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In group-living animals, the social structure and organisation play a significant role in survival and reproduction.
Understanding the social aspects of animal lives in the wild may be crucially important for effective conservation
of threatened species. The fitness costs and benefits of living in a group are related to particular spatial positions
individuals take within their groups. Age and sex of the individual is a major factor determining intra-group spatial
position. In the present study, we investigated the within-group spatial positioning of individuals in the Critically
Endangered Saiga tatarica (hereinafter — saiga). In saigas living under natural predation pressure in the Stepnoi
State Nature Sanctuary (Astrakhan Region, Russia), we investigated the sex-age category of the first individual in
the group, the inter-individual distance in the front individuals and the individuals following them, and the distribu-
tion of individuals of each sex-age category between various parts of the group. Three (summer) or four (autumn)
sex-age categories of the individuals in the moving groups were recognised by direct observations in the field. In
summer, adult females, accompanied by their calves, were the very first individuals in most saiga groups observed.
This result agrees with the previous notion that experienced females often lead the saiga groups. However, further
investigation is needed to confirm whether adult females do indeed take the role of a leader during long-distance
group movements. In line with the results on other mammals, the majority of adult females moved in the central
third of the group. Spatial preferences of adult females seem to be based on the risk minimisation as the central
positions are likely the safest in the group. In autumn, juvenile males were moving first in the majority of the inves-
tigated groups probably because they were the most active and fast-moving sex-age category during this season. In
addition, juvenile males and females were significantly more often observed in the first third of the group than in the
central and the rear thirds. We suggest that despite the fact that the front edge of the group could be the most danger-
ous spatial position, foraging benefits may outweigh the increased risk for juvenile saigas. In contrast to some other
mammals, adult males did not tend to move at the front edge and were equally often observed in the front, central
and rear parts of saiga groups. Finally, our results showed that saigas closer to the front edge of the group main-
tained shorter inter-individual distances than the individuals positioned behind them. The tighter spacing could be
used by front individuals to compensate for the increased risks associated with their within-group spatial position.

Key words: antelope, Artiodactyla, group behaviour, group structure, inter-individual distance, intra-group posi-
tion, northwest pre-Caspian, spatial relations

Introduction

Saiga tatarica, Linnaeus, 1766 (hereinafter —
saiga) is a migratory ungulate of the steppes and des-
erts of Central Asia and the pre-Caspian (Bekenov et
al., 1998). Once an abundant species, the saiga faced
a drastic decline in the global population which has
led to a Critically Endangered listing on the Global
IUCN Red List (Milner-Gulland et al., 2003). In the
northwestern pre-Caspian region of Russia, a strik-
ing poaching pressure on the saiga population of
the nominate subspecies (S. t. tatarica) in the 1990s
caused a most sudden decline of the species abun-
dance (Kiihl et al., 2009; Karimova & Lushchekina,
2018). During the last decade, the local population is
slowly recovering within Protected Areas, but it still
remains the most threatened saiga population in the
world (Karimova et al., 2021).

In group-living animals, the social structure can
play a pivotal role in survival and reproduction. In
case of threatened species, understanding the social
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aspects of animals in the wild may be critically im-
portant for effective conservation practice (Caro,
1999). Almost all our knowledge of saiga’s social-
ity is based on the studies conducted decades ago
(Zhirnov, 1977; Sokolov & Zhirnov, 1998), when the
species was much more abundant and its habitat and
migratory routes were considerably less disturbed by
anthropogenic activities. The knowledge of saiga’s
social behaviour under the current conditions of very
low population size and restricted migration remains
very limited. In the northwestern pre-Caspian region,
small (21-200 individuals) and very small (1-20
individuals) saiga groups constitute 80-90% of the
population (Karimova & Lushchekina, 2018). How-
ever, little is known about the structural characteris-
tics of these groups.

