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From the editorial board

Dear readers, authors and reviewers!

The third issue of the journey presents the materials of the Second International Conference
"Population Ecology of Animals", dedicated to the memory of Ivan Shilov.

Reviewing, editorial preparation and makeup were carried out by the organizing committee of
the conference.

The correct link to  the collection: Il International scientific conference "Population Ecology of

Animals", dedicated to the memory of Academician I.A. Shilov (Tomsk, October 10  -14, 2016)
I/ Principy 2@b6o0ogVol . 5168 3 P. 1
With the constant willingness to work cooperatively,

Editorial board of electronic journal " Principles of Ecology"
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FOREWORD

The second internati oammilmado ndcealemngyo #AiPo p
Aleksandrovich Shilov was initiated by the Biology Institute of Tomsk State University with the
participation of RAS Theriology Society, department of vertebrae zoology of Lomonosov MS
School of Biology @ Ve ct &8Cof virlB Stiltlies and biotechnology, Russian bird preservatiol
union and EAS A.M. Nikolsky Herpetology Society. Such wide involvement of conference organize
il lustrates fundamental value of | . A &tyi |l ovd

The conference is mainly focused on reports reflecting the main directions of populati
studies, including genetic and physiological basis of population and species stability, interacting v
the environment, as well as ecological strategies ptilation and species adaptation in the dynamic
environment, heterogeneity and population special and temporal variability of various species.

The presentations will uncover genetic, physiological and ethological aspects of populati
structures, physiolagal control of reproduction, animal metabolism, and population change witl
epidemic risk.

This conference will shed light not only to population ecology, but also to other researt
agenda and heritage of I.A. Shilov, including formation of communitiéschware resistant to the
modern civilization conditionsThe issue of wildlife efficient use and preservation remains relevant
with new fundamental underpinnings as a result of phylogeography, genetics and ethology studies.

I . A. Shi |l ov 6 dntoiada@nbisatiod ef vagidu gp@ahches in population studies
and new methods 1 mplementation. We pay much
analysis and a way to study areal and ecological niches. Few reports on species prevdléme a
areas dynamics will reflect on climate change trends. We also highlighted the issues of populati
change in the urban environment and the effect of human activity on the fauna. Presentations
ki ngdom of vVviruseso btolbuthans &e atso tery tinglgsdre the dnestore ¢
the effect of nanopatrticles on living organisms.

In general, the conference materials draw a lsage picture of fundamental and applied
topics of population ecologyaddressed both by Russian reskears and by their colleagues from
Germany, Austria, France, Poland, Moldova, Lithuania and other countries presented in th
conference proceedings.

The conferen w

ce as held with the support
16-04-20709)andstate order 6 . 6 57 ..2014/ s

Prof. N.S. Moskvitina
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IGOR ALEKSANDROVICH SHILOV

National Research Tomsk State University will hd
AANI mal popul ati on ecol ogyd
memory of Igor Aleksandrovich Shilov for the second time ng
The first conference was organized in September 2006
brought together 200 participants from the leading scien
institutions of Russia, Australia, Armenia, Belarus, Germa
Kazakhstan, Moldova and Ukraine.

[.LA. Shilov (1921 2001) is a RAS member drone of the
most prominent theoreticians of population ecology in Russigs
well as one of the founders of ecological physiologyoncept |
of spatialethological organization and vertebrae populat
systems. Ecological physiology lab, which he founded at
MSU Zvenigorod biostation in 1950s, became a venue for fi
experimental studies ophysiological mechanisms of animg
adapation. Series of studies on the mechanisms
thermoregulation in birds by Igor Aleksandrovich and
colleagues became a core of his Doctor of Science thesis @
AiTher moregul ation in birds %
monograph, publishedaftr t hesi sd6s def en <

I.LA. Shilov published series of papers uncovering general trajectories and evolution of adapt
responses in the end of 60s. He concentrated on structural and functional organization of an
populations as complex biolagil systems, as well as on population homeostasis and ecological al
physiological mechanisms supporting it, and evolution of ecological adaptation and animal behav

Hi s innovative approach and study r e sgical bases w
of population associations in animal s0 mono ¢
of many scientists and even the whole groups in Russia.

AEcol ogyo textbook is his fundament arbvichvor

never separated scientific research from teaching ecology in Moscow University, which he was relz
to all his life. Creation and introduction of unique practical courses on ecological physiology
vertebrae as well as practical courses on grourelr t e br a e, coupled wit
ecol ogybo publ i shed training ai d and a text
contribution of academician I.A. Shilov in setting fundamental educational basis of ecology scien
He authored 177 flications, including 11 books.

Igor Aleksandrovich enormously influenced many generations of students and teachers &
model personality. This mostly relates to the alumni and scientists of Tomsk University, which
attended with lectures twice. Thosetures appeared to be true events attracting not only students
main target audience, but a wide range of lecturers of the School of Biology and Soil. No doubt t
the ecological and physiological trajectories of studies in TSU were related to teiisewihereas
further development was built upon close cooperation with him. With all the width of scientific
pedagogical and organizational interests, coupled with very busy work schedule, Igor Aleksandro\
was an amazingly open and easily approachadxigon, always eager to consult or review an academic
piece of work.

This conference pays tribute to this outstanding scientist, who discovered new horizons
ecology.
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BENCHMARKING STUDY OF STRAY DOG POPULATION EXTERIOR CHARACTERISTICS
FROM DIFFERENT REGIONS OF RUSSIA
Abeldinova A.S, Konyashkin V.A.
National Research Tomsk State University, Tonkakssia
al.abeldinova@yandex.ru

Stray dog population is increasing for last-féteen years in Russia (Poyarkov, 2000). Stray
dogs are the vectors of many diseases (such as canine rabies, leptospirosis, and diff
helminthoses), therefore, uncontrallgrowth of stray dog population may dramatically worsen
epidemiological and epizootological situation in human settlements and entail stray dog attac
Humans try to regulate stray animal population throughout the entire history (Goriachev, 2001).

Stray dog survival depends not only on external conditions (shelter, food, etc.), but also
morphological, physiological and ethological animal characteristics which guide their adaptation. T
identification of those is an important part of stray dog popnasiructure monitoring (Rakhmanov,
2002).

We performed population assessment in all parts of Kemerovo in 2013. Seventy five
dogs were found via accounting method. We also used data from Kemerovo city animal protec
society for the period from Augti2, 2011 to September 20, 2015. The total amount of stray dogs wz
235. We considered the following characteristics: height, ear shape, tail shape and hair structure. |
height dogs prevailed (48,9%), whereas small and large ones were equally p(@6¥éntand 24%).

I n more than 50% cases hair type was avVeflapage
and not | ong (60). ARi ngo tail shape was t he
morphotype of Kemerovo was the oneavlerage height, average hair, half fizgred, ringdike tail
shape, when West Siberian laika was most likely to contribute to this type formation.

We conducted a comparative study of stray dog population exterior characteristics in Sé
Petersburg (88 0 g s , ARzhevkao dog shelter popul ati on
shelter population). We elicited the main dog type of this region, such as shiphersngrel of
average height wi t-thp Aeva rl 9 o-saledaThdt waully beeexplained by thel
most popular breed in this region, Eastern E
formation. Moreover, breed and mongrel Eastern European shepherds were most likely to be adm
to the shelter.

The popudirity of basic dog breeds in Voronezh and Saint Petersburg resulted in simil
shepherdike morphological type, which was different from Kemerovo ldike stray dog. The most
prevalent breeds in private possession mainly determined the regional streaf mrorphological
type. Living conditions were equally likely to make an impact and select the most physically fit bree
to survive in the severe climatic conditions.
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THE COLLAPSE OF YAKUT POPULATION OSPERMOPHILUS UNDULATUBALLAS, 1778:
CAUSES AND CONSEQUENCES
Akhremenko A.K.
Institute of biological problems of cryolithozone SB RAS, Yakutsk, Russia
naukamed@mail.ru

For the first time Yakut suslik was described by P.Pallas in 1783. In 1937 S.Odeevided
this suslik as subspecies of an Leaged ground squirrel. Populations of this species spread fron
Eastern Kazakhstan to Amur region.

P. Larionov was the first, who determined limits of Yakut suslik natural habitat (1958). It we
area between lra and Viluy rivers estimated to be 800 square kilometers. Basing on amount of 3
creatures per hectare, he got the total amount ab?@® Q@00 overwintering susliks. Main areas, that
had highest strenght of suslik, layed in three neighbouring valleyera river: from Pokrovsk till
Tabaga cape, than from Tabaga cape till Kangalassy cape (with centre in Yakutsk) and fr
Kangalassy cape till Tyubyatsy village in Namsky region in the North. This valleys have extensi
about 5080 km long and 10 km wid&his territory covered only 25% of all inhabited area. Despite
this, there they obtained about 95% of population.

In 1925 V. Bianki, who was the chief of biological squad at that time, wrote about suslil
cThere is such a greautakpubhbhabofl| beaktsaneot
We should notice, that at that time those valleys had heavy crops of herbage, now it is barren stepy
1960s organized extermination of rodents began: mechanical, chemical and aerochem
Nevertheles there still has been around M of susliks within all area of inhabitat in spring
(Vinokurov, Akhremenko, 1982) and about iZ5million i in summer. Further extension of
development, including counttyousing and garden p, conduced to populatiatecrease. By 2000
population of suslik considered to be decreased (Anuriyev, Sedalishchev, 2002). Since that time
attempt to count the population was made. Further urbanization (urban population of Yakutsk
increased from 800 in 1924 to 35000 in2016) leaded to bigger population decrease. The result of i
was tot al kitebs depopul ation, whose ration

Population decrease may have also genetic reasons along with population consenesce
Considering Yakut suslik biocenotic role, whosld track and analyze nascent goiiming and
trophic connections within this changing area. Analyzing snathes of information, we can see t
tendency in other populations 8f undulatus
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FACTORS OF POPULATION DYNAMICS OF BIRDS IN THE MOUNTAINS
Ananin A.A.
0OZapovednoe Podl emoryeo F#&deeRussih St at e
a_ananin@mail.ru

We conducted quantitative analysis of birds on constant routes in mountain forest, sub ro
and rocky belts of the Western macroslop&afguzin Range (46700 m) in 19842015. The total
length of the pedestrian route was 18320 km, including 7660 km during the nesting period. We u
Yu.S. Ravkin (Ravkin, 1967) method for bird abundance estimation.

The return ratio of earlier nesting atlbirds in the conditions of the Souifastern Siberian
mountains was insignificant. It might have been the result of the regional effect of the nested aree
the |l arge part of speci es. The birdsé popu
individuals again every year, which was also confirmed by rings data. That undermined int
population mechanisms of quantity regulation and prioritized abiotic environmental factors and th
permanent instability.

The population of birds can be seen asresult of individual selection of suitable conditions in
a given year. Following return from places of wintering birds move a lot in search of territories f
nesting during the prenested period. The following indicators are important for habitatoselecti
structures of vegetation, phenological state of vegetation, the presence of successful breeding ma
in the previous year (existing old nests), presence of other individuals of the same species in
community of other individuals who occupied ditat earlier and their acoustic signals.

Changes in the number of local populations are determined by the selection of favora
territories for nesting. This is confirmed by the analysis of the statistical association of thertong
changes in localupntity of bird species with various abiotic factors in mountain conditions.

Weather conditions of spring and the beginning of summer (heat supply and amount
precipitation) and spring phenological situation (time of snow cover termination and vegetati
growth) influence existence and availability of fodder resources and suitable habitat for nesti
Variability of these parameters serves as the reason of annual population density of spe
distribution. Such redistributions occur between haffitude lands and neighboring river valleys
within one belt of vegetation.

Conditions of previous year, including heat balance and moisture, affect the formation of t
nested population in mountains also. Formation of invertebrate biomass in the currenpgads aa
balance of those indicators, including heat and moisture.

The quantity of individuals, who reached the area of nesting and settled in a particular habi
is defined by conditions of duration and range of spring migrations. Changes of sufvuualsoin
places of wintering are also important. Main forages productivity is important for specialize
granivorous birds species. The population size of the \ispiaties in the previous and current year is
important for prey birds. In many species;anstancy of the local population is registered because o
the nesting places change, depending on the environmental conditions of the migration period anc
start of the breeding.

We found the association of nesting species abundance with the ddtedidttregistration in
the spring breeding area. We also found nesting species density increase both in the earlier, anc
relatively | ate arrival. Time shift of sprin
impact on the formatio of the breeding population and its dynamics. They are accompanied
directed transformations of the local abundance of nesting bird species.
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IMPACT OF CLIMATE CHANGE IN THE NORTHERN BAIKAL REGION ON THE GROUND
BEETLES (CARABIDAE, COLEOPTERAPOPULATION
Ananina T.L.
0OZapovednoe Podl -&aepRussia 0 FSBI , Ul an
t..ananina@mail.ru

Investigation of the effect of climate change on the livelihoods of insects is pivotaktéong
changes in air temperature observedhimdern times can affect their numbers. Compared to eurytopic
species, stenotopic species adapted to a particular set of conditions, and having low ecological valc
should be more responsive to the surrounding environment transformation (Chernov, 1975).

The aim was to study the effect of climate on the population ground beetles on the northe
coast of Baikal.

The key venue of constant research activities on herpetobiont insects is the central part of
Barguzin mountain range of the Barguzin StatesBiere Reserve. We commenced monitoring of the
ground beetles by soil traps in 1988, and keep doing this until now (Ananina 2014). Sixteen statior
accounting areas are located on thekB0transect stretching from the lakeshore to the highlands.
Stenoteic species, including Pterostichus (Melanius) nigrita Payk, 1790 (short grass meadow on
shores of lake Baikal, 460 m above sea level), Carabus (Morphocarabus) herihgi&17 (grassy
meadow, low mountains, 518 m), Pterostichus (Steropus) oreeMalsch., 1844 (aspen bergenia,
Medium, 720 m), Carabus (Diocarabus) loschnikowWVF 1823 (tundra lichen, highlands, 1700 m)
were used as model species for this study.

Studying the climate of the Barguzin range for the period -228% helped us idefyi general
trend of the meteorological parameters. Positive trend the average annual air tempetat0rd4®)
change with almost unchanged precipitation trend=(®013) were detected. The mean annual
temperature increased by BIC . B e ¢ a ude@ waoning ie gpting and summer and autumn
months, there is a significant growth of the frfsee period (= 0,345), a fall in summer precipitation
(rk=-0, 514) and reduced Selyan-03BO6s hydrot herr

We examined the interaoti of climatic parameters combination, providing the cumulative
effect on the ground beetles quantity: the sum of active temperatures moreXl@n/0C5 AT 0 t |
average annual air temperature; the level of precipitation per year, over the sumar(jene
August). We calculated the following indices: frbiste period duration (days); average monthly

temperature (JurAUugust ) ; and hydrother mal S e FAyiqust)iamdo v
in autumn (Septembédctober) in order to determineydand wet periods of the year. We considered
datesdé6 deviations from the mean annual val u

commencement of maximum temperatures more thadC 18pring), the stable transition of minimum

temperatures merthan 5C (summer) and stable transition temperature is less than the minildm 0
(autumn). We used rank correlation coefficient Kendal)l {@ test the presence and strength of
Aweat hdrhedatuanber 0 correl ati on.

We f ound positheilemgth the fastame ¢ t per i od o C.chenninge | :
(ro=0,372), C. loschnikovi (rg=0,361), Pt. orientalis (r;=0, 324) , and a ineg
hydr ot her mal Sel yani nov 06 henmngifrargf816), ©. nosclenikawif f
(ro=-0,356), Pt. orientalis(rg=-0,291). Negative correlation with later spring commencement date:
(rg=-0,287) was found €. henningi No significant statistical associations were detected with regarc
to Pt. nigrita.

Over the past 60 years, thenthte in the North Baikal became warmer with unchanged
moisture, resulting in greater aridity. Increase in the length-frestperiod along with the summer
rainfall drop, affecting the developmental stages duration and breeding success ground ofethie be
altogether impacted the number of most stenotopic ground beetles species.

20



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

ECOLOGICAL AND GENETIC HETEROGENEITY OF NATURAL POPULATIONS OF THE
cYELLOWe WAGTAILS (PASSERI FORMES, MOTACI LLI
(ULYANOVSK AREA)
Artemieva E.A, Mishchenko A.V, Makarov D.K.
Ulyanovsk State Pedagogical University of I.N. Ulyanov, Ulyanovsk, Russia
hart5590@gmail.com

During the field sasons of 2012015, we conducted a joint study of the nested settlement of yellov
Motacilla flava flavaLinnaeus, 1758 whitear Motacilla flava beemgSykes, 1832), whitbeaded
Motacilla flava leucocephaldPrzewalski, 1887) and yellefvontal Motacilla lutea (S.G. Gmelin,
1774) wagtails in the surroundings of Peschanoe Lake of Ulyanovsk region (Middle Volga), whi
live sympatrically in the European part of Russia. For the molecular genetic analysis of masonry w
studied types of eggs of the yelldvontal wagtails (3 specimens) (20.05.2013); eggs of the yellow
frontal wagtails (3 specimens) (25.05.2013); eggs of the ydhomial wagtails (3 specimens)
(23.05.2015); eggs of the yellow wagtails (4 specimens) (07.06.2015); and the eggs of the wr
heaad wagtail (4 specimens) (07.06.2015). The material was homogenized in the lytic solution for
minutes, followed by the addition of protease K and incubation & 66 f or 6 hour s.
of silicon columns from the resulting supernatant wase@wut. Mitochondrial cytochrome oxidase |
(COIl) gene was chosen as a genetic marker. Amplification was carried out using primers Bird
TTCTCCAACCACAAAGACATTGGCAC. Amplification was performed using a thermal cycler
SpeedCycler 2 (Analytik Jena). Polymseachain reaction (PCR) had the following conditions: 5
minutes at 9AC, 30 seAOnNnd30 as e@inadsd a40 5A€c dBdbs cat
total). Final elongation lasted for 5 minutes atA7Z . To assess the qu
electrophoesis in 1% agarose gel. Purified amplification products were sequenced using capill:
genetic analyzer ABI PRISM 3500 (Life Technologies) (conducting preliminary sequencing wi
fluorescentlylabeled desoxyribonucleotides and subsequent purificatierminiated fragments line).
Sequences were equalized using ClustalW2 program, and phylogenetic dendrograms indicating
genetic distance were constructed using JalView program. As a result of mefgmeéc analysis we
identified three clusters of inddual broods in a joint nesting settlement of sympatric species, whicl
correspond to whitear wagtailM. f. beemggenetic distance,@2) and net yellowrontal wagtailM.
lutea (genetic distance,02), as well as a large group of team (genetic dist@®®, consisting of
yellow wagtails nominative subspecikk f. flava(genetic distance,03) and whiteear wagtailM. f.
beema(genetic distance ,89) and metis yellovirontal wagtailsM. lutea (genetic distances 0,13
0,18). This metidM. luteawere gentcally quite homogenous group and clearly separated from the
cluster, which was represented by wHieaded wagtaiM. f. leucocephala(0,21 0,26 genetic
distance). The existence of hybridization between subspecies of yellow whjtflidsya and yellow
frontal wagtail M. lutea limits the spread and the number of the latter, and leads to furthe
accumulation of individuals in a population of whiteaded wagtaiM. f. leucocephalalntraspecific
hybridization subspecies forms yellow wagtds flavai nomnative M. f. flavaand whiteear M. f.
beemaand leads to constantly occurring genotypic splitting that support intraspecific polymorphism
populations and provide the basis for further genetic divergence of these species and subspeci
subspecies ofvhite-headed wagtaiM. f. leucocephalas characterized by the maximum genetic
distance (1306,67.375,67), which corresponds to a species rank. Modern polytypical comgiéx of
flava, was probably formed in historical times through fan hybridization between the original forms
M. f. flavaand M. luteg when genetic differentiation and divergence played a leading role in th
formation of spacéime and the genetic structure of fMetacilla genus.

21


mailto:hart5590@gmail.com

t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

CHROMOSOME INSTABILITY IN NATURAL POPULATIONS OF PYGMY WOOD
MOUSE SYLVAEMYS URALENSRAL., 1811) IN THE URAL REGION
Babushkina I.\%, Yalkovskaya L.E.
17 Ural Federal Universityikaterinburg, Russia
21 Institute of Plant and Animal Ecology, Ural Branch of RAS, Ekaterinburg, Russia
eveline450@mail.ru

Chromosome instability in natural populations of pygmy wood moS8s&/demus uralensis
Pal., 1811) inhabiting the territories of dliregion, affected by the technogenic impact of different
nature and levels, was studied. 226 individuals from 11 localities were analyzed. Two investiga
localities are situated in the head zone of the Eastern Ural Radioactive Trace (EURT), oy lotalit
the impact zone of Karabash Copper Smelter (KCS). The levels of radioactive and chemi
contamination in the other localities did not exceed the regional norms. The frequency of bone mar
cells with chromosome aberrations was used as an indichttiromosome instability. 50 cells per
animal were analyzed.

Significant differences among populations $f uralensifrom the studied Uralian localities
were found €(df = 10) = 96,969; p< 0,001). The frequencies of cells with chromosome aberrations
varied from 0,33% to 4,67%. We observed high levels of chromosome instabifityuralensisn
both localities in the head zone of EURT (3,19% and 3,14%). Soil contamination densities with 9(
(the main dosdorming radionuclide in EURT) in those lodadis were 6740 6 6 90 k Bq/ mj
kBg/ m] respectively. Hi gh portion of chromos
of the frequency of aberrant cells and the specific activit’®f in bone tissue @N = 62)= 0,44;
P=0,0004) ndicated that radiation pollution was the main reason of the increased frequency
chromosome aberrations. High level of chromosome instability (frequency of aberraiit 4,2129%0)
comparable with those observed in the localities in the head zone of wa&3hown ir. uralensis
in the impact zone of KCS (the territory of high chemical contamination). All mutations were ¢
chromatid type. Correlations between frequencies of aberrant cells and heavy metal concentra
(Cu, Zn, Cd, Pb) in liver ofS. urdensis were positive, and even significant in the case of Cu
(Rs(N=9)=0,74; P=0,024). Apparently, heavy metal contamination plays certain role in the
increase of chromosome instability $1 uralensisn the impact zone of KCS, although the variety o
chemical mutagens in the impact zone is much wider than studied at the moment. Unexpectedly
frequencies of aberrant cells 8 uralensiswere revealed in two localities in the Southern Urals
(3,00%) and in the Middle Urals (4,67%) despite no exareel of technogenic contamination in those
localities. No sexor agerelated variability was detected. The causes of high chromosome instabili
in those localities are still unclear and repeated sampling is necessary to overcome the effect of <
sampe size.

Thus, high variability of chromosome instability estimates was shown in populatioss
uralensisin the Ural region. The main role in the chromosome damage frequencies increase in cer
localities is attributed to the mutagenic influence of environmental chemical and radioacti
contamination, which is comparable with respect to the strength ofntitagenic effect. Inter
population variability of the level of spontaneous and induced chromosome instab8ityiralensis
needs further elaboration.

The study was supported by Act 211 Government of the Russian Federation, contr
"02. A03.21.0006.
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GENETIC ANALYSIS OF BATS POPULATIONS IN WINTER AND SUMMER HABITATS
Baishev F.Z, Smirnov D.G! Vehnik V.P? Kurmaeva N.M:
171 Penza State University, Penza, Russia
21 Zhigulevs Reserve, Russia
baishev9l@mail.ru

Small mammals have been successfully used for a wide range of population ecology proble
(Shilova, 1993; Lukyanov et al., 2002). One such problem is the study of the mechanism :
phylopatry population variance among sedentary species. Bats are phyl@patnals, which is
manifested in their quest to return to the same wintering sites up to particular locations in ca
(Smirnov et al., 2007). Research in summer colonies is hampered by frequent changes of day
resting places and the collapse of codsnjMetheny 2008, Kurt, 1998); however, this problem may be
resolved using radio transmitters that allow tracking of colonies relocations. According to the d
(Strelkov, llyin, 1990), summer bats colonies are mostly unisexual and mostly representedlbg.fe
As for males, they are either on the same territory with females Eeglssonii(Keyserling, Blasius,
1839)), or fly over long distances and stay on a big distance from eda(bentoni{Kuhl, 1817))
(Smirnov, Vehnik, 2014). In summer haiifemales form colonies in which they give birth to pups.
After the collapse of the brood colonies born in summer, young animals live separately from ad
and look for their own wintering sites later.

Radio telemetry studies and banding of individuadsnf different summer colonies and winter
populations, which we carried out in 2012 to 2015 on the territory of the Samara Luka, indicated t
summer colonies had all one wintering site. To determine the level of genetic variation betwe
summer coloniesas well as between groups of individuals wintering in the different parts of a cav
we took genetic material from five groups of hibernating females living at a distance of 20 to 100
from each other. One of these groups was ringed previously as pautnofier brood colony. The
analysis showed that the genetic structure of summer colonies remains in the wintering sites. Gel
distance between the groups of individuals wintering in the different parts of a cave, was way
small, indicating their genetihomogeneity. At the end of hibernation, individual groups wintering in
one shelter, break apart, and obviously fly to different locations of summer habitat to breed. By
beginning of winter, they get together again under the same shelters, whiahfiimed by ring
tracking. Mating takes place in autumn dur.i
material at this time is more likely to by random mating with unrelated individuals from othe
wintering sites, as well as due to the populabdwintering shelters with unrelated young animals.

This study was supported by RFFR (grari0#801055a).
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THE DIFFERENCES IN HE CAROL OF PIED FLYCATCHER MALES FICEDULA
HYPOLEUCAPALL.) OF VARIOUS AGES
Bastrikova A.E,. Gashkov S.E.
Tomsk State University, Tomsk, Russia
bastrikova_a_e@mail.ru, parusmajori@rambler.ru

For birds, singing is a biologically important behavior, firstly attributed to such vital function:
as sex partner attraction, alert tre territory availability (Krebs, 1977), and settlement structure
sustainability (Catchpole, Slater, 2008). Studying acoustic features is therefore quite informative
part of complex assessment of bird model species selected populations, such gsgiewef. The
ongoing study of nest biology of this species on a particular territory lasts for 20 years, whereas
study of acoustic features began in 2014.

We studies frequency and structural and temporal features of male songs of various ages.
birds in this sample were divided into three groups: ydnn= 20), twoyear old (n= 10), three and
more year old (i 7). In total, we analyzed 923 songs.

The male song frequency analysis showed, that there was a significant difference betw
males @ various age in maximal (KruskaVallis test: H (2, N=923)= 33,4; p< 0,001) and minimal
(H (2, N=923)=27,3; p< 0,001) song frequencies, and therefiore the song frequency range (H (2,

N =923)=33,0; p<0,001).

We found progressive drop ofaximal song frequency in pied flycatcher males with age. Suct
reduction was most pronounced in tyear old birds compared to ogear olds (on average, by 393
Hz; H (1, N=748)=9,9 p<0,00]). Further reduction of maximal frequency with age was not so
sound (on average, by 47,y5)) but still significantd (1, N=425)=4,5; p<0,03.

The rise of minimal song frequency was only noted in birds starting at year three. In those
was significantly higher compared to birds reproducing the firgtL(fl = 673)= 23,3; p< 0,001) and
the second (H (1, N 425)=21,2; p< 0,001) time. Oneand twayear old birds did not differ between
each other in this variable (H (1,9N748)=0,6; p> 0,05).

Summarizing this data, we conclude that pied flycatchales exhibit changing frequency of
songs with age, mainly narrowing the frequency range of attracting songs. The song frequency ch:
occurs in two stages. At first stage, dramatic drop of maximal song frequency occursysatwid
males compared toneyear olds, whereas the second stage is noted for rise in the song minin
frequency in birds three and more years old compared to the birds of one or two years old.

Singing structural and temporal analysis showed that males of different age hadasigwifi
different song duration (H (2, N923)=30,0; p<0,001) and a number of figures in it (H (2,
N =898) =46,9; p< 0,001).

Song duration dropped with age. Group comparison showed thateaneold males sang
significantly longer songs as compar® twoyear olds (H (1, N- 748)=10,9; p<0,001) and three
or more year old birds (H (1, N673)=27,4; p<0,001). There were no differences between the
second and the third groups (H (1=M25)= 2,6 p> 0,05).

Three or more year old malekemonstrated reduction in the figure count in theirs songs
compared to ongear olds (H (1, N 673)=45,06126; p<0,001) and tweyear old males (H (1,

N =400)=27,8; p< 0,001). We failed to find differences of this variable between the first anddeco
year old males (H (1, N 723)=0,9; p> 0,05).

Thus, we demonstrated that the carol of pied flycatcher studied population had high variabil

of frequency and structural and temporal attributes with age.

24



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

MODERN METHODS OF TERRITORIES DEVELOPMENTUWARANTEE PRESERVATION OF
SIBERIAN GROUSHFALCIPENNISFALCIPENNIS(HARTLAUB, 1855)IN THE NATURE
Biserov M.F.
ABureinskyo State Nature Reserve, |
maratbiserov@mail.ru

SiberianGrouseFalcipennisfalcipennis(Hartlauh 1855) is the bird included in Red Books of
MSOP and Russian Federation. Siberian Grouse is almost universally considered a rare bird, but
are sufficient indications that in the optimal habitat Siberian Grouse may be quite prevalent
numerous (Nikaorov, 1977; Brunov et al., 1988; Biserov, 2011).

The main limiting factors for this bird speciesare deforestation,wildfires, uncontrolled
hunting,andthe presencef settlementsThe proposed preservation measures are usually preservatio
of habitats va& reserves organization, captive breeding, hunting regulation and promotion of protecti
(Nikanorov,1977;Potapov,1987;Nechaev;1988;Isaev,2011;Sandakovatal., 2015)

Long-term experience of these measures of protection utilization showed tbéhghzan of a
Siberian Grouse does not yield any results (Nikanorov, 1977) due to very poor control of
enforcement in sparsely populated areas. Protection promotion of this rare bird species is
ineffective. The organization of reserves promote#i-being of this species only on a very small part
of an area and the most effective only in its southern part where industrial logging is done. Wildfi
are known to be an integral cyclical factor in the life of forest ecosystems (Sannikov, 1992anSiber
grouse is quite adapted to them, and its areal includes territories ofitaimtests and the larch of
light forests. It was demonstrated that the Siberian Grouse is numerous in such woods with preval
of treesof the IV-V site class (Biserov, 44; Biserov, Medvedeva, 2016). Industrial logging in such
woods is not profitable and therefore not done.

It is known that the most part 8iberianGrousearealrefersto one of the least developed and
sparsely populated regions of the Far East of RuEs@nomic activity there is presented by hunting,
logging, a few sites of mining industry and hydropower generation to a lesser 8xigimenterprises
were most often accompanied by human settlements.

The enterprises do not have a significant impact iberian Grouse, and a negative impact is
mainly produced besoal | ed fAexcess populationo, which
not connected directly with production. The most part of these people are forced to make their liv
with hunting,often illegal, and they reduce Siberian Grouse population. Of note, considerable part
the fires in a taiga occurs because of local population. Siberian Grouse almost disappeared ar
Zeysky hydropower plant (Potapov, 1987), whereas negative changegulation of Siberian Grouse
was not detected in much less populated region of the Bureya Reservoir (Zausaev et al., 2007).

In the conditions of market economy and accelerated urbanization new methods of territor
development are forme@&hift-rotation methods with no permanent population may be such method i
the northern and related territories ofl d haen
ASakHdIloi ctamps and around gol d mi nabarovsknerritorg)p e
showed thaSiberianGrousein these partgs usual or numerous (Biserov, 2013). The presence of sucl
vulnerable bird species population aSiaerianGrousemay serve on objective indication of effective
nature protection of shift metl of territories development.

Thus, modern methods of territories development can warrant preservatiorSibersan
Grousein the nature.At the same time such measure of Siberian Grouse protection as capti
breeding, loses relevance, similar to teatier made attempt ofCapercaillie Tetrao urogallus
cultivation (Nemtzev et al., 1973). Of note, social and economic transformations which began at a
of the XXi XXI centuries in the country allowed to restore Capercaillie number in nature withot
creatbn of nurseries (Biserov, 2009).
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SPECIFICS OF POPULATION DENSITY DYNAMICS IN CYCLIC POPULATIONS OF SMALL
MAMMALS OF THE NORTH CISURALS
Bobretsov A.V.
Pechorallych State Nature Reserve, Yaksha, Russia
avbobr@mail.ru

Results of longerm survey of small mammals (19&2015) were used for two landscape
regions, i.e. at the plain (Russian plain) and at the foothills of Ural (North Ural), of the Régbbra
reserve. The trapping was carried out simultaneously aflitrap and in ditches. The trapping was
carried out simultaneously at tripes and in 58m ditches with 5 pitfalls per each ditdheriodicity
in time series of species abundance was estimated using autocorrelation and the spectral analysis.

Cyclic populatims were common in the region. The periodicity of the cycles in various specie
ranges from 3 to 5, but most oftenydars. Two groups of populations could be distinguished
depending on the range of variability of the population density. In the first ®anex araneus,
Sorex caecutiens, Myodes rutilus, Myodes glargalns coefficient of variation (CV) is less than
100%. The second group includ8srex isodon, Microtus agrestis, Microtus oeconomus, Myopus
schisticolor with variations in population demgiabove 130%. Almost complete absence in capture in
the years of population drop versus steep rise in the years of abundance is a characteristic featt
those specieddyodes rutiluganged in capture index from 3,2 to 76,8, whereaddyiopus schistidor
it ranged from 0 to 133,0 individuals per 100 pitfall/day.

The summer decline in the years of depression is characteristic for cyclic populations of sn
mammal s in Fennoscandia (Korpimaki, Krebs, 1
true cycleo (Hentt onen -lgchresetve is a vérg raré phenonbenon. Ther
phenomenon was found only Myodes rutilusin the plain region once only for the entire period of
observations. The index of abundance in various speciemally rises from spring to autumn, at least
slightly. Another specific attribute of cyclic populations of small mammals is prominent interspecifi
synchrony in the dynamics of their numbers (Korpimaki et al., 2004). In the foothills of the resen
abundance of all of the cyclic species changed quite coherently: the phases of depressions and
usually coincided in time, some disparity were found in the phases of growth and decline or
Spearmen rank correlation coefficients were positive and daiogehese cases from 0,44 to 0,86. The
most prominent coherence was found in the species of the second populatiorViicooijis voles,
Myopus schisticoloandSorex isodon

The landscape diversity at a territory is of the great importance for shapingpolation
dynamics of small mammals (Ekerholm et al., 2001; Loman, 200&) only 5 of the 14 species were
found cyclic in the plain area of the Pechdyah reserve, whereas this number increased up to 10 o
cyclic species in the foothill regioms for example populations oSorex isodonand Myopus
schisticolorat the plain area were not cyclic, however in the foothill populations of those speci
fluctuations of population density were regular as a rule. The abundance indiSesei isodon
rangedfrom O to 2,2 at the plain, versus@l,?2 individuals per 100 pitfall/day at the foothills.many
ways, dynamics of small mammal populations are explained by changes in the ratio of the propor
of optimal and marginal habitats in a particular lande¢amicker, 1995).In this context, landscape
at the plain area is highly fragmentéthbitats optimal for shrews and voles (spruce green moss an
grass) are scarce (up to 11% of the territory), small, and isolated each from thé&othelly they
represent local spots within vast areas of poor pine forests and bBogsleads to low abundance of
many speciesln the dark coniferous taiga the optimal habitats predominate (90% of the area), tl
promotes the higher abundance of many species of small @amhence facilitate producing a
greater number of cyclic populations.
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FEATURES OF GENETIC STRUCTURE OF SMALL MAI
CONDITIONS OF TRANSFORMED ENVIRONMENT
Bolotin A.Yu.!, Khaisarova A.N, Burmatova N.K2, Titov S.V?1
17 Penza State University, Penza, Russia
21 Centre ofHygiene and Epidemiology in Penza Region, Penza, Russia
sum rock@mail.ru

Studi es of ani mal s o6 p 0 p popudat inoatologra rreseaickt
Fragmentation and isolation of populations usually lead to gene flow limitation, heterozygosity le\
decreasing, inbreeding level increasing and eventually genetic diversity loss.

Structure of s mal | estamaedabbsedon the ealcdlaton ofdimes ok
Gerobs traps. For mo | dragménts (SSRB&IN(RG)s T anda IBSRIGIY S |
(ACC)G) and markers of microsatellite DNAU285408Im D/R (GGAA-repeat),EU28540Mm
D/R (CAT-repeat) EU28540Mm D/R (CAG-repea} were used. Obtained genetic data were analyzec
with GenAlEx 6.5(1/0 coding system) andrlequin ver. 3.5(frequency analysis of alleles of
microsatellite DNA)

The overall sample comprised 76 samples of seven murine and insectivores spdcaso a
68 individuals from 6 populations of bank vo

Features of the genetic polymorphi$f8SR)of mur i neds popul ati on.
localities of the same natural landscape zone were revealed. We also showed genetic polymorp
range dependence from landscépa b i t at | evel of considered mu

The analysis of three microshté i t € DNA systems variabil
elucidated the following findings: 1) disparity of observed and expected heterozygosities almost in
populations (5 from 6) and quite high index of allelic losses per loctw)G 0,802; 2) veraously
(p=0,052) large genetic distanced § between populations from two geomorphological sites
(9,073N1,601) compared to the distances between population within separate siteN(#,420).
The latter indicates longer timescale divergence of ladipus from different geomorphological sites
comparing with divergence time between populations within sites.

This study was funded by the Ministry of Education and Science of the Russian Federat
within the frameworks of financial support to the Pestate University for scientific research in
2014 2016 (project 1315).
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COMMUNITIES OF SMALL MAMMALS IN THE URBAN ENVIRONMENT
Bolshakova N.R.Moskvitina N.S, Kravchenko L.B.
TomskState University, Tomsk, Russia
mns_k@mail.ru

The urban environment for animals is a combination of multiple conditions, which determir
species composition and count of various species. This is illustrated with a comparison of vari
cities in Russia (@arikov, 1987; Tikhonova et al. 1990; Moskvitina et al 1988). In this presentation, w
report on the material we collected from the end of 80s of the last century until 2015 on the territory
Tomsk. Tomsk is an old city dating back 400 years. Its reBadesrea comprises both traditional
wooden construction and modern blocks with mstitiried buildings. This city is noted for the
absence of large park territories with nice green zone in the outskirts.

On the one hand, species composition of urban camties includes adopted species, most
often appearing in the city from the neighboring green zoMggdes rutilus, M glareolus, M.
rufocanus, Apodemus agrarius, Ap. peninsulae, Mus musculus, Rattus norvegicus, Micrc
rossiaemeridionalis, M. agrestis, Myregalis, M. oeconomus, Sicista betulina, Sorex araneus, S
tundrensis, S. caecutiens, S. isodon, S. minutissinkiddng permanent components is largely a
predicted outcome, determined by the urban environmental structure as well as by the attribute
species, which help them benefit from those conditions.

These species may evolve different strategies, which is nicely illustrated in two mo
illustrative species of urban environment, field mouse and East European vole. Thus, field mous
initially noted for insular type of population space structure (Flint, 1977), high mobility, euriphagi:
huge reproductive potential, behavioral reactions lability, and potential for quick ecological structt
rearrangement (Moskvitina, Suchkova, 1995; Karaseva .et18B9; Agulova et al., 2008). On
opposite, East European vole is a more sedentary species (Karaseva, 1960; Kluchnik, Staros
1963), showing inverted reproductive style in the urban environment, when winter reproduction
more effective than the omiring the warm season (Moskvitina, Suchkova, 1995). Its ration include
juicy plants and roots in the vegetable stores, forms local groups in the cities with higher populat
density (2,013,0 animals per 100 days) compared to natural habitats 8004Such determinants as
architectural transformation and disappearance of previously inhabited sites, most probably pushec
species dispersion all over the territory, and East European vole is also seen on streets in the last
It was registered @n on the territory of isolated park with full field mouse domination, and its coun
increases. Greenhouse complexes, present on this territory and making environment attractive fo
vole, have probably created favorable conditions for the local gooomafion.

This research was conducted as the part of the Competitiveness Improvement Program of -
(SA "8.1.25.2015) .
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ORGANIZATIONAL AND POPULATION RATIONALE FORANIMAL BREEDING AND USE
IN THE ALTAI REGION IN 1970 1990
BondarevA.Ya.
ATsentrokhotkontrol o FGBU, Mo s c oV
altcanis@mail.ru

In the 197019905 Altai Region achieved significant results in hunting. Commercial hunting of
moose increased 5fdld since 1976, 1;fold in Omsk Province, 2;®ld in Novosibirsk Provine,
and remained unchanged in Kemerovo Province. In terms of moose hunted per forest area unit, in .
Region they got 15 times more than in Kemerovo Province, 24,6 times more than in Omsk Provi
and 4,7 times more than in Novosibirsk Province (from @65159; from 511 to 530; from 140 to
234; from 591 to 1298, respectively). 58,4% %I87,700) of the total moose population was from
Altai Region. With regard to roe deer, Altai Region increased hunting 113 times (up to 1700) duri
15 years, whereas Karovo Province did not hunt roe deer at all. Omsk and Novosibirsk Province
hunted about 100 heads each, or 15 times less than Altai Region. For the purpose of beave
acclimatization prior to 1964, 99 individuals were released inn Altai Region, 145%imekvo
Province; 232 in Novosibirsk Province; and 335 in Omsk Province. About 900 beavers were hunte
Altai Region, 3,8 times less in Kemerovo Province, 6 times less in Omsk and Novosibirsk Province:
1990. In 2008, the total moose population in dgions was 18,500, including 35% in Altai Region.
Over the last 20 years, there occurredftl@ drop in the proportion of Altai Region moose and-1,6
fold drop of roedeer population.

Previously, that success occurred due to implementation oéxisérience, work of qualified
and honest professionals, their training, and supervision. Onig@manded land holdings were used
as lands available for hunting. At present, according to the law of 24.07.2009 N&.209f Or
Hunting. . . 0, ssiarhFederatiorn aretreiquered todhdve &R least 20% of public or imperson
lands. Game managers and rangers independently monitored game resources by with the occur
lists. From November to January, they used occurrence lists to monitor migratioturstand growth
of ungulates populations; and based on that, they quickly changed hunting rate at the expens
hunting license reserves (Bondarev, 1978, 2010). The factors limiting fauna were identified &
diminished. Many biotechnical measures weraduxted (planting willow and aspen to cut back to
stump, growing wild rice, making many nest boxes for common goldeneye, and yearly repair, mak
small ponds, etc.). The game was hunted based on assigning hunting areas to hunters-temna long
basis; beeer was selectively bred using Canadian and domestic techniques. Moose was s
selectively, and hunter labor was paid on carcass basis. The proportion of hunted young anir
increased. Stud moose bulls and cows were kept for breeding. Hunting for esgudet supervised.
Hunters were given coupons to transport meat and skins, in which the date and place of delivery \
indicated. Professional and amateur hunters were advised to be involved for free in biotechnical
animal protection activities; sonod them were public hunt inspectors. The established and promote
public hunting inspection. More poachers were found in the Altai Region than in the Kemerovo &
Novosibirsk Provinces each year; although those regions had twice as many hunters aral pote
violators of hunting rules. Mobile groups were most successful to combat poaching, acti
independently of the local authorities and law enforcement agencies. Those mobile groups include
inter-district game managers and 3 state hunting farms. Gasegves and breeding grounds were
important for the conservation and reproduction of game reserves. There \Wwérer@0gers in the
game reserves, leaving only 17 today! Hunting grounds belonging to hunting societies employed
gamekeepers. Some game resees act edwoasksopls oo los bi ot ect
protection, trapping roe deer, capercaillie and muskrat for acclimatization, and even outside the rec
The work of state hunting inspection and hunting area users was evaluated babedgame
population dynamics, game occurrence in the grounds, and the effectiveness of state hunting
protection. On the state hunting farms, the work was evaluated through integrated developmer
biological resources, their processing and salesamnedtic and foreign markets. The state hunting
farms were selbupporting and profitable.
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THE IMPACT OF CLIMATE CHANGE ON SMALL MAMMAL POPULATION DYNAMICS: A
LONG-TERM DEMOGRAPHIC STUDY ON ROOT VOLES
Borowski Z1, Zub K2, Andruszkiewicz A, Malinowska Al
171 Department of Forest Ecology, Forest Research Institute, Raszyn, Poland
2T Ma mma | Research I nstitute PAS, Bi
z.borowski@ibles.waw.pl

Weather is knan to be one of the most basic factors impacting animal populations, therefo
climate changes should generate impacts on their population dynamics. In this study we analyzed
term data (1993016) from the root voleMicrotus oeconomygpopulation whih lives in the valley
of natural lowland European river Biebrza (Poland). We decompose the annual-depsitgent and
densityindependent structures into their seasonal components. As diengipendent factors we used
local climate factors (mean, mmum and maximum values of ambient temperature, precipitation
number of days with precipitation, snow depth and number of days with snow cover, water level) :
the North Atlantic Oscillation (NAO)

The partial rate correlation functions (PRCF) showed that dynamics of the root vole
population was dominated by firstder negative feedback, whereas seemmi®r negative feedback
was not significant. Direct densitiependent feedback process explained over 50% of variation in th
data, while secondrder regative feedback was less important.

During the entire study period, in autusttiautumn population changes of the studied
populations secondrder feedback was not significant and NAO alone explained 20,1% of tote
variation of population increase ratdsor the period 1992007 secondrder negative feedback
explained highest proportion of variation of growth rates when compared with different time window
For this period PRCF also showed that the dynamics was dominated {oydestinegative feedback.
Moreover, the effect of NAO was weaker and marginaly significant. Also the direction of the effect
NAO was opposite to the one observed during entire study period.

When analyzing seasonal population increase (aupring and springqutumn), we found
that solely springo-autumn change of population density was positively affected by NAO. This
variable explained 13,5% of population increase variation. Absolute wdlsammer population
density increase was mainly affected by spring density and these two variables (NAO and spl
density) explained 86,4% variation of population density change. However, autumn to spri
population decline was marginally significan#iffected by previous year autumn density of voles but
not by NAO, whereas numerous climatic variables had significant effect on winter change
population density of voles. Additionally, none of these variables was significant when applied in t
model gparately, what indicates that most probably simultaneous effect of different factors affect
winter decline of population density. All variables explained 84,5% of variation of this paramete
Overall population increase rate (autumn to autumn) wasrdsigmificantly by summer increase rate,
NAO and autumn density of voles in previous year.

Our results illustrate that the vole cycles existed during the first part of the study 20093
and then disappeared. In the same time effect of NAO on populdfinamics was weak and
insignificant. Whereas, in the next time window (202@16) the importance of changes in global
weather (characterized by NAO) on root vole population dynamics was strong enough to collapse
cycles. These results indicate thatamtly observed global changes my by dampening vole cycles nc
only by snow shortage but also by more complex weather changes.
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POPULATION VARIABILITY OF THE BONE MARROW ERYTHROID BLASTEMA IN THE
CAUCASIAN SNOW VOLE (CRICETIDAE, RODENTIA) IN MIDDLE MOUNAINS OF THE
WESTERN AND CENTRAL CAUCASUS
Bottaeva Z.Kh. Tembotova F.A.Bersekova Z.A.Emkuzheva M.M.Chapaev A.Kh.
Tembotov Institute oEcology of Mountain Territories RAS, Nalchik, Russia

zulya_bot@mail.ru

We first studied the bone marrow erythropoietic function in the Caucasian snow vo
(Chionomys gudsatunin, 1909,) under sectoral mosaicity of the Caucasus at 28I m above sea
level (MASL) during summerCh. gudis a typical mountain mammal species and the Caucasu
endemi c; itds distribution is i1rregular, an
forest belt of the Great Caucasus, from 600 to 3500 MASL (Grofolakov, 1977). We studied
three populations: two populations were from the Central CautabkesElbrus population (vicinity of
Elbrus village, Elbrus vertical zonation) and the Bezengi population (vicinity of Bezengi village
Tersky vertical zonation)and the third population was from the Western Caucagte Lagonaki
population (vicinity of Lagonaki plateau, Kuban vertical zonation) (Tembotov et al., 2001).

The cellular constitution of the bone marrow erythroid blastema in Dheeudpopulatiors
was represented by erythroblasts, basophilic normoblasts, polychromatophilic normoblasts
oxyphilic normoblasts. Most cells include oxyphilic normoblastsmature cells testifying to
hematopoiesis normality.

In the comparative analysis, we found thia¢ total number of erythroid cells was similar
between groups and comprised 23,92% in males and 25,23% in females of the Elbrus popula
24,19% in males and 25,70% in females of the Bezengi population. There were approx. 7
leukoblasts. In the WesterCaucasus, under conditions of warm and humid climate the bone marro
erythropoiesis function of the Caucasian snow vole was significantly suppressed, and
corresponding numbers were 19,26% in males, and 18,35% in females. Leucocyte counts increas
80%. Partial erythrograms comparison showed similar differences. In arid and cold climate, in
animals of the Elbrus population the increase in total count of the bone marrow erythroid ce
corresponded to a significant erythroblasts increase, uriilee other populations. Basophilic
normoblasts count in all three groups did not differ. Most polychromatophilic normoblasts were fou
in Bezengi population, living under conditions of warm and arid climate. We also found larg
guantities of mature cellssuch as oxyphilic normoblasts in Lagonaki population. We could not
identify sex dimorphism in this comparative analysis.

In summary, we recorded bone marrow erythropoietic variabilit¢hn gudunder different
ecological and geographical conditions in middle mountains of the Western and Central Caucasus.
highest erythropoiesis activity was found in Central Caucasus, being indicative of stres:s
erythropoiesis under these conditions. Westeaucasus environmental conditions seems to be the
most favorable for the Caucasian snow vole, because of the least stress.
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A MATRIX MODEL OF AN ENDANGERED POPULATION OF THE ARCTIC FOXFROM
MEDNYI ISLAND
Brilliantova A.M.}, Polishchuk L.\2, Bragina E.\2, Doronina L.O™3 Kruchenkova E.P,
GoltsmanM.E.
17 Moscow State University, Moscow, Russia
21 North Carolina State Universitygaleigh, USA
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Mednyi Island (Commander Islands, Pacific Ocean) houses an island subspecies of the Ar
fox (Vulpes lagopus semenvl his unique populaton c cupi es t he most sou:
range and has been isolated from other populations for tens of thousands years. It is included ir
Red Book of the Russian Federation as an endangered subspecies. Conservation of the popu
requires ahorough assessment of its vital rates.

Up until the 1970s, the population number was maintained at up to 1000 animals, but
epizootic of ear mangiat occurred among juveniles from 1976 to the-&880s, wiped out most of
the population (Goltsman et.al996). Now the population number is about 150 adults only. A long
term population study has covered the southern part of the island wh&@ ®@rked Arctic foxes
have regularly been foun&oltsman Kruchenkova2001; Goltsman et al., 2005).

A demograhic mechanism underlying population stability observed in the last 20 years
unclear. To reveal it, the one needs to estimatespgeific vital rates and then find out which of them
affect the growth rate of our population most strongly. The idea th¢hig approach is that even small
changes in those critical vital rates can destabilize the population and thus potentially lead
extinction. To this end, we build up a femdblased Lesligype population matrix model (Leslie,
1945). Each nozero elemst of this matrix is either aggpecific survival or fecundity. Agspecific
survival is the probability of a female of a given age to survive to the next age clasgeadie
fecundity is the average number of female offspring born to a mother ofaancage, accounted for
nonbreeding females.

We analyzed individual life histories of 220 females born in 19070 and marked as
juveniles. The study area covers about 26,2 kmthe southern part of Mednyi Island. We used a
mark-recapture framework anegistered marked animals every year to assess survival rates. We al
conducted multday observations of dens to determine the number of juveniles. We excluded famili
with >1 lactating females as it was not clear how many offspring each female had.

We allocated all the animals to 7 age classes: juveniles, yearlingstawo-yearold adults.

We omitted very few females older than 6 years old.

To date, we have obtained preliminary survival and fecundity rates which are, respective
juvenilesi 0,38 and 0 (rr 220); yearlingsi 0,865 and 0,070 (n 86); twoyearoldsi 0,757 and
1,074 (n=64); threeyearoldsi 0,659 and 1,259 (n 40); fouryearoldsi 0,611 and 1,364 (n 26);
five-yearoldsi 0,4 and 0,225 (r 17); sixyearoldsi 0,5 and 1,436n = 6). Population growth rate
based on these vital statisticsats 1,002, which corresponds very well with count data according to
which the population is stable.

In the future, we are going to refine the above vital rate estimates and conducvigensiti
analysis of the population growth rate. Sensitivity analysis is a tool to find out which vital rates mc
severely affect the population growth rate. This knowledge will help prevent extinction of the uniq
Mednyi Island population of the Arctic fox.
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SPECTRAL ANALYSIS OF MULTHYEAR VARIABILITY IN PARAMETERS OF
REPRODUCTION OFG THE BLYTH'S REED WARBLERACROCEPHALUS DUMETORUMN
THE BARABA FORESTSTEPPE
Chernyshev V.M.Erdakov L.N.

Institute of Systemats and Ecology of Animals SB RAS, Novosibirsk, Russia
chernyshov@ngs.ru

Long-term dynamics of fertility and such an important reproductive parameter of birds as tl
size of eggs, in contradistinction with interannual population size fluctuations, are poorly describ:
By monitoring annual average reproduction parameters attthgpuesults on time scale, we can
assume that process of varying size of clutch and the size of eggs is stochastic. At the same time
cannot be a purely probabilistic process, as breeding and all of its components are cyclical. If
processes areyclical, they can be adjusted in accordance with the laws of chronobiology to tr
external and internal cycles and thus to get adapted to them. The purpose of our research was tc
out whether there are any periodic components in the -yedti change®f clutch size and in the
dynamics of the eggorphological parameters of Blyth's Reed Warbfar¢cephalus dumetorynas
one of numerous species of passerine birds of the Barabadteppe (The South of Western Sibgria

We carried out the spectrahaysis of longterm (19771999) data on reproductive indicators
of Blyth's Reed Warbler in the population near the Lake Chany. In total, 942 clutches were surve)
4226eggs were measurez06nestlings were ringed, an@8 adult birds were capturednests Egg
lengthL and maximum diameter (widtl were measured with calipers (scale division 0,1 mm). Egg
volume V and shape roundness)index S, were calculated a¥ =0 , 3 B?T(Hoyt, 1979) and
Sh=@BL) T 100 ( %) ( Miem stydyind e \&nidily of egg-morphology parameters,
arithmetic mean of all the eggs in each clutch was taken as the baseline data, as well as the coeffic
of variation inside the clutch (CV). We used the programs possessed by institute for the spec
analysis.

Using spectral analysis of the lorigrm dynamics of clutch size, we identified four harmonic
components of the process. The most powerful harmonics, which can be assumed, based or
chronogram analysis, was approximately {year period. The 2fear periodiccomponent appeared
to be the second in power. Two nearly equally powerful harmonics (about 6 years rhythm and abo
years rhythm) also performed well on the spectrum. These periods were likely related, as they v
multiples of each other. The most paofu frequency is synchronized with theyBars nature rhythm
of that area, which is featured in fluctuations of the majority of climate characteristics and is al
evident in the yield of herbaceous plants. This rhythm showed adaptability of clutch sizatterm
environmental changes. There was also possible adjustment for changes inside the population
example, it can be adjustment for the fluctuation in the age structure of breeding pairs, which larg
depends on the reproduction success irptheious year. Concerning the-gdars cycle of clutch size,
dynamics should be considered nor as a tactical, but as a strategic tool feerforgdaptation to
changes in external conditions. Harmonic component witty@a6 period in this area is detbed as
watering frequency (Bezmaternykh et al., 2009).

Long-term dynamics of egg diameter and egg volume changes have similar powerful perio
components in the medium frequencies (nege& rhythms) and low power in high frequencies
(rhythms about 3 sars long). These parameters directly depend on each other that also cause
synchronicity of their changes. With large similarity of chronograms changes of the eggs length anc
roundness index, their spectra differ markedly. Higlguency fluctuatins in the number of eggs in
clutch are synchronous witkbggmorphologycharacteristics. Noticeable differences were identified
only in the lowfrequency periodic components, which were absent for cyclicalmeyghology
parameters (except fshapdandex).
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GENETIC POLYMORPHISM AND DIFFERENTIATION OF RUSSET GROUND SQUIRREL
POPULATIONS IN VOLGA REGION
Chernyshova 0.V, Kuzmin A.A2 Naumov R.\, Titov S.V!
17 Penza Statbniversity, Penza, Russia
21 Penza State Technological University, Penza, Russia
oliarabbit@yandex.ru

We conducted Mlanal ysi s of Russet f 5qgimen&RY sith B g
evolution model HKY. DI oop f r agment s o \horinteaspeclfialavel) ard earied |
from 0,0 to 11,8% (3,6%). The resulting cladogramm united geographically isolated populations
three groups (metapopulatiorisi51 Leftbanked, G2 Rightb anked (cutti ng Ul
Southern and Northerrnapts along the river Syzranka) and G¥ o | g a . Sequenceso
metapopulations was low (G10,57%, G2i 0,04% and G3 0,07%). Interpopulation differences
were higher and overlapped the intrapopulation difference$ (024%).

The analysisof haplotypic and nucleotide diversity {Do o p s ) of Russet
populations allowed distinguishing nine haplotygesl = 0,658, Pi=0,0336 and k 34,2). Dtest
(Tajima) discovered intriguing features of population structure ofRigit-banked part of Russet
Ground squirrel és ar ep).but Aldse to aarog(0,265),lued possibly e
pointed to the genetic population equality and absent selection. Mediadet@tdrk 4.6.1.2) mostly
confirmed data, which werebtained in the previous analysis. Median test results indicate the presen
of two groups of genetically close populations living on the opposite banks of Syzranka.

The study of genetic structure of Russet
markers by gamete fixation index found high level of genetic diversi§. ohajorlocal populations.
Total Fst of three loci was 0,477. When compared to similar data on the North American species
genus Spermophilus, it is obvious that populations o§set Ground squirrels are isolated with
insignificant level of gene flow between them. Gamete fixation indices confirm accuracy of Rus:
Ground squirrel metapopulation structure as of the mtDNA variability data. In the hierarchical row
fixation indices, we found insignificant trend to their approximated values increase. Therefor
proposed populations grouping has the right to exist but needs more evidence.

Genetic distanceli(§) analysis based on stepwise mutation model between populations |
distingushed groups (metapopulations) on microsatellite data (STR1) shows lower variability wh
comparing mean and max values only in-@étapopulation (Lefbanked Syzranka) (0,480, 4,000)
compared to G2 (RigHtanked Syzranka) (0,895, 2,983). It means thardence of population from
second group occurred later, and distribution of Russet Ground squirrel in tHeahk#d Syzranka
occurred recently.

The work was funded by RFBR "14-04-00301Q and by the Ministry of Education and
Science of the Russidfederation within the financial support to Penza State University for scientific
research in 20142016 (project 1315).
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CORRELATION OF REPTLES BODY TEMPERATUREWITH MICROCLIMATIC
ENVIRONMENTAL FACTORS
Chetanov N.A.Litvinov N.A., Galiulin D.M.
Perm State Humanitarian Pedagogical University, Perm, Russia
chetanov@pspu.ru

It is well known that reptiles are ectothermic animals, their body temperature is variabl
depending on the state efvironment; however, it has been proved to not always coincide with i
(Cherlin, 2012; Litvinov, Ganschuk, Chetanov, 2013). This partial independence is achieved
physiological and behavioral adaptations (Shilov, 1985). But the reptile's ability u@teegs own
temperature is rather weak. Accordingly, the geographical spread and habitat distribution of cer
species of reptiles are related to the microclimatic environmental factors (Cherlin, 2015). However,
degree of body temperature correatwith different microclimatic parameters is often not addressed.

The aim of our study was to estimate the correlation of reptiles body temperature with st
microclimatic parameters as substrate temperature, surface air temperature, relative humieity, pc
density of ultraviolet radiation, visible light, heat flow, and total solar radiation.

Our own data on 5 species of reptiles was used for this analysis: steppenwf@®)( grass
shake (1 =59), sand lizardn(=61), steppeunner (= 76), spottedkoadhead agaman £ 193). We
collected the material in the Kamsky Predurale and the Lower Volga region from 2006 to 2014.

We considered temperature of the internal cavities (esophagus or cloaca), measured at the
of reptiles capture as body temperatuxécroclimatic parameters were recorded at the site of an
animal trapping, as we believe that finding the reptile in this or that point is not accidental, but
conditioned by behavioral responses to changes in external factors.

The analysis of body terepature distribution and microclimate parameters for the specie:
studied showed that the distribution of the majority of samples significantly differed from normal. W
used norparametric Spearman's rank correlation coefficient at a later stage in fygsana

We obtained the following results (we only present correlation coefficients with 1%
significance or lower).

The steppe vipeiThere was a strong positive correlation with the temperature of the substra
(0,83) and the surface air (0,84), while etation with a power density of the heat flux (0,52), UVB
(0,39), visible light (0,56) and total solar radiation (0,54) was significantly weaker.

Grass snakeThere was a positive correlation with only the temperature of the substrate (0,6
and the surfeeair (0,71).

Sand lizard There was a positive correlation with only the temperature of the substrate (0,74)
and the surface air (0,79).

Steppeunner. There was a strong positive correlation with the temperature of the substre
(0,73) and the surfacergi0,70), while the correlation with a power density of the heat flux (0,38),
visible light (0,31) and the total solar radiation (0,31) was significantly weaker.

Spotted toadhead agam@here was a strong positive correlation with the temperature of the
substrate (0,73) and the surface air (0,81), weak positivieh a power density of visible light (0,19).

In all cases strong positive correlation with body temperature and the temperature of
substrate surface air was noted, quite expected, but thehmosiophilic species also had a significant
correlation with different parts of the solar radiation spectrum. We hypothesize that the bo
temperature of less thermophilic species does not so strongly correlate with microclimatic factors
the environmen
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SEXUAL DIMORPHISM OFMETRIC AND MERISTICCHARACTERS OF FLATTAILED
HOUSE GECKOHEMIDACTYLUS PLATYUBS (SCHNEIDER, 1797) (EPTILIA, SAURIA,
GEKKONIDAE) ON THE TERRITORY OF LARGE CTIES OF THE SOUTHEAS ASIA
(BANGKOK, VIENTIANE, PHNOM PENH)

Chulisov A.S, Konstantinov E.L.
Institute of Natural Sciences, K. Tsiolkovskii Kaluga State University, Kaluga, Russia
gehyra@mail.ru

Sexual dimorphism in metric and meristic characters oftdliggd house geckddemidactylus
platyurus (SCHNEIDER, 1797)) was studied only generally. There are data on individue
characteristics, obtained in the study of restricted areas and small material (Zug et al., 2007; Ne
2010). Mainly linear dimensions of the body were gmadl, and the signs of pholidosis were not
considered at all. Meanwhile, stydying differences between males and females based on pholidosi:
both theoretical and practical importance, in particular to determine the sex of juveniles (Peskov et
2010)

The aim of the study was to assess the sexual dimorpHispiatyurususing the range of
metric and meristic characters on the territory of large cities of the Southeast Asia (Vientia
Bangkok, and Phnom Penh).

Our material were 588 specimens of 3 ldigs: Bangkok (Thailand¥ 154 females and 134
males; Vientiane (Laos) 85 females and 68 males; and Phnom Penh (Cambo8iafemales and 67
males. We considered the following metrics: hody length from the tip of the snout to the front edge
of thecloacal slit; D. fi.o.1 distance from the front edge of the eye to the end of the muzzle; D. tym.
0.1 distance from the rear edge of the eye to the ear hole;i Lwidth of the forehead between the
eyes; Sp. in:- width of the nostrils; Lt. c. sd. width of the head at the level of the junction of the
second and third infralabial scales (on the outer edge); 8limber of supralabial scales; P. isl.
number of the next row of scales in contact with supralabial scalésnumber of infralabial sdes;

G. il. T number of the next row of scales in contact with infralabial scalesj amount of chini
shields scales; G. imi. number of the next row of scales for cfiirshields scales; D& number of
binate scales on the toe paws; Adsumber of norbinate scales on the toe paws; Siimamount of
binate and nonbinate scales on the toe paws. We considered bilateral metrics with no regard to
character of display from the right or left.

Data analysis was performed using stepwise discriminantsamaly ( A STATI ST (
10.0 (StatSoft, Inc., 2010, USA)) with the successive inclusion of relevant variables in the moc
After the analysis of the initial set of 42 attributes, only 12 were included in the model: Do ty&n.

il., G .im., L. f., Ds4 Sum10, Im., Ds7, Ads5, Ds3, Ds1, and L. The percentage of correct (tru
assignments of males and females in their area of distribution for 298 females was 69%, 205 v
identified as females and 93 as males. For 265 males, this ratio was 62%: 104les & 164 as
males. The total percentage of success for inclusion in the group was 66%. In the next stage o
analysis, we cut the list of selected signs, whose contribution was more important in the intergr
differences. Of 12 signs, we removeck tfeatures, for which a statistically significant level of
importance was equal to or greater tha®@@01. The number of informative complex of signs
included two morphometric features: D. tym., L. f. and three meristic (G.il. G.im. Sum10) signs.
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LONG-TERM FLUCTUATIONS AND STABILISATION OF NUMBER OF RODENTS: TH
CAUSES AND FACTORS
Dobrinskii N.L.
Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
dobrin@ipae.uran.ru

As a result of continuous stationary rasdafrom 1983 to 2015 in Middle Urals it was found,
that the number of rodents dropped only once in 1984. Moreover, field experiments with additiol
food supply that year resulted in preservation of modeling species (bank vole) quantity at high le
within experimental territory. Later on, from 1985 to 1993, the number of bank voles fluctuated
different directions around 50 ind./ha on average, reaching the peak of 112 and 160 ind./ha twic
1989 and 1992 accordingly. After that, the number of rodeoideling species reached its peak level
twice in 1994 and 1995. During the second year of very high animal quantity (156 ind./ha) in Midc
Urals, a catastrophic mass windfall of forest because of squally wind strengthening occurred in spr
The numberof bank voles decreased accordingly to 34 ind./ha in the following year of 1996. At th
time, a year after the catastrophic mass windfall, parallel to substantial improvement of environm
protection, food capacity of ecosystem did not improve becausgmficant deterioration of grass
layer as typical wood vegetation. However, already in 1997, intensive cereal and motley gr
vegetation began on the open windfall territories. As a result of that, in 1997 the number of a mode
species reached ite@k of 162 ind./ha.

Subsequently from 1998 to 2004, the total number of voles in autumn regularly reached
peak counts. During the period of 2005 until 2015 in Middle Urals, the number of rodents modeli
species in the end of reproduction season reguleached the peak levels. This phenomenon was &
conseqguence of synergetic (joint) effect of the trophic factor and the factor of protective conditions
rodentsd environment after catastrophic mas
prevailed because of biotopes and seral processes clarification. In these conditions, the stationary
(from 1 to several hectares) population units of voles appeared with the abnormally high numbe
individuals on the places of numerous windfalls, ases ul t of natur al pr oc
sefor gani zati on. Finally, a long and steadil"
settlements was formed on the territories of mass windfall, which affected the biotopes surrounc
windfalls.
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APPEARANCE OF CHICK PERSONALITIES IN THE COLONIES OF CHARADRIIFORMES
SPECIES
Druzyaka A.V*? Minina M.A, Telegina Ja.V}, Zotov A.Yu?
17 Institute ofSystematic and Ecology of Animals SB RAS, Novosibirsk, Russia
21 Novosibirsk National Research State University, Novosibirsk, Russia
3iLLC ASibecocenter o, Novosi birsk
decartez@gmail.com

The phenomenon of stable combinations of behavioral deaistcs among animals has been
known for about 20 years. In those cases, when it comes to the temporal stability of behavioral ty
existence of personalities is suggested. Actual evolutionary explanations for the phenomenor
personalities are baseaxh a rigid connection between individual behavioral characteristics within :
single individual. However, from the classical view of the natural selection, the existence of a sta
community of rigid behavioral i to berthe apgirsakbging ofw i
the latter. Due to a gradual process of formation of behavior we should expect the most plasticit
personalities to occur just in the early stages of ontogeny, due to rapid changes in the environme
young individuals ast$ growth and development, in addition to the fact that the greatest selecti
pressure falls on the younger age classes. In recent years this led to a pronounced interest to ont
of personalities and distinguishing rapidly changing behavioral typer¢@ite) of the animal from the
corresponding more stable inner mairigersonality.

Here we consider the role of the social environment of young individuals in the development
its individual behavioral characteristics. Charadriis colonial speaegcally gulls and terns are best
conform to this goal, due to the broad diversity of social interactions in their colonies and rapic
changing soci al environment of chicks before
relations in the cainy can interact with emerging behavioral type and affect the fitness of its carrier.
Black-headed Gull nest density facilitate chicks to contact each other earlier and more intense,
does not affect aggressive behavior. That is, the latter develipsy influenced by inner, nesocial
factors. In this species we have found different and sustainable behavioral types of coping with r
stress (forced moving of the chicks to the familiar place near the colony), consisted of the more or
protractel exploring of the place where they were already moved. It is shown that chicks that «
actively responding to the new environment, are less common to steal food from their neighbors,
consistently respond with aggression to the visits of the neigitbehicks on their nests. In Black
Tern chicks increased frequency of iAbeood contacts does not affect aggressive behavior (in Black
Tern aggressive contacts among the chicks are relatively rare), but usually is accompanied with a
rate of kleptopeasitism and also contributes to the greater mobility and exploratory rate in the ne
environment. In the Blackeaded Gull the observed behavioral types varied in mass at hatching (s
called fAActiveo type was haevd lathdse BldelkuTern thks e
who had more intebrood contacts, in contrary to the gull chicks, hatchlings did not differ in mass, bt
grew more slowly later on. We believe that a social environment of the nest colony influences
expression of individal behavioral traits, encouraging those that are most relevant to the chick nee
at the given step of ontogeny.

Research is supported wiussian Science Foundation {14-00603).
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POPULATION STRUCTURE OF KILLER WHALE®RCINUS ORCAN THE RUSSIAN FAR
EAST SEAS
Filatova O.A!, Borisova E.A., Shpak O.\#, Meschersky .G, Ivkovich T.V2, Volkova E.V?,
Burdin A.M.*
17 Moscow State University, Moscow, Russia
21 Severtsov Institute of Ecology and Evolution RAS, Moscow, Russia
31 St. Petersburg State University, Saint Petersburg, Russia
47 Kamchatka Branch of Pacific Institute of Geography FEB RA&ropaviovsk
KamchatskyRussia
alazor@rambler.ru

Killer whales of the Russian Far East seas were traditionally considered a single populati
However, in the last decades it was shown that many cetacean species consist of separate popul
despite the lack of physical barriers in the sea and thigyabiltravel over large distances. This may
be the result of ecological conditions heterogeneity as well as cultural traditions, because sc
learning plays an important role in cetacean behavior. In this study, we analyzed the popula
structure of kler whales from the Russian Far East seas.

We compared mitochondrial and nuclear markers in skin samples of killer whales fro
different regions, and analyzedsmghtings of individually identified killer whales in different regions.
For genetic analys, we used 100 killer whale biopsy samples from five regions: Avacha Gulf (5
samples) and Karaginsky Gulf (2 samples) of Kamchatka Peninsula, waters of the Commander Isl:
(13 samples), Kuril Islands (7 samples) and western Okhotsk Sea (28 samplphptBimentification
we used photographs obtained during ship andesed surveys in these regions in 2GMAS5.

Cluster analysis of microsatellite markers in Structure software divided the samples into t
clusters: 75 samples belonged to the firsst@r and 35 samples to the second. These clusters wel
rather sympatric: samples from both clusters were found in Avacha Gulf and the Commander Islal
nevertheless, we have never observed animals from different clusters in the same group or aggreg
Only samples from the first cluster were found in Karaginsky Gulf and Kuril Islands (probably due
small sample size), and only samples from the second cluster were found in the western Okhotsk
Besides differences in allele frequencies, each claste had unique alleles that were not observed in
another cluster.

No mitochondrial control region haplotypes were shared between these clusters. All Kill
whales from the first cluster had the same haplotype, while the second cluster had threedsaplotyp

Comparison of photgatalogs across regions showed high level mixing between differenr
regions of Eastern Kamchatka and the Commander Islands. From 733 killer whales identified
Avacha Gulf, 51 animal was spotted in Karaginsky Gulf, and 1148 the Commander Islands.
However, we found no matches between Avacha Gulf and Northern Kuril Islands. Killer whale
identified in the western Okhotsk Sea, were not encountered in other regions, except for one wi
sighting in Severd&urilsk town.

We found nogenetic differences between killer whales from the first cluster from Avacha Gul
and Kuril Islands. We also found no genetic differences between killer whales from the second clu
from the western Okhotsk Sea, Avacha Gulf and the Commander Islandsfoféeour results
indicate the presence of two partially sympatric populations, and several local stocks within e
population that have no observable genetic differentiation.

This work was fund84R03®8%y RFBR grant =~ 15
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TOTAL EVAPORATIVE WATERLOSS AT DIFFERENT AMBIENT TEMPERATURESN
BIRDS: ASSOCIATION WITH METABOLIC RATE AND BODY MASS
Gavrilov V.M.
Department of Vertebrate Zoology and Zvenigorod Biological Station, Moscow State University,
Moscow, Russia
vmgavrilov@mail.u

Correlates of basal metabolic raBMR) and total evaporative water losBEWL) was studied
in captive birds using literature data (Gavrilov, Dolnik, 19&®&vrilov 1995, 1997, 2014, 2015;
Williams, 1996;McNab, 2009, 2015) and original data fronmore than 60 species of Passerine birds
and 30 species of Ngpmasserine birdsluring summer and winter seasons and in different ambient
temperaturesiVe combined data for 102 species of birds from Table 1 from Williams (Williams 1996
and our data for 157ibr ds & species at thermalA@) nteatir mp
statistical significance. The association BEWL was body mass was as followSEWI25A C
Aves=0,28m>"° R* =0,92, wheréTEWLis expressed as g8/day andnis body mass (gMcNab
(2009) showed that the power of body mass descriBMRIin birds was 0,65810,007 The power of
body masslescribingTEWL in birds was 0,70N0,007, which was 0,05 greater themBMR The
relation in the equation between bodgesandTEWL s higher than between body size @3lNIR. If
the dichotomy between passerines and-passerines is added, the power descrildMR becomes
0,721N0,009, or 0,7050,010and he power of body massescribingTEWL in Passeriformes and
Non-Paseriformess 0,754, which is 0,05 greater themBMR. The relationship betweeREWL and
body mass shows thaté ratio of TEWL to body mass in passerine birds is higher than in non
passerine birds at all ambient temperaturefC(OT,., 25AC, andT,). The dependence of water loss
from the body mass at differemi variesin a similar wayas the correlation between evaporative and
nonrevaporative heat loss. In Passeriform&8WL is approximately 2640% higher than in noen
passerines (particularly at high), which is consistent with the ratio of théMR levels. Thus, a
large expenditure of evaporative watistermineshe cost of the advantages BMR increase and
results in a higher energetic capay. This expenditurancreased with the bodsize in Passeriformes
due to the forced evaporative heat loss and showed virtually no increase -iPabkeriformes. In
Non-Passeriformes, there were nearly equal increases in the evapostvéoss anchetabolic rate in
summer andvinter, suggesting that this group maintained heat balance even at the upper criti
temperature, which is the ambient temperature at which additional mechanisms are insufficien
balance out the invariabBMR heat productin. This requirement imposes strong limitations on the
size range of Passeriformeéshigh basal metabolic rat8R) in Passeriformemcludesnot only net
benefitsbut also its maintenance that requires a definite dbstse findings suggest that thigh level
of basal metabolic rate in Passeriformes in comparison teRdseeriformes determines the necessity
for them to utilize cosiderably greater amounts of water for evaporatiomamtain a sufficient heat
balance at high amdmt temperaturesthis requirement imposes strong limitations on the range of
group size, and despite the consalde ecological and energy advantages of such BIR levels,
this pattern is not often found in other groupseatiothermic animals. A considerable evapueati
water loss reflects the cost of the higBdR and energy capacities of Passerines in comparison with
Non-passerinesind other orders of endothermic anim#s. shown in the previous study (Gavrilov,
1997, 2014), an increase BMR resulted in an incres& of the maximal existence metabolic rate and
potential productive energwhich expanded the ecological capability. These changes confer mar
benefits but minimize the optimal size. The analysis of the allometric regressions for the energ
parameters shows that Passerines with a body mass rangingifi®® & have significaty higher
productive energy than NePasseriformes (Gavrilov, 1997, 2014). About 80% of Passeriforme:
species have body mass in this range. Thus, a large expenditure of evaporative water is the cost
higherBMRin Passeriformes than in Nétasserifomes.
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THE IMPACT OF FOREST MANAGEMENT ON A DIVERSITY OF SELECTED GROUPS OF
INSECTS AND BIRDS
Gil W., Borowski Z.
Forest Research Institute, Raszyn, Poland
gilw@ibles.waw.pl

One of the aim of i8omMmardaa fotest biatigetsity ared dulnérabilite <
to disturbances. However, we cannot predict time, type and scale of future disturbances which |
affect forest ecosystem. Additionally, forestry activities in themselves are a forces of artifici
sele¢gion which create unknown pressure on forest ecosystem. Therefore it is necessary to con
long-term observations of natural processes in commercial forests and to use this knowledge in fc
practice. Such project, financed by Polish State Forest [ier was started in Polish Forest
Research Institute in 2012 and assumed the permanent exclusion of forest management practices
some areas of commercial forests as a reference for forestry. Such places have been selected
forest complexes evenldistributed in the country, in the old stands representing the major types ¢
forests and forest habitats in Poland. Observations and measurements were also carried out o
similar areas with forestry management activity.

Monitoring applied to the following elements of the forest ecosystem:

stand spatial structure,

dynamics of natural regeneration,

amount of dead wood,

the rate of decomposition of organic matter,

biodiversity of the forest ecosystem measured by thewamparameters (forest birds, fungi,
beetles and flora).

Our presentation illustrates selected results of the observations and measurements conduct
the initial stage of the project. We not fousaly relationship between saproxylic beetles and aedlys
forests characteristics, among thei@oarse woody Debris (CWD) (amount, type and decay class) an
forest tree basal areBiodiversity of forest bird species (BSD) was not related with CWD, whétreas
was slightly related with tree basal area. @sults show that in commercial forests probably there is
no simple ratios between elements which are considered as a very important for the biodiversity
components of such biodiversity.

=4 =4 -4 -4 -9

41



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

RACCOON IN NORTH CAUCASUS POSTINTRODUCTION DEVELOPMENT AND
PHENOMENON OF REPEATI NG AOUTBREAKO OF
Gineev A.M.
Russian Research Institute of Game Management and Fur Farming, Southern Branch, Krasnodz
Russia
gineev@rambler.ru

Raccoon Procyon lotoj history of introduction in faum of the Western Europe and Russia is
well described (Hohmann, Bartussek, 2001; Pavlov et al., 1973). Animals were released twice in
East Caucasus in riparian forests of Sulak and Terek rivers1950 (N=23) and 1965 (N 30);
three releases were@mplished in the Western part of the region in mountain woods: 1951 (28
1957 (15), and 1958 (112). We initiated research on raccoon population ecology more than a
century ago. In 1979980, and 100 raccoons were caught by our technique for tras redefur
farming in Terek forest within a period of 11 days. We obtained data6fmales (incl. 5 young)
and 74 females (incl.83young).

In 1954, P.lotor population in Sulak River watershed was estimated to be 240 animals withi
the area of 320.0 kmBy 1959, population grew up to 1,600, and in 1962 it was alreadyi4i 300
animals (Rukovsky, 1963, Pavlov et al., 1973). The beginning of 1960s may be considered the
Aout breako of the East Caucasi anYangyuwtevetlands waso p
done and resulted in decreased ecosystem feeding value for raccoons, and the population dropg
1000 animals (1965), but latereven to 400 (1966) animals. Raccoons migrated to adjacent territorie
Some of them moved to Terekrést even before the introduction in 1965. Total areal area in -Terek
Sulak Basin reached 700 knintroduced population reached 2,500 individuals (Gineev, 1969, 1972)
In 1980s, raccoons inhabited forest along Terek River from Kizlyar city to Staroshshenm
Stanitsa. This period coincide with the second population outbreak, resulting in 7000 raccoons with
population density of 27 animals per 1000 ha. In 1990s, the east group border expanded to the jun
of Sunzha with Terek, with is current lineerskoyei Grozny. Raccoons occupied inundated and
island woods across Terek River, Chornaya Rechka, and partially in Chernogorye. Now the ¢
inhabited by raccoons is more than 2,506 kith population reaching 5,000 animals.

Western Caucasus raccooopplation exists in less suitable habitats (Kotov, 1959; Yazan,
1967; Pavlov et al., 1973). In 1957, raccoons livedl@0 km from places of release on the area of
5,000 knf (Kotov, Riabov 1963; Yazan, 1967). The core population (400 individuals) settieu @h
a 500 knd area with population density of 8 individuals per 1000 ha. Our later studies (Gineev, 197
demonstrated considerable decrease in population density6,/2000 ha) and count (600
individuals). It took 19 years to reach a hunting leehes animal; population outbreak was recorded
only 29 year after introduction (Gineev, 1989, 2016).

The current Western border of raccoon areal in Caucasus passes along the coast of Black
from Anapa to Sochi, northeast bordealong the Kuban Riveup to a confluence with Urup River.
Raccoons use river valleys as ecological corridors and penetrate high into the mountains. In
lowland, animals spread within the forest growing along small rivers, channels, -aatlesoStalin
forest belts. Nowaday(data for spring 2016) the total population of raccBorotor in Krasnodar
territory is more than 6,000 individuals, with its core in the forest district of Tuapse.

Development vectors point to habitats close to wlatelies and mountain woods pieferred
territories for raccoons. The main factor defining explosive population growth is nutritivi
environment. Successful formation of East Caucasian population occurred thanks to rice fields sys
(network of channels and concrete trenches), leadirmgnphibians abundance; whereas adaptation tc
new plant food (chestnuts, acorns, fruits, etc.) fostered West Caucasian population occup)
mountainwood habitats. Development of the latter group took more time. Local distinctions in die
results in diferent physical condition of the animals: males from the East had a mean body weight
6,3N0,5 kg, in the West 5,1N0,2; females 5,6 N0,5 and 4,0N0,1 kg, accordingly.
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THE MODERN CONDITION OFHERRINGGULLS IN KEMEROVO REGION
Golovina N.M.
Kemerovo, Russia
gol.Anaj@mail.ru

We report a multiyear population census of the gulls (128B5) on 50 water reserves the
southeastern part of Western Siberia in the first (161@507.) and second (16.031.08.) halves of
summe (Ravkin, 1967).

We describe the set of features (Ryabitsev, 2008, 2014; Firsova, 2013) of Barahargsll (
heuglini barabensidohansen, 1960) of the populations of large wihieaded gulls, which were
considered to be subspeclemus argentatus cachnansPall. Sometimes animals with darker mantle,
most probably West Siberian gullLgrus h. heugliniBree., 1876 ) are also presents in the gulls
colonies.

In the 30s of the last century, Khakhlov (1937) described herring gull in the Kuznetsk step
only, and as rare species with unspecified nesting. Further industrialization of this region, ponds
reservoirs creation fostered fish growth in them with adjacent move of the species southeastwe
Nowadays, this species in nesting in the Novosibirsk veggfAndreenkov, 2015), the Zhuravlevskoe
reservoir (Golovina, 1992, 2007), and in Belovskaya (Golovina, 2006) andCfamaysh water
reservoirs in summer. Thidyeven Baraba gulls were counted on the lake Great Berchikul on July 1
2009.

Depending onhte nesting and feeding conditions seagulls nest in single pairs, in groudof 2
pairs of in colonies of over 100 pairs. Solitary nesting pairs of gulls are more common on small la
in the floodplains of the rivers. Single breeding pairs can be sean adaptation to new territories
and food resources. Larger numbers of gulls were observed at large lakes and reservoirs.

During the first decade of Zhuravlevskoe reservoir filling, the number of Baraba gulls increas
from 43 breeding pairs (1984) to 1Bairs (1990), and the average count in summer was 95 and 29
individuals, respectively. After that, the number of nests dropped. Due to willalexsp.) and cane
(Phragmites australisGav.) growth with adjacent nutrition worsening, gulls stopped nestihgre
were only 17 nests and 63 gulls in 2008. Currently, there are no more than 20 pairs of gulls nes
there. Average count in summer of 2015 was 62 individuals. For the perioti2D984 the number of
adult baby birds per pair of gulls was 1,69 (@pPP 2,1 (2006), 1,97 on average. Quite many pairs of
gulls had 23 adult baby birds. Single breeding pairs at the lakes of Kiya river had 3 adults baby bir
quite often.

A certain part of the gulls colonies are not nesting individuals of different &m@sing
separate clusters and migrating by the end of June. There were up to 50 not nesting gull
Zhuravlevskoe reservoir. In summer, small nomadic flocks of gulls are always present the fishpor
rivers, and city landfills. In summer of 2007, thererave280 nomesting individuals in the
precipitation fields of Kemerovo Power Pl ant
flocks by Belyankin in 2007.

The population of Baraba gulls in Kemerovo region can be considered stable. The nfimbel
breeding pairs does not exceed 300. The number of migrating andestimg gulls in summer
exceeds 500.

Baraba gull is tolerant the human activity and benefits from that. There is no tradition
collecting eggs of wild birds in the region. Howevererth were cases of shooting gulls at the
aquaculture ponds. In the meantime, real threat to the nests of gulMustela lutriolaL., Milvus
migrans lineatusGray, andCircus aeruginosus. Migrating gulls in small water bodies can destroy
the eggs andust born babies of ducks and other waterfowl.
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THE ROLE OF LONGTERM, INDIVIDUAL -BASED FIELD STUDIES IN BEHAVIOURAL
ECOLOGY
Goltsman M.E.
Moscow State University, Moscow, Russia
migolts@gmail.com

The longterm, individualbasedfield studies (LTIBS) are the studies of natural animal
populations that last more than 10 years and based on individual recognition of the significant part
population. They appeared in 1950s and now are considered not only as the most produetise, but
as the most effective for scientific progress (ClutBrock, 2012). The individual recognition brought
new opportunities to understand individual histories of animals and to measure, with a high accur:
such population characteristics as survieald mortality rates, ageing, dynamic of reproductive
activity, generative intervals, etc. The individual recognition also enabled to investiga
intrapopulation variation of different parameters (for example;degendent variation of fertility and
mortalty, individual heterogeneity in life histories, behavior and reproductive strategies) (€luttot
Brock, 2001; CluttorBrock, Sheldon, 2010). LTIBS allows to estimate costs and benefits of differer
behavioral tactics and social flexibility and to compare tdproductive success and survival rate of
individuals with different phenotype and genotype. Finally, LTIBS is essential for analyzing soci
environment of individuals including the variations in the system of reproductive bonds and soc
structure (Sk, 2007). In the last decade, LTIBS started to play an important role in the identificatio
of the effects of global changes of ecological conditions and their consequenceseuoletonary
studies, i.e. in the investigations of rapid evolutionary ggees going on the same tiseale as the
actual ecological changes. Finally, most popular books and films on animal wildlife are based
LTIBS with animal personification.

However, there are relatively few existing LTIBS projects. According to T. ChBtook
(2012), who systematized the LTIBS data, there are now approximately 150 LTIBS projects for bi
and mammals, and aroundi30% of them focus on primates. He considers it will take around 1C
years to investigate species ecology, 10 to 30 years/éstigate species demography and more than
30 years to wunder st antdrm anwiionmaritat dhangee Many df dhe snost
important ecological and e@volutionary processes occur during a period of several tens of years a
it is impossilte to register them after weeks or months of observations.-tesngfield projects with
the individually recognizable animals are very costly, it is difficult to organize them and even ma
difficult to maintain, but it is the most perspective directiomiodern population ecology.
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THE INDIVIDUAL -BASED MODEL OF POPULATION DYNAMICS OF THE CRITICALLY
ENDANGERED ARCTIC FOX YULPES LAGOPUS SEMENOWDN MEDNYI ISLAND (NORTH
PACIFIC, COMMANDER ISLANDS).

Goltsman M.E, Sushko E.3, Doronina L.O"3, Kruchenkova E.P.

17 Moscow State University, Moscow, Russia
21 Central Economic Mathematical Institute RABoscow, Russia
371 University ofM¢ n s M e m s Gexmary
migolts@gmail.com

The method of individuabased modeling rapidly gains new applications in ecology (Grimm,
Railsback, 2005, 2012; DeAngelis, Mooij, 2005; McLaneetal, 2011). Several important advanta
make this approach the most applicable for usmganservation biology. First, individubhsed
models [BM) are the universal and powerful. They can workegnlogicaland evolutionarytime-
scales and describe systems containing thousands of unique entities (individuals or agents) that int
with each other and their environment. SecdBd/s are based on the logic of individual behavior of
agents in the explicitly defined environmersystem dynamics are formed by the interaction of
autonomous components. These characteristics allow uU8Ng to study real demographical,
populationgeneticand evolutionary processesncesuch modelsire less constrained technically than
mathematicemodels.

We develop a spatially explicit IBM of population dynamics of the critically endangered Arctit
Fox (Vulpes lagopus semenpwan Mednyi Island (North Pacific, Commander Islands). Parameters o
the model are derived from lofigrm (19942012) indivdualbased field study of behavioral ecology,
diet, dispersal and demographic dynamics of the Mednyi fox populdiienestimated the sexand
agespecific mortality rates and dispersal, life expectamsey ratio, family sizes and compositions,
litter sizes, reproductive success depending on sex and age and mapped fox dens, home range
food patchesWe parameterize the model with 47 input parameters representing resource distributi
behavioral strategies and lifestory parameters of seven age sézs of females and males. The
ultimate purpose of the model is to explore the consequences of various environmental impacts (
as dseases, food source abundance, increase of mortality rate in different sex and age groug
artificial increase of surval and breeding rate due to human interferences) on the population structt
and the dynamics of the main population characteristics. We descridesige and application of the
model, and the processes of calibration, sensitivity analysis and validetio empirical field data.
We test the model by comparing its predictions with field observations at the end ofythar period
since the projectdas onset, i.e., 5 years bey
matches closely thebserved patterns of the Mednyi Arctic fox population, including population size
age structure, sex ratio, reproductive group number and spatial distribution.
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EVOLUTION OF ONTOGENY TYPES AND ENERGETICS OF ADULT BIRDS DURING
BREEDING
Golubeva TB.
Moscow State University, Moscow, Russia
tbgolubeva@list.ru

A. Portman (1935, 1962), studying the development of birds and mammals, tried to creat
system of the types of ontogeny based on morphological and behavioral compléxéyajanization
of adults. Portman thought that the main line of evolution of birds was an increase in the role
parents in raising chicks, and the altricial type of ontogeny came under regulatory cont
progressively developing an instinct of carfog offspring. Convincing picture of the development of
parental care on the scale superprecdcialtricial drawn by D.N. Hoffman (1955, 1962). Hoffman
believed that the evolutionary process of the origin of altricial birds aimed to reduce physiologi
stress of the female during reproductive period. Indeed, the energy value ofgegdmr{ges in
altricial Passerines with changing their mass &s theq = 1,124 m*****kcallegg, beingy=1,910
m>%"*kcallegg (Stark, Ricklefs, 1998; Kendeigh et aD12) in semiprecocial and precocial birds,
which shows a greater energy price for eggs in precocial ones. However, the dependence of er
value of the eggs on species ecology is great: a greater energy contained in different precc
waterfowl and wades eggs, altricial and semialtricial penguins and Procellariiformes, semiprecoci;
guillemots and gulls (Nice, 1962; Dolnik, 1995). Energy consumption for the synthesis of one egc
well expressed in terms of day costs for the metabolism, in BMR (basatbaotie rate). So, the cost of
altricial cuckoo egg is 0,35 BMR, and the egg of Procellariiformes costs 2,44 BMR. Of course, it
necessary to assess the number of eggs laid by a female in one season. There aré2isgaiéyin
Procellariiformes (244,9 BMR), in the common cuckob about 10 eggs (3,5 BMR). The cost of
feeding and heating the brood in precocial birds is less than feeding and heating nestlings and fled
in altricial birds. When feeding young, main energy costs of parents are asbodtatéhe distance
from the point of prey capture to the nest. The energy cost of transporting food to the yot
determined by the price of pedal (B&1R) or flight locomotion (16BMR 1 Gavrilov, 2011). High
values of energy expenditur®KEE) are estabdshed in the colonial sea divers (mainly altricial,
semialtricial and semiprecocial) as about fBMR (Dolnik, 1995). Elevated energy consumption in
precocial females for laying eggs are compensated with the lower energy consumption when dri
the broodwhile birds with altricial and semialtricial types of ontogeny have lower cost of eggs that
balanced by high energy consumption for feeding of nestlings and fledglings.

The selection for the birds that began to hunt in the air, nest in trees, rolds, thald
complex nests, is possible only with a simultaneous increase of immaturity at birth. The immaturity
birth increases the training period of the perception and the training of coordination the sens
information and motor activity. In altrididirds, the critical imprinting periods for acoustic and visual
communications are significantly stretched. Training of perception and memorization of compl
signals are only possible after relative endothermy setting, the setting of effective thetatioregu
the moment when the chick is already able to keep its body temperature abdve€ 37i n
temperature range of adult thermoneutral zone. The critical period of imprinting of complex acous
and visual signals coincides with the time of settifgative thermoregulation. The development of
thermoregulation in precocial birds occurs very slowly inside the egg until pipping, then the speec
thermoregulation capacity grows fast, and achieved in one or several days after hatching the effe
thernmoregulation. In altricial birds, the thermoregulation, as well as hearing and vision, devel
outside the egg under the influence of the external environment and symsnds signals. The
critical periods of imprinting in precocial birds is short, lgeiang in altricial ones. The long critical
period is necessary, for example, to learn to catch prey in air, and to get capability to build a nest.

Palaeognathado not fly and have precocial type of ontogenesis, mMiestavesare altricial,
semialtricial @ semiprecocial. AmongGalloanseres,Anseriformes are precocial (waterfowl),
Galliformes have a trend to be less precocial. The precocial type of onthogeny of waders is appare
secondary, and many waders are semiprecocial.
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NOSEMA SEASE 39AREAPH ARI ES OF TOMSK REGI
Gol ubeva E. P.
Tomsk State University, Tomsk, Russia
evgenij204@ambaru

Nosemosis is a threatening invasive disease of the hondybsemadisease is widespread
throughout the world and considered as one of the main causes of mass death of bees after wint
and significant economic losses in beekeeping (Bourgeois et al, 2010). Pathogens of nosemosis ar
species of microsporidilosema(N. apisandN. ceranag but microsporididN. ceranaemay lead to
severe disease called nosemosis type C, and has higher levels of pathogenicity in compariéon wi

apis( Hi ges et al, 2010; Bot2as et al, 2013).

One of the reasons for the Nospdihs spgeatdy
apiaries, both in Russia and around the worl
infected areas (Mutinelliegi200nl li;s Tmatvean ¢€Ert
years the bee import from t hien freqt mahssevnatfshi Ry
Tomsk territory quite active. On the one han
spreaccof onnf on the other hand, actively im
r

ace) are |l ess adaptable to the environmenta
I n Tomsk State University, easBédyeommaithiec as

ty,

o f Tomsk region using mol ecul ar genetic met
2014, 2016 ; Goluben®d 16t 4132 »d@®5)ollomi 286120Db
settl ements of rllgiroengiwerrse dfnvleosmsikgat ed. NOS ¢
honeybee colonies (30,3%) and in 24 out of
col onies anNdosapmaarige®wby significantIlhe oivwaaxl
infestation rate of bee colonies 120005 apamsdir
2016, all studied beMos®emani es were infected

The reasdifsremt infestation of bee <cdlhen
following: featur e$i octhotnndaitteiroinasl icno |Idiefcfteiroenn,t
bee col onihkekes gedetradlm dtomdi es i ndicate wide:

Tomsk region and a msumglhmerd i @efanttee ncaolearsideodss rania
i n recent years.
Spread of nosemosis type NC, ccearuasneadea piy a mi d

region is of NMargpictud g@gen cwaaseregi stermfdectined
colonies 7380%®Wpohri afNe.ctccedrampaiedreingd )f i ed i n
i nfected bee col onntec( &)d;a agpinacaf reedstsi @BmpkBs% coefr a
was detected imfl0,n0%c(t4dc dleeniceandflonind ® cjt 4 dap

The first cadNeaeogfaomdeapgicarn ioms odf Tomsk r ec
(Ostroverkhova et aili,n 20044;;, ttvhe cesseoNn dwerae
Finally, in spring of 2016, this pathogen
described death of bee colonies (more than 5

The results indicate the relevance of fu
Tosnk region and Siberia as a whol e, taking

assessing and predicting of the epidemiologi
This study was funded by the Russian Foundation for Basic Research and the Administratiot
Tomsk region (research grant 6-44-700902¢ Q.
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MIGRATIONS AND GENETIC DIVERSITY OFCYCLOMORPHIC MAMMALS INHABITING
THE ZONE OF LOCAL TECHNOGENIC CONTAMINATION
Grigorkina E.B, Rakitin S.B, Olenev G.V.
Institute of Plant and Animal Ecology UB RAS%ekaterinburg, Russia
grigorkina@ipae.uran.ru

The present study is focused on the comparison of the migrations of rodents, which inhabit
zone of radioactive contamination with comptmnfiguration, and the parameters of genetic diversity
based on the usef four microsatellite DNA loci (microsatellites)The research significance is
stipulated by the ambiguity of views on the role of rodent migrations in the radioadaptation of anim
in the zone of local incidents. The research was carried out in the Eastern Urals Radioactive T
zone (EURT), being a consequence of the Kyshtym radiation accident at the Mayak Product
Association in 1957 (Chelyabinsk oblast, Southern Urals). Novead&yRT zone is a unique test
range for the studies of lofigrm consequences of chronic radiation effects in living organisms. Th
EURT zone is specific not only due to the spectrum of radionuclides and ecosystem structure, but
because of its configation and dimensions. This is a narrow, extended (up td 3500 km),
heterogeneous (with the presence of ihot S |
decrease along the axis of radiation trace with the highest levels observed at teeooadiation
accident. However, the level of radiation falls quite sharply in both cross directions. Model species
rodentsi mice and voles (pygmy wood mous$eSylvaemus uralensidield mousei Apodemus
agrarius, northern reebacked volg Myodesrutilus) T possess a high migratory activity (Lukyanov,
1996; Shipanov, 2002; Grigorkina, Olenev, 2013; Tolkachev, 2016) and can overcome the distar
comparable to the cross size of the EUTT zone. The results of sstaigelabeling of small mammals
popuktion with tetracyclini hydrochloridi label point to the high migration mobility of rodents, the
presence of active animal migrations both in the pollution zone and outside the radiation rese
(Grigorkina, Olenev, 2011, 2013). It is logical to assume tie presence of animals in the EURT
zone, even a shetérm one, can affect the genomiofile of the organism.

To test this assumption, wempared the genetic diversity of samplesofthern reebacked
voles(M. rutilus) (67 individuals) from th&URT zone (initial density of soil pollutiooy *°Sri 18,5
MBg/m? =500 Ci/knf), the contiguous background site {1@ km) and geographically distant (220
km) control (reference group) territories. Thariability of four microsatellite loci was analyzed:
MSCg4, MSCg9, MSCg15, LISB-003 (Gockel, 1997; Barker, 2005). We observednamnease in
some indices of genetic diversity (the mean vahleservedand expected heterozygosity, an average
number of alleles per locus, Gafélliamson index) in the voleBom the EURT zone in comparison
to the rodents from the distant background site, subjectedmtite global technogeniexposure Of
note, radionuclides, capable to induce the increased genome instability, were accumulated in b
tissueof voles fromthe EURT zoneOn the basis of the variance of allele frequencies of microsatellite
loci significant differences of the genetic structure between impact (EURT) and distant (referen
groups were showrFét= 0,015 P=0,010). However, the differences Wween the samples from the
EURT zone and from the adjacent site were at the border of 5% level of significance. The backgro
samples displayed no significant interpopulation differentiation, despite significant distance betwe
them (Rakitin et al., 20165pecial attention should be payed to an increase in some indices of gene
diversity (allelic diversity, number of unique alleles) in animals from the contiguous to the EURT zol
territories, the mutational pool of which was expanded owing to gene #od/$he genetic instability
inherited from migrants from the zone of local radioactive pollution (Gileva et al.; 1996; Rakitin et a
2016)

Our research provided the following evidence: 1) the migrations and the configuration
pollution zone playimpr t a nt role in the formation of ge
2) the microevolutionary processes in cyclomorphic mamrpalsulations in the zone of local
radioactive pollution are very complex; tBle use ofmicrosatellite DNA loci as markers of radiation
induced effects in rodents was efficidiite work was partly supported by the Program of Basic
Research of the Ural Branch of the Russian Academy of Science (the projecrd215.
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SPACE UTILIZATION DURING SUMMER PERIOD IN THE COMMON GRASS FROG
(RANA TEMPORARIA..) ACCORDING TO HOMING EXPERIMENTAL DATA
Gritsyshina Y.Y, Slichkov A.A, Glebova M.N. Gorshkova A.A.Kapusta A.A. Kolachevsky N.N.
Medvedeva Y.|.Pipiya S.O, Potapova A.Z.Romanskaya M.STabachnik A.K. ChernyhM.A.,
Shlyk V.1., Shakhparonov V.V.
Moscow State University, Moscow, Russia
cat2809@yandex.ru

The European Common FroBdna temporarigis a widespread specibst spatial orientation
of this frog is partial. Characteristics of spatial usage are unknown too. Therefore, the aim of
investigation was to study orientation abilities of the common frog after artificial displacement fro
the capture site at differedistances and to identify characteristics of space utilization during summeit

Our study was conducted at Zvenigorod Biological Station, Moscow region, Russia in sumn
2013 and 2015. We measured length and weight of each captured adult frog. The rhaoh ahet
studying spatial behavior was tracking with a spool and line technique. Each tracking device consi:
of spool with thread. Tracking devices were
wei ght of devi ce wa s dylmass ®istantehofdmsplaseyhent ranged fraangdac
400 m. Capture points and releasing places were marked wittn@Rgator and sticks. We fixed
thread end on the stick. Unreeled thread mar
ma p froute gvithenvironmental characteristics like shelters and borders.

We found that frogs could feel direction to capture sites after displacement to distances uy
300 m, but they were confused after displacement to 400 m and could not find the rigtrdire
(according to Rayleigh Test for circular déda 0,01 for frogs displaced #0 (16 frogs), 100 (204
200 m (13),ts=0.03 H dz800 m (13),ts=0.33 H dz400 m (24). Larger distances of displacement
correlated with longer periods needed to chobsee r i ght direction. \
choosing the certain direction was much smal

We measured length of the route near logs, under them and above them, movements thre
brushwood and on open area and calculdiedoirt of each characteristic in the whole route for each
frog. Distance of displacement correlated with amount of movements on the open areas -(Krus
Wallis test p=0,01). Frogs moved more secretly at their capture sites and less secretly af
displa@ment to 40 and 100 m. Nondisplaced frogs mainly used logs as shelters. Displaced fr
preferred fallen trees and branches as shelters, which could be observed distantly. These differe
could probably be based on ome gtes taster if theg @gd@dssendedts
nearness and ignore the risk to be eaten. Frogs displaced to bigger distances as 200 or 300 m
more cautious and often used shelters for rest and to avoid predators.

This work support eo43248. RFBR6s grant ~ 14
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COMPARISON OF MORPHOLOGICAL AND GENETIC VARIABILITY OF THE BROWN BEAR
URSUS ARCTOBINNAEUS, 1758 FROM FAR EAST
Guskov V.Yu.
Institute of Biology and Soil Science FEB RAS, Vladivostok, Russia
valguskov@gmail.com

Brown bear is dlolarctic species, and it has a significant areal covering the modatast
region of the Palaearctic and Nearctic. Studies of the intraspecific systematics of the bear continu
till now, due to the high individual and geographical variability a$ #pecies (Cherniavsky, 1986;
Yudin, 1991; Baryshnikov, 2010). For the brown bear, were described 16 subspecies, differing
coloration and body size. For the Far East were substantiated 8 subspecies at different times ar
different researchers, buidy reached no consensus about brown bear intraspecific differentiation
this territory (Yudin, 1991; Baryshnikov, 2010). In the last years of wide use of molecular and gene
methods, discrepancies between morphological and genetic taxonomic schemvatehr discussed,
which were constructed on morphological and genetic approach. Nowadays, only a few fruit
consensus in this direction exist (Baryshnikov et al., 2004; Abramson, 2013).

We examined variability of craniometrical and genetic parametelsawn bear population
from the Russian Far East. For this study, we used 282 skulls from different museums of the cour
as well as 54 tissue samples from four regions of the Far East: the Amur and Sakhalin obl
Khabarovsk and Primorsky district. Wstudied the mtDNA fragment of 1257 BP, including
cytochromeb and flanking sequences. Craniometrical analysis revealed two morphological clusters
skulls of brown bears older than six years old from N&dlst Asia.The clusters had a more
significantstatistical power in the analysis of males. The first cluster included specimens with smal
skull parameters than specimens of the second cluster. This analysis and the division into clusters
not based on the attribution of skulls to a subspeciesgion. Comparison of clusters and distribution
of subspecies in the Far East showed lack of correlation between them (by Aristov and Baryshni
2001; Baryshnikov, 2007Dnly the prevalence of various clusters in a subspecies changetahé&ft
of Amur River (Amur oblast and Khabarovsk Krai) sample equally contained individuals from eac
cluster. Based on this distribution, we hypothesize transition from subspecies of the browin laear (
arctos, U. a. jeniseensis and U. a. lasiQturs this zone.This is confirmed with the presence of
intersection of different faunasthe Amur, DauriarMongolian and East Siberianin this territory
(Kurentsov, 1959, 1965, 1974; Friman, etc., 2013). When we tested genetic structure of the Far Ea
brown bear populain, most samples belonged to the basic type of halotype (3a), which we
widespread in most parts of the area (Davison et al., 2011). A small part of samples was related
rare subgroup 3b (Leonard et al., 2000). There was no correlation between reeticgeata and the
craniometrical study findings. There was no similar distribution of morphological samples whe
compared to mDNA samples. There were no monophyletic groups corresponding to one subspeci:
the phylogenetic reconstructions.

Comparison ofgenetic data, which we obtained, with the current distribution of brown bea
subspecies in the Russian Far East raises new questions. Should we agree that genetic traits for
species in this territory have a less variability compared to the morptel@giteria, and, therefore,
build brown bear systematic with genetic traits also, we then need to review the brown bear taxonc
system and add new diagnoses to already existing subspecies description.
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PHYLOGEOGRAPHY AND HISTORICAL RANGE SHIFTS IN MGPIE (PICA PICA:
INSIGHTS FROM GENETIC AND BIOACOUSTIC DATA
Haring EX? Spiridonova L3, Mori S#, ArkhipovV.Yu.>®, Redkin Ya’, Goroshko G:°, Lobkov EX°,
Kryukov A.2
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elisabeth.haring@nhwien.ac.at

The Eurasian magpiPica pica (Linnaeus, 1758) is a widely distributed, mostly Holarctic
species occurring from Morocco and Spain to Western North America with several isolat
occurrences. It lives in seropen, semarid and often anthropogenic habitats. Here we present result
on matterns of genetic variation iA. pica particularly in its eastern Palearctic distribution, i.e., with
special emphasis on populations from the Russian Far East, Japan, Korea and Taiwan. Moreover,
and published biacoustic data on the chatter catifs P. picawere compiled and the differences
between populations discussed in comparison with the genetic results. Together with recent repor
the current range shifts and the spreading of the species we discuss possible ways of popul
expansion ath settling.

The complete mitochondrial (mt) control region was sequences in 109 individuals represent
nine subspecies. Deep genetic divergence between four lineages was found: (1) a Ebitogream
group, (2) a SoutirarEastern group, (3P. p. mauitanica and (4)P. pica hudsoniaThese lineages
show a clear geographic pattern and clearly correspond to single subspecies or groups of subsp:
The differentiation within the Europe&iberian group (clade West) covering a huge range is rathe
smallimplying fast recent expansion. A somewhat separated lineage was detected in Kamchatka.
population, which shows clear affinity to the Europ&alperian group, is very homogeneous which
indicates a bottleneck/founder effect. The SeedirEastern groufclade East) is subdivided into two
subclades which, at first sight, could be explained by distinct Pleistocene refuges of the two subspe
P. p. sericaand P. p. jankowskii Yet there is no geographic pattern and the two subspecies al
randomly distrilited within these two clades. We assume that this is due to postglacial range shifts
admixing of populations.

The two other lineages are separated by&i% average p distances from each other and the
other lineages, respectively. P. p. hudsoniaesgmts the sister lineage to clade west, which is known
already from earlier publications. The distinct position of P. p. mauritanica is reported here for the f
time. Unfortunately, both lineages are represented by only single individuals in osetlata

Bioacoustic data mainly coincide with phylogeographic patterns as revealed by mt sequen
and are in concordance with subspecific differentiation as well as with the major split of the four
lineages. Yet several taxa remain to be analyJedjether with the phylogeographic patterns,
historical and recent reports on distribution range shifts, e.g., the fast spreading of the P. p. jankov
population towards the west in Transbaikalia, and that of P. p. leucoptera in the opposite direc
leading to a new contact zone, are summarized and discussed. The homogeneity of the Kyt
popul ation supports historical reports on th
only recently. Its unexpectedly high variation can be explalmeadngoing introduction from the
variable population of the South Russian Far East. In general, our data support the known scenar
divergence in geographic isolation, but ongoing expansion of distribution ranges may lead to dram
changes in phyloggraphic patterns as inferred from thetbMNA variation data presented.
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HELMINTH INFECTION OF MOOR FROG RANA ARVALISNILS., 1842 IN THE
FLOODPLAINS OF THE @ RIVER IN THE CITY OF SURGUT
Ibragimova D.\/*, Chihlyaev I.V2
17 Surgut State University, Surgut, Russia,
21 Institute of Ecology of Volga Basin RAS, Togliatti, Russia
17 danaya_21@mail.f2i diplodiscus@mail.ru

Amphi biandés hel minthofauna has recen200dy ¢
Malysheva, Zherdeva, 2008; Zaripova, 2012; Burakova, 2012; et al.), but still remains poorly studi
There exist only two known publications (Zhigileva and colleagues, 2002; Ibragimova, 2012)
studies from the territory of the Khar®ansiysk Autmomous District Yugra.

Surgut is largest city of Khantygra, located on the right bank of the Ob River, the length of
which within the city is 15 km. The floodplain of Ob River has the following objects built there
garage cooperatives, river docks, lyiaclub, hay meadows, hydraulic fill, Ugra path along which large
buildings (ice stadium, shopping centers, car dealerships and gas stations). Combustibles
lubricants leak from the garage cooperatives every year into the regional water bodies. & hagefor
aimed to study helminth infection of moor frog from habitats within the city of Surgut.

We caught amphibians in 2011 in eight floodplain biotopes of Ob River-tritiyindividuals
of moor frog were subjected to the helminthological analysis of &muggastrointestinal (Gl) system.
Collection of helminths was done via wet method (Anikanova et al., 2007). Attribution of helminths
species was done using the method of K.M. Ryzhikov et al. (1980). 696 helminths of five species
two classes (Trematoa ( 2) d Nematoda (3)) were identi |
(El), intensity of infestation (II) and the abundance index (Al) for each species (Anikanova et &
2007).

Trematoda class of moor frog of Ob River floodplain was representetivb species:
Dolichosaccus rastellusnd Haplometra cylindraceaNematoda clas$ by Cosmocerca ornata
Oswaldocruzia filiformis Rhabdias bufonisThe species composition of helminths of moor frog on
this territory was similar to helminth fauna of tlsgecies in Saransk (Ruchin et al., 2008), Tyumen
(Burakova, 2012), UsKkamenogorsk (Tarasovskaya, 2012) and other locations. In general, 73,1
frogs were infected with one or more helminth species. 15,4% of the individuals had clear lungs, .
21,2% did no exhibit helminths in the gastrointestinal traklaplometra cylindracegEl = 39%;

Il =4,86; Al=0,27) andRhabdias bufonigEl =64%; II=13; Al=0,44) parasitized in lungs.
Dolichosaccus rastelluEl = 25%; 11=5; Al =0,17),Cosmocerca orn&(El = 6%; 1l =1; Al =0,04)

and Oswaldocruzia filiformis(El = 86%; 11=9,1; Al=0.6) were found in the gastrointestinal tract.
NematodesRhabdias bufonisind Oswaldocruzia filiformismade the core of helminth fauna, which
was typical for moor frog in Wésrn Siberia (Zhigileva et al., 2002; Burakova, 2012; Zhigileva,
Kirikina 2015; et al.). However, it was different from the hosts of the natural populations, for examy
in the floodplain of the Middle Ob (Tomsk region) (V.N. Kuranova (1988)), where toeleat
prevailed. We f ound?=midndi=l) irs thexinfestationf o moemfroge veith (
helminths (61% males and 39% females).

Antagonistic relationship between trematodes and nematodes was well known, in partict
betweenRhabdias bufoniand Haplometra cylindracegMarkov, 1955; Tarasovskaya 2011; et al.)
parasitizing in the lungs of the moor frog. In the floodplain of Ob within Surgut they registered lo
moor frog infestation with trematodes cohabitating with nematodes (10,1% and 88sp¥ctively),
with significantly diffézxeau=Bl of these hel

We conclude that human economic activity negatively affects parasitocenoses in the moor f
in the floodplain of Ob River. This is reflected in the poor diversif trematodes, their low
extensiveness of infestation and the abundance index, which we consider associated with the lo.
intermediate hosts (mollusks) in the floodplain due to the systematic pollution.
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MORPHOLOGICAL CHARACTERISTIC OF GRASS SAKE NATRIX NATRIXLINNAEUS,
1758) FROM VYSOKOGORBKY DISTRICT OF TATARSTAN
Idrisova L.A.
Kazan (Volga Region) Federal University, Kazan, Russia
liya.idrisova@yandex.ru

Study of external morphology is an important part of researcretiles associated with
studies of variability and adaptation to environmental conditions. The grass snake is a spe
widespread in Tatarstan. We investigated external morphology of snakes from Zelenodols
Laishevsky and Spassky districts of Tatarst@epublic previously and found morphological
differences of populations from each other. In this paper, we consider dimensions, pholidosis
coloration of grass snakes from Vysokogorsky district and compare them with other samples.

Material for this study was gathered in 202815 in Vysokogorsky district of Tatarstan (Alan
Bekser villageneighborhooll Eighty-two individuals in total were studied, including 30 males and 52
females. The standard technique (Pavlov, Zamaletdinov, 200&ptile handling was used so study
morphology.

Females of grass snake were larger than males in the studied sample. Female head lengtt
30,0 mm (from 19 to 40) on average, male head leh@®,5 mm (1727) { =-8,2;t6< 0,0001). The
average snowtent length was 676,8 mm (40880) in females and 540,8 mm (47®0) in males
(t=-6,7;t6=0,0001). The average tail length of females was 157,3 mni 1900, males 144,5 mm
(113 180) (t=-2,6; ts=0,096). SVL to tail length ratio was 4,27 (3;404)in females and 3,69
(3,08 5,00) in malest(=6,76; t<0,0001). Females from Vysokogorsky district were larger than
those from other districts we examingd= 11,98;p = 0,0175). Differences in sizes can be explained
by food resources abundance or bg flrevalence of older animals in the sample. With regard to se:
differences, we observed regularities consistent with those noted by other researchers (Pavlov, Pa
2000; Trohimenko, 2004 et al.).

The number of supralabial, sublabial, preorbital, pbstal; loreal, temporal, ventral scales and
mid-body scale row was on average equal in both sexes. We observed sex differences in the numt
subcaudal scales: males had 70 pairs of scalég&p®Dn average, femalés58 (52 70) {=13,9;
tc< 0,0001).Quantitative characteristics of pholidosis of individuals from Vysokogorsky district dic
not differ from the animals of other districts except for number of sublabial scales. On average fem:
from Vysokogorsky district had less sublabial scales on thlet U =2,94; p=0,032) and left
(U=3,19;p=0,013) side of the body than those from Laishevsky district.

We found sexspecific differences in color pattern in the studied sample: yali@uge
temporal spotsd = 5,28; tc=0,021) and yellowislsupralabial scaless|(= 26,08;t< 0,0001) were
more common in males than in females. Some researchers also observed differences in the preve
of signs in males and females of grass snake (Voronov et al., 2003), whereas others pointed ou
lack of sex differences in coloration (Morozenko et al., 2003). Individuals with -glieg dorsum
prevail in Vysokogorsky district that is also typical for other districts. Only one melanistic individue
without temporal spots (1,2% of all individuals) was obsdyrvless than in other sampléa/e
observed greatest prevalencef melanistic individuals in Spassky (10,5% of individuals) and
Laishevsky (6,2% of individuals) districts.

In general, grass snakes from Vysokogorsky district of Tatarstan are similar éoftbos
Zelenodolsky district in meristic and quality morphological features. Females from study sample .
larger in size compared to the other (from Zelenodolsky, Laishevsky and Spassky) districts. Fine
we identified sex differences in dimensions (&@es are larger than males), quantitative characteristics
(males have greater number of subcaudal scales) and color pattern.
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ACOUSTIC DIFFERENTIATION OF BIRDS IN THEMODERN MEGALOPOLIS
Ivanitskii V.V., Antipov V.A,, Kislyakov I.V, Marova |.M.
Moscow State University, Moscow, Russia
vladivanit@yandex.ru

Many modern large cities represent a favorable, though a specific habitat for birds, especi
for those that armot typical urban species. Most of them belong to the dendrophylous complex and «
associated with distinct parkland, represent isolated fragments of habitat surrounded on all sides b
typical urban environment, unsuitable for habitation. Anotherifestation of the big city specific
environment is its considerable noise, which may be important for songbirds that actively use acot
communication. In 201016, we studied the effect of habitat fragmentation and high noise oi intra
and interpopuhtion differentiation of the song of the Thrush Nightingale and Chafiincbmerous
inhabitants of urban parks in the city of Moscow. For comparison, we used phonogram, made in
suburbs. We analyzed data using cluster analysis and multidimensionaly.s¢&le found that
populations of Nightingale and Chaffinch living on different parks within Moscow did not shov
bioacoustics differentiation, corresponding to the fragmented structure of their habitat. The d
obtained confirm the hypothesis of the shiftbirdsong frequency range in response to the urban
noise.

The study was carried out with the support of the RFBR (proje6g48L.721).

OOLOGICAL CHARACTERKTICS OF KENTISH PLOER CHARADRIUS ALEXANDRIUS
LINNAEUS, 1758 (CHARADRII, CHARADRIIDAE) FROM DIFFERENT PARTS ® THE
AREAL
Ivanov A.P.
Ti miryazevds State Biological Museu
apivanov@bk.ru

We analyzed a number of oological indicators, including the quantity of masonry whose line
dimensions (length L, mm, widthi D, mm), shape (index of elongatidn, %), volume (V, ml) and
egg weight (m, r), and the relative weight of the one and futtle of Kentish ploverCharadrius
alexandrinusLinnaeus, 1758 from different parts of the areal (from Central Europe westwards all
way to Sakhalin Island in the East, and from Scandinavia in the North to the Southern Turkmenist
We found that mosof the indicators varied slightly depending on the geographical coordinate
(latitude and longitude), however some association with altitude was detected. We conclude that
species adaptation to different environmental conditions occurs not only thtbegbhange of
oological characteristics, but also due to changes in various reproductive attributes (breeding se
prolixity, the possibility of dual breeding cycle, and the presence of polyandry and polygyny).
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POSTMETAMORPHIC GROWH OFPELOPHYLAX RDIBUNDUSIN POPULATIONS OF
COOLING RESERVOIRSN THE MIDDLE URALS
lvanova N.L>? Kshnyasev I.A.
17 Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
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We investigated some features of biology of marshifr@glophylax ridibundugPallas, 1771)

i the invasive species accidentally introduced in the cooling reservoirs of Veikagiyi(VT) and
Reftinskaya (Re) @wver stations in the Middle Urals. These reservoirs have similar foydnmical
parameters, but the VT has higher average temperatureseiy @ , and does not
Distance between reservoirs is about 100 km. Marsh frog belongs to the Eugppeane n f |
complex and is characterized by seqguatic lifestyle. However, the species areal dramatically
expanded during the rise of fish farming sincesegtenties of the last century and few populations on
the Eastern slope of Middle Urals were ridu(Toporkova, 1977; Ivanova, 1995). The populations
differed in the type of spawning, fecundity, larval period length, growth rate and development
larvae. The batch spawning is observed in VT, but simultanieauske (Ilvanova, 1995; 2002). The
mean feundity in Re is higher (lvanova, Zigalski, 2011). The minimum larval period is 60 days. |
VT, the tadpoles from latest clutches do not have enough time to complete its development, winte
in the late larval stages and metamorphosed in the next year.

We collected data in spring during breeding season and in summer after larval developrmr
completion. For age determination, we used bdmenological method: the number of bonding lines
was counted on the colored sections of the second phalanx of th&indHimb fourth toe, and the
annual relative growth was measured. In total 456 (Re) and 918 (VT) individuals were sampled.

Age structure of studied populations was different: a thizk3 38,5%) and fouyear (23,0
30,0%) animals dominated in Re, lmidler five (10,6 26,0%) and si¥ear individuals (1434,5%)
TinVT.

In this study, our main objective was the assessment of the populatidrsex specificity in
the growth rate. Usually, in amphibians the growth is defined as lifelong and irffianaka, 1982),
but growth rate drops after puberty. It is convenient to use such nonlinear model, which can
l i nearized and allows for the desired (Adif/1
sex specificity. We used GRM, separated dromogeneity of slope models, best subset selectior
(Mall owds Cp criterion) techni gque p),oflyhnein bffecs t
and couple of twavay interactions. The linedogarithmic growth model gave convenient and simple
interpretation of regression coefficients: the ib expected value at the age of 1 year; the slope
coefficient at the predictor Ig(age) shows how it changes (in average) for evenyesOage increase.
For example, for phalanx section (fmarea used as demint variable, we obtained the next
parameter estimates and standard errors [se] for best mode
Y = 0,09[0,007]+ 0,97[0,014]*X+ 0,20[0,006]*Population*X+ 0,09[0,006]*Sex*X where theX is
lg(age) Thus, for an fAaver age %CIrDOF0y11) chef aréadf phadanxp r
section at the age of 1 year, the increase on 0,97i@M®5mnf from 1 to 10 years. Re had 20%
(19% 22%) higher rate. Finally, females had 9% {(8%f0) higher growth rate compared to males.
The intraclass (within indivigal) correlation was estimated via reiect modelling and equaled 0,71
(F730; 1525= 5,09).
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DISTRIBUTION AND ECOLOGY OF WILD BOAR SUS SCROFA.,1758)IN THE
SOUTHEASTERN PART OF WESTERN SIBERI@ROMSK PRIOBYE)
lvanova N.V?, Tutenkov O.Y, Fadeev D.K, Devyashin M.M®
17 Tomsk Agricultural Instituté affiliation of Novosibirsk State Agrarian University, Tomsk, Russia
217 Tomsk State University, TomsRussia
371 Institute of Plant and Animal Ecology, Ural BrarRAS, Ekaterinburg, Russia
17 inv@sibmail.com2i tutenkov@mail.ru

The intensive process of fauna mixing, introduction of alien species into new regions are 1
main trends in regional faunas nowadays. This is indicative of the existence or rapid formation of n
previously missing conditions of life for mammals (Demidby 2016). At the same time, due to
quantity increase a number of species reverts to its historic habitat restricted in the past becau:s
human activity (Kirikov, 1966). In Western Siberia, last decade was noted for an expansion of w
boar habitat ndhwards (Pankov, Markov, 2016). However, both in the past and in the present the
was no information about the habitat of this species in Tomsk region (Danilkin 2010). This study w
conducted based on anonymous questionnaire survey of hunters and gaamgersyan 13 districts of
Tomsk region, as well as the analysis of skeletal remains of mammals from the 20 settlements of
late Holocenel00 questionnaires in total were sent out, and only 31 were returned. Hunting lands
boar were evaluated to datene the capacity of habitat in a certain areal (Economov, 2016).

The bones of wild boar found in three archaeological sites in the South of Tomsk Priobye &
at the border of Novosibirsk and Tomsk regions. In addition, copper image of a wild boar fsead v
found in the basin of the river Chai (Myagkov, 1929).

Nowadays, wild boar in Tomsk region is recorded since 1991 and found in 13 districts in tot
in five of those annuallyKozhevnikovskiy, Bakcharskiy, Chainskiy, Asinovskiy and Krivosheinskiy),
and aly in summer and autumn in other districts. The northernmost areal border of this species is
floodplain of river Tym in the middle taiga (v. Napas, Kargasok district).

Wild boar on the territory of Tomsk Priobye prefers mixed forests (35%), pinst$pfeelds
(12%), forests with pine dominance (11%), and deciduous forests and floodplains (9%) to a le:
extent. It appears in hay meadows, in the marsh for feeding, in coniferous forest and overgrc
valleys (3%). Animals were observed in forests ifecent types in 68% cases. Wintering of the
species in the South and in the North of the region were also recorded. However, in most cases
population shot animals in the snowy period. No other causes of death other than anthropogenic
recorded.

Significantbody masshigh fecundity(up to 12individuals) anda small waste of younig 10
15% are typical forthe wild boarin the study areaData on the morphology, fertility and mortality
confirm the southern districts of Tomsk region are favorahlatat for the wild boar. The evaluation
of hunting lands for wild boar (Economov, 2016) showed Il class of quality of locality in most areas
Tomsk region, with potential population ofilib individuals per 1000 ha.

Thus, wild boar in the southern paftTomsk Ob region is not only a native mammal, but also
has promising hunting potential. No historic facts of his stay in the Northern part (middle taiga) ex
and only sporadic arrivals were registered in present time.
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GENETI C DI VERSI T YONGEAREG BAT\PFLEBCOTUS OGNEVIIN SIBERIA
AND FAR EAST
Kazakov D.V-, Peretolchina T.E.
17 Irkutsk State University, Irkutsk, Russia
271 Limnological Institute SB RAS, Irkutsk, Russia

Methods of molecula biology and population genetics enabled to identify huge cryptic
diversity of chiropterans in Palaearctic during the la§205years (Spitzenberger et. al, 2006; Benda
et. al, 2000; Matveev et. al, 2005). Various groups of bats have undergone serisios.rdhe
existence of at least four pairs of vicariate species was confirmed in theeaetéin Palaearctic
(Kruskop et. al., 2012). The aim of the study was to ascertain genetic diverBitpghevin Siberia
and Far East.

Samples were collectednahe territory of Irkutsk region, Buryatia and Zabaykalsky Krai:
Upper and Lower Angara region, Eastern Sayan, Primorsky Range, Barguzin and Daursky rese
from June to September 2015. We extracted DNA from wing membrane fragments and mummif
remainsusing modified method of Doyle and Dickson (Doyle, Dickson, 1987). PCR products wel
visualized in 1% agarose gel. The fragments of CO1 genes of mtDNA were used as genetic marl
The structure of primers and parameters of amplification of DNA were Hdedchy Ivanova N.V.
(2006, 2012). Nucleotide sequences were aligned using BioEdit v. 7.2.5.0., and molecular gen
analysis was performed using DNA SP v.5.10.00 and TCS v. 1.2.1.

Forthrtwo CO1 sequences 607 bp long were produced for representatifeoghevifrom
various areas of Baikal region. Additionally, 23 CO1 sequenceR. afgnevifrom other areas of
Siberia and Far East were retrieved from the GenBank (accession numbers: JX008089, JF44:
JF443108JF443128). Within all aligned CO1 sequenddsyariable sites were found and 15 of them
were transitions, and 3 were transversions.

Analysis of mismatch distributions showed most pairwise comparisons had small gene
distances (B- 0,002), that confirmed low genetic polymorphism of mitochondridlemdar marker.
Mismatch distribution graph had unimodal shape and exhibited relatively good fit to the expec
mismatch distribution under the model of population growth. A set of neutrality Testg (i ma 0 ¢
Fués Fs and H Plecstts balov)t)h doeunhognr soturpat(ed popul at
long-eared bat.

Haplotype network for species studied revealed 14 unique haplotypes (six of them were fol
in Bai kal region) with fAcentral 0 hapl ot erpke,
singleton haplotypes. Geographically #dAceRtr
ognevifrom Altai to Primorye. The highest genetic diversity was noted in the south of Zabaykals|
Krai i Daursky steppe that can be explained by thdogamal features of this habitat. Climatic
conditions in Daursky steppe sharply contrasted with those in the forest zone, whezarkxhdpats
were more common. The climate was close to arid with temperature up # @49 a ni@50 in& 0
rainfall per year.In Daursky steppe, longared bats were deprived of the opportunity to choose
preferred wood shelters. Cracks in rocks and few human constructions can be used as shelters |
steppe.

Thus, the analysis &. ognevigenetic diversity elicited single laggoopulation of this species
on the territory of Siberia and Far East, the number of which was currently growing. The obsen
phylogeographic pattern indicated tHat ognevieasily developed new territories and habitats in
ecosystems.
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PERSONALITY STUDES IN AVIAN POPULATION BIOLOGY
llyina T.A.%, Ivankina E.V?, Bushuev A.\%, Kerimov A.B!
117 Moscow State University, School of Biology, Mocsow, Russia
21 ZvenigorodBiological Station of Lomonosov Moscow State University, Moscow, Russia
ilyina@mail.bio.msu.rpyanvar_kerimov@mail.ru

According to Shilovds concept, i ntrapopu
homeostasis (Shilov, 1977, 1997). This notiors waevailed in studies of animal behaviour, which
boosted in 196070, both in natural and artificial groups. One of the first studies using the experimer
on house mouse showed the association of individual central nervous system characteristics
behavioural traits in a competition for social rank. It turned out that animals of high rank had strong
type of nervous system and weaker stress reaction. Variation in typological characteristics of cer
nervous system favoured faster formation of statgdmtionships in the groups under feebly
pronounced aggression (Maslov et al., 1974; Shilov et al., 1974). The first behavioural ranking of fr
living birds was done in series of tests on frestdyght individuals of several species. It was
discovered tht birds that were more aggressive had lower level of an(@eiyt, Giltz, 1973). Further
studies conducted by different researchers were mainly based on greatug (najoj as an object.
They aimed to determine: 1) personality traits and theirdateglation; 2) the causes of individual
variations in behaviour; 3) the influence of behavioural context and the environment on persona
performance; 4) the consequences of personality performance. Separation of personality types
based on the reach of an animal t@ novelty (new environment and objects). It was shown that suct
reaction, rested on different individual susceptibility to the environment (Koolhaas et al., 1999), w
not related to sex, age and physical condition of an animal, etiated with certain characteristics
of its physiology, biochemistry, etc. (Drent, Marchetti, 1999; Drent et al., 2003; Dingemanse, W0
2010; Ivankina et al., 2010; Cockrem, 2014; Matthysen et al., 2014). Characteristics of spec
personality type wereconjugated, e.g. soal | ed Anfasto great tits
movements than fAslowo tits (reactive type) I
various obijects first ones coped with more resources than the latter (llyina2tlél). The heritable
nature of behavioural heterogeneity was demonstrated adifigially selectedines of captivebred
great tits and natural populations (Dingemanse et al., 2002; Drent et al., 2003; van Oers, 2003
addition, using great titsnd coloured flycatcherd={cedula albicollig, it was shown that individuals
of different personality types had significant differences in dopaneilaed gene DRD4 (Fidler et al.,
2007; Garamzegi et al., 2014). Moreover, they demonstrated tilmatdifferent intercorrelated
behavioural features were associated with two different and certain SNP within this gene. It was
correlation between traits that created possibility to reveal the personality type using simple tests
to approximately predict othecharacteristics of this type. It is important to separate wide reactior
norm from polymorphism (Dingemanse, Wolf, 2010). It turned out that not all tests were equa
suitable for work with different species (MoraRédrron, 2014), therefore developingesgesspecific
complex of tests has a great potential.
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SPECIES DIVERSITY, ISSEMINATION AND DISTRIBUTION OF SNAKESIN
KAZAKHSTAN FOREST-STEPPE AND STEPPE Z{ES
Khamitov A.Zh.
Tomsk State University, Tomsk, Russia
elaphe_ar@mail.ru

The territory of Kazakhstan is located in the temperate zone and includes thestiEppst
steppe, sermilesert areas, and mountains.

The foreststeppe area of about 1 million hectares (0,4%) of the territory is situated in the f
north within the Nath-Kazakhstan plains and stretches from west to east with a bain@506@&m
wide. The steppe zone occupies about 77 million hectares (30% of Kazakhstan). Bar@Dada
wide stretches from the northern part of the Caspian lowlands to the foothills bf Thleasouthern
boundary runs between % anAd N O( Vil esov et al., 2009).

Ofidiofauna of the Republic of Kazakhstan consists of 19 species, of which 8 are found in t
foreststeppe and steppe zones, suctNagix natrix (Linnaeus, 1758)Natrix tessata (Laurenti,
1768), Coronella austriasaLaurentiis, 1768Elaphe dione(Pallas, 1773)Pelias berus(Linnaeus,
1758),Pelias renardi(Christoph, 1861)Pelias altaicaTuniev, Nilson et Andren, 201Gloydius halys
(Pallas, 1776) (Paraskiv, 1953, 1956;niav, Ananiev, 2010). Information Data on the fauna and
ecology of Kazakhstan snakes were reviewed in a number of publications (Kubykin 1994; Red B
of the Republic of Kazakhstan, 1996; Kubykin, Brushko, 1998; Brushko, Kubykin, 2000, 200.
Duysebaeva, 215, 2010; Kolbintsev, 2006). This report is based on the literature data and authc
observations in 2004, 2008 and 2011.

N. natrixandP. berusare prevalent in the foresteppe zone. In Kazakhsta, natrixis found
everywhere. The snake lives in damp places, and on the banks of various reservoirs (Paraschiv, :
1956). In 2011, we observed. natrix around Uzunkol village (Uzunkol District, Kostanai region).
The southern boundary ¢f. berusareal passes the Altai Mountains. The species is found in
deciduous and mixed forests and mountains on the slopes with rich herbage and undergrc
(Paraskiv, 1953, 1956). In 200R, berusmelanistic individual was found near the Kusmurin station
(Aulekolsky distrct, Kostanay Province).

P. altaicahas limited areal in the southern foothills of the Altai, where inhabits rocky slope
with steppe vegetation (Tuniev, Ananiev, 2010).

Peripher al borders of 3 speciesb6 ar dagkE. ar
dione N. tessellata and G. halys N. natrix E. dione and P. renardi are numerous species and
ubiquitous in the steppe zord. natrixin the southern valleys comes deep into the desert and sem
desert areas. dioneinhabits a variety of halats, preferring trees and bushes, mountain slopes, an
floodplