTOIUIaHKTOHA COOTBETCTBEHHO).

Tabauma 5 [Table 5]

JKos0ro-reorpaguyeckuii aHaau3 GUTOIIAHKTOHA HCCIeAyeMbIX 03ep
[Ecological and geographical analysis of phytoplankton of the studied lakes]

Bcero BUIOBBIX U BHYTPHUBHIOBBIX TAKCOHOB
[Total species and intraspecific taxa]
Okonoruyeckas rpymnmna 03. Bonbmioe
[Ecological group] 03. I'atHOE 03. Sunkoe
[Lake Gatnoe] [Lake Yaitskoe] Bacubeckoe
[Lake Bolshoe Vasilievskoe]
ITo MecTooOuTaHMIO [According to habitat]
BenrtocHsie [Benthic] 29 31 31
JIuTopanbhsle [Littoral] 34 25 35
Oopacrarenu [Foulers] 4 3 5
OO6pacraTenu-riaHKTOH- 1 1 1
Hbl€ [Foulers and plankton]
IInankronHbIe [Planktonic] 158 127 168
Il1aHKTOHHO-OEHTOCHBIE
[Planktonic-benthic] 33 28 42
[ImaHKTOHHO-TUTOPATIHHEIE 1 1 1
[Plankton-littoral]
[ImankTOHHBIE OOpacTaTEIH 1 1 1
[Planktonic foulers]
DnubuoHT [Epibiont] 1 1 0
Bcero [Total] 262 218 284
Ilo pacpoctpaneHuIo [According to dissemination]
Anpnuiickuii [Alpine] 1 0
BopeanbHblii [Boreal] 8 5 6
Kocmomnomut [Cosmopolitan] 189 162 185
CeBepo-anpnuiickuit 1 1 0
[North-alpine]
CyoTponunyeckHii [Subtropical] 1 0 1
Tponuyeckuii [Tropical] 1 1 1
Bcero [Total] 201 170 193
ITo oTHOIIICHHIO K COJICHOCTH [According to salinity]
Tanmod o6 [Halophobs] 1 5
T"amodui [Halophiles] 25 27 24
Wuauddepent [Indifferent] 132 157 169
Mesorano0 [Mesohalobs] 3 4 4
Ouurorano6 [Oligohalobs] 13 12 13
Bcero [Total] 174 203 215
ITo orHomenuto k pH [According to pH]
Anxamudui 1 ankanuOuoHT
[Alkaliphile and alkalibiont] 39 36 43
Wnmuddepent [Indifferent] 46 61 59
Anodu u aiumo6HOHT 6 4 7
[Acidophile and acidobiont]
Bcero [Total] 91 101 109
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Yucrno BUJIOB, €11. [Number of species, units]

Xo oX X xB o of B-o oa B pfa oPp Bp a ap p
30Ha canpoOHOCTH [Saprobity zones]
M 0s. atnoe [Lake Gatnoe]; ! Os. Suukoe [Lake Yaitskoe];
M 03. Bonsuoe Bacunbesckoe [Lake Bolshoe Vasilievskoe]

Puc. 2. PacnipesienieHue BUIOB-UHAUKATOPOB CATPOOHOCTH HCCIICAYyEMBIX 03¢ep: ()(-0) —
KCEHO-OJINTOCANpPoOBI; (0-)) — OJIMTO-KCEHOCANpPoo; () — OJIUro-KCeHoCcanpoo;
(x-B) — xceno-B-me30canpoOsl; (0) — onurocanpoOsr; (0-f3) — omuro-f-me3ocanpoosr;
(B-0) — p-omuro-me3ocanpoosr; (0-0) — oUro-a-Me3ocanpoosr; () — f-me3zocanpoosr;
(B-a) — B-a-me3ocanpobsl; (0-f) — a-f-me3ocarpodsr; (B-p) — B-Me30-monucanpoo,

0 — 0-Me30canpod; o-p) — o-monucanpood; (p) — noiamucanpod
[Fig. 2. Distribution of species-indicators of saprobity in the studied lakes:

(x-0) - xeno-oligosaprobes; (0-) - oligo-xenosaprobes; (y) - oligo-xenosaprobes; (x-f) -
xeno-B-mesosaprobes; (0) - oligosaprobes; (0-B) - oligo-B-mesosaprobes; (B-0) - b-oligo-mesosaprobes;
(0-a) - oligo-a-mesosaprobes; (B) - B-mesosaprobes; (B-o)) - B-a-mesosaprobes;

(a-P) - a-B-mesosaprobes; (B-p) - B-mesopolysaprobes, () - a-mesosaprobes;

(a-p) - a-polysaprobes; (p) - policyprobes. On the X-axis - Saprobity zones;
on the Y-axis - Number of species, varieties and forms]

YpOoBeHb CXOJICTBA BHJOBOTO COCTaBa MCCIIEAYEMBIX BOJOEMOB OLIEHHUBAJICS
Kak ocTaTouHo BEICOKHH (K$s>68%) (Tabm. 6), 9T0, BEpOsATHO, CBSI3aHO C OIH3-
KUMHU MOPGOMETPHUSCKUMU, TUAPOPUINISCKUMU, THIPOXUMUICCKIMU Mapame-
TpaMH BOZOEMOB, OJMHAKOBBIMH KIIMMATHIECKUMU YCIOBHIMH, & TAKIKE CXOKUM
npoQuIeM U YPOBHEM aHTPOIIOTCHHON HATPY3KH.

Tabnuna 6 [Table 6]
Kos¢puuuent Bunosoro cxoncraa Cepencena (Ks,%)
(uTomIaHKTOHA HCCIeyeMbIX 03ep
[Serensen species similarity coefficient (Ks, %) in the studied lakes]

Osepo [Lakes] 03. I'atHOE 03. Slunkoe | O3. Bosbmoe BacuibeBckoe
p [Lake Gatnoe] [Lake Yaitskoe] [Lake BolshoeVasilievskoe]
T'arHoe [Lake Gatnoe] 100 75 68
Slunkoe [Lake Yaitskoe] 75 100 78
Bonwmoe BacunbeBckoe
[Lake Bolshoe Vasilievskoe] 68 78 100
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[NoxazaTeny KOMMIECTBEHHOTO Pa3BUTHA (PUTOILIAHKTOHA B IIEPUO UCCIIEIO-
BaHUIl HauboJee BrIcOKH B 03. Bonbmoe Bacuibesckoe (puc. 3). B 03. 'atHoe 1
03. Sluitkoe OHU OCTaBaJIMCh MIPUMEPHO Ha OXHOM YPOBHE H CYIIIECTBEHHO YCTY-
aJu TakoBBIM B 03. bonbioe BacunbeBckoe. CpeiHece30HHbIE 32 UCCIIENyEeMBbIit
MepUOA 3HAYCHHUS MOKazaTelell KOJIMYECTBEHHOTO pa3BUTHA (HUTOILTAHKTOHA
COMOCTAaBUMBI C AHAJOTHYHBIMH MOKA3aTeIsIMU Pa3BUTUS  (DUTOIIAHKTOHA
JPYTUX MAJBIX BOJIOEMOB aHTPOIIOTEHHO TpaHC(HOpMHUpPOBaHHOTO ammadra [11,
16, 31-37].
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2013 2014 ’ 2013 2014

M 0s. I'atoe [Lake Gatnoe]; ! Os. Suukoe [Lake Yaitskoe];
M 0s. Bonsioe Bacunbesckoe [Lake Bolshoe Vasilievskoe]

Puc. 3. Cpennss uncnenHocts N + SD (A4) u cpennsas 6uomacca B = SD (B)
(uTOIIIAaHKTOHA B UCCIeAyeMbIX Bogoemax B 2013—2014 rr.
[Fig. 3. Mean number N £ SD (4) and mean biomass B + SD (B) of phytoplankton in the studied lakes
from 2013 to 2014, where SD - Standard Deviation. On the X-axis - Year of phytoplankton sampling;
on the Y-axis: 4 - Number of phytoplankton, billions of cells/m?*; B - Biomass of phytoplankton, g/m?]

Kak moka3pIBaloT MHOTOYHCIICHHBIE HCCIIENOBaHUS, BHUAOBOH COCTaB (H-
TOILUTAHKTOHA CBS3aH C YPOBHEM OPTaHUUYECKOTO 3arps3HeHHs BojpoeMma. Tak, B
BOJOEMax C HU3KUM YPOBHEM TPOGHOCTH B (PUTOIUIAHKTOHE CPEAN MACCOBBIX
BUJOB NPeo0IafatoT 30JI0TUCThIE, JECMUANEBBIE, TMHO(UTOBBIE U TUATOMOBEIE
HeHTprYecKre Bomopociu. [lo Mepe yBenwdeHUs comepKaHUs OpraHUIECKUX
BEIIECTB B BOJOEMAaxX BO3PACTAET POJIb 3€JCHBIX XJIOPOKOKKOBBIX BOJOPOCIHEH,
IMaTOMOBBIX, TMHO(HUTOBEIX H 3BIJICHOBBHIX BOAOpOCIei. B aBTpodHBIX 1 rumep-
Tpo(HBIX BOJOEMAxX MpeodIa aroT, Kak IPaBUIIO, IHAHONPOKAPUOTHL U AUHODU-
ToBbIe Bogopocnu [11, 32, 33, 36].

Bo Bcex uccien0BaHHBIX BOAOEMAX BEAYILYIO poib B (JOPMUPOBAHUY YUCIICH-
HOCTH (PUTOITAHKTOHA BHOCHIIM IIaHOIIPOKapHOTHL. WX BKITax B popmupoBaHme
CpEeHUX 3a IepUO HAOIIOCHUS 3HAYCHUI1 YNCIICHHOCTH MaKCUMAJICH B BOTOEMeE
ypOaHn3upoBaHHOTO JaHAmadra — 03. boipmioe Bacunbesckoe (89%), MuHIMA-
JIeH — B 00beKTe NMpUPOAHOTro Hacieaus o3. IatHoe (40%). 3enensle u guaro-
MOBEIC BOIOPOCH TaKKe BHOCWJIM 3HAYMMBIN BKIaI B (POPMUPOBAHUE OOIIEH
YHCIEHHOCTH BOfOpociei, cocTanisst 23 u 16% cOOTBETCTBEHHO B 03. SluIkoe,
17 1 21% — B 03. I'atHoe. Jlons nuatoMoBBIX Bogopociei B 03. bonpmoe Bacu-
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JTBEBCKOE HE TpeBHImana 9% OoT cpenHei o0mel YiCIeHHOCTH (PUTOIIAaHKTOHA.
Bknan npencraButenei APyrux OTAEIOB COCTABISLT MeHee 5%.

Cpenn UMAHOMIPOKAPHUOT B PAaHT JOMHHAHT II0 YMCICHHOCTH BO BCEX BOIO-
emax HamnOonee yacto (>50% ciryuaeB) Bxoauau Buabl M- u H-tuma, ciocoOGHbIe
BBI3BIBAaTh IOBEPXHOCTHOE «IBETEHHE» BOABL Microcystis aeruginosa (Kiitz.)
Kiitz., M. wesenbergii (Komarek) Komarek ex Komarek, M. pulverea (Wood)
Forti emend. Elenk, Dolichospermum flos-aquae (Brébisson ex Bornet & Flahault)
P.Wacklin, L.Hoffmann & J.Komarek, Aphanozomenon flos-aquae (L.) Ralfs. Kpo-
M€ TOTO, B COCTaB JOMUHHPYIOUIETO KOMIUIEKCAa BXOIMIN HUTYATHIE «Oe3reTepo-
uuctHbie» (opmbl S -tuna: Jaaginema gemincensis (Menegh. ex Gom.) Anagn.
et Kom., Pseudanabaena limnetica (Lemm.) Kom., a Takxe Phormidesmis molle
(Gomont) Turicchia, Ventura, Komarkova & Komarek, Phormidium molle f. tenue
(Woronichin) Elenkin., Planktolyngbya limnetica (Lemm.) Kom.-Legn. et Gronb.
B 03. ['aTHOE B OT/ENBHBIC IEPUOBI KM HaUOOJEE YaCTO COMYyTCTBOBAIU U3 JHa-
TOMOBBIX Bojiopociteii — Nitzschia palea (Kiitzing) W.Smith, Ulnaria acus (Kiitz-
ing) M.Aboal, Stephanodiscus hantzschii Grunow, U3 3e1eHbIX Bofopociieii — Des-
modesmus communis (E.Hegewald) E.Hegewald. B 03. funkoe u 03. Bombiioe
BacuibeBckoe B Ka4ecTBe COAOMHHAHT MOIIH BBICTYNATh Monoraphidium con-
tortum (Thuret) Komarkova-Legnerova, Desmodesmus communis (E.Hegewald)
E.Hegewald (3enenbie Bogopociu). OTMETHM, 4TO 3HAYUTENbHBIA BKJIAJ] LUAHO-
HPOKAapHOT S -THIA IO3BOJISET 3alON03PUTh TEPBBIE NPH3HAKM Hadajla Tak Ha-
3BIBAEMON «OCHMIIIATOpUEBONY Oonesni [3, 4, 16, 27, 36], uto HeOIAronpUsATHO
st 03. bonpoe BacuimbeBckoe, COCECTBYIONIETO ¢ YHUKATBHBIME MPUPOIHBIMH
KOMIDIEKCAMH, ¥ TYOUTENBHO Ul CaMOOBITHBIX KOCHUCTEM MAMSATHUKA TPUPOJIBI
03. Slurkoe U 0ObeKTa MPUPOIHOTO Haciemus 03. ['arHoe.

OcHoBHOI! BKJIax B (hopMupoBaHUE OHOMAcchl (PUTOIUIAHKTOHA B 03. bonbioe
BacunbeBckoe, Kak U B CIIydae ¢ YUCIEHHOCTBIO, BHOCHIM LIMAaHOIPOKApHUOTHI (57%
OT CpelHeH 3a MEepUOI MCCIeNOBaHus OuoMacchl). JIoms 3eNMeHBIX U TMaTOMOBBIX
Bomopocie cocraBmsuia 23 u 10% cooTBeTCTBEHHO, MPEICTaBUTEIEH OPYTHUX OT/Ie-
1oB — Menee 5%. B 03. Sluiikoe 0CHOBHOI BKIaj B popMUpoBaHKe OromMacchl (puto-
TUIAHKTOHA BHOCHUTH IIMAHOTIPOKAPHOTHI (32%) 1 IMaToMOBEIE BOIOpocitH (29%). 3a-
METHYIO poib urpaiu 3enensle (13%), muaodurossie (12%) u kpunrodurossie (10%)
Boziopocii. B 03. ['aTHOe HaMOOIBIIHI BKIJIAT BHOCHIIM THATOMOBBIE BOopociu (42%
OT CpeHei 3a eproT UCCIeNoBaHmsI OnoMacch). J10JIs HaHOMPOKAPUOT U AUATOMO-
BBIX Bofopociiei coctapisiia 23 1 20% coOTBETCTBEHHO.

[To 6uomacce Haubosee yacto (>50% cirydaeB) B paHT TOMUHAHT B 03. ['aTHOE
Bxonuiu Melosira varians C.Agardh, Stephanodiscus hantzschii Grunow, Linda-
via comta (Kiitzing) Nakov, Gullory, Julius, Theriot & Alverson u3 TUaToMOBBIX
Bonopocieit; Microcystis aeruginosa (Kiitz.) Kiitz., M. wesenbergii (Komarek)
Komarek ex Komérek n3 nunanonpoxapuor. B 03. flunkoe oCHOBY KOMILIEKca
BHIOB, TOMHUHHPYIOIINX IO OnoMacce (DPUTOIUIAaHKTOHA, COCTABIIIIN W3 [IHAHO-
npokapuot Microcystis aeruginosa, Aphanozomenon flos-aquae, U3 IUaTOMOBBIX
Bojiopociielr — Stephanodiscus hantzschii, Lindavia comta, w3 THHODUTOBBIX —
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Ceratium hirundinella (O. F. Miill.) Bergh. B 03. bonbimoe Bacuibesckoe Hanbomnee
4acTo B POJIM JOMHHAHT 110 OMoMacce BeICTynanu Microcystis aeruginosa u M. we-
senbergii. HuTuarsie 6e3rereponcTHbie (DOPMBI BBULY CBOCH MEIKOKJICTOYHOCTH
JIaXke MPU OTHOCHUTEJILHO BBICOKOM YHUCIICHHOCTH B PAHT TIOMUHAHT BXOJIVIIN PEIKO.

Tpoduyeckuii craryc 03. boipmoe BacuibeBckoe, paccuuTaHHBIA 110 OHO-
Macce (DUTOINIAaHKTOHA, OICHUBAJICS KakK THIepIBTPoGdHBIN, 03. [aTHOE M 03.
SAunkoe — 3BrpodHEIi [14]. Tpoduuecknii cTaTyc BOIOSMOB IOITBEPIKIACTCS
KaK MOKA3aTeIsIMU KOJMYSCTBEHHOTO Pa3BUTHUS (PUTOIUIAHKTOHA, TAK U BHIOBBIM
COCTaBOM ITPeoOIaAIONIHX QOPM.

YpoBeHBb BHIIOBOTO Pa3HOOOPA3Hs U BEIPABHEHHOCTH OLICHUBAJIH C TIOMOIIBIO
unjekco llennona (H) u Iueny (E), paccumtannbix mo umciennoctd (Hy,
E,) u 6uomacce durornankrona (Hy, E,) 3a nepuon nabmonenuns. Hanbosn-
e TIOKA3aTeIH BUAOBOTO pa3HOOOpPasns M BEIPAaBHEHHOCTH COOOIIIECTBA OTME-
uenbl B 03. ['atnoe (H = 3,624+0,09 6ur/sx3.; E = 0,61+0,08; H, = 3,89+0,19
our/r; E; = 0,69+0,08). B 03. bonbmoe BacuibeBckoe OHH HECKOIBKO HHKE:
H,=3,1940,116u1/5k3., H,=3,75+0,58 6ut/r npu BeipaHenHoctd E = 0,49+0,10,
E, = 0,58+0,11. 3nauenus unaexcos llleHHOHA MO3BOIMIM OXapaKTEPU30BATh
(UTOIIAHKTOH 000X BOJOEMOB KaK aJIbIOIIEHO3bI C BRICOKHM BHIOBBIM Pa3HOO-
OpasneM. MUHHMAaJIbHBIC 3HAYCHUS BHIOBOTO Pa3HO00Opa3us (PUTOIIIAHKTOHA OT-
Mevanuch B 03. funkoe (H, = 2,56+0,59 6ur/>x3.; H, = 3,03+0,63 6ut/r), npuuem
YpOBEHb BHIIOBOTO Pa3HOOOpa3dsi OTHOCHTENBHO YHCIEHHOCTH (DPUTOIDTAHKTOHA
SIBJISUICS. HEJIOCTATOYHBIM, a [0 OMOMAcCe JIUIh HEMHOTHM MPEBBINIAT TIOPOrOBOE
3Ha4YeHne. HanMeHpIid ypoBeHb BBHIPABHEHHOCTH COOOIIECTBA CPEId BCEX H3-
YYEHHBIX BOZIOEMOB Takke oTMeueH B 03. Suikoe (E = 0,46+0,09, E = 0,51+0,09).

VYpoBeHs nomuHHpOBaHUS CHMIICOHA S, KOTOPEIM OTpakaeT CTENeHb IPeod-
NaNaHus OMHOTO BUJA HAJ JPYTUMH, OMOJIHSET WH(POPMATHBHOCTh HHICKCOB
BHJIOBOTO pa3HO00Opa3us W BeIpaBHEHHOCTH [17]. Hambosee BBICOKMIT MHIECKC
noMuHUpoBanus CUMIICOHA S, paCCYMTAHHBIH OTHOCHTENBHO YUCIEHHOCTH (hH-
TOIIaHKTOHA, 3apMKCHPOBaH B 03. bombmoe Bacumbesckoe (S, =0,29+0,07), Be-
POSTHO, 3TO CBSI3aHO C HAUOOJIEe BBICOKAM YPOBHEM JTOMHUHHUPOBAHUS [UAHOIIPO-
KapHuoT B 3TOM BogoeMe. B 03. I'aTHOE 1 03. Sunkoe 3TOT Mokasarenb HECKOIBKO
HuKe U coctapisn S = 0,22+0,07.

ITo 6uomacce S, = 0,37+0,11 makcumarnen B 03. 'aTHOE, 4TO, BEPOATHO, CBsA3a-
HO C IOMUHHPOBAHUEM B BOJOEME KPYITHOKIETOYHBIX THATOMOBBIX BOJOPOCIICH.
B 03. bonemioe BacuinbeBckoe n B 03. Suikoe 3HaUCHUSA SB HECKOJIBLKO HIKE U
cocrasisui 0,13+0,03 u 0,11+0,04 coorBeTcTBEHHO. Takne 3HAUYEHHUS 3TOTO I0-
KazaTeJsi, BEpOsITHO, OOYCIIOBJIEHBI TEM, UTO B IaHHBIX BOIOEMaX KaK IO YHCIICH-
HOCTH, TaK ¥ M0 OMoOMacce mpeoliiafaiu METKOKICTOYHBIC BUIIbI IHAHOIIPOKA-
puot. [losToMy maxe mpH «GKeCTKOM» ypOBHE JOMUHHPOBAHHS IO YHCICHHOCTH
UX YPOBEHb JOMHUHHUPOBAHUS O OMOMAcce CYIMIECTBEHHO YCTYMAN aHAJOTMIHBIM
MTOKa3aTeIsIM OTHOCUTEIHHO YHCICHHOCTH.

B cooTBeTCTBHY C COBPEMEHHOMN KOHIIEMIIUEH BUIOBOTO Pa3HOOOpa3us B KO-
JIOTUH, WHJIEKC BUIOBOTO pa3HooOpasus llleHHOHa pencTaBiiseT co00i QyHKITHIO
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YHclia BUJIOB U CTEIICHb BHIPABHEHHOCTH MX OOMIIUS B cooOmectse [9, 14, 17].
H, u H, TecHO KOppeIMpOBaIM C MHAEKCAMH BBIDABHEHHOCTH M IOMUHUPOBAHHUSI
(R=0,65-0,83) n cnabo — ¢ ynenabHbIM BUIOBBIM OorarcteoMm (R =0,25-0,33).
Kak moka3bIBaroT ucciieIoBaHUs, ONPENLSISIONIAs POJIb BEIPABHEHHOCTH U JOMHU-
HUPOBaHUsI B ()OPMHPOBAHUH IICHOTHYECKOTO Pa3HOOOpa3us COOOMECTB (HUTO-
IJJAHKTOHA BOOOIIE XapaKTepHa JUIsl MaJIbIX BOJOEMOB C KYJIBTypHO-arpapHOi U
KOMMYHAITbHO-OBITOBOM (hOpMOI aHTPONIOTeHHOW Harpy3ku. Torma Kak B BOJIO-
€Max, MMOJIBEPIKEHHBIX UHTEHCUBHON MPOMBIIUICHHONW YKCILTYaTaIllH, OTPees-
IomIast poib B GOPMUPOBAHHHN TTOKA3aTENICH BUIOBOTO Pa3HOOOPA3Hs OTBOIUTCS
HUMEHHO yZIeNbHOMY BUI0BOMY OorarcTsy [9, 16, 31].

PesynpraTs! canpoOHOIOTHUECKOTO aHaIM3a TIOKA3alId, 9YTO CPEAHUI 3a IIepH-
0J1 UCCIIeIOBaHUs Hanboee BHICOKUNA HHAEKC callpoOHOCTH OTMeueH B 03. SAul-
koe (1,92 £0,22). B 03. bonsiioe BacunbeBckoe oH Heckobko Huke (1,83+0,18).
B 03. I'atHoe nHnekc campobHoctn Haumenblnit (1,71+£0,21). Tem He MeHee
CpenHue 3a IepHo HAOMIONCHUI WHAEKCH CalpoOHOCTH MO3BOJIMIA OXapaKTe-
PpHU30BaTh BCE M3YUYEHHBIC BOJIOEMBI KaK B-Me30canpoOHbIe, yMEPEHHO 3arpsAa3HEH-
mele ¢ 111 knaccom kadgecTBa BOJI.

BoiBOABI

1. 1o BEIOBOMY COCTaBy anmbrouopa IIaHKTOHA H3yYSHHBIX BOTOCMOB SIBILSI-
J1ach 3€JIEHO-AMaTOMOBO-IIMaHOIIPOKApUOTHON. BuioBoe OorarcTBo Bogopocieil
BO BCEX 03€pax OLEHUBAJIOCH KaK BBICOKOE.

2. Iloka3zarenu KOJIMYECTBEHHOIO pPa3BUTUS (PUTOILUIAHKTOHA BO BCEX BOJO-
eMax MOXXHO OXapaKTepH30BaTh KaK BBICOKHE. Hanbompime 3HaUuCHHS YHCIICH-
HOCTHU U GuoMacchl (PUTOMIAHKTOHA OTMEYanIuch B 03. bonbioe Bacunbesckoe,
HaWMeEHbIIME — B 03. ['aTHOE.

3. Ananmus unaekcos lllennona u [Tueny nmokasai, 4yTo aldbproueHo3sl o3. ['ar-
Hoe U 03. bonbioe BacunbeBckoe 0THOCATCS K albrOLEHO3aM C BBICOKUM BUO0-
BBIM pazHOOOpa3zueM, 03. SuIKoe — K aJIbroLleH03aM ¢ HEJJ0CTaTOYHBIM BUOBBIM
paszHooOpasuem.

4. Tlo 3HayeHHUAM cpenHel 3a mepuoa HaOmoAeHHs OMOMAacChl BOIOPOCIEH
03. bonemioe BacuiibeBcKkoe OTHOCHIIOCH K THIIEPTPOGHOMY THITY, 03. ['aTHOE M
03. Su1koe — K 3BTpO(HOMY THUILY.

5. JlaHHBIE CarpOONOIOTHIECKOTO aHATN3a MMOKa3aIH, YTO BCE BOJOEMEI OT-
HOCHJINCH K J-Me3ocanpobHomy Tuty ¢ Il kmaccom kauecTsa BOx (YMEPEHHO 3a-
TPSI3HEHHBIE BOJIBI).

6. AHanu3 (IOPUCTUUECKOTO COCTaBa, COOTHOIIECHUS TAKCOHOMUYECKUX PaH-
rOB, TIOKa3aTesiel KOJIMYECTBEHHOIO Pa3sBUTHUS U CTPYKTYpPbl KOMILIEKCA BUIOB-
JOMUHAHT BBISIBWJI MPHU3HAKU AMcOaNaHCca B DKOCHUCTEMaX U Pa3BUTHS «OCIIHJI-
JIATOPUEBOID) OOJIE3HHU BO BCEX HCCICMIOBAaHHBIX 03¢paxX BHE 3aBUCHMOCTH OT HX
IPUPOIOOXPAHHOTO CTaTyca BCIEACTBUE aHTPOIIOTEHHOTO BO3/IEIICTBUS U OTCYT-
CTBHSI OMOTEHHOTO JTMMUTHPOBAHMS.
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Ecological condition of small reservoirs of different
nature protection status (Samara region)

Currently, the conservation of the unique ecosystems of small water bodies located
within cultural landscapes and/or in areas with limited nature protection status is of
urgent issue. It is such hydrobiocenoses that are the most susceptible to increasing
anthropogenic impact. Phytoplankton is a good indicator of the ecological situation
in the reservoir. The aim of the work was to analyze the composition and structure of
phytoplankton of some small urbanized lakes of Samara region with different levels of
protection and degree of anthropogenic load.

Here, this is the first time we present an analysis of the current ecological state
of three small water bodies having various nature protection statuses: Lake Yaitskoe
(53°10'85"N,50°17'46"E), the regional natural monument; Lake Gatnoe (53°14'93"N,
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50°11'83"E), Samara region natural heritage site; and Lake Bolshoe Vasilievskoe
(53°54'40"N, 49°53'24"E), the suburban lake located in the transition zone of the
Middle Volga complex biosphere reserve (See Table 1). We collected samples for
phytoplankton study and basic physical and chemical measurements in the growing
season from 2013 to 2014 (See Tuble 2). We sampled the algae with a Ruttner
bathometer. The material was fixed with 40% formalin solution. The cell count was
carried out in the chamber “Uchinskaya” (Russia) with a volume of 0.01 ml. This
chamber is a glass plate with low sides, the bottom of which is equipped with a special
counting grid, optimized for counting plankton. Organisms are counted twice in
20 bands. Species identification of algae and counting of their cells were carried out
on the microscope “BIOLAR PI” (limited liability company “Biolar”, Poland) with an
increase of 600 times. To determine the species of algae, we used reference guides from
the series “Determinants of freshwater algae of the USSR” and “Susswasserflora von
Mitteleuropa”. The classification of Reynolds and co-authors was used to differentiate
phytoplankton into functional groups. S -type (planktotrichete type) consisted of
filamentous non-heterocyst forms of cyanoprokaryotes that previously belonged to
genus Oscillatoria, M-type contained representatives of genus Microcystis, H, -type
contained representatives of genera Anabaena and Aphanizomenon. The similarity of
the algae species composition of lakes was estimated with the Sorensen coefficient
(Ks). The level of cenotic diversity and the degree of community alignment were
assessed using Shannon (H) and Pielu (E) indices, respectively, taking into account the
standard deviation. The dominant species were those whose number and biomass was
10% or more of the total value. The Simpson dominance index (S) was used to estimate
the degree of dominance of individual species. Assessment of saprobity of waters was
carried out by the method of Pantle and Bucc in the modification of Sladechek, using
known indicator values of saprobity of individual species.

The general state of ecosystems of the studied lakes was analyzed on the basis of
the qualitative composition and quantitative development of phytoplankton from 2013 to
2014. In all lakes, the species richness of phytoplankton was quite high and contributed
mainly by chlorophytes, diatoms and cyanoprokaryota species (See Table 3 and Fig. I).
Floristic analysis revealed signs of imbalance in lake ecosystems, probably caused by
anthropogenic impact and/or lack of biogenic limitation (See Table 4). This situation is
especially unfavorable for ecosystems of water bodies of protected nature areas. Ecological
and geographical analysis did not reveal significant differences between the algal flora of
the studied reservoirs (See Table 5). The level of similarity of the species composition of
the studied reservoirs was quite high (See Table 6). Perhaps this was due not only to similar
abiotic parameters of the environment, but also to a high level of identical anthropogenic
load. Quantitative phytoplankton development was high in all water bodies, the highest
one was observed in Lake Bolshoe Vasilievskoe, and the lowest in lake Gatnoe (See Fig.
3). According to average algal biomass over the study period, Lake Bolshoe Vasilievskoe
corresponds to the hypertrophic state, while lakes Gatnoe and Yaitskoe are eutrophic.
Phytoplankton species diversity and alignment were highest in lake Gatnoe, and smallest
in lake Yaitskoe. According to saprobity, the studied water bodies were B-mezosaprobic
which corresponds to the water quality class III. Analysis of the floristic composition,
the ratio of taxonomic ranks, indicators of quantitative development and the structure
of the dominant species complex revealed signs of an imbalance in ecosystems and the
development of “oscillatory” disease in all studied lakes, regardless of their conservation
status due to anthropogenic impact and lack of biogenic restriction.

The paper contains 3 Figures, 6 Tables and 38 References.

Key words: phytoplankton; taxonomic composition; species diversity; water
quality; eutrophication.
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MHoroneTHsIs TMHAMHKA U COBPEMEHHOE pacrpenaeieHne
peunoii sxkuBopoaku (Viviparus viviparus)
B HoBocuOUpCcKoOM BOTOXpaHMIIHIIE

Pa6ota BEITIONTHEHA ITPU YaCTHYHOHN (hHHAHCOBOM moanepxkke Poccuiickoro
(onzma pyHAaMEHTANBHBIX UcCIenoBaHui, rpanT Ne 18-04-01001.

Ilpedocmagnenvt  pezynbmamvl  MHO2ONemHUX  uccredosanuii  (2002-2018)
NPOCMPAHCMBEHHO20 PACNPEOeNeHUs, YUCIEHHOCU U OUOMACCHl  UYHCePOOHBIX
monntockos Viviparus viviparus (Linnaeus, 1758) 6 Hosocubupckom sodoxpanunuuye.
Ommeuera 8biCOKAsi CKOPOCMb PACCENLEHUSL MOLIIOCKOS O 800OXPAHUIUULY, YIMO MOICEM
ObIMb CEA3AHO C UX NEPEHOCOM PLLOOTOGHBIMU U mypucmuyeckumu cyoamu. Cpeorsis
u makcumanvhas 6uomacca V. viviparus na omoenvhvix yuacmkax Hosocubupckozo
B6000XPAHUNUWA CYUWECIMBEHHO NPesblulden 3HAYEeHUs, U36eCmHble 01 6000eM0O8 8
UX ecmecmeeHHOM dapeane, YmMoO CEUOEMENIbCMBYen O ONA2ONPUSMHOCMU YCA0GULL
00UMAHUSL MOTTIOCKO8 8 6000eMe-PeyUnueHme. YCneunHomy 0C60eHUI0 HCUBOPOOKAMU
B6000XPAHUIUWA CROCOOCMBYIOM UX GbICOKASL NPUCNOCOONEHHOCHb K CE30HHbIM
KOMeOaHUusiM YPOGHs 800bl, CNOCOOHOCHb K GbIJCUBAHUIO HA BPEMEHHO O0OCHIXAIOUUX
yuacmkax aumopanu. JKusopooku usbecaiom naubonee npomoynvie y4acmKu 6 6epxHet
uacmu 6000XPAHUIUIYA C NECUAHBIMU SPYHMAMU, YMO Oeldem MAalo8eposnHbIM UX
paccenenue 6 pycie p. Obb eviuie u HUHCe B0OOXPAHUIUWLA, OOHAKO MO2YN 0C8AUBAMND
notMeHHble 8000eMbl OACCeliNg, CO30a6aNb NOMEXU 8 SKCNIYAMAYUU PACHOTONCEHHbIX
6 NPOMOKAX 2UOPOMEXHUYECKUX COOPYICEHUIL.

KiroueBblie ¢10Ba: yyoicepooHbie 6udbl, MOLIIOCKU, uHéasuu,; baccetin p. Obv.

BBenenue

BuopaznooOpasue siBIsSETCS OJHUM M3 OCHOBOIOJIATAIONIUX XapaKTEPUCTHK
YKUBOH MPHUPOJIBI, CIIOCOOCTBYIOMINX MTOIEPKAHUIO €€ YCTOWIMBOCTH U obecIe-
YUBAIOIIUX MPEA0CTaBICHUE YKOCUCTEMHBIX yciIyT. HecmoTps Ha BceoOtiee npu-
3HAHHE BAKHOCTH COXPAaHECHUS OMOIOTHYECKOTO pa3HO00pa3us, yCHIINBAIONIEECS
AHTPOIIOTEHHOE BO3/ICUCTBUE HA DKOCUCTEMBI BEJET K MX 3arpsA3HEHUIO, pa3py-
IIEHUIO MECTOOONTAHUI BUIOB M CHIDKEHHIO BHIOBOTO pa3HooOpasms. K uncmy
HauboJiee OMACHBIX BUJIOB aHTPOIIOTEHHOH TpaHC(hOpMalMK BOAHBIX SKOCUCTEM
OTHOCHUTCS OHOJIOTHYECKOE 3arpsS3HEHIE BOJOEMOB, CBSI3aHHOE C BCCIICHUEM Y-
KEPOJHBIX BUIOB. VIHBa3WM Uy>KEPOIHBIX BHIOB BEIyT K TOMOTEHHM3AalUU OHO-
TBHI, CHIDKEHHIO BHAOBOTO Pa3sHOOOpasus W HapyIICHHIO (PYyHKIUI SKOCHCTEM.
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Ha 60pn0y ¢ 9ykepoJHRIMU BUIaMH TOJbKO B Benmukux ozepax tparutcs 168 MiH
J0JIapoB exeronHo [1]. M3BecTHO, 4TO Hanboee MOABEPIKEHBI MHBA3HSAM HapPY-
IIeHHBIe, 00CTHEHHBIE M YBOJIONNOHHO MOJIOIBIE KOCHCTEMBI, ONM3KHE K yXKe
3aCeJICHHBIM YyKEePOIHBIMHU BUIAMH 30HBI, & TAKKE YUYACTKU TPAHCIIOPTHPOBKH K
TOPTOBIH Yy>KEpPOAHBIMU BUAamu [2, 3]. HecomHEeHHO, 3BOTIOIMOHHO MOJIOABIMA
9KOCUCTEMAMHU SIBIISTIOTCSI BOAOXpaHminiia. Kpome Toro, BOIOXpaHIITHIIA MOXKHO
OTHECTH U K BOIOEMaM C HHTEHCUBHOM TOPTOBIIEH Uy>KEPOAHBIMH BHIAMH, TaK KaK
MHTEHCUBHOE PHIOOX03HCTBEHHOE HCIIOIh30BAHUE BOAOXPAHUITHUIL TPEIIOIaracT
pa3BeeHHe W TOPTOBIIO MHTPOAYIHMPOBAaHHEIMHU BUaamMu peIO. Bee 310, a Tarke
MHOTOYHCIICHHBIC HAXOJKU BCEJICHIICB MTO3BOJISIIOT PACCMATPHUBATh BOIOXPAHUIIU-
I1a KaK [IEHTPBI PACIIPOCTPAHEHHUS YyKEPOIHBIX BUJIOB B OacceiHax pek [4].

HoBocubupckoe BOMOXpaHUITHIIE — ETUHCTBEHHOE KPYITHOE PABHUHHOE BOJIO-
xpanunuie Ha p. O0b. [lepBoe mosiBICHUE UYyKEPOIHBIX BHIOB I'HIPOOHOHTOB
B BOJIOXPAHWIUIIE CBSA3aHO C ICJICHANPABICHHBIM BCEIICHUEM I[CHHBIX MPOMBIC-
JIOBBIX BHJOB PBIO, IPUCHIOCOOTICHHBIX K HEONATOMIPUATHOMY THAPOIOTUIECKOMY
pexumy. U3 Bcero MHOTOOOpasus BeensieMbix B 1957-1964 rr. BunoB B HoBocu-
OMPCKOM BOJOXPaHWIHUIIE HAaTypaau3upoBaiuck cazan Cyprinus carpio (Linnae-
us), et Abramis brama (Linnaeus) u cynak Lucioperca lucioperca (Linnaeus).
[IpennamepeHHass HHTPOLYKIINS B BOJOXPAaHIIIHIIE KOPMOBEIX OPTaHU3MOB OBLTa
MponoDKUTeNnbHee U 3aBepimiachk B 1980 . B pesynprare nonHas ¢ayHa momoi-
HUJIAch TAIFHEBOCTOYHBIME MIBHIaMu Neomysis intermedia (Czern) u IByMsI BU-
namu Oaiikansckux ambunon Gmelinoides fasciatus (Stebb.) u Micruropus possol-
skii (Sow.), KOTOpBIE 3aHsUIN BeAyIIIee ITOJI0KEHHE B KOCHCTEME BOIOEMA M BOIILTH
B MUTaHUe OONBIIMHCTBA BUIOB PbIO. [Ipekpalienne MHTPOIYKIIMOHHBIX MEpO-
MIPUSATHN HE CTAJIO MPETSTCTBHEM I CAMOCTOSTEIIFHOTO TIPOHIKHOBEHHS Ty Ke-
POMHBIX BHIOB B BOJOXPAHWIHUINE. B mOCIenyromye rofpl MPOUCXOIUT HPUTOK
TaKWX BUJIOB PBIO, KaK BepXxoBKa Leucaspius delineatus Heckel, poraH-rooBemnka
Perccottus glenii Dybowski, ykietika Alburnus alburnus (Linneaus). 13 mpombIc-
JIOBBIX OECITO3BOHOYHBIX BCEIWIICS pedHoU pak Pontastacus leptodactylus Esch.
B nernoM npenHaMepeHHbIe U HEMIPEIHAMEPEHHbBIC HHTPOMYKIIUH MPHUBEIHN K BCE-
JIeHnIo B BoJoeM 11 BHIOB MakpoOECIO3BOHOYHBIX U PHIO, IISTH U3 KOTOPBIX OT-
HOCSITCS K CITy4aiiHbIM BceneHnam. Hanbonee MacCOBBIM 4yKEePOITHBIM BHIOM JUTS
JIOHHBIX COOOIIECTB BOJOXPAaHUIIUINA CTalla pedHas )KUBopoaka Viviparus vivipa-
rus (Linnaeus, 1758) (Gastropoda, Viviparidae) — BuJ €BpONEiiCKOro MporuCcXoXK-
JICHUSI, ECTECTBEHHBIHN apeast KOTOpOro 0XBaThIBaeT BCko EBporry (kpome Kpaiinero
CeBepa U 10ra), a TakkKe BOCTOYHOE U IokHOoe [TpudepHOMOpbE [5].

Cpenu MOJUTFOCKOB ceM. Viviparidae MHOTHE BHBI aKTHBHO PACCEIIIOTCS 32
MpeJieNibl CBOMX €CTeCTBEHHBIX apeanoB. Tak, Bellamya chinensis — HaTUBHBIN
st FOro-Boctounoit Asum Buj, HbiHe Berpedaercs B CIIA, Kanane, Hunep-
nanaax u benbrum [6-8]. Sinotaia quadrata (Benson), Taxxke a3suarcKuid BHI,
paccensercst B ApreHTrHe, Te SIBISCTCS SMHCTBEHHBIM MPEACTABUTEIEM CEM.
Viviparidae [9]. UenTpanbHoeBponeiickuil Bua Viviparus acerosus Tenepb BCTpe-
yaetcss u B Hunepnanmax, V. georgianus pacmupsier cBoil apean B CeBepHOU
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Awmepuke [19, 11]. Bun V. viviparus xpome HoBOCHOMPCKOTO BOIOXpaHUIIHIIA
OTMEUEH B KauecTBe UyXKepoAHoro B byxTapmuHckoM Bomoxpanunuiie, p. Typa,
MMOMMEHHOM BojioeMe OacceiiHa p. MpThin, BogoeMax KpbIMCKOTO MOITyoCTpoBa
[12—-14]. YcnemHOMYy BHEIPEHUIO B BOJHBIE KOCHCTEMBI CIIOCOOCTBYIOT TaKue
0COOCHHOCTH OWOJIOTMH BUBHIIAPHI, KaK HAIMYKME KPBHIMICYKH, MTO3BOITIONICH
MOJUTIOCKaM JJTUTENFHOE BPEMsl COXPaHSTh KM3HECTIOCOOHOCTh 0e3 BOIBI; OT-
POXKICHNE JOBOJIBHO KPYITHBIX, TOKPBHITHIX PAaKOBHHAMH 0COOCH, YTO TOBBIIIAET
WX [IAHCHI Ha BEDKUBAHKE; BBICOKAS! TUIOIOBUTOCTb, CIIOCOOCTBYIOIIAS OBICTPOMY
POCTY YHCICHHOCTH BUBHIIAPHI B BomoeMe-penunueHTe. JKIBOpOaKH OOBIIHO
BCTPEYAIOTCA Ha 3aperyJIMpPOBaHHBIX YYacTKax peK, MPEeArnoYnTas ciadonpoToy-
Hble MectooOuTanus [15-17]. [nsa 3¢hGheKkTHBHOTO yIpaBICHUS YyXKEPOIHBIMH
BHUJaMH, MPOTHO3UPOBAHMs MX AalbHEHINETro pacceleHHs W aHajiu3a Mocie[-
CTBHI MHBA3WUHM HEOOXOIMMBI 3HAHMS OCOOCHHOCTEH pacrpoCTpaHEHHs BCEJICH-
LIeB B BOJOEMaX-PELUITNECHTaX.

Lenp naHHOM pabOTHI — aHATM3 0COOCHHOCTEHW MPOCTPAHCTBEHHOTO pacIpe-
JIeJIEHUs pEYHOU )KUBOPOIKHU V. viviparus B HOBOCMOUPCKOM BOJOXpaHUIIUIIIE HA
Pa3NMYHBIX ATarax pacceIcHus.

MarepuaJjbl 1 METOAUKH HCCIe0BAHUI

Horocubupckoe Bomoxpanmmiie (54°84'N, 82°99'E) siBnsieTcss paBHUHHBIM
BOJIOXPAHUIIUINEM CE30HHOTO PETYIUPOBAHUS C HATIOJIHCHUEM TIPEHMYIICCTBEH-
HO BO BpEeMs BECEHHETO IOJIOBONbs (Mali—HMIOHB) U OCEHHE-3UMHEH CpabOTKOH.
Bonoxpanunuiie cozgano Ha p. O0s B 1957 1., ero npoTsikeHHOCTH 0KoJ10 200 KM;
IUIOIIAb 3epKaia Mpyu HopMaibHOM noamopaoM yposae (HITY) 1 070 km?, cpen-
Has iyouHa 9 M, HaubOonbmas — 25 M. OCOOEHHOCTBIO BOIOXPAaHWIINIIA SBIIS-
€TCSl €r0 BBICOKAsl MPOTOYHOCTh: CPETHEMHOTONETHUH KO3(D(UIIMEHT BOI000-
MeHa 6,55, mpHu 3TOM B MaJIOBOAHBIE TOJbl €T0 3HAYEHUS OIMYCKAIOTCS HIDKE 5
(mammpumep, B 2012 1. — 4,35), a B MHOTOBOJIHBIE MOTYT TOBBIIIATHCS BhIIIE 8—9
(mampumep, B 2010 . — 8,32) [18]. BonoxpaHunuiie 0OTHOCUTCS K ME30TPOQHO-
9BTPO(HBIM BOIOEMaM, XapaKTEePHU3yeTCsl OIaroMpHUATHBIM KHCIOPOJHBIM PEKH-
MoM (5,1-12,0 mr/n), cnabomenounsiMu Bonamu (pH 7,3—8,6), npeobnananuem
nonoB Ca*" (30-80 wmr/m) cpenn karnonoB [19, 20]. JIluHaMuka THAPOXUMHYE-
ckuX nokasareneil HoBocuOMpckoro BOIOXpaHUIINIIA UMEET CE30HHBIN XapaKTep
Y OTIPEJISIIACTCS N3MEHEHUSAMH THAPOXUMUYecKoro cTtoka p. OOk [18].

Mo mopdomeTpuveckuM W THIPOJOTHYSCKHM XapakTepuctukam B Ho-
BOCHOMPCKOM BOROXPAHIJIMIIE MPUHATO BEIICIATH TPHU 30HBL: BEPXHIOK (OT
r. Kamens-ua-Obu 110 c. Yerb-Aneyc), cpenHioro (0T ¢. YcTb-AJieyc 10 C. 3aBbsi-
JIOBO) M HWYKHIOKO (OT C. 3aBBSUIOBO JIO TUIOTHHBI). BEpXHsS 4acTh BOXOXPaHWIIH-
112 MEJIKOBOAHASA, UMEET MPOTSHKEHHOCTh 35 KM, IIPEACTaBIsIeT COOON 3aTOILIEH-
Hy'o oMy OOH 1 XapaKTepH3yeTcsl HaTnaueM OOJIBIIOro KOJMIECTBA OCTPOBOB.
Cpennsas yacts camas juinHHas (100 kM 1IHHOI), Cy>KeHHas, C KPyThIMU OOpBI-
BHCTBIMHU Oeperamu. HukHsS dacTh (65 kM) 03epOoBHIHAS C ITyOMHAMH, JOCTH-
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raromumu 25 M [18]. JloHHbIe oTinOXkeHUs HOBOCHOMPCKOTO BOIOXpPAaHWIIHINA
MPECTaBIEHBl TPEUMYIIECTBEHHO 3aWJICHHBIMU MECKaMU U WJIaMH, B BEpXHEH
HauboJIee MPOTOYHON YaCTH BOMOXPAHMIIUIIA IPEOOTaat0T MTECKH.

3000eHTOC HccnenoBany B pasnuuHble ce30Hb 20022018 rr. B Tpex 30HaX
HoBocubupckoro Bomoxpanwiuma: BepxHem (B padione I. Kamenn-Ha-O0w,
c. Yerb-Aneyc), cpendem (B paitone cen Crnmpuno, OpaslHCKOe U 3aBbsUIOBO),
axHeM (MpMeHckuii ttec B paiione cent boposoe, JlennHckoe, beperosoe, ycThe
Bepackoro 3anuBa 1 okono miaoTuHbI). [Ipu or6ope nmpod UCHonb30Baiu CTaH-
JapTHBIE THApoOHoorndeckne MeToabl [21]. JIoOHHBIE OTIOKEHHUS IIEHTPATBHOMN
4acTH BOAOXpaHWIMIA 0TOMpanu aHouyepnarenem llerepcena n Dkmana — bep-
moku (tortomans 3axsara 0,025 u 0,035 M?> COOTBETCTBEHHO), B 3a/IMBaX M HA MeJI-
KOBOIbSAX — AHouepmareieM I'p-91 (mromans 3axsara 0,007 m?). 3aTeM ITOHHBIC
OTJIOKEHSI IPOMBIBANIN U BRIOWPAJH M3 HUX MOJUTIOCKOB, KOTOPBIX (PUKCHPOBAIN
70% sTaHonoM. B naboparopru MoJCYUTHIBAIN KOJTUYECTBO MOJUIFOCKOB B KaK-
Joi Tipo0e ¥ B3BEIUBAIH UX ¢ ToYHOCTHIO 710 0,01 T. TakcoHOMUYecKast HACHTH-
(uKaIus MOJITIOCKOB TIpoBeeHa Mo «ONpeaenTeNto MPeCHOBOIHBIX OeCI03B0-
HOYHBIX Poccuu u conpenensHbIx Tepputopuii» 2004 1. [22]. Beero oro6pano u
IIpoaHanu3upoBaHo 593 npoOsl 3000eHTOCA.

CrarucTiiecknil aHaIu3 TaHHBIX BBHIITOJTHEH C MCIIOIh30BAaHHEM IPOTPaMMEI
StatSoft STATISTICA 6.0. /lanHble npecTaBIEHbl B BUAE cpeaHel apudmeTu-
YecKol co cranaapTHo# ommnoOkoit (Mean/SEM). IIpu cpaBHeHHH BBIOOPOK (YHC-
JIEHHOCTH, OMOMAacChl Ha Pa3IMYHBIX YYacTKax BOIOXPAaHWIIUIIA) MCIIOIb30BAIN
HenapameTpuieckuit meto Kpackena — Yonmucca. HysneByto rumoresy o6 oTcyT-
CTBHUH Pa3Inyii MeXly BbIOOpKaMu oTBepraiu npu p< 0,05.

PesyabTarsl Hccaeq0BaHus U 00CyKIeHAE

Hecmotpst Ha umeromyecs: CBECHUS O BO3MOXKHOM OOUTaHUM V. viviparus
B HoBocubupckoM BomoxpaHwimie ¢ koHna 1990-x, mepBble 3aJOKYMEHTHPO-
BaHHBIC JAHHBIE O HAXOXKJIEHHM 3THUX MOJUTIOCKOB (CO COOpPOM M XpaHEHHEM B
THIPOOMOIOTHISCKUX KOJUICKIIUAX) MOSBHIUCH B CeHTsA0pe 2002 1. MOUTFOCKH
coOpaHbl Ha WIKMCTBIX TPyHTaxX B paiioHe moc. OpasiHCKOe (CpeqHsis 4acTh BOIO-
XPaHUIIUIIA), HX YUCICHHOCTh COCTABIIsIIa OKOJIO 65 9K3./M%, a GroMacca — 5 /M2,
VYxe uepe3 JBa rofa KUBOPOAKH JMU30IWYECKH CTAJld BCTPEYaThCs Ha ydacT-
Kax, PacIioJIOKECHHBIX B 35 KM BBIIIE 10 Te4eHUIo (y moc. CIIUpUHO), a uepe3 TpH
rona — B 40 kM Hmxe no Teuennto (Mpmenckuii miec) (puc. 1). Cxkopocts pac-
MIPOCTPaHEHHSI MOJUTIOCKOB COCTABHUIIA OKOJIO 15 KM/TO B Ka)KJJOM HaIIpaBJICHUH.
[Ipu 5TOM HOBBIE HAXOAKH )KUBOPOJIOK, KaK U 30HA MIEPBUYHON MHBA3UU, TIPHYPO-
YEeHBI K MeCTaM 0a3UpOBaHUS U Pa3rpy3KH phIOOJIOBENIKOTO (IIOTA.

[Tyt nepenoca >xxuBopoaxu B HoBocuOUpCcKoe BOAOXpAaHUIIMIIE HE U3BECT-
Hbl. Beenennro asuarckux pusunapun (Bellamya chinensis) B HOBbIE BOJOEMBI
CIOCOOCTBOBAJIO WX IIMPOKOE HMCIIOIB30BAHUE B KAUECTBE MPOAYKTA MUTAHUS C
nponakamu yepes3 (ynmapkeTsl. BeposTHEIE BeKTOpHI HHBa3uu B EBpomne mMoryT
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OBITH CBSI3aHEI C Pa3BCACHUEM KUBOPOAOK aKBApUyMUCTaMH, UX HUCIIOJIb30BaAHU-
€M B KaUYC€CTBC JCKOPATUBHBIX BUJOB B CAJOBBIX IIpyAax [8]
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Puc. 1. CxeMa npoCTpaHCTBEHHOTO pacrpocTpaHeHus Viviparus viviparus Ha pa3nid-
HBIX 3Tanax ocBoeHus: HoBocubupckoro Bojoxpanumuia (/ — BUa He 0OHapyKeH;
2 — 6uomacca Viviparus viviparus menee 300 r/m?;

3 — ot 300 mo 1 000 r/m?, 4 — Gostee 1 000 r/m?)

[Fig. 1. Scheme of spatial distribution of Viviparus viviparus at different invasion stages
of the Novosibirsk reservoir (/ - Species are not detected; 2 - Viviparus viviparus biomass
is less than 300 g/m?; 3 - Biomass is 300-1000 g/m?; 4 - Biomass exceeds 1000 g/m?)]

B kauectBe Hanbosee BEPOSITHBIX JOMOIHUTEIBHBIX BEKTOPOB MHBA3UM KU-
Bopoaku B HoBocnOnpckoe BOTOXpaHWIMIIE MOTYT OBITH PAaCCMOTPEHEI CIIETY-
IOIIHE BEPCUU!

1. Bcenenue u3 BomoeMoB OacceiiHoB pek Bonra, 3amannas JIpuaa u Heman
C pBIOONOCATOUHBIM MaTEPUANIOM CyJaKa B MEPHOJ aKTUBHBIX aKKIMMAaTH3aIU-
OHHBIX paboT (1959-1964-¢ 1T.). PHIOOBOICTBO (aKBapUYMHOE W MPOMBIILICH-
HOE) SBJISIETCS] OCHOBHBIM BEKTOPOM HMHBA3UH UY>KEPOJHBIX BUJOB MAKpOOECIo3-
BOHOYHBIX B BOJJOeMBI OacceifHa p. O0b — OTHOCHUTENBHO M30JIHPOBAHHBIN U HE
HUMEIONINKA 00X CyAOXOAHBIX KaHaJoB ¢ OacceiiHaMu npyrux pek [4]. OgHako
IUTUTEIBHBIN JTar-neproxn (Teproy mociie OKOHUYAHHS UXTHOJIOTHYESCKUX HHTPO-
JOYKIUOHHBIX MEPONPHUITUIl 70 NEpPBOro OOHApPYXEHUsS XUBOPOAOK COCTABUI
6omee 30 JeT) B COYCTAaHHH CO CTPEMHTENHHBIM IOCIECAYIOMINM pacCeleHHEM
MOJUTIOCKOB Ha Pa3lMYHBIX Y4acTKaX BOJOXPAHMIHUILA CTABUT 0]l COMHEHHE 3Ty
BEPCHIO.

2. Cimy4aiiHbIi 3aHOC C CyAaMu, TpUOBIBIIUME B 1990-X IT. o p. MpThiu (ipu-
TOK p. O0b) ¢ ByXTapMHUHCKOTO BOJOXpAHIIIUINA, B KOTOPOM MOJIITIOCK O0HApy-
xeH eme B Hadane 1990-x rr. [12]. 3aperynuposannslii kackagoMm ['OC BepxHUii
y4acTok p. UpTeimr B koHIE XX B. XapaKT€pU30BAJICS aKTUBHBIMU T'Py30IIEPEBO3-
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KaMH: €KEroJHO MPOBOAMIOCH OT HECKOJIBKHUX IECSITKOB JI0 HECKONBKHUX THICST
nutto3oBaHnit [23]. OnHako, HECMOTPS Ha PEryIsipHOE CYIOXOICTBO 1o p. Hp-
THIII, IO CHX MOp HET NAaHHEIX 00 0OHApyXEHUH KUBOPOAOK B peke Hivke byx-
TapMHHCKOTO BOAOXPAHUIIHIIA 10 ITyTHU CJIEA0BaHUS CyN0B. EMMHUYHBIC HAXOAKU
V. viviparus 3a ipeie;iaMi OCHOBHBIX CY/IOXOJHBIX ITyTel (Harmpumep, B p. Typa),
BEpOSITHEE BCETO, CBA3AHBI C APYTHUMHU CIIOcoOaMu riepeHoca ocobeii [14].

3. IlepeHoc ¢ pHIOONOBHBEIME CHACTSIMH. BceneHme 9yXepOIHBIX BHIOB C
PBIOOJIOBHBIMU CETSIMU paccMaTpUBAeTCAd Kak OJUH M3 Hauboiee BEPOSTHBIX
CII0CO0OB PacIpOCTPaHCHUS M IPYTHX Ty>KEPOAHBIX BHIOB. Hampmmep, pacce-
JIEHHE DII0JIen KaHaJACKoW 1o Ypaiy u 3anaanoii CuOupu npuypodeHo K prioo-
MIPOMBICTIOBEIM BOZOEMaM, IIPH 3TOM IIEPEHOC ¢ HEOUHIICHHBIMU PHIOOTIOBHBIMH
CETSAMH OIpeJIeIsieT yCIeX MPOABMKEHHUS 3TOTO BUJA K IOy IPOTHB OCHOBHOTO
HaIpaBJICHUS CTOKA pek [24]. MOoJUTIOCKH C 3aKPBITHIM KPBIIIIEYKOH YCTHEM PaKO-
BUHBI CLIOCOOHBI ATTUTEILHOE BPEMs IEPEHOCUTh 00CBIXaHHUE, COXPAHSS IPU HTOM
KHU3HECIIOCOOHOCTD, UTO JefIacT BO3MOXXHBIM UX EPEHOC Ha 3HAYUTEIFHOE pac-
crosiHue. KOCBEeHHBIM MOATBEPAKICHUEM ITOM BEPCUU CIYKUT TaKKe MPUYPOUECH-
HOCTH IIEPBUYHBIX 0YaroB MHBA3HHU JKUBOPOIKH B HoBOCHOMpPCKOM BOIOXpaHU-
JIIIE K MecTaM 0a3upOBaHUs PEIOOIOBEIIKOTO (HJI0Ta U PHIOONPHEMHBIX ITyHKTOB
(Opnerackoe, beperoBoe, CiupHHO).

K 2010 . BceseHIIpI OCBOMIIM YK€ BCIO PYCJIOBYIO YacTh CpeHEH 30HbI BOJO-
XpaHWINIIA HA TPOTSDKEHUH 76 KM. B TedeHMe MOCIIeMyroniX JIeT MOJITIOCKH
nocTeneHHo 3acenunu Mpmenckuii miec, B 2013 . oHu 00HapyKeHBI B IUTOPAIH
bepackoro 3anuBa. Ha npHUIIOTHHHOM y4acTKe €QUHUYHBIE DK3EMIUIPHL V. vi-
viparus snu3oanYecky BeTpedatores ¢ 2013 1., omHako OONBLIIONW YHCIEHHOCTH
HE OCTUTAIOT. Bce HaXOIKM OTHOCATCS K HIDKHEH JIMTOpaiy B paHHIAX IpH-
OpeKHBIX HACENEHHBIX IIyHKTOB. B TeueHHe BCero mepuoja OCBOCHMS BOAOEMA
Hanbosee aKTUBHOE PaCcCEIICHHE JKUBOPOIOK MIPOUCXOAMIO B CPEIHEH M HIDKHEH
4acTH BoJoxpaHunuia. Bepxussa 3oHa HoBocubupckoro BogoXpaHuIuia MeHee
npurofgHa Ay odbutanus V. viviparus: seime ¢. CHEPHHO OTAENBHBIE 0COOM MOJI-
JIFOCKOB BCTPEUAIOTCSI OYEHB PEJKO U JI0 CUX MOP HE OTMEUEHHI BhIIE C. J{pecBsH-
ka. OTpaHNYNBAIOT PacTIPOCTPAaHEHUE BCEIICHIIA B BEPXHEH 30HE BRICOKHE CKOPO-
CTU TEUCHUS U NecyaHble TpyHTHl. Kpome Toro, obmupHast moma 3Toro yuacTka
MEJIKOBOZHA M OOCBHIXaeT Ha IUINTEIBHOE BPEMs, UTO TAaKXKe SBISIETCS HeOmaro-
HIpUATHBIM (PaKTOpOM Ui MOJUTIOCKOB. OZHAKO B MPUOPEKHOI 30HE BEPXHETO
YYacTKa B CKOIUICHHSX IETPUTA TIEPHOTMUCCKH OTMEUAIOTCS OTIIOKEHUS PAKOBUH
MOrHOIINX MOJUTIOCKOB. Ha moBepXHOCTH BOJOXPAHUININA HA 3TOM y4acTKe 00-
Hapy>XEeHBI CHOCHMBIE TCICHHUEM IOTHOIINE MOJUIIOCKH € 3aKPBITBIM OIEPKYITy-
MOM. Bce 3T0 MOXeT cBUAETENLCTBOBATh O HANWYMU MOCETIECHUH KUBOPOJIOK HA
HEeoOCIeJOBaHHBIX yYacTKaX BOIOXPAHMIININA WM HA TIOWMEHHBIX ydacTkax Oou
BbIlie HOBOCHOMPCKOTO BOAOXPAaHUIIHIIA.

CymecTBeHHOE pazHOOOpas3ne yciIoBUil OOMTaHMSI Ha OTACHBHBIX YY4acTKax
BOJJOXPAHMININA 0OYCIOBIIIN U 3HAYUMBIE PA3JINUUs B TEMIIAX UX OCBOCHUS KU-
Bopoakamu. Hambosee O1aronpusTHEIME OKa3aJluCh YCIOBUS B CPeTHEH 4acTH
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BOZOXpaHmIHIIa y moc. OpIbIHCKOE: ee MPOTOYHOCTh B COYETAHUH C IDIOTHBIMH
IpyHTaMH HauOoJIee MOJHO OTBEYAET MOTPEOHOCTIM 3TOT0 PEOPHIBHOTO MOJLIIO-
CKa, TI03TOMY OH OBICTPO 3aCeJIIJI BCIO PYCIIOBYIO 30HY C DIyOmHaMA 5—12 M. Yxe
k 2004 r. (uepe3 2 roga mnocie oOHAPYKEHUS MEPBBIX €IUHUYHBIX 3K3EMILIIPOB)
YHCIIEHHOCTH V. viviparus nocturana 2 320 sx3./mM%, a 6uomacca — 1 876 r/m?, ipu
Makcumyme 110 6 000 ox3./mM* u 5 687 r/m?. C 2009 r. yacToTa BCTPEUAEMOCTH JKH-
BOPOJIKH B IUTOPAJIM ATOTO y4acTKa B OT/eNbHbIE ToAb! focTrraet 100%. 31ech xe
OTMEYCHBI U MAKCUMAJIbHBIC 3HAYCHHS YUCTICHHOCTH M OMOMACCHI MOJLTFOCKOB, KO-
TOpBIE B OOMBIIMHCTBE CIIy4aes mpeBoiaoT 750 9k3./M? 1 1000 r/M? COOTBETCTBEH-
Ho. B mocnennue romet (2016-2017) oTMeueHa TeHICHITUSI K CHUOKEHHIO YMCIICHHOCTH
1 OMOMAacChl KHBOPOJKH Ha TAHHOM YYacTKe (CM. pHC. 1), OHAKO CIeAyeT y4ecTb,
YTO crajbl OTMedeHsl U B ceHTsiope 2005, aBrycre 2008 u centsope 2009 r., mocne
KOTOPBIX YHCIICHHOCTh M OMOMacca BHOBP ITOBBIIIANIMCH 10 XaPaKTEPHBIX [UIS 3TOH
30HBI 3HaYeHUA. B 2018 1. momysisiwst >KHBOPOJIKK BOCCTAaHOBUIIACK, €€ CPEIHSIsI OMo-
Macca Ha cTBope y noc. OpbiHckoe cocrasiuia 1 428+295 r/m%. CyliecTBeHHbIE MEX-
TOZIOBBIC KOJIEOAHUS YKCIICHHOCTH U OMOMACCHI )KUBOPOIKH B HOBOCHOHPCKOM BOIO-
XPaHIIAIIE MOTYT OBITH CBSI3aHBI C OCOOCHHOCTAMH PETYINPOBAHMS YPOBHS BOILI B
pasuble Tonbl. [Ipy Mo3mHeM 3aoiMHEHHN BOIOXPAHUITHIIA B COYCTAHUH C HOYHBIMU
3aMOPO3KaMH B JIMTOPAIM TIOTHOAET 10 92% MOJUTIOCKOB [25].

[Tepsoie ocobu V. viviparus y moc. CriupuHo ooHapyskeHsl B 2004 . — Ha 11Ba
roza mosxe, uem y noc. Opaprackoe. OaHako u cirycTs 15 jer gactora BcTpeda-
€MOCTH JKUBOPOJIOK Ha 3TOM ydacTke cocrasisier okoso 30%. CpenHsis yucieH-
HOCTB 1 OMOMacca MOJUTIOCKOB Ha cTBOpe UnHTHCH—CIMPUHO Ha MTOPSIOK HIKE,
yeM y moc. OpIbIHCKOE, U, KaK MPaBHIIO, HE BBIXOJAT 3a mpeneiisl 80 3K3./M2 U
100 r/m%. B nocemnue roapl (2013-2016) oTMeueHO yBEeIMUYCHNE YUCICHHOCTH
1 6UoMacchl MOJUTIOCKOB, KOTOPBIE B OTINENbHbIE Nepuoas! (aBryct 2015 r.) o6-
Pa3yroT Ha 3TOM Y4aCTKE MaCCOBBIE CKOILICHHS C YHCIEHHOCTHIO 10 7 720 3K3./M>
u 6uomaccoit 10 4 385 r/m>.

OcBoenne xuBoponkamu Mpmenckoro tuieca Hadaiaoch B 2005 . OCHOBHBIM
0YaroM MX pacrlpoCTPaHEHHUs Ha 3TOM y4yacTKe CTaja aKkBaTopHs B paiione c. be-
pEeroBoe — MecTe pa3rpy3KH M OTCTOS PHIOOIOBEIKUX CyHoB. C MIOHS MO OKTSIOPD
Ha TMPOTSHKSHUH Psifia JIET MOJUTIOCK PErYISIPHO IMOIAai B BOTHYIO CpEeNly B MpPO-
mecce pa30opKu TpasloB U yOopku nanyd. B maoroBomusiid 2010 1., XapakTepu-
30BABIIHICS BHICOKMMHU CKOPOCTSMHU CTOKOBBIX TEUCHHM, KHBOPOIKH OCBOWIIH
pycioByto dacts Mpmenckoro mieca, a ¢ 2013 . cramu BCTpeyarbest Ha BCEM €T0
nporshkeHnn. OqHako u cmyctst 10 JeT mocie mepBoro MosIBICHUS MOJUTIOCKOB
Ha TOM IUIECE YacTOTa MX BCTPEYAEMOCTH COCTaBIAET OKOMO 25%, a cpeqHss
YHCIIEHHOCTH U GroMacca He mpeBbimaroT 530 3x3./M>u 570 /M2,

CremyeT OTMETHTB, YTO COBPEMEHHBIC CPEIHHE M MaKCHUMAJbHBIC 3HAUCHUS
YHCIICHHOCTH U Oromacchl V. viviparus B HOBOCHOHPCKOM BOJIOXPAHUITHUIIE BHIIIIE,
YeM 3HaYCHUs, XapaKTepHbIe A HaTHUBHOTO apeaia Buna (puc. 2). Tak, B Bomo-
eMax YkpauHckoro [lomeckst 6HoMacca HBOPOAKM He mpeBblmana 184,1 r/m?,
a B cpeanem cocrasisuia 108,5+14,0 r/m? [26]; B p. Manast Kokmrara (6acceiin
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p. Bonra) MakcuManbHbIe 3HaUeHHs OroMacchl coctaBisim 220 /M ipu cpen-
uux 3Havenusx 100,5+13,3 r/m? [27], Ha pa3nmuuHbIX ydacTKax 3amnaHoi J[BUHBI
6romacca m3mersuiach ot 8,6+0,48 mo 10,7+0,15 r/m? [28]. Buomacca V. viviparus
B Pa3HOTHITHBIX BOAHBIX 00bekTax Ilospiiu He mpesbimiana 200 /M2, cpeqHss
6romacca cocrasisiia okoo 100 r/m? [29]. Takum 06pa3om, 3HaUEHHS CpeIHE
o6uomacchel V. viviparus B pa3IMYHBIX BOI0OEMaX €CTECTBEHHOIO apeaya CXOAHbI U
cocraBiioT okosto 100 r/m2. B HoBOCHOMPCKOM BOIOXPAHHUITHILE CPEIHSS MHO-
rosieTHss Ouomacca V. viviparus B Hanbolee 0CBOSHHON MOJIITIOCKaMH 30HE Tep-
BHYHON WHBa3WH (Ha cTBOpE HampoTHB cell HivkHekamenka u OpaslHCKOE) CO-
craBuna 866,6+219,1 r/m2, Tlo apxuBHBIM JaHHBIM, B 1950—1980-¢ rT. 0TMEUCHBI
eIUHUYHBIC CKOIUIEHUS V. viviparus B BogoeMax OacceifHa p. [lpumsaTs, a Takxke
MOWMEHHBIX BOJOEMAaX U BOJOXpaHUIHUINAX JJHempa ¢ MakCUMaIbHOM OnoMaccoi
10 2 000 r/m?[30-32], omHako U 9T 3HAYCHUS B HECKOJILKO pa3 HIKe, yeM B Ho-
BOCHOHMPCKOM BOJOXPAHIIIHIIE, [I¢ OHU A0cTHratoT 16 000 r/m>.

6000 16000 [l

5000 r
: 4000 r
3000

2000 ¢

Buomacca, r/m? [Biomass, g/m?]

1000 r

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Bomoem [Reservoir]

Puc. 2. MakcumanbHbie 3HadeHus Grnomaccsl (B, r/m?) Viviparus viviparus B pa3HOTHITHBIX
BoJI0E€Max ectecTBeHHOro apeana (/—/3) u HoBocubupckom Bogoxpanwmiuine (74).
1 —p. 3anagnas /Iuna [28]; 2 — 03. Jluxensckoe [33]; 3 — 03. Conparckoe [34];
4 — 03. Kpyrioe [34]; 5 — Bonoems! Ykpaunckoro [lonecss [26]; 6 — p. Manas Kokmara [27];
7 — BogoeM-oxJyiaaurens 3muenckoit TOL] [33]; 8§ — CaparoBckoe Baxp. [34];
9 — Tuenposckue Baxp. [31]; 10 — 3erxunckoe Baxp. [29]; 1/ — BonoeM-oxi1aiuTenb
Pogenckoit ADC [33]; /2 —p. duenp [30]; 13 — Kuesckoe Baxp. [31];
14 — HoBocubupckoe BIXp.
[Fig. 2. Maximum Viviparus viviparus biomass (B, g/m?) in different-type reservoirs of the natural range
(1-13) and the Novosibirsk reservoir (14). / - Western Dvina River [28]; 2 - Lake Likhenskoye [33];
3 - Lake Soldatskoye [34]; 4 - Lake Krugloye [34]; 5 - Reservoirs of Ukrainian Polesie [26]; 6 - Small
Kokshaga River [27]; 7 - Reservoir-cooler of Zmievskaya HPP [33]; § - Saratov reservoir [34];
9 - Dnieper reservoir [31]; 10 - Zegrzynski reservoir [29]; /1 - Reservoir-cooler
of Rovno NPP [33]; /2 - Dnieper River [30]; /3 - Kiev reservoir [31]; /4 - Novosibirsk reservoir]
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OcBoeHMe 9y>KepOAHBIMU BHIAMH HOBBIX BOZOEMOB MOJKET COTIPOBOKIATHCS
PE3KHM yBETUUEHUEM YHCICHHOCTH BeeneHna [2]. Takue «3Komoruieckue B3phl-
BED» CBS3aHBI C TOTPEeOICHHEM BCEIICHIIAMH TPOPHUIESCKUX PECYPCOB, HE BOCTpE-
0OBaHHBIX A00OPUTEHHBIMU BUIAMH, & TAKIKE CO CI1a0BIMU OMOTHYECKUMU B3aHMO-
JIEWCTBUSAMH C MECTHBIMH BHIIAMH (HAIIPHMED, c1adast KOHKYPEHIIHS, OTCYyTCTBHE
napa3utoB) [35]. AHaiW3 BCHBILIEK YUCICHHOCTH IOCJIE HATYpalU3allui JEKUT
B OCHOBE KOHIIETIIMH OXWHOYHBIX IOMYIAIHUOHHBIX BOJH, HCIIONB3YeMOH I
MPOTHO3a YHUCICHHOCTH WUHTpoAyleHToB [36]. Ilpu obocTpeHnHn OHOTHYECKUX
OTHOIIIEHUH YHCICHHOCTh UY>KEPOJHOTO BHA CHIDKACTCS, MOIYJSIUS CTaOH-
Iu3UpyeTca Ha HOBOM ypoBHeE [35]. HecMoTps Ha cyliecTBeHHBIE MEXTOIOBbIE
KoJieOaHUsl YUCIIEHHOCTH B OMOMacchl )KUBOPOaKH B HoBocuOUpCcKoM Bomoxpa-
HWINILIE, CHIDKEHHS TUIOTHOCTH U CTa0MIIM3alluH MOMYISIUH 0 CHX TOp HE Mpo-
n3onwio. s uaBaszuu V. viviparus B HoBocHOMpPCKOE BOAOXPaHHIIHIILE XapaKTep-
HO OBICTpOE JIOKAJIbHOE HapacTaHHE YUCIEHHOCTH U OMOMAacChl B 30HE MHBA3UH
¢ 00pa3oBaHMEM CKOIUICHHWH W ITOCTENCHHBIM HapacTaHHEM KOJMYECTBA TaKHX
«maren» [37]. 3T 0coOeHHOCTH MPOSBISIOTCA B OONBLION MO3aUYHOCTH pacrpe-
nenenus V. viviparus, CpaBHUTEIBHO HEBBLICOKOH MIX YaCTOTE BCTPEYAEMOCTH Ha
OOJBIIMHCTBE YYACTKOB BOJOXPAaHUIINIIIA U OOJIBILIOM Pa3phIBE MEXKIY CpEAHEH U
MaKkcUMaJbHOU Oromaccoi. CyIecTBeHHOE MPEBBIICHHE CPEIHEH 1 MaKCHMaThb-
Hoii 6uomaccel V. viviparus B HOBOCHOMPCKOM BOJOXPAaHUIIUIIE TIO CPABHEHHIO CO
3HAYCHUSIMH, U3BECTHBIMH IS BOJOEMOB B UX €CTECTBEHHOM apealie, CBHIETehb-
CTBYET O BBICOKOW OJIaroNpHATHOCTH YCIOBUI OOMTaHUS MOJUIIOCKOB B BOJOEME-
peunnuente. [lokasarenem ¢opmupoBanus B HoBocnOnpckoM BOMOXpaHMITHIIE
ONITHMAITBHBIX JJISI )KAUBOPOJKH YCIIOBHUH SIBISETCS TAKXKE MPEBBIIICHUE OTICITb-
HBIMH 0COOSIMHM MaKCHMAJIBHBIX pa3MepOB, XapaKTepHBIX T Buaa [38].

Bnarogapsi cBouM KpymHBIM PakOBHMHAM, >KUBOPOJKM Ha y4dacTKax paclpo-
CTpaHEeHUsI CYIMECTBEHHO MOIUQUIMPYIOT Cpelay OOMTaHUS IPYyTrux Oecro3BO-
HOYHBIX, YTO MPUBOAMUT K COKPAIICHUIO YMCIIa BUIOB OECIIO3BOHOYHBIX, CHIKE-
HUto uHIekca [lleHHOHA, N3MEHEHHUIO CTPYKTYPhI TOHHBIX coobriects [39].

B nacrosimee Bpems Bcenener ocsoms okoio 70% (136 kM) NpoTsKEHHOCTH
BOJOXPAaHMININA, TPOIBUHYBIIUCH OT IICPBOHAYATILHOTO MECTa OOHAPYKCHHUS Ha
38 kM BBepX W 88 KM BHHU3 II0 T€UEHHUIO. bbicTpoe OCBOEHME OOMIMPHON aKBa-
TOPHU MOXKET OBITH CBS3aHO C aKTUBHBIM JBIDKCHHEM PHIOOJIOBEIIKOTO U TypH-
CTHYECKOTO BOAHOTO TPAHCIIOPTA MO BOAOXpaHwiniy. HecMoTps Ha pacceneHue
MOJUTIOCKOB Ha OOJBIICH YaCTH BOIOXPAHIIIHIIA, PACTIONOKEHHIE YIaCTKa IO CUX
op sIBIIsieTCsl HanboJiee 3HAUMMBIM (PAKTOPOM MX MPOCTPAHCTBEHHOT'O pactpee-
JICHUS: YUCIEHHOCTh M OroMacca XHBOPOIKHM Ha CPeJHEM yJacTKe CTaTHCTHYe-
CKHM 3HAUYMMO BBIIIIE, 4eM Ha BepxHeM (kpurepuii Kpackena — Yomnuca H = 6,09,
p = 0,013 mg yncnennoctd u H = 6,08, p = 0,014 ans 6uoMaccel) ¥ HUKHEM
(H=6,45,p=0,011 u H= 6,50, p = 0,010 cooTBeTCTBEHHO).

B HoBocnbnpckoM BOIOXpaHMIHUINE KHBOPOAKH YCIIEITHO PUCTIOCOOMIHCH
K 3HAYUTETHHBIM CE30HHBIM U3MEHEHUSM YPOBHS BOJBI, YTO, MO-BUAUMOMY, T10-
CIIOCOOCTBOBAJIO WX YCIEUIHOMY BHEIPEHHIO B JOHHEBIC OMOIeHO3bl. CHIKEHIE
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YPOBHS BOIBI B BOIXOXPAHIIIHIIE OOBIYHO MMPOMCXOIHUT 3UMOH, YTO MPETIATCTBYET
MIPOMEP3aHUI0 JOHHBIX OTJIOKEHHUH MO0 JIHJIOM U MO3BOJISIET MOJIIIOCKAM Iepe-
KHUTh HEONArompusATHBIC YCIOBHUS, 3apPBIBIINCH BO BIIAKHBINA 3aMJICHHBIA TPYHT.
Maccosas rubens V. viviparus oTMeuaeTcst TONbKO Ha 0osee IIOTHBIX IIMHUCTBIX
W TecYaHbIX TpyHTax [25]. BecHo# mocne oTTanBaHus TpyHTa U 0 HAIIOIHEHUS
Bogoxpanmwiuina g0 HITY sxuBoponaku, B OTIMYHE OT abOpUreHHOro OeHToca,
HE THOHYT OT BBICHIXaHWS, & BBIXOAAT Ha MOBEPXHOCTH U IO BIAXKHOMY TPYH-
Ty IIEPEIBUTAIOTCA K Ype3y BOAbL. Bo BpeMEHHO OCYIIEHHOW JTUTOPaIbHOM 30HE
YKHBOPOIKH 9aCTO COOMPArOTCs HAa OOBOAHEHHBIX yYacTKaX B MOHIDKCHUSX JIHA,
YTO YBEIMUYMBAET UX IIAHCHI HA BbDKMBaHKUe. bruomacca momtockos B 2008 1. Ha
TaKuX ydacTkax mocturana 42 390 r/m>.

[Mnorura Hosocubupckoit 'DC He cranma mpensTcTBHEM I PacmpocTpa-
HEHHS MOJUTFOCKOB BHHU3 10 TeueHuIo p. O0b. B 2014 1. otMeueHo oOpa3oBaHue
MacCOBBIX MOCENEHHUH KUBOPOAKH B SIpeHcKoil mpotoke p. O0u B 27 KM HUXeE
mwiotuHbl ['DC, Ha yyacTKax pacHOJIOKEHHUS OCHOBHBIX MECT 3UMHEIO OTCTOS
peuHoro (oTa ¥ MaJOMEpHBIX cyfoB. B 2015 I kxuBOpOIKU Hauallu CO34aBaTh
CJIO)KHOCTH B IKCIUTyaTallUM JBYX TEIUIOBBIX 3JEKTPOCTAHLUH, MCIOIb3YIOLIUX
BOJIY U3 3TOM NMPOTOKH, TaK KaK IIPEO0IEBAIOT COPO3ALUTHBIE U PHIO03aIUTHEIE
COOPY)KEHHS M CO3IAIOT ITOCEJICHUS B BOAONpOBOIAIIeH cucteme. Hanboee Be-
POSITHBIM CIIOCOOOM MOMAaJaHUs MOJUTIOCKOB B IIPOTOKY, KaK U B CIIydae paclpo-
CTpaHEHUsI 110 BOAOXPAaHWINLLY, ABJISIETCA HEIlpeJHaMEPEHHbIN IIepeHoc cyaaMu
peuHoro ¢oTa U MaJIOMEPHBIMU CyJJaMU PHIOAKOB-TIOOUTENEH.

3akjr0uenne

[IpoBeneHHbIe UCCIenOBaHUS MTOKA3aJIH, YTO YKUBOPOIKU V. viviparus chop-
MHUPOBaJH YCTOWYMBYIO MOMyIANui0 B HoBocnmOMpCKOM BOZOXpaHIUIHIINE, 32
IpeenaMu CBOEr0 OCHOBHOTO apeana. 3a 15-1eTHuil mepuosa oHU 3aceluiy Bce
30HBI BOZOXPAaHWIMLIA 32 UCKIIOYEHUEM BepXHel. MeyieHHOe 0CBOEHUE 3aBep-
LIAFOIIEr0 y4acTKa HUKHEW 30HBI MPUILTIOTUHHOTO IJIECa CBS3aHO C OONBIIUMHU
DIyOMHAMU | cITaObIM pa3BUTHEM JUTOpasi. Hu3Kkas 3aceneHHOCTh ATOTO YJacT-
Ka BOJAOXPAaHUJIMIIA, OTCYTCTBUE PHIOOJIOBHBIX TOHEH U MECT OTCTOSI CY/IOB TAKXKe
OTPaHWYHMBAIOT BIUSIHUE aHTPOIIOTEHHEBIX (PaKTOPOB HA PACCEICHNE MOJUTIOCKOB.
BaxxabiM pakTopoM OBICTPOro paclpoOCTpaHEHUsI MOJUIIOCKOB 110 BOJOXPaHHIIHU-
Iy SIBISIETCSI aKTHBHOE HMCIONB30BAHUE PHIOOJIOBHOTO M TYPUCTHIECKOTO BOI-
HOTO TPAHCIOpPTa, K MeCTaM IUCJIOKAllUd KOTOPOTO NMPUYpPOUYEHBl Kak NEPBBIC
HAXOJKH, TaK ¥ MacCOBBIE€ CKOIUICHUS KUBOPOAOK. AHAJIU3 MHOTOJETHUX JaH-
HBIX 10 MPOCTPAHCTBEHHOMY PAaCHpEEIICHUIO KUBOPOAKH B BOJOXPaHUJIMILE,
0COOEHHOCTSIM 3aCeNEHHsI PA3IMYHBIX YUACTKOB ITO3BOJISIET MPEITIONOKATE BO3-
MO>KHOCTB JJaJIbHEHIIIETO PACTIPOCTPAHEHNS MOJUTFOCKOB B TIOMMEHHBIX BOJIOEMaxX
u mporokax p. O66. OTCyTCTBHE MOJUTIOCKOB Ha BEPXHEM, HanOO0JIee MTPOTOTHOM
y4acTKE BOJOXPaHWIIUINA JIEIacT MaJOBEPOSATHBIM paccerneHue V. viviparus Ha
PYCIOBBIX ydyacTKax p. O0b Kak BBepX, TaK U BHU3 10 TCUCHHIO.
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Long-term dynamics and current distribution of the River snail
(Viviparus viviparus) in the Novosibirsk reservoir

Reservoirs often account for alien species spread in river basins. Intensive use of
reservoirs for fish farming, aquaculture, recreation and navigation contributes to mass
introduction of invaders. The Novosibirsk reservoir is the only large plain reservoir
on the Ob River. Since the early 1960s, a total of 11 alien hydrocole species, five
of which are incidental invaders, have naturalized in the Novosibirsk reservoir in
spite of a relative isolation of the Ob basin and the absence of operating inter-basin
channels. The most widespread invader for bottom communities of the reservoir is
the river snail Viviparus viviparus (Linnaeus, 1758) (Gastropoda, Viviparidae), the
European species inhabiting all over Europe (except for its north and south). Many
species from the family Viviparidae actively spread beyond their natural habitat. An
operculum keeps a mollusk viable without water for long; hatching of shell-covered
mollusks contributes to their survival and high fertility ensures a rapid increase in
the abundance in the reservoir-recipient. Thus, all these biological features provide a
successful introduction of viviparids into aquatic ecosystems. The aim of this study
was to analyze the spatial distribution of V. viviparus in the Novosibirsk reservoir at
various stages of its invasion.
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The Novosibirsk reservoir (54°84°N, 82°99’E) is a lowland reservoir with a
seasonal regulation filled mainly during the periods of spring flood (May-June) and
the autumn-winter release. The reservoir was constructed on the Ob River in 1957; its
length is about 200 km, the water area at a normal affluent level (NAL) is 1070 km?,
the average depth is 9 m and the maximum one is 25 m. Zoobenthos was studied in
different seasons of 2002-2017 in three zones of the Novosibirsk reservoir, i.e. the
upper (near Kamen-on-Ob, Ust-Aleus village), mid (near villages Spirino, Ordynskoye
and Zavyalovo) and low (near villages Borovoye, Leninskoye and Beregovoye, the
mouth of the Berd Bay and at the dam) parts. Bottom sediments from the mid zone of
the reservoir were sampled using the Petersen and Ekman-Bergey dredgers (the capture
area of 0.025 and 0.035 m?, respectively), whereas in bays and in shallow waters it
was done by the dredger Gr-9 (the capture area of 0.007 m?). In the field, the bottom
sediments were washed using 0.35 mm mesh sieves. Mollusks were collected and
preserved in 70% ethanol. In the laboratory, we counted the number of mollusks in
each sample and weighed them with an accuracy of 0.01 g. A total of 593 samples of
zoobenthos was collected and analyzed. Mollusks taxonomic identification was carried
out according to Key to Freshwater Invertebrates of Russia and Adjacent Lands (2004).

In the middle part of the Novosibirsk reservoir, we detected V. viviparus for the
first time in 2002. Mollusks (65 ind./m?, biomass of 5 g/m?) were sampled from muddy
soils nearby Ordynskoye village. In two years, they were found at sites located 35 km
upstream (at Spirino village), and three years later — in 40 km downstream (Irmensky
Pl’es) (See Fig. I). The rate of mollusks spread made up approximately 15 km/year.
Remarkably, the fishing fleet base was a zone of primary invasion and new findings of
V. viviparus. The ways of V. viviparus invasion into the Novosibirsk reservoir are still
unknown; it was highly likely made by chance under fish introduction from the reservoirs
of the European part of Russia as well as due to shipping, aquarian activities and the
use of foul fishing tackles. By 2010, the invaders had covered the entire channel part in
the middle zone of the reservoir, and by 2013 they had been occasionally encountered
throughout the low zone. The average (866.6+219.1 g/m?) and maximum (16000 g/m?)
biomass of V. viviparus in the middle part of the Novosibirsk reservoir is higher than
that typical of the native species habitat (See Fig. 2). The excessive maximum size of
some individuals is evidence of favorable reservoir conditions. At present, V. viviparus
has invaded approximately 70% (136 km) of the reservoir that is 38 km upstream and
88 km downstream from the site of its initial discovery. The species rapid spread on the
vast water area can be associated with the overall use of water transport and foul fishing
equipment. The dam of the Novosibirsk HPP did not become an obstacle for its mass
colonization of the Yarenskaya tributary of the Ob River, i.e. 27 km below the dam, at
sites of winter moorage of the river fleet and small vessels. In 2015, V. viviparus even
began to impede proper operation of thermal power plants. The study suggests that V.
viviparus have formed a stable, beyond its natural range, population in the Novosibirsk
reservoir. Over a 15-year period, they have inhabited all zones of the reservoir, except
for the upper one. First finds and current mass dwelling of these invaders occur in
places of intensive use of tourist water transport and fishing activities responsible
for rapid spread of mollusks in the reservoir. The analysis of the long-term data on
spatial distribution of V. viviparus in the reservoir, including the peculiarities of their
settlement in various areas is evidence of species probable distribution in the future
in the floodplain reservoirs and tributaries of the Ob River. V. viviparus is unlikely to
settle at the channel sites of the Ob River both upstream and downstream because of the
mollusks absence in the upper, the most running, section of the reservoir.

The paper contains 2 Figures and 39 References.

Key words: alien species; mollusks; invasion; the Ob River basin.
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AWM. IIsk, E.A. IIsak, C.E. Kapauypuna, A.C. PeBymkun

Hayuonanvnwiii uccnedosamenvckuii Tomckutl 20cy0apcmeeHublil YyHugepcument,
2. Tomck, Poccus

diopucTHYECKHE HAXOAKH B OXPAHHOI 30He
kiacrepa «llyrap-Jic» 3anoBegnnka
«Yocynypckasi korsioBuHa» (Pecnmybsiuka ToiBa)

Ilpedcmagnenvt  pezynomamsl UCCIEO08AHUL (DIOPLI  OCHOBHO20 YHACMKA U
oxpaHHoli 30HbL Kiacmepa «Lly23ap-2ncy» eocydapcmeennozo npupooHoeo buocgeproco
3anogeonuka «Yocynypcras komnosunay. Coobwaemcsi 0 Haxooke Hogvlx 18 6u0os
cocyoucmpix pacmeHuil 01 paccmampugaemol meppumopuu. M3 nux uemvlpe suoa
AGAOMCS. HOGbIMU  makdice Onsi FOdCHO20  0nycmublHeHHO-CMenHo2o npupooHo20
paiiona Tyevl 6 yenom: Alyssum turkestanicum var. desertorum (Stapf) Botsch., Carex
vesicaria L., Isatis costata C.A. Mey., Silene borysthenica (Gruner) Walters., a o0un
6u0, Androsace lehmanniana Spreng., ons Y6cyHypckoeo onycmvlHeHHO-CMENHO20
noopationa. Ocmanvhvle 13 6u008 00NOIHAIOM 6UO0B0L cocmas Qropvl Kiacmepa
«Llyeasp-Oney: Anemone sylvestris L., Angelica tenuifolia (Pall. ex Spreng.) Pimenov,
Eleocharis uniglumis (Link) Schult., Equisetum arvense L., Equisetum palustre L.,
Gentiana riparia Kar. & Kir.,, Poa argunensis Roshev., Polygala hybrida DC., Potentilla
pensylvanica L., Pyrola rotundifolia L., Scorzonera radiata Fisch. ex Ledeb., Thesium
repens Ledeb., Trifolium lupinaster L. Takoce ommeueno, umo Tephroseris palustris
OWUOOYHO NPONYUYeH 8 KOHCNeKme hopbl 3anosedHuKa 05 knacmepa «Llyessp-Oncy.

KitoueBble clioBa: cocyoucmoele pacmeHus, HOBble MECMOHAXOHCOEHUs.; NeCKU
Doep-Oneszun; ozepo Tope-Xonv, donuna p. Tec-Xem; FOoxucnass Cubups.

BBenenue

TlocynapcTBeHHBIN TPUPONHBINA 3aTIOBEAHUK «YOCYHYpCKasi KOTIIOBUHA» CO3-
naH B 1993 1. ¢ menbio coxpaHeHus: OMOpa3HOOOpa3Hsi M YHUKAIBHBIX JIAHAIA(-
TOB OeccToUHbIX paitoHoB LlenTpanbpHoil Azuu. B 1997 1. 3anoBeAHUKY TPUCBOEH
craryc Ouoceproro. M3HagarsHO 3aII0BETHUK COCTOSUT U3 ISTH YYacTKOB (KJIa-
CTEpOB), KOTOPbIE OTpa)kalld Haubosiee MHTEPECHbIE 0COOEHHOCTH KOTJIOBHHBI
o3epa Yocy-Hyp B mpenenax PecryOnmkn TeiBa 1 000COGIEHHOTO BBICOKOTOP-
Horo maccuBa MonryH-Taiira. B 2000 r. npuHSATO pelieHue 0 3HaYUTEIbHOM pac-
IIMPEHUH TEPPUTOPUH 3aMIOBEIHUKA U MIPUCOCANHEHNH €IIIe YeThIPEX KIACTEePOB.
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[pm >TOM ABa W3 HUX BBHIIEICHBI TAKKe B IIpeNeiiax 03¢pHOM KOTIOBHHEI, a JIBA
KpyIHEHIINX IO IUIOIAIX KIacTepa — 3a ee rpaHunamu B 6acceiine Bepxuero Exu-
ces. YHUKaIFHOCTD TEPPUTOPUH 3aIIOBEAHNKA OOYCIIOBJIEHA €Ie W TeM, YTO OHA
sIBIIsieTCSl 4acThio Antae-CassHCKOTO SKOPErnoHa, BKIIFOUeHHOTO B criucok «Global
200», n3dpanHbIi 3kcniepramMu BeemupHoro dorma nukoid npupoasl (WWF) kak
HaunOoJee BaXKHBIH JJ1s1 cCOXpaHeHus 100anpHoro Ouopasnoodpasus [1].

IIepBoouepenHoil 3amadeil Iuisl PEUICHUs BOIIPOCOB OXPAaHbI U COXPAHEHHUS
pa3sHoo0pa3usi pacTUTEIBLHOTO MHUPA, HECOMHEHHO, SIBISETCS MHBEHTAPU3ALMS
¢mopsl. Ilepsrie cBenenus o urope mecyanoro Maccusa Lyraap-3ic omy6imiko-
Banbl B 1997 1. [2]. B mepuon ¢ 2001 mo 2003 1. mpoBeaeHo nepBoe 00001IeHe
BHZOBOTO COCTaBa COCYIHCTHIX PACTCHUI 3amoBeAHUKAa «YOCyHypcKash KOTIO-
BHHA» [3], B KOTOPOM YYTEHBI KaK pe3ylbTaThl COOCTBEHHBIX MOJIEBBIX UCCIIENO0-
BaHUI aBTOPOB, TAK U UTOTH KPUTHUYECKOH 0OpaOOTKH TepOapHBIX KOJUICKIIWH,
xpaHsnmxcs B LleHTpansHOM cubupckoM OoTaHHueckoM caxy Cubupckoro oT-
nenenus Poccwuiickoii akageMuu Hayk (. HoBocnOupck) n boranndeckoM MHCTH-
tyre uM. B.JI. KomapoBa Poccuiickoit akagemun Hayk (r. Cankt-IletepOypr), a
Takke onmyonMkoBaHHbIe AaHHbIe [4—5]. [TocnenoBaBime 3aTeM pabOTHI 1O MO~
TOTOBKE K nepeusaanuto «Onpenenutens pacrenuit Pecrryomuku TeiBa» [6] crio-
COOCTBOBAJIM IOJYYEHHIO HOBBIX MATCpPHAJIOB, KOTOPHIC B COYCTAaHHH C H3yde-
HUEM OTIENIFHBIX YYaCTKOB 3allOBEIHUKA MO3BOJIMIN 3HAYUTEIBHO IOMOIHUTH
KOHCIIEKT M YTOUYHHUTBH PacIpOCTpaHeHHe BUAOB 10 KiacTepaM [7]. B pesymsrare
Juist prophel YOCYHYPCKOTO 3all0BEHUKA YCTAaHOBIEHO 1 263 BUA, OTHOCSIIUXCS
K 391 pony u 89 cemeiictBam. HecMOTpst Ha CyIieCTBEHHOE pacIIvpeHue CIMCKa,
CIIEyeT OTMETUTh, 4TO (lIOpa 3alOBETHHUKA, BIPOYECM, KaKk U TeppuTopHs TyBbI
B IIEJIOM, BCE €Ille M3y4YeHa HEeIOCTaTOYHO W HepaBHOMEpHO. [lonTBepikaeHuem
TOMY SABJISIIOTCSI MHOTOYHCIICHHBIE HAaXOJKH, OOHApYKEHHBIE B XOJ€ MOCIEAHUX
(iroprcTHUeCKHUX HccinenoBanuit [8—10], uTo onpenensieT akTyalbHOCTh TIPOIOI-
XKEHUs paboT N0 MHBEHTapu3anuu GIopsl 3anoBegHuka. Oco00ro BHUMaHUs, HA
HAaIll B3I, TPEOYIOT OXpaHHEIE 30HBI 3aII0BETHUKA, TIOCKOJIBKY HA HUX JICHCTBY-
eT 0coOBIit MPaBOBOM CcTaTyC U, IO CYTH, OHU SIBJISIOTCSI HEOTHEMJIEMOM 4acThIO
3aMOBEIHBIX TEPPUTOPHUH, 03 KOTOPHIX TPYTHO NPEACTaBUTH BHITOJHEHHE UMH
CBOEI OCHOBHOH (pyHKIIUH.

MaTepnam,I U METOAUKH HCCTICT0BAHUSA

B mrone 2019 1. mo cormnacoBaHUIO C aAMUHUCTpAIMEl 3alMOBeIHUKA HAMU
BBIIIOJIHEHO HCCJIEAOBAaHHE OCHOBHOTO YYacTKa M OXPaHHOH 30HBI KilacTepa
«yraap-Oncy. Knacrepusiidi yyactok «Llyrasp-Dnc» mpeacTaBieH 30J0BBIMH
MeCYaHbIMH JIIOHaMHU. PacrnonoxeH B CeBEpO-BOCTOYHOM YacTH YOCYHYPCKOM
KOTJIOBHHBI 110 JIeBoOepexxpto p. Tec-XeMm W mpexcraBisier coOOH MOYTH H30-
JIMPOBAHHOE OTBETBIEHHE OT KPYITHOTO MECYaHOTO MaccuBa ANTaH-DIC, KOTO-
PBIH IOYTH MOJHOCTBIO HAXOAUTCS Ha TPAHCIPAHUYHOH TEPPUTOPUH MOHTOHH.
OxpaHHast 30Ha KJIacTepa BKIIOYAeT KPYITHOE NpecHOBoxHOe 03epo Tope-Xomb,
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TeCKH DJiep-INe3HH C y9aCTKaMH KOBBUIBHOM M OITyCTHIHEHHOW KaparaHOBOU TIecC-
YaHOM CTeIu, HeOOMbIIINEe MACCHUBBI CKAIMCTHIX OCTAHIIOBBIX T'OP U MPHUJIETAIOIIUHI
NeBbId Oeper nmoimHBI p. Tec-XeM ¢ pa3HOOOpa3HOH JIyrOBOW PAaCTUTEILHOCTHIO
Y TIOMEHHBIMH TOIOJIEBO-0€PE30BO-UBOBBIMH JIECAMHU C YYACTHEM JIUCTBEHHUIIBI.
N3yueHue BBINOIHEHO TPaaULMOHHBIM MaplIpyTHBIM MeTOIOM. B xone uccieno-
BaHMIA COCTABIISIUCH (PIIOPUCTUYECKHE CIICKHY, IPOBOIMIIMCH BU3YyalbHbIE HAOMIO-
JCHUSI SKOTONOJIOTHIECKON U (PUTOIEHOTHIECKOH MPUYPOIEHHOCTH, OTMEIAIOCh
pa3BuTHE U 0OMIIME BUIOB B Pa3HBIX YCIOBUSX, B HHTEPECHBIX CIIydasiX OCYyIEeCT-
BJSUICSI BEIOOPOYHBIA cOOp repOapHOro Marepuana. B pesyibrare ObII0 coOpaHO
92 nucra repbapusi. MapuipyraMu oxBadeHbl OapXaHHbIE IECKH OCHOBHOTO y4acT-
Ka Kiacrepa, 6eperoBble 30HbI 03epa Tope-Xoib, pacTUTENbHBIE KOMITICKCH CHIPBIX
3amajiiH, OCTaHIOBbIE CKAJbl M IPUIIEraloliie KAaMeHUCThIe YUacTKU, (hparMeHThI
MePEChIXAIOMNX CTAPUIHBIX BOIOEMOB C TATO(PUTHOW PAaCTUTENHHOCTEIO, ydacT-
KM, HApPYILIEHHbIE B PE3yJbTaTe XO3IHCTBEHHOH NIESATENbHOCTH (JJOPOTH, NACTYIIBH
CTOSTHKH, PEKPEAIFIOHHBIC 30HBI Ha Oepery 03epa), IIPH 3TOM OTISITFHOEC BHIMAHHE
yAeJIeHo Haubosee TPYAHOJOCTYHBIM MOWMEHHBIM y4acTkaM p. Tac-Xem. B ka-
9YeCcTBE OCHOBHOTO MCTOYHHKA HWH(POPMAIIHH ITO0 COCTaBY (ropsI kKnactepa Llyraap-
Onc 3anoBenHuka npunara padora JI.H. Illayno [7] ¢ yTouHeHUsIMH, IPUBEACHHbI-
MU B 0OoJIee MO3THUX MyOTMKAIUAX pa3HbIX aBTopoB [9, 11].

Pe3ysbTarsl HcciieqoBaHus U 00Cy:KIeHe

B pesynberare 06paboTKH MOJIEBEIX MAaTEPHUAIIOB BBISIBICHB HOBHHKH, KOTOPBIE
pacrpesieIeHbl HAMU B TPH IpyHNbL: 1 — BUJBI, HOBBIE Il HOKHOTO OIyCTHIHEH-
HO-CTEITHOTO MPHUPOJHOTo paiioHa TyBHI B 1enoM; 2 — BHIBI, HOBEIC a1 YOCy-
HYPCKOTO OILyCTBIHEHHO-CTEIHOTO0 noapaiioHa KOXHOro omyCcThIHEHHO-CTEITHOTO
TIPUPOITHOTO paiioHa; 3 — BUABI, HOBBIE AJII OXPAaHHOM 30HBI KiacTepa «L{yrasp-
Onc». Heobxonumo otMeTuTh, uto Tephroseris palustris (L.) Rchb. mponyiiex B
CIMCKE 3alloBefHMKa Uil Kiactepa «Llyrasp-Omncy, xots B «Onpenenurene pac-
teHuit PecmyOnuku TeiBbI» [6] ykasaH 1iist o3epa Tope-Xonb. TakcoHBI B Tpymnax
PACIIONOKEHEI B ITOPSIIKE JTATHHCKOTO ali(haBUTa U COMIPOBOKIAIOTCS CBEICHUSIMH
u3 repOapHoil 3STUKeTKH. ABTOpaMHu Bcex cOopoB sBisitorest A.U. [sk, E.A. TTixk,
C.E. Kapauypuna. [{utupyembie oOpa3isl mepeanbl Ha XxpaHeHue B [epOapwmii
um. I1.H. Kpeinosa Tomckoro rocynapctseHHoro yausepcurera (TK).

Hoeuvte 6uowt onsa FQicnozo onycmovlHeHHO-CMENHO020 RPUPOOHO20 PALIOHA
Tysut

Alyssum turkestanicum var. desertorum (Stapf) Botsch.: «Pecmybnuka TriBa,
Op3UHCKUI KOXYYH, 3alMOBEAHUK “YOCyHypckas KOTJIOBHMHA”, OXpaHHas 30HA
knmactepa “Llyraap-DOmnc”, mecku Dpaep-Die3uwH, BOCTOUHBIH Oeper o03. Tope-
Xoib, OyrpHCTO-TPsIIOBBIE 3aKpEIUICHHBIE NIECKHU, KaparaHoBasl Iec4aHasi CTelb.
1 150 M Hax yp. M. 50°04'40" c. m. 95°08'40" B. 1. 05.V1.2019».

Carex vesicaria L.: «Peciyonuka TbiBa, Dp3UHCKUIl KOXKYYH, 3allOBEIHUK
“YOcyHypckas KOTJIOBHHA”, oXpaHHas 30Ha kiacrepa “Ilyrasp-Omc”, mecku
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Onep-One3nH, METKOBOAHOE HEOOIBIIOE 03ep0o Ha BOCTOYHOM Oepery o03. Tope-
Xounb, 00NOTHCTHIA conoHueBarbit ayr. 1 153 M nHag yp. m. 50°03'50" c. m.
95°07'57" B. 1. 05.V1.2019».

Isatis costata C.A. Mey.: «PecnyOnuka TeiBa, Dp3UHCKHI KOXKYYH, 3allOBEI-
HUK “YOCyHypcKas KOTJIOBHHA”, OXpaHHas 30Ha Kiacrepa “Llyrasp-Dmnc”, mecku
Onep-One3uH, BocTouHsli 6eper 03. Tope-Xoinb, OyrpucTO-TpsIOBbIE 3aKPEILICH-
sele meckd. 1 150 m mHan yp. M. 50°04'32" c. m1. 95°08'28" B. 1. 05.VI.2019».

Silene borysthenica (Gruner) Walters: «Pecmy6muka TeiBa, Dp3uHCKHI KOXKY-
VH, 3allOBEJHHK “YOCYHypcKas KOTJIOBHHA”, oXpaHHas 30Ha Kiacrepa “Ilyrasp-
D5c”, mecku Dnep-ne3uH, BOCTOUHBINA Oeper 03. Tope-Xonb, Oyrpucto-rpsaao-
BbIe 3aKkperuieHHbie neckn. 1 150 m Hax yp. m. 50°04'32" c. mr. 95°08'28" B. n.
05.V1.2019».

Hoewtii 6uo ona Yocynypckozo onycmulnenHo-cmennozo noopaiiona FOsic-
HO20 ONYCHMbIHEHHO-CIMENH020 NPUPOoOHo2o paiiona Tyev

Androsace lehmanniana Spreng.: «Pecnyonuka TeiBa, Dp3UHCKHA KOXYYH,
3amoBeTHUK “YOCyHypcKas KOTJIOBHHA, OXpaHHas 30Ha kiactepa “Llyrasp-Omnc”,
nonuHa p. Tec-XeM, MoMEHHBIE TOIOJIEBO-0€PE30BO-HBOBBIC JIeca C YIaCTHEM
muctBeHHUIB. 1 103 M Hag yp. M. 50°09'06" c. m1. 95°13'05" B. 1. 07.VL.2019».

Hogvie 6uovt 0na oxpannoii 30nul kKnacmepa «Llyzasp-3ncy

Anemone sylvestris L.: «Pecmy6nuxa TeiBa, Dp3UHCKUN KOXKYYH, 3aTI0BETHIK
“YOcyHypckas KOTJIOBHHA”, oXpaHHas 30Ha kiacrepa “Ilyrasp-Omc”, momwna
p. Tec-Xewm, moiiMeHHBIE TOIOJIEBO-0EPE30BO-UBOBBIE JIECA C YYACTHEM JIUCTBEH-
Hunbl. 1 102 M Hag yp. M. 50°09'07" c. mr. 95°13'13" B. 1. 07.V1.2019».

Angelica tenuifolia (Pall. ex Spreng.) Pimenov: «Pecmyonuka TriBa, Dp3uH-
CKUI KOXYYH, 3allOBEIHUK ‘“YOCYHypcKash KOTJIIOBHHA”, OXpaHHas 30Ha KIlacrte-
pa “Lyrap-Onc”, noauna p. Tec-Xem, MoWMEHHBIE TOMOIEBO-0EPE30BO-HBOBBIE
neca ¢ ygactueM JimcTBeHHUIBL. 1 103 M Hag yp. M. 50°09'06" c. mr. 95°13'05" B. 1.
07.V1L.2019».

Eleocharis uniglumis (Link) Schult.: «Pecmy6nnka TriBa, Dp3HHCKHAN KOXKY-
VH, 3alI0BEHUK “YOCyHypCKas KOTJIOBHHA , OXpaHHas 30Ha kiactepa “Llyraap-
Dnc”, mecku Dnep-INe3uH, METKOBOJHOE HEOONBIIOe 03ep0 Ha BOCTOYHOM
6epery o3. Tope-Xonb, OomoTucThIil comonnesatsiil ayr. 1 153 M Hag yp. M.
50°03'50" c. m. 95°07'57" B. 1. 06.V1.2019».

Equisetum arvense L.: «Pecny6nuka TeiBa, Dp3UHCKHH KOXKYYH, 3aII0BEHUK
“YOcyHypckas KOTJIOBHHA”, oXpaHHas 30Ha kiacrepa “Ilyrasp-Omc”, monwmna
p. Tec-Xewm, moiiMeHHBIE TOIIOJIEBO-0EPE30BO-UBOBBIE JIECA C YYACTHEM JTUCTBEH-
Hunbl. 1 102 M Hag yp. M. 50°09'06" c. mr. 95°13'14" B. 1. 07.V1.2019».

Equisetum palustre L.: «Pecrybnuka TsIBa, Jp3UHCKUI KOXKYYH, 3aII0OBEHUK
“YOcyHypckas KOTJIOBHHA”, oXpaHHas 30Ha kiacrepa “Ilyrasp-Omc”, monumna
p- Tec-Xewm, moiiMeHHBIE TOIOJIEBO-0EPE30BO-NBOBBIE JIECA C YYACTHEM JTUCTBEH-
Hunbl. 1 102 M HAg yp. M. 50°09°06” c. mr. 95°13°14” B. 1. 07.V1.2019».

Gentiana riparia Kar. & Kir.: «Pecnybnuka TeiBa, Dp3UHCKUH KOXKYYH, 3a-
MoBeTHUK ““YOCYHypCKasi KOTJIOBHHA”, OXpaHHas 30Ha kiactepa “Ilyrasp-Dic”,
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noiiMa p. Tec-XeM, OOIOTHCTHIN COIOHIICBATHIN JIYT IO OeperaM ImepechIXaromei
ctapunsl. 1 099 m Hax yp. M. 50°10'59" c. m. 95°11'18" B. a. 07.V1.2019».

Poa argunensis Roshev.: «Pecrybnuka TriBa, Dp3UHCKUN KOXKYYH, 3aII0BE]I-
HUK “YOCyHypcKkasi KOTJIOBHHA™, OXpaHHas 30Ha kiactepa “Llyrasp-0mic”, necku
Dnep-DOne3nH, BOCTOUHBIH Oeper 03. Tope-Xoib, OyrpruCcTO-IpsSI0BBIE 3aKpETUICH-
HBIE MIECKH, KaparaHoBas mecyaHnas ctemnb. 1 166 M Hag yp. M. 50°04'36" c. m.
95°09'00" B. 1. 06.V1.2019».

Polygala hybrida DC.: «Pecnyonuka TeiBa, Dp3UHCKUN KOXKYYH, 3aIIOBEIHUK
“YOcyHypckas KOTJIOBHHA”, oXpaHHas 30Ha kiacrepa “Ilyrasp-2mc”, momwna
p- Tec-Xewm, moiiMeHHBIE TOIOJIEBO-0EPE30BO-UBOBBIE JIECA C YUACTHEM JIUCTBEH-
Hunbl. 1 105 M Hag yp. M. 50°09'04" c. mr. 95°13'01" B. n. 07.V1.2019».

Potentilla pensylvanica L.: «Pecnybnuka TreiBa, Dp3UHCKHIA KOXYYH, 3a-
MoBeTHUK “YOCyHypckas KOTJIOBWHA”, oxpaHHas 30Ha kiacrepa “Ilyraap-
Onc”, nonuna p. Tec-XeM, MoWMeHHBIE TOMOJIEBO-0€pE30BO-UBOBBIE JIECa C
yuactueM nuctBeHHUIBL. 1 102 M mHax yp. M. 50°09'07" c. m. 95°13'13" B. 1.
07.V1.2019».

Pyrola rotundifolia L.: «Pecriybinka TeiBa, Ip3WHCKUI KOXKYYH, 3aIIOBSTHUK
“Yb6cyHypckas KOTJIOBHMHA”, OXpaHHas 30Ha kiactepa “Llyrssp-Dmc”, monuna
p. Tec-Xem, moiiMEeHHBIE TOTIOJIEBO-0EPE30BO-UBOBBIE JIeCa C YyJaCTHEM JIUCTBEH-
Hunbl. 1 105 M Hax yp. M. 50°09'04" ¢. m. 95°13'01" B. 1. 07.VL.2019».

Scorzonera radiata Fisch. ex Ledeb.: «Pecmy6nuka TeiBa, Dp3HHCKHN KOXKY-
VH, 3alI0BEIHUK “YOCyHypCKas KOTJIOBHHA, OXpaHHas 30Ha kiactepa “Llyraap-
Qnc”, nommnHa p. Tec-Xewm, MOMMEHHBIC TOIMOJIEBO-OEPE30BO-UBOBBIC Jieca C
ydactieM JucTBeHHULBl. 1 102 M Hax yp. m. 50°09'07" c. m. 95°13'13" B. &.
07.VL.2019».

Thesium repens Ledeb.: «Pecnybnuka TriBa, Dp3uHCKUI KOXKYYH, 3alIOBE-
HUK “YOCyHypcKas KOTIIOBHHA”, OXpaHHas 30Ha kiactepa “1{yrasp-2mnc”, nomuHa
p. Tec-Xewm, moiiMeHHBIE TOIOJIEBO-0EPE30BO-UBOBBIE JIECA C YYACTHEM JTUCTBEH-
Hunbl. 1 105 M Hag yp. M. 50°09'04" c. mr. 95°13'01" B. n. 07.V1.2019».

Trifolium lupinaster L.: «Pecnyonuka TbiBa, Op3UHCKUN KOXYYH, 3allOBE-
HUK “YOCyHypcKas KOTIIOBHHA”, OXpaHHas 30Ha kiactepa “1{yrasp-2mnc”, nonmuHa
p. Tec-Xewm, moiiMeHHBIE TOIOJIEBO-0EPE30BO-NBOBBIE JIECA C YYACTHEM JIUCTBEH-
Hunbl. 1 102 M Hag yp. M. 50°09'07" c. mr. 95°13'13" B. 1. 07.V1.2019».

Bce ormedeHHbIle BHIBI COOpaHBI B IMpeaeiax OXPAHHOW 30HBI KiacTepa
«Uyr9p-Omncy. bonbmas gacte uX mpuypodeHa K TPYOHOMOCTYITHBIM JIYTOBO-
JICCHBIM TOWMEHHBIM MECTOOOHTaHUsIM B jgonune p. Tec-Xem. HeoxumanHbM
0Ka3aJoch OOHapyKEHHE psfa BHIOB B HanboJee IMocemaeMoil (B TOM 9uCiie U
6oranukamu) GeperoBoit yactu 03. Tope-Xosb. Y4uThIBas OGHOAKOIOTHMUYECKHE
O0COOCHHOCTH TaKHX BUIOB, Kak Alyssum turkestanicum var. desertorum, Isatis
costata, Silene borysthenica, MOXXHO IPEANIOTIOXKUTb, YTO OHU SIBIISIIOTCS PE3YIIb-
TaTOM HOBEUIINX 3aHOCOB, CBSI3aHHBIX C YCHICHHEM PEKPEaIlliOHHON Harpy3KH B
MOCIIEIHEE BpPEMSL.



dnopucmuueckue Haxo0Ku 6 OXPAHHOIL 30He 171

3akir0ueHne

B pesynprate uccnenoBaHuil B MpeAenax OCHOBHOTO YYacTKa M OXPAaHHOU

30HbI Ki1acTepa «L{yrasp-Oincy BesiBIeHO 18 HOBBIX BHIOB, U3 KOTOPBIX 4 SIBIIS-
FOTCSI Takke HOBBIMH 17151 KOXKHOTO OITyCTHIHEHHO-CTEITHOTO IIPHUPOIHOTO paifoHa
TyBBI B LIEJIOM, @ OTUH — JIs1 YOCYHYPCKOTO OITYCTBIHEHHO-CTEITHOTO OoIpaioHa.
Oco60 oT™medeHo, uto Tephroseris palustris TIPOIYIIEH B CITUCKE 3allOBEHHUKA
JUIS paccMaTpUBaeMOro Kiactepa, Xota B «Onpeaenurese pacteHuid Pecyonuku
TeiBe» (2007) OoTHENBHO yKa3bIlBaeTCS MMEHHO JUIs 03. Tope-Xoiib B KayecTBe
penxoro Buna. ChenaHo MPEANoNOKEHUE, YTO HEKOTOpble HOBUHKU CBSA3AaHBI C
COBPEMEHHBIM 3aHOCOM U YKa3BIBAIOT HA YCIJICHHE PEKPEAlnOHHON HAaTPy3KU Ha
OeperoByto 30Hy 03. Tope-Xoib.

10.
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Andrei I. Pyak, Elizaveta A. Pyak, Svetlana E. Karachurina, Aleksandr S. Revushkin

Tomsk State University, Tomsk, Russian Federation

Floristic findings from the protected area of the Tsugeer-Els cluster
of the Ubsunur Basin Biosphere Reserve (Tyva Republic)

Being centers for environmental protection, as well as research and environmental
education, biosphere reserves play an important role in the global biodiversity
conservation. The first mandatory stage of the reserve’s work is an all-taxa biodiversity
inventory. The last list of the vascular plants of the Ubsunur Basin Biosphere Reserve
compiled in 2009 includes 1263 species, but it should be noted that the reserve’s
territory has been insufficiently studied. This is confirmed by the results of special
floristic studies of two (Mongun Taiga and Aryskannyg) of nine reserve clusters,
which revealed some new species for the reserve’s territory and allowed to precise the
distribution of plants within individual sites. The aim of this research was a vascular
flora inventory of the Tsugeer-Els cluster.

Tsugeer-Els sands are located in the northeastern part of the Ubsunur Basin on the
left bank of the Tes-Khem River between 49°57'-50°11'N and 95°07'-95°28'E. They are
an almost isolated branch of the large Altan-Els sand massif, which is located on the
adjacent territory of Mongolia. The protected area of the cluster includes the freshwater
Tore-Khol Lake, the sands of Eder-Elezin, rocky outcrops and the left bank of the Tes-
Khem River Valley. Fieldwork was carried out in June 2019. The routes covered the
sand dunes in the principal part of the cluster, the coastal zones of Tore-Khol Lake,
vegetative complexes of moist depressions, rocky outcropes, drying floodplain lakes
with halophytic vegetation, areas with anthropogenic disturbance (roads, pastures, lake
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recreational areas), and the Tes-Khem River floodplain. During the routes, we compiled
floristic lists, carried out visual observations of ecotopological and phytocenotic
features of the species, noted species abundance, and sampled herbarium specimens
in some cases. All herbarium specimens cited in this article were deposited in the P.N.
Krylov Herbarium of Tomsk State University (TK).

18 species of vascular plants were added to flora of the Tsugeer-Els cluster of the
Ubsunur Basin Reserve. Of these, 4 species are also new for the Erzinsky natural area
of Tuva: Alyssum turkestanicum var. desertorum (Stapf) Botsch., Carex vesicaria L.,
Isatis costata C.A. Mey., Silene borysthenica (Gruner) Walters. Androsace lehmanniana
Spreng. is also new for the Ubsunur desert steppe subregion. 13 species were added to
the species list of the Tsugeer-Els cluster: Anemone sylvestris L., Angelica tenuifolia
(Pall. ex Spreng.) Pimenov, Eleocharis uniglumis (Link) Schult., Equisetum arvense L.,
Equisetum palustre L., Gentiana riparia Kar. & Kir., Poa argunensis Roshev., Polygala
hybrida DC., Potentilla pensylvanica L., Pyrola rotundifolia L., Scorzonera radiata
Fisch. ex Ledeb., Thesium repens Ledeb., Trifolium lupinaster L. We also noted that
Tephroseris palustris was mistakenly omitted in the reserve flora species list for the
Tsugeer-Els cluster. Most of the new species were found in hard-to-reach floodplain
habitats in the Tes-Khem River Valley. The finding of Alyssum turkestanicum var.
desertorum, Isatis costata, Silene borysthenica in the coastal zone of Tore-Khol Lake,
in our opinion, is the result of the increase in the recreational load recently.

The paper contains 11 References.

Key words: vascular plants; new localities; Sands of Eder-Elezin; Tore-Khol Lake;
Tes Hem River Valley; South Siberia.
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Becmnuk Tomckozo zocyoapcmeennozo ynusepcumema. buonozua. 2020. Ne 49. C. 175-186

VIIK 581.95
doi: 10.17223/19988591/49/10

H.B. llléroaesa!, O.T. Typrunos?, A.M. Ka66opos?, ¥.X. Kogupos>

! Hayuonanshoiii uccnreoosamensckuil Tomckuti 20cyoapcmeentvlil yuugepcumen,
2. Tomck, Poccus
2Uncmumym 6omanuxu Axademuu nHayk Pecnyonuxu Y36exucman, 2. Tawkenm, Y36exucman

JKoj0ro-reorpadpuyeckue 0COOEHHOCTH IHAEMA 3aANATHOTO
IMamupo-Anas Ranunculus botschantzevii Ovcz.

HccnenoBaHue BBINOIHEHO B paMKax NpoekTa «CUCTeMaTHKa JBYJ0JIbHBIX
pacrenuii npupogHoii Giopsl Y3oekucranay (G3MB-2016-0914113123).

IIpeocmasnenvl Hosvle ceedenus 06 andeme 3anaonozo Ilamupo-Anas Ranunculus
botschantzevii Ovcz. B pesynvmame pegusuu 2epbapHbIX MAMepuanos u nonesvix
UCCIe008aHUll 8bIABLEHbL HOBbIE MECHOHAXOHCOEHUSA DMO20 8UOA, YMOYHEHbl OaHHbIE
o0 pacnpocmpanenuu. CpasHusaiomcs: 0COOEHHOCMU IKOIOSUYECKOU NPUYPOUEHHOCU
u Hekomopvle Mopghonocureckue u 3Ko-6uoMop@onocutecKue XapaKmepucmuxu
pacmenuii u3 pasnvix yacmeti apeana. C yuemom 6UOeHUs CO8PEMEHHOU CUCTNEMAMUKU
enepevie NpUBOOUMCs. MAKCOHOMUYecKoe nonoxcenue R. botschantzevii, a makowce
nepeuenb COOPO8 U3 6CEX UIBECMHBIX MECHMOHAXOHCOEHUN 6UOd, XPAHAUWUXCA 6
Tepboapuax Hucmumyma Oomanuxku Axademuu wuayk Pecnybauxu Y36exucman
(TASH), Hnemumyma 6omanuku, ¢pusuonozuu u cenemuxy pacmenuti Akaoemuu Hayx
Pecnybnuxu Tadocuxucman (TAD) u Mockosckoeo eocydapcmeennozo yHusepcumema
um. M.B. Jlomonocosa (MW).

KuroueBble cioBa: Ranunculaceae; 2eocpaguueckoe  pacnpocmpaunenue;
oHOemuzm; peoxuti 6uo; ¢guopa; YVsbexucman, Taoxcuxucman; Cpeonsis Azusi.

BBenenue

BuyTtpuponosas quddepennuanus pora Ranunculus L. (Ranunculaceae Juss.)
u GopMupoBaHHe ero aOOpPUTeHHBIX BUJOB BO (uiope CpenHel A3uu HanpsAMYyIo
CBSI3aHBI C MPOAOJKUTEIBHON U CIIOXKHON MCTOpUEH Pa3BUTHS FOPHBIX CHUCTEM
Tsup-11lans u [Tamupo-Astas. T KpyIHEHIIue IEHTPBI pa3HOooOpa3us pacre-
HUM 710 HACTOSIIIETO BPEMEHHU COXPAHSIOT MHOXECTBO «OE€MbIX MSITEH». 31eCh B
Pa3sHOOOPA3HBIX U 3a4aCTYI0 SKCTPEMATBHBIX YCIOBUSIX BRICOKOTOPUH ITHPOTHO-
JIOJITOTHAsI M BBICOTHAS MTPOCTPAHCTBEHHAS M30JIALUS CIYKUT BaXKHEUIITNM (ak-
TOPOM SBOJIOINH BHIOB, a apeajl CTAHOBHUTCS SIBIICHUEM TpexMepHbIM [ 1-2].

Bunogoit coctas pona Ranunculus Tsub-11lans Oonee 4eM HAMONOBHHY OT-
JIYaeTcs OT cocTtaBa BUI0B [laMupo-Auias, 9To onpenenser HeoOX0AUMOCTD ITy-
6oKoro aHanu3a 6uoreorpaguyeckux 1 GIOPUCTHUECKUX JAHHBIX C IPUBICUCHU-
€M IIMPOKUX BO3MOKHOCTEH MOJIEIUPOBAHMS U TEHETUYECKHUX CBeAeHui [3-5].
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BEICOKMM TaKCOHOMHYECKHM pa3HOOOpa3WeM W HAMYHeM MHOTOYHCICHHBIX
SHJIEMOB OTJIMYaeTcsa ropHas ¢uopa 3amaaHoro Ilamupo-Anas [6—-14]. Ocoboe
3HAYCHHUE 3]IeCh MPHOOPETAIOT (IIOPO- U (PUIOTSHETUICSCKUI aCTIEKTHI UCCIIEO0-
BaHMI, HANIPSMYIO CBSI3aHHBIC C PEIICHUEM BONPOCOB CUCTEMATHKH U OOTaHHUe-
cKoli reorpadun.

Ranunculus botschantzevii Ovcz. — penkuid, SHAEMUYHBIH BUJ, W3BECTHBIN
73 HECKOJBKUX MECTOHAXOXKICHUN B 3anmaaHoi yacTtu [lamupo-Aas Ha oTporax
luccapckoro (Y3bekucrtan) u 3epaBmanckoro (Tamxukucran) xpedros. Lensb
HCCIIEIOBAaHMS 3aKII09Yajach B MIPOTHO3MPOBAHNH, ITOUCKE W BBIIBICHUH HOBBIX
MECTOHAXOXICHHUI STOTO BH/Ia HA OCHOBE aHAIIN3a UMCIOLIUXCS HEMHOTOUHCIICH-
HBIX JaHHBIX.

Marepuajbl 1 METOAUKH HCCJIET0BAHUS

MarepuanamMu HCCIEIOBAHUS MTOCTYXHUIH PE3yIbTaThl PEBH3HH TepOapHBIX
c6opoB pona Ranunculus L. no Cpenneit Asuu (TASH, TAD, LE, KG, AA, MW,
LE, TK), a Takxe pe3ynbrarhl, IOJy9Y€HHBIE B MPOIIECCE MOJIEBBIX U KaMepallb-
HBIX pabOT aBTOPOB Ha TEPPUTOPUH Y30ekucraHa, TamkukucTana u Kuprusuu B
2017-2019 rr.

B kauecTBe OCHOBHBIX METOIOB UCCIEOBaHUS MPUMEHEHBI KIaCCUYECKHE —
CPaBHHUTEIILHO-MOP(HOJIOTHYECKHIA U KoJoro-reorpadudeckuii. [lonesbie pado-
TBI OCYIIECTBIICHBI MAPIIPYTHHIM METOIOM U ITPOBOAMIUCH Ha XpeOTe baiicynTay
(Y36ekucran) Bo BTopoii monouHe Mas 2012 1 2019 rT. B okp. ropsl Xomxa-I'yp-
ryp-ara, B OKp. kull. I'ymarar, a Takxe B Oacceite p. Mauaii-Jlapbs, B OKp. KHIIL.
IOkapei-Mavaii, Ha BeicoTe 2 300—2 700 M Hayn yp. M. Ha 3epaBmianckom xpe0Te
(TamxukucTan) paboTel mposeseHs! B utoHe 2019 1. B paiioHe 03. MckaHaepKynb
u 1oxHee 1o p. Kanvou, Ha BeicoTe 2 500—3 050 m Hax yp. M. Ha cregyromem
JTare NPoBeIeHO YTOUHEHHE TeorpapuuecKiX KOOPUHAT PaHee U3BECTHBIX Me-
CTOHAXOXKIIEHUH R. botschantzevii, BHeCEHHE BCEX JIAHHBIX B 023y ISl TOYEIHOTO
KapTUpoBaHus. J{JIs1 MOCTPOEHHs KapThl PACIPOCTPAHEHUS UCCIETYyEeMOIo BUA
KOOPAWHATHI MECTOHAXOXKICHIH OBUIH MMIOPTHUPOBAHBI B T€OrpapuIeCcKyIo NH-
¢dopmanmonnyto cucremy ESRI ArcGIS ArcView v.10.0 [15].

PesyabTarsl Hccaeq0BaHus U 00CYKICHTE

Ho 70-x rr. mpouwioro cronetusi R. botschantzevii (puc. 1) ObUT U3BeCTEH
TOJNIBKO C y30ekckux rop bemmnay (6acceiin p. Kamka-Jlapbst), OTKyzna u onucaH
[16—17]. B mansHeiimem B nporecce cOopa 1 00paboTku MaTepuanoB ais «Dio-
poI Tampkukucranay [ 18] Obuta HalijieHa BTOpasi TOYKa B PacIpOCTPaHEHUH 3TOTO
Buza B ypouuiie Bananru-Jlapos (p. Moruan). BeIBIeHHIO HOBBIX MECTOHAXO0XK-
JeHUi crocoOCTBOBAN IPOTHO3 HAa OCHOBE aHAJIM3a DKOJOTO-TeorpaduIecKux
ocobenHocter R. botschantzevii (puc. 2). HabmoneHus, mpoBeJeHHbIE HAMU B
00Hapy)KEHHBIX MECTOOOHMTAHUSX, MO3BOJHMIN YCTAHOBHTH P OCOOCHHOCTEH
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HCCIIeyeMOTo B, paHee HE OMHCAHHBIX. DKOJIOTO-(QDHUTOIEHOTHYECKAs TpH-
YPOUYEHHOCTh, a TAK)KE HEKOTOPhIe MOP(OIOrHYECKUE MapaMeTpsl (0COOEHHOCTH
MIPU3HAKOB MPUKOPHEBBIX JINCTHEB, CTEIICHD BETBICHUS CTEOJEH, BEICOTA pacTe-
HUS U JIp.) B Pa3HBIX yacTsx apeana R. botschantzevii BapbUpyroTCs.

Puc. 1. Buemrnnit Bun Ranunculus botschantzevii Ovcz.

A, B —T'uccapckuit xpeber (¢doto H. [ll¢ronesoit, 31.05.2019);
C, D — 3epasmanckuii xpebet (poro H. gronesoi, 10.06.2019)
[Fig. 1. Appearance of Ranunculus botschantzevii Ovcz.

A, B - Gissar Range. Photo by Natalia Shchegoleva, 31.05.2019;

C, D - Zeravshan Range. Photo by Natalia Shchegoleva, 10.06.2019]

YcraHoBieH Oonee pa3HOOOpa3sHBIA 1O CPAaBHEHHWIO C HW3BECTHBIM paHee
CIIEKTP MOP(OIOrHUecKoil H3MEHUMBOCTH MPUKOPHEBBIX JTUCTHEB (puc. 3). OT-
MEUYCHO, YTO B 3aIIaJHOM M BOCTOYHOM HYACTSAX apeana 3TOTO BHAA MO-PasHOMY
MPOSBIIIOTCS OOIIME rabUTyalbHbIe U3MEHEHUs, KaK U AKOJOTHYecKHe 0coOeH-
HOCTH. Tak, B BOCTOUHOU YacTH apeana (3epaBmaHCKUI XpeOeT) BUI BCTpeYaeT-
cst Ha BbicoTe 2 700-3 300 (3 500) M Hajx yp. M, Ha OCOKOBBIX ca3ax JIMOO CBHIPHIX
JYTOBHHAX B MOHIKECHUSX MUKpopenbeda, a Takke Ha XOPOIIO YBIaKHEHHBIX U
MPOrpeBaeMbIX KaMEHUCTO-MEIKO3EMHCTBIX CKJIOHAX, BBICBOOOKIAIOIINXCS W3-
oy, cHera (puc. 1, D; puc. 4, B). B 3ananmHoii yactu apeana (xp. balicyHray)
HIDKHSSL ¥ BEPXHSSL TPAHUIIBI BEICOTHOTO PacHpPOCTPAHEHHs] CHYXKAIOTCS, Y BUJ
BcTpedaercs HaunHas ¢ 2 400 M Hax yp. M. BeposiTHO, moaTOMY 371€Ch HapsiAy
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C MECTOOOUTaHHSAMHU, TOJOOHBIMH BBIIICOMHMCAHHBIM, B 00J€e CyXHX YCIOBHSX
10 HY)KHUM I'PaHUIIaM BBICOTHOTO PAaclpocTpaHeHus R. botschantzevii yacTo no-
CeJIsIeTCsl HeTTOCPEACTBEHHO B IMOMYIIKaX pacTeHwi pona Acantholimon Boiss.
(Plumbaginaceae) (puc. 1, B; puc. 4, 4), o0pa3ymomux cBOEro poaa yoexwuiua,
[JIe COXPAHSIOTCS ONArONPHUSATHBIC YCIOBUS YBIaKHEHHUS.

6570 70°0"

40°0"

. new collections

. old collections

Puc. 2. U3Becrtable nokauuu Ranunculus botschantzevii Ovez.
3eJIeHbIM HHIMKATOPOM OTMEYEHBI COOPBI aBTOPOB.
[Fig. 2. Known locations of Ranunculus botschantzevii Ovcz.
A green indicator marks the data sampled by the authors]

Kpome Toro, cmemenue penomornveckux a3 Ha 2—3 Heneln 00bSICHIET OT-
CTaBaHHE B Pa3BUTHH 0COOEH BOCTOYHBIX M 00Jiee BHICOKOTOPHBIX MOMYIISALUI.
Paznmuuus B gncite 1IBETOHOCOB, BETBICHUH CTEOJICH, TIOSBICHUHN OUePEIHOMN HTe-
palyy IPUKOPHEBBIX TUCTHEB 3aBUCST HE TOJIBKO OT CTaJIUU CE30HHOTO Pa3BUTHSI.
Kak u 1 OONBIIMHCTBA TOPHBIX BUJOB 3TOW KIMMATHUSCKOW 30HBI, ONIpeAes-
oM (akTopoM it R. botschantzevii, BIUSIONM Ha CKOPOCTb Pa3BUTUS, SIB-
JsieTCsl peXUM YBIAKHEHHs. [Ipu3Haku 3heMeponaHOCTH y 3TOTO BHAa (BBIpa-
JKCHHBIC YTONIICHUS KOPHEBBIX MOYEK) COYETAIOTCS C MPHU3HAKAMH THUIIMYHOTO
BBEICOKOTOPHOTO PacTeHws (Majble pa3Mephl, OTHOCUTEIHHO KPYITHBIC IBETKH, SP-
KHii OKOJIOIBETHHK, OypoBaTasi OKpacka 4allleyku, HIETHHUCTOE OITylIeHHE TpH-
KOPHEBOW MICHKH, MO3OJHUCTHIC YTONIIEHHS JIMCTOBBIX TUIACTHHOK). O4YeBUIHO,
YTO BapbUPOBAaHUE TPAHUI] BEICOTHOTO PACIPOCTPAHEHHS M HEKOTOpas SKOJIOro-
Mop(donorudeckas IMIacTHIHOCTh R. botschantzevii HapsAMYIO CBsI3aHBI C BO3-
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MOXHOCTSIMH PACIIUPEHUS U CMENIeHUs (PEHONIOTHISCKUX (a3 Ha JIETHHE MeCs-
1bl, B OTJINYHE OT HACTOALINX dPeMepOUIOB.

Puc. 3. Psan npukopreBbIx auctheB Ranunculus botschantzevii Ovez.
[Fig. 3. Series of basal Ranunculus botschantzevii Ovcz. leaves)

Ha Ommxaiiimee ponctBo R. botschantzevii u R. alpigenus Kom. yka3biBain
[1.LH. OBumHHuKOB [16]. TlomuMoO cxoncTBa MOP(HOJOTHYSCKHX MPHU3HAKOB H
O1OMOP(OIOTUIECKUX YEPT, a TAKXKE BHICOTHOIO PACIPOCTpaHeHuUs, 00a BUIA —
sugeMbl [lamupo-Anas. Ho B omimuue ot R. botschantzevii BUKapHBIH eMy
R. alpigenus 3aHuMaeT UHBIE MECTOOOUTAHHS — CTEIH U 3aPOCIH MUKPOTEPMHBIX
apueBHUKOB 1 Ha BeicoTe 2 000-3 300 m Haz yp. M. [18, 20], a ero penkue HAaXOI-
KH 00HapykeHbI Ha TypKeCTaHCKOM XpeOTe U B 3aMa HON 4acTH 3epaBIIaHCKOTO
xpebta (B Oacceiinax pek Mcdapa, Illuak, Moruan u np.). Bun Takxe mpuBoanT-
Csl 17151 CEeBEPO-BOCTOUHBIX pailoHoB Adranuctana [19]. OnHako, Ha HaII B3TIIAA,
omubouHO. BeposiTHee Bcero, Tam pacnpocTtpaneH R. badachschanicus Ovcz. et
Kochk., Buza aToro »xe poactsa, apea KOTOPOTO OXBaThIBAET BOCTOYHYIO YacCTh
[Tamupo-Anas [18]. OueBnaHO, BCE 3TH BHUIBI — aBTOXTOHHBIC MPEACTABUTEIN
TOPHO-CpeIHea3uaTckoil (Jopbl, BO3HUKIINE B MPOIECCe PErHOHANBHON ajaarm-
TUBHOH TUBEPCH()UKAINHN TPEBHECPEIN3EMHOMOPCKHUX TIPEIIIICCTBEHHIKOB.

O060011eHIE CBeIEHHI TI0 pacpocTpaHeHuto poaa Ranunculus L. B npenenax
Cpenneit A3um, a TakKe aHAITU3 YKOJIOTO-TeoTpapuuecKux 1 MOP(OIOTUISCKUX
O0COOCHHOCTEW TOPHO-CPEIHEa3naTCKOro KOMILJIEKCa BHIOB MO3BOJMIU C yue-
TOM MUMEIOIIUXCS TaHHBIX cOBpeMeHHoM cuctemaruku [20, 21] mpeaBaputensHO
YTOUYHUTH TAKCOHOMHYECKOE ToNokeHue R. botschantzevii:

Genus Ranunculus L.

Subgenus Ranunculus
Typus: R. acris L.
Sectio Ranunculastrum DC.
Typus: R. illyricus L.
R. alpigenus Kom.
R. botschantzevii Ovcz.
R. convexiusculus Kovalevsk.
R. badachschanicus Ovcz. et Kochk.
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Ranunculus botschantzevii Ovcz. 1941, in Bot. Mater. Gerb. Bot. Inst. Uz-
bekistansk. Fil. Akad. Nauk S.S.S.R. 3: 28; OBunnnukoB, 1953, Bo ®@i1. Y36eku-
crana 2: 497; Kosanesckas, 1972, B Omp. pact. Cp. A3. 3: 218; OBUNHHUKOB,
1975, Bo ®nope Tamxukucrana 4: 139. — JIrotuk bouanuesa.

Onwucan u3 Y30ekucrana (6acc. p. Kamkanapbs).

[To mpotosnory: «3ananusiii [Tamupo-Anaii, BepxoBbs p. Skkadar-Jlapbsi, okp.
kuir. TamkypraH, Beicoxmuii ca3 y nep. Yakman-kyiast, 18.06.1936, bouantes,
BytkoB 62» (Typus — TASH: TASH-001095).

«Banamabiii [Tamupo-Auaii, BepxoBbs p. SIkkadar-Jlapbsi, okp. kumi. Tamkyp-
raH, BO3BBIIIEHUE cpenu ca3oB, YakmaH-kyiinel, 18.06.1936, bouannes, byTkos
62y (Paratypus — TASH: TASH-001096)

Puc. 4. Tunnunsie Mmecroobutanust Ranunculus botschantzevii Ovcez.
A —T'uccapckuii xpebert (baiicynray) (dpoto H. Illéronesoit, 31.05.2019);
B — 3epapmanckuit xpedet (poto H. lléroneoii, 10.06.2019)

[Fig. 4. Typical habitats of Ranunculus botschantzevii Ovcz.

A - Gissar Range (Baysuntau). Photo by Natalia Shchegoleva, 31.05.2019;

B - Zeravshan Range. Photo by Natalia Shchegoleva, 10.06.2019]

Mopdhonozuueckoe onucanue

MHorojeTHie TPaBSIHUCTBIE pPAcTeHUs 6—23 CM BBIC., C BEPETCHOBHIHO
YTOJIIEHHBIMA KOPHEBBIMH MOdYKamu. KopHeBas mIeiika rycTo HMOKpHITa IIETH-
HUCTBIMU OesioBaThiMU BoJIoCKamMH. CTeOnM MpsIMOCTOSYMe, TOCTe LBETEHHS
BEITSATHUBAIOIINECS W YIDIOTHSIOMIMECS, Yalle 3-IIBETKOBBIE, PEXKE IIPOCTHIEC.
[IpukopHEBBIC JTHCThSI MHOTOYHCIICHHBIC, YCPEIIKOBbIC; IUIACTHHKA B OYepTa-
HUHM IIAPOKO-TPEYTOIBHO-ITOYKOBHIHAS, TTOYTH IO OCHOBAaHHS 3-paccedeHHas
Ha KJIMHOBU/HO CYXXCHHBIE CerMEHThl. CpeHUIl CErMEHT MOYTH POMOMYECKHIA
WM IIUPOKO KIMHOBUIHBINA, HETTYOOKO 3-pa3jiebHBIN Ha IEIbHOKpaiHUE HITH
HaJIpe3aHHO-3y04aThle OTCTOSIIUE JONU, OOKOBBIE CETMEHTHI B CBOIO OUEPEAb
IyOOKO HEepaBHO 2-pa3jieiibHbIC Ha HaJlpe3aHHbIe 3y0uarbie JOJHU; 3yOIbl Toei
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OCTpOBAThIC, Ha KOHYUKAX C HEOOIBIINMHI MO30JIUCTHIME yTomeHmsiMA. Ctebe-
BbIE€ JIUCThSI MAJIOUYUCIICHHBIC, CUIAYHe, TIyOOKO 2—3-pa3aesbHble Ha JIMHEHHO-
TaHIETHBIE Wi Hajape3anHbsie qonu. [Betkn 15-20 MM B nuam. Yamenuctukn
IIUNITHYECKUE, KOPOoUue JIENECTKOB, HET'YCTO BOJIOCUCTHIE. JIenecTku K OCHOBa-
HUIO ITUPOKO KIMHOBHIHO CY)KEHHEIE, SIPKO-)KENITHIe, TeMHetomue. [[BeTomoxe
HWIMHApUYecKoe, ronoe. [1nogoBas rogoBka mupoko-oBasibHas. [lnoguku 2,2—
2,5 MM [UIL., IPOJONTOBATEIE, CKAaThle ¢ OOKOB, HO HE IUIOCKHUE, TIOKPHITHIE TIPH-
»kateiMu Bonockamu. Hocuk 0,6—0,8 MM 1., OTKIIOHCHHBIN, TOHKUM, HAa KOHIIE
KpPIOUYKOBATO 3arHYTHIN.

Denonoeus. 1. Mail — UIOINb, IUL. UIOHD — aBIyCT.

DKonoeo-yenomuueckas npuypo4eHHoOCMs: OCOKOBBIE Ca3bl, BIAXKHBIE JYTO-
BHHBI, KAMEHHUCTO-MEIIKO3eMHUCThIE CKIOHBI, Ha BhicoTe 2 400-3 500 M Hax yp. M.

Pacnpocmpanenue: Tuccapckuit xp. (p. Skkabar-Jlapes, p. Tanxas-J/lapbs,
Oacceiin p. Mauaii-/lapbs), 3epaBiianckuii xp. (BepxoBbs pek Moruan, Kandou).
DHIEM.

Apean. Cpennsas Asus (3anagubiii [Tamupo-Anait): Tamkukuctan, Y30eku-
CTaH.

Hccnedosannvie obpasywl:

VY30eKkucTaH: «ceBepHbIe CKIOHBI [Hccapckoro xpebra, 6acceit p. Kaika-
Hapbsi, BepxoBse I. bemrnay, 25.06.1937, Kynpsimes 824» (TASH); «BepxoBbe
p- Tauxas-Ilapss, okp. kumi. [lypacan, roper bemnay, Kaiinapcaii, 29.06.1988,
[Mumenos, Bacunwesa, JlaBposa, Ky3uenosa 182y (TodbKo Ba SK3eMILIspa clieBa
B BEPXHEM psy, OCTalbHbIe — R. turkestanicus Franch.) (MW: MW-0831097);
«ropel baiicyHray, OacceitH pexu Mauaii-Jlapesi, okp. kum. FOkapei-Mauaif,
16.05.2012, Typrunos» (TASH); «baiicynray, ropel Xomxka-I'ypryp-ara, okp.
kumt. 'ymarar, 38°2227"N 67°20'8"E, 30.05.2019, Léronesa» (TASH) (puc. 1,
A, B; puc. 4, A).

Tamkukucran: «bacceiiH p. 3epaBiian, ypouuiie Bananru-/lapo3, BepxoBbs
p. Moruasn, o MokpbiM MectaM, h=3100 m, 28.07.1972, Kapumosna, JleBouku-
Ha 349» (TAD); «x 1ory ot o3epa Mckannepkynb, kpyToit ckioH 1o p. Kaxnuoy,
h=2700 m, 39°00'49,8"N 68°21'54,3"E, 10.06.2019, I11éronesa» (TASH) (puc. 1,
C, D; puc. 4, B).

3akir0uenne

B nacTtosiee BpeMsi H3BECTHBI YEThIPE OCHOBHBIC JIOKaLuK R. botschantzevii
B IpelieiaX rpaHul] Y30eKnuCTaHa U JIBe — B Tpenenax Tajpkukucrana. B pesyis-
TaTe MPEeANPHUHATHIX HAMU TOJICBBIX UCcenoBaHul R. botschantzevii oOHapyXeH
B JIBYX TOYKax Ha xpeOrte baiicyHTay, a Takke B HOBOM MecTe Ha 3epaBIIaHCKOM
xpe0Te. [IpeanonoxuTensbHO pacIpoCcTpaHEHHE 3TOT0 YHIEMA OIPAHUUCHO FOpaMu
3amagHoN yactu [lamupo-Anas. HecmoTpst Ha TO, 9TO BHI BCTPEYAETCS PEIKO, BE-
POSITHBI €TO HOBBIE MECTOHAXOXKAEHU. Tak kak MecToobuTanus R. botschantzevii
TPYAHOLOCTYIHBl U HE MOABEP)KEHBI MIPAMOMY aHTPOIOIEHHOMY BIIUSHMIO, BUJ
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MOKa HE HYKJAeTCs B CIENHANBHBIX MepaxX oxpaHbl. OJHAKO TaKhe ero 0CoOeH-
HOCTH, KaK Y3KOJIOKaJIbHOE PaCIpOCTpaHEeHHUE, peiKasi BCTPEYaeMOCTh U MaJlOUKC-
JICHHOCTH TIOMYIISIHHN, TPeOYIOT 10 MEHBIIICH Mepe MOHUTOPHHTOBOTO BHUMAHHUSL.

Aemopul 6nazooapam 3a compyonuuecmeo Hayuonanvuwiil yenmp no oduopasHoodopasuio
u 6uobezonacnocmu Komumema no oxpane oxpyorcaroweti cpeowt npu I[Ipasumenscmee Pecny-
onuxu Tadocuxucma.
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Ecological and geographical features
of the Western Pamir-Alai endemic Ranunculus botschantzevii Ovcz.
New information is presented about the endemic of the western Pamir-Alai
Bochantsev’s buttercup. As a result of the revision of herbarium materials and field
studies, new locations of this species were identified, and distribution data were updated.
The features of ecological limitation and some morphological and eco-biomorphological
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characteristics of plants from different parts of the area are compared. Taking into
account the vision of modern taxonomy, the taxonomic position is presented for the
first time, as well as a list of collected samples from all known locations of this species.
Ranunculus botschantzevii is an endemic plant known from several locations in the
western part of the Pamir-Alai on the spurs of the Gissar (Uzbekistan) and Zeravshan
(Tajikistan) ranges. This is an autochthonous representative of the mountain Central
Asian flora, which emerged in the process of regional adaptive diversification of ancient
Mediterranean predecessors. Until the 1970s of the last century, Bochantsev’s buttercup
was known only from the Beshnau mountains (Gissar range), from where it had been
described. Later, in the process of collecting materials for Flora of Tajikistan (1953), the
second location of this species was found in the Valangi-Daroz tract (Mogian River).

The research materials were the results of an audit of the herbarium collections of
the genus Ranunculus L. in Middle Asia (TASH, TAD, LE, KG, AA, MW, LE, TK), as
well as the results obtained during the expeditionary and stationary work of the authors
in Uzbekistan, Tajikistan and Kyrgyzstan in 2017-2019. Field studies were carried out
by the route method, conducted on the Baysuntau ridge (Uzbekistan) in the second half
of May 2012 and 2019 in the area of Hodzha-Gurgur-ata mountain, as well as in the
Machai-Darya river basin, at an altitude of 2300-2700 m above sea level. Studies on the
Zeravshan ridge (Tajikistan) were carried out in June 2019 in the vicinities of Iskanderkul
Lake and to the south along the Kanchoch River, at an altitude of 2500-3050 m above sea
level. Subsequently, the geographical coordinates of the previously known locations were
refined, and all information was entered into the database for subsequent point mapping.

Field surveys made it possible to clarify the ecological-phytocoenotic limitation and
some morphological parameters (especially the characteristics of basal leaves, the degree
of branching of stems, plant height, etc.) in different parts of the area of Bochantsev’s
buttercup. A more diverse than the previously known spectrum of morphological
variability of basal leaves was found. It was noted that in the western and eastern parts
of the area, the general habitual changes of this species manifest themselves in different
ways, as well as environmental features. Signs of ephemeroidity in this species are
combined with the characteristics of a typical alpine plant. Obviously, varying the
boundaries of altitudinal distribution and some ecological and morphological plasticity
of the buttercup are directly related to the possibilities of expansion and displacement
of phenological phases in the summer months, in contrast to real ephemeroid plants. At
present, four main locations of Ranunculus botschantzevii Bochantsev’s buttercup are
known within the borders of Uzbekistan, and two are within Tajikistan. As a result of
our field surveys, the species was found at two points at the Baysuntau ridge, as well as
in a new place at the Zeravshan ridge. Presumably, the distribution of this endemic is
limited to the mountains of the western part of the Pamir-Alai. Despite the fact that this
buttercup is rare, its new findings are likely. Since the habitats of Bochantsev’s buttercup
are inaccessible and are not subject to direct anthropogenic impact, it does not yet need
special protection measures. However, its features such as narrow-local distribution,
rare occurrence and small populations require, at least, monitoring attention.

The paper contains 4 Figures and 22 References.

Key words: Ranunculaceae; space distribution; endemism; rare species; flora;
Uzbekistan; Tajikistan; Middle Asia.
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