It is widely recognised that the fitness costs and
benefits of living in a group differ between group
members, and within-group spatial position is one
of the key factors underlying this difference (Krause,
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1994; Krause & Ruxton, 2002). The growing evi-
dence indicates that variation in individual risks is
related to particular spatial, which are taken by in-
dividuals within their groups. The current theoreti-
cal framework and empirical evidence indicate that
individuals in front positions of their groups may be
exposed to a higher general risk as they are the first
ones to explore new areas and face the threats. Front
individuals have considerably higher predator en-
counter rates than individuals in more rear positions
(Balmford & Turyaho, 1992; Bumann et al., 1997;
Lingle, 2001). To reduce an individual’s predation
risk, individuals in front positions often demonstrate
increased vigilance (D1 Blanco & Hirsch, 2006) and
maintain smaller inter-individual distances (Hamil-
ton, 1971; Bumann et al., 1997) than individuals else-
where in the group. At the same time, individuals on
the front are more likely to access food patches before
others, i.e. they have higher foraging success than the
rest of the group because of food depletion from the
front to the back (Janson, 1990a; Krause et al., 1992;
Rowcliffe et al., 2004). Thus, a trade-off exists for the
individuals moving in a group, in which a strategy
minimising predation risk by moving not in the front
of the group may lower foraging success, whereas a
strategy maximising food acquisition may negatively
impact individual safety (Beecham & Farnsworth,
1999; Carbone et al., 2003; Teichroeb et al., 2015).

Age and sex influence both predation risk and in-
tra-group spatial position (reviewed in Schmitt & Di
Fiore, 2015; Teichroeb et al., 2015). The relative posi-
tioning of individuals of various sex and age in mixed
groups can vary considerably between the species.
However, in many primate species adult males tend
to be at the front of moving groups, while females
and juveniles typically stay closer to the group’s cen-
tre (Teichroeb et al., 2015). The males’ tendency to
maintain front positions in the groups could be espe-
cially pronounced in sexually dimorphic primate spe-
cies because larger males may be less vulnerable to
predators and more actively participate in antipreda-
tor defence (Schmitt & Di Fiore, 2015). In primates,
juveniles usually stay more central because they
face the greatest risk of predation and have to rely
on adults for vigilance (Teichroeb et al., 2015). How-
ever, in some other mammals such as Nasua nasua
(Linnaeus, 1766), juveniles appear to choose spatial
locations based on feeding success and not predation
avoidance and therefore prefer the positions at the
front of the group (Hirsch, 2011).

In this study, we aimed to explore the spatial
position of individuals of various sex and age in
saiga groups in the wild. Sexual dimorphism and

87

synchronous calving in saigas allow clear recog-
nition of main sex and age classes and makes this
species a convenient model for this study. In saigas
living under natural predation pressure, we assessed
the sex-age category of the first individual in the
group, the inter-individual distance for the front in-
dividuals and the individuals following them, and
the distribution of individuals of each sex-age cat-
egory between various parts of the group. Based
on the previous reports on other mammal species,
we hypothesised that the relatively more risky front
positions in the groups will be predominantly occu-
pied by adult males. With larger body size and horns
as a defence, adult saiga males may be less vulner-
able to predation and, therefore, benefit more from
primary access to food patches associated with the
front position. In females and juveniles, which may
face a greater risk of predation, the costs of being in
front of the group may outweigh the benefits, and
therefore, they may gravitate to central positions.
Alternatively, juveniles and young individuals may
base their spatial choices more on feeding success
than predation risk, and prefer the front positions.
We hypothesised that if front positions are perceived
by saigas as the riskiest ones, the individuals at the
front edge will maintain shorter inter-individual dis-
tances than the individuals positioned behind them.

Material and Methods

Study subjects and site

Saiga is a harem-breeding ungulate, with an adult
male typically defending a group of females during
the rut in December (Bekenov et al., 1998; Sokolov
& Zhirnov, 1998). Once the rut is over, group size
and composition beyond the rut period are highly
variable and may depend on the weather conditions,
food availability, migratory activity, population size
and other factors (Sokolov & Zhirnov, 1998; Kari-
mova et al., 2020). Saigas occasionally occur in large
aggregations of several thousand of individuals but
the typical group size is referred to as approximately
30 individuals on average (Bekenov et al., 1998).
Mixed-sex groups are common throughout the year,
while male- or female-only groups and large aggre-
gations occur seasonally (Bekenov et al., 1998). Un-
fortunately, to date, we have very limited knowledge
of saiga social structure and organisation.

The individuals observed in the present study
belong to the northwest pre-Caspian population
of saigas. In the mid-XX century, the population
of the saiga in this region reached over 800 000
individuals. At the early XXI century, the popula-
tion dropped to about 8000—9000 individuals in re-



Nature Conservation Research. 3anoeeonas nayka 2023. 8(4): 8693

https://dx.doi.org/10.24189/ncr.2023.033

sponse to a combination of multiple negative factors
(Neronov et al., 2012), with the most considerable
effect of poaching (Kiihl et al., 2009; Karimova &
Lushchekina, 2018). Nowadays, the remaining pop-
ulation of the saiga inhabit an area of about 2000—
3000 km?, with the core habitat lying within the two
contiguous Protected Areas within the northwestern
pre-Caspian region of Russia, Stepnoi State Na-
ture Sanctuary (Astrakhan Region) and Chernye
Zemli State Nature Biosphere Reserve (Republic of
Kalmykia) (Karimova & Lushchekina, 2018).

The present study was conducted at Stepnoi Na-
ture Sanctuary which includes well-preserved native
steppe pastures and several major watering places
attracting saigas throughout the year. The sanctuary
belongs to the northern subzone of the desert zone
characterised by a dry continental climate and even a
landscape with low vegetation. In this area, saigas ex-
ist under natural predation pressure, with Canis lupus
Linnaeus, 1758 assumed to be a major predator (Kari-
mova & Lushchekina, 2018). Human disturbance
within the sanctuary has been kept to a minimum for
the last decade. Poaching, unauthorised vehicle traffic
and cattle grazing have been eliminated.

Data collection and analysis

The data for this study were collected in two
various periods of the year when the majority of
the groups are mixed-sex and mixed-age (single-
sex/age groups were excluded) and sex-age classes
can reliably be determined in the field. At late May
— early June (further referred to as «summer»; Fig.

1A), mixed-sex saiga groups with recently born
calves were observed and three categories of in-
dividuals were distinguished, namely adult males
(more than two years old), one-year-old young
males and adult females with calves. The recogni-
tion of male age categories was based on the size
of the horns. Since early September, the sex of the
saigas, which were born this year, can be easily
distinguished from a distance. Juvenile males have
short black horns, while the body size of juvenile
females is noticeably smaller than that of adult
females. In September (further referred to as «au-
tumny»; Fig. 1B), four sex-age categories were rec-
ognised in saiga groups, namely adult males, adult
females, juvenile males and juvenile females. The
data collection was conducted during a total of 85
days in 2020, 2022, and 2023, and included ob-
servations with binoculars from a watching tower,
landscape elevations and stationary hides as de-
scribed elsewhere (Gilev & Karenina, 2015; Giljov
et al., 2019; Fourie et al., 2021).

In mixed-sex and mixed-age groups, we re-
corded i) the sex-age category of the first individual
at the front edge of the group, ii) the inter-individ-
ual distance in the first and second ten individuals
in the group, and iii) the distribution of individuals
of each category between the front, central and rear
thirds of the group. Only slowly moving groups of
minimally 30 and maximally 60 individuals were
included in all analyses to minimise the effect of
significant variations in group size and activity on
the investigated parameters.

Fig. 1. Saiga (Saiga tatarica) groups in summer A) and au (B) in the Stepnoi State Nature Sanctuary, Astrakhan Region, Russia.
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Three (summer) or four (autumn) sex-age cat-
egories of the first individuals in the groups were
recognised by direct observations in the field.
Whether individuals of a particular sex-age cat-
egory predominantly took the first front position
was tested using a Chi-square test.

To assess the inter-individual spacing in front
individuals and individuals moving behind them,
we recorded distances between the first ten individu-
als and the second ten individuals in the groups. For
the first ten individuals, nine distances were recorded
(e.g. between the individuals one and two, two and
three, three and four). Similarly, nine distances were
recorded for the second ten individuals (e.g. between
individuals 11 and 12, 12 and 13). The distance was
scored in adult male body lengths (approximately 1
m; see Sokolov & Zhirnov, 1998) and was estimated
using a marine binocular with built-in reticle scales.
For this analysis, only the groups moving along the
visible saiga trails in the steppe were investigated.
Such long-lasting trails are common in many parts of
the the Stepnoi State Nature Sanctuary regularly vis-
ited by saigas. When using a trail, saigas moved one
after another in a line that helped reliable estimation of
inter-individual distance. Based on the approach sug-
gested by McDonald (2014), mean distances between
the first ten individuals and the second ten individuals
were compared using the Mann-Whitney U-test.

To assess the distribution of individuals of various
sex and age between various parts of the group, the to-
tal number of individuals was divided into three thirds
(front, central and rear). This analysis was carried out
only for the data collected in autumn. For each sex-
age category, the distribution of individuals between
the thirds was estimated using the Kruskal-Wallis test
(with a DSCF post-test). The statistical analysis was
performed with Jamovi v. 2.3.18 software (Jamovi
project, 2022). All statistical tests were two-tailed, and
the level of p-value was less than 0.05.

Ethical statement

The study has been conducted with the approval
of the Stepnoi State Nature Sanctuary authorities. The
ethical permission for the study was obtained from the
St. Petersburg State University (Russia) ethical com-
mittee (permit Nel131-03-3). The study was purely ob-
servational. A considerable effort was made to mini-
mise the disturbance of the animals.

Results
A total of 173 groups were observed, including
93 ones in summer, and 80 in autumn. The analy-
sis of the sex-age category of the first individual at
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the front edge of the group showed that in summer
adult females were moving first in the majority of the
groups (54 groups; ¥*(2) = 26, p < 0.001; Fig. 1A).
One-year-old young males were the first individuals
in 22 groups, and adult males in 17 groups. In autumn,
the first individual in most groups was a juvenile male
(40 groups; ¥*(3) = 28.3, p < 0.001; Fig. 1B). Adult
females took the first front position in 18 groups, adult
males in 11 groups, and juvenile females in 11 groups.

The estimation of the inter-individual spacing
in front individuals and individuals moving behind
them revealed that the distances between the first
ten individuals were shorter than the distances be-
tween the second ten individuals both in autumn
(Mann-Whitney U = 630, p =0.005; median = 1.25
for the first ten saigas and 1.60 for the second ten
ones) and in summer (Mann-Whitney U = 1308,
p = 0.005; median = 1.90 for the first ten saigas
and 2.20 for the second ten ones).

The distribution of individuals of various sex
and age between the front, central and rear thirds of
the groups showed that adult females predominantly
(53.2%) moved in the central third (Kruskal-Wallis
v =36.3, p <0.001; DSCF post-test: p < 0.001 for
front vs. central and central vs. rear thirds; p = 0.120
for front vs. rear thirds; Fig. 2). In contrast, adult
males were distributed equally across various parts
of the groups (Kruskal-Wallis y* = 2.19, p = 0.334;
DSCF post-test: p > 0.05; Fig. 2). The majority of
juvenile males (60.3%) were observed in the front
third of their groups (Kruskal-Wallis y* = 37.2,
p < 0.001; DSCF post-test: p < 0.001 for front vs.
central and front vs. rear thirds; p = 0.993 for central
vs. rear thirds). Similarly, juvenile females predomi-
nantly (50.6%) moved in the front third of the groups
(Kruskal-Wallis > = 38.8, p <0.001; DSCF post-test:
p <0.001 for front vs. central and front vs. rear thirds;
p = 0.082 for central vs. rear thirds; Fig. 2).

I front

Mean distribution of individuals within a group, %

Adult males Juvenile females Juvenile males

Sex-age category

Adult females

Fig. 2. Percentage distribution of individuals of each sex-
age category between the front, central and rear thirds of the
studied groups of saiga (Saiga tatarica) in the Stepnoi State
Nature Sanctuary, Astrakhan Region, Russia. Bars repre-
sent standard deviation (SD).
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Discussion

The present study showed some patterns of with-
in-group spatial positioning of individuals in saigas.
The analysis of the sex-age category of individuals
maintaining the very first front position in moving
groups showed seasonal variation in this parameter. In
summer, adult females accompanied by their calves
were the first individuals in the considerable majority
of saiga groups observed, while in autumn juvenile
males were moving first in most cases. Contrary to
our prediction and the results of the previous studies
on other mammals such as primates (e.g. Schmitt &
Di Fiore, 2015; Teichroeb et al., 2015), adult males
did not tend to be the first individuals in their groups.
In addition, the analysis of the distribution of adult
males within the mixed groups showed that they did
not prefer to be in the first third of the group and were
roughly equally distributed between the front, central
and rear parts. At the front edge of the group, individ-
uals are supposed to face a greater risk of predation
and other threats. They are the first ones to explore
new areas and may thereby be exposed to higher gen-
eral risk. At the same time, front individuals have a
higher foraging success accessing food patches be-
fore others (Balmford & Turyaho, 1992; Krause et
al., 1992; Bumann et al., 1997; Lingle, 2001; Row-
cliffe et al., 2004). Larger body size and horns could
make adult saiga males less vulnerable to predation.
Therefore, the front position is potentially less cost-
ly for them. Nevertheless, adult males did not tend
to take front positions and this could be associated
with their functional role within a group. Adult males
often display so-called herding behaviour aimed to
maintain the integrity of the group and avoid spatial
separation of females and calves moving too slowly
or away from the others (Sokolov & Zhirnov, 1998;
Giljov et al., 2019). In this regard, it could be benefi-
cial for adult males to move between various parts of
the group and monitor other individuals. This, in turn,
may result in the absence of any preference to stay in
a particular part of the group in adult males.

Our results showing that adult females tend to
be the first individuals in summer groups agree with
the previous notions that experienced females often
maintain the front position and take the role of lead-
ers during group movements (Zhirnov, 1977; Soko-
lov & Zhirnov, 1998). Similarly, an adult (or old)
female may take the role of a leader in the groups of
feral horses (Equus ferus ssp. przewalskii Poliakov,
1881) (Bourjade et al., 2015). According to the cur-
rent knowledge, the first individual in a group prob-
ably, but not necessarily, is actually a group leader
(Boinski & Garber, 2000). A number of studies

showed that group leaders are typically located at
the front of the group. At the same time, in some spe-
cies, the leader determines the direction of travelling
from a central spatial position (Boinski & Garber,
2000; Couzin et al., 2005). However, it is question-
able, whether the mechanisms of central leadership
could efficiently be used in relatively large groups,
in which visual contact between all group members
is hardly possible (Hirsch, 2007). Thus, it is plau-
sible that adult females do indeed lead the saiga
groups in summer. A more focused future study may
confirm this using various signs of the leadership.
For example, one of the proposed ways of identify-
ing leaders in groups of herbivores is to identify the
individual that is consistently the one, which initi-
ates long-distance spontaneous group movements
toward a new feeding site (Dumont et al., 2005).
The tendency of juvenile males to be the first
individuals in their groups in autumn matches the
distribution of this sex-age category between various
parts of the group. Juvenile males were considerably
more often observed in the first third of the group
than in the central and the rear thirds. The same pref-
erence was found in juvenile females. These results
correspond with the previous results on juvenile Na-
sua nasua, which preferentially maintain the posi-
tions at the front of the group (Hirsch, 2011). It has
been suggested that despite the front edge could be
the most dangerous spatial position, foraging bene-
fits may outweigh the increased risk of predation for
juvenile N. nasua. The same may be true for saigas.
In autumn, when nutrient-rich food becomes scarce,
the possibility to reach untouched grass patches be-
fore the others may considerably increase food ac-
quisition in juveniles. It is difficult to explain why
juvenile males are typically the first individuals in
the moving groups, while both male and female ju-
veniles tend to occupy the front third of the group.
It has been suggested that in some cases, the most
actively moving individuals become the leaders in
saiga groups (Sokolov & Zhirnov, 1998). Probably,
juvenile males are the most active and fast-moving
sex-age category in autumn and, as a result, they of-
ten become the very first individuals in a group.
Adult females were observed in the centre more
often than at the front or rear thirds of the group. This
result agrees with the general tendency of females
to stay closer to the group’s centre found in other
mammals (Janson, 1990b; Ron et al., 1996; Hirsch,
2011; Teichroeb et al., 2015). In some species, adult
dominant females aggressively defend central po-
sitions and actively exclude subordinates from the
centre of the group (Hirsch, 2011; Teichroeb et al.,
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2015). The cumulative evidence indicates that cen-
tral spatial positions are likely the safest within a
group. Central individuals typically spend less time
being vigilant (Burger & Gochfeld, 1994; Di Blanco
& Hirsch, 2006; Blanchard et al., 2008) and face a
lower risk of predation (Balmford & Turyaho, 1992;
Bumann et al., 1997; Lingle, 2001) than the indi-
viduals at the edges of the group. The preference
for the central position in a group suggests that in
adult female saigas, the choice of spatial positions is
based on risk minimisation.

Our results showed that the distances between
the first ten individuals were shorter than the dis-
tances between the second ten individuals. These
differences were significant both in summer and
in autumn. That is, irrespective of the groups’ sex-
age composition and category of individuals mov-
ing first, saigas closer to the front edge of the group
maintained shorter inter-individual distances than the
individuals positioned behind them. Tighter spacing
between individuals is typical for animal groups fac-
ing an increased threat (Bumann et al., 1997). Stay-
ing closer to their neighbours, animals may decrease
their individual predation risk by reducing their do-
main of danger (Hamilton, 1971; De Vos & O’Riain,
2010). Saigas moving close to the front edge may
maintain shorter inter-individual distances to com-
pensate for the increased risks associated with their
spatial position. Tighter spacing in front of individu-
als implies that saigas likely perceive the front po-
sitions as more dangerous than the more rear ones.
The comparison of the levels of vigilance between
individuals in various parts of saiga groups may be a
promising direction for future study.

Conclusions

The present study adds to the scarce knowledge
of within-group spatial interactions of mammals
in the wild. Investigation of the positioning of in-
dividuals in saigas showed that age and sex of the
individual is a major factor determining intra-group
spatial position. In summer, adult females were the
first individuals in the majority of groups, while
in autumn juvenile males maintained the very first
front position in most cases. The distribution of in-
dividuals of each sex-age category between various
parts of the group had the following pattern. Juvenile
males and females were more often observed in the
first third of the group than in the central and the rear
thirds, while the majority of adult females moved
in the central third of the group. Adult males were
observed equally often in the front, central and rear
parts of saiga groups. Some of our results followed
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the patterns found previously in other mammal spe-
cies, while some did not. Our study emphasises the
specific characteristics of spatial interactions within
saiga groups. This knowledge can be used to improve
our very limited understanding of saiga’s sociality.
Currently, when the saiga population size is critically
low, such understanding may have practical implica-
tions for species conservation.
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MMPOCTPAHCTBEHHOE PACIIOJIO)KEHUE OCOBEM BHYTPU I'PYIIIIbI
Y SAIGA TATARICA (BOVIDAE) BI'OCYAAPCTBEHHOM ITPUPOTHOM
3AKA3HUKE «CTEITHOM», ACTPAXAHCKAS OBJACTb, POCCHSI
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VY >KMBOTHBIX, BEAYIIUX I'PYNIIOBOH 00pa3 *KM3HM, CTPYKTYpa W OPTaHU3AIMs COOOIIECTB UIPAIOT BAKHYIO
POJb B BEDKUBAHWU U Pa3MHOKCHHH. 3HAHUS 00 0COOCHHOCTSX COIMAIbHOTO MOBEICHNUS KUBOTHBIX B TIPH-
pOAe MOTYT MMETh OOJIBIIOE 3HAYCHHE Ui MPUHATHS 3(P(YEKTUBHBIX MEp MO COXPAHEHMIO PEIKUX BHJIOB.
[IpenmymiecTBa U HEJOCTATKH XHU3HU B TPYTIE sl OTACIBHBIX 0c00€il B3aNMOCBSI3aHbI C TEM, KaKOE PO-
CTPAaHCTBEHHOE MOJI0KEHHE OHU 3aHUMAIOT OTHOCHUTENIBHO APYTHX 0co0ei. Bo3pacT u o sIBISIOTCS BaXKHBI-
MU (PaKTOpaMu, ONPEESIOMUMHI IPOCTPAHCTBEHHOE B3aMMOPACIIONIOKEHNE WICHOB Ipymiiel. B 3Toii pado-
T€ MBI HCCIIEA0BAIN MTPOCTPAHCTBEHHOE PACIIONIOKEHNE 0COOEH Ipyr OTHOCHUTENBHO JIpyTa B rpynmnax Saiga
tatarica (nanee — cairak), BUja, HaXOASAIIETOCS HA TPAaHW BBIMUPAHUS. Y CalWTrakoB, KHUBYIIUX B YCIOBHSIX
€CTECTBEHHOI'0 IIpecca XMIIHUYECTBA B TOCYJapCTBEHHOM IIPUPOAHOM 3aka3Huke «CremHoi» (AcTpaxaH-
ckas obmacte, Poccust), Obla nccineqoBana moa0BO3pacTHAS KATETOPHS MEPBEIX 0COOEH B TPpyIIIe, TUCTAHIIHAS
MEXIy 0COOSMH B IepeTHEN M MOCIEAYIOMIEeH 3a Hel 9acTsAX TPYIIIBI U paclipeielIeHne 0Co0ei pa3Horo moia
1 BO3pacTa MeXJly Pa3HbIMH YacTSAMHU IPyNIbl. B xone HaOmMroAeHNI B IPUPOAE MBI BBLACISUIN TPH (JIETOM)
WJIN YeThIpe (OCEHBIO) MTOJI0BO3PACTHBIE KATETOPUH B IEPEMEIIAIONINXCS TPYNIIax cairakos. JleTtom B3pocibie
CaMKH C JICTEHBIIIAMH IBUTAJIHICH IEPBBIMH B OOJIBIIMHCTBE NCCIIEAOBAHHBIX IPYIII. DTOT PE3yIbTaT COIIACY-
eTcst ¢ 6onee paHHIMHU HCCIIEIOBAHUSIMH, MTPEIIOIATaBIINMH, YTO IPYTITYy CAHTaKOB OOBIYHO BEAET ONBITHAS
camka. s TOoro 4To0Bl MOATBEPANUTE JTUANPYIOIIYIO POJIb B3POCIBIX CAMOK HEOOXOIMMBI JalbHEHIe Hc-
cnenoBanus. Kak U y Ipyrux BUJOB MIIEKOTINTAIOIINX, HCCIEJOBAHHBIX PaHee, OOIBIINHCTBO CAMOK Calraka
JBUTAINCH B IIEHTPAJIbHOM YacTH Tpynmbl. IIpocTpaHCTBEHHBIE MPEAMOYTEHUS B3POCIBIX CAMOK, BHANMO,
OCHOBaHBI HA MUHUMH3AI[MH PUCKOB, TaK KaK PACIOIIOKEHHUE B IIEHTPE IPYIIIBI, CKOPEE BCETO, 00ECIIeunBacT
HanOoIbIIyr0 6e30macHOCTh. OCEHBIO MEPBBIMH B TPYIIIAaX YaIlle BCETO IIIN CaMIIbI-CETOJIETKH, YTO, BEPOSIT-
HO, CBSI3aHO C T€M, UYTO OHU OB HanOoJee akTUBHOM 1 OBICTPO TIepeMeNIaromeiicss KaTeropueir 0codeii B 3To
BpeMs rofa. CeroneTok 000MX MOJIOB 3HAUYUTEIHHO Yallle HAOIIOAaIN ePEMEIAIOIINMUCS B TIEPBON TPETH
CPYIIIbI, YeM B LEHTPAJIbHOW U 3anHeld. HecMoTps Ha TO, UTO pacHoIOKEHHUE B MEPEAHEN 4acTH IpyIIIbI,
BEPOSITHO, HANOOJIEE OMAaCHO, B CIIy4ae C CEroJeTKaMu, MPEUMYILECTBA, CBA3aHHBIE C IPHOPUTETHBIM JIOCTY-
TIOM K TIMIIIE€ MOTYT II€PEBEIINBATh NOBBIIICHHBIE PUCKU. B OTMYMe OT HEKOTOPBIX APYTHX MIIEKONUTAIOIINX,
B3pOCIIBIE CaMIIbl caiiraka He ObITN CKJIIOHHBI pacroyiaraTbCs Ha MepeHEM Kpae IPYMIIbl, U UX C OANHAKOBOH
4acTOTOH HAOIIONAIH B TIEpEAHEH, IEHTPATBFHON U 3aJHEH 9acTax rpymi. Mel Takke oOHApYKHITH, 9TO 0CO-
0u, mepeMeInaBuInecs y MepeiHeTo Kpast TPYIIIbI, PAcIoIarainuchk ONMKe IpyT K IpyTy, 9eM 0CO0H Mmo3aau
Hux. bosee TecHOe pacnonoKeHHe NepeHUX KUBOTHBIX MOXKET OBITH HANIPABICHO HA KOMIICHCAIMIO TOBBI-
LICHHBIX PHCKOB, CBA3aHHBIX C MX IMPOCTPAHCTBEHHBIM PACIIOIOKECHUEM BHYTPH T'PYTIIIEL.

KuaroueBsle cioBa: Artiodactyla, anTuiomna, rpynmoBoe MoBeACHUE, TUCTAHITIS MEXIY 0COOSIMU, TOJTI0KCHIE
BHYTpH TPYIIIBI, IPOCTPAHCTBEHHbIE oTHOIIEHHs, CeBepo-3ananublii [Tpukacnuii, cTpyKTypa rpyIist
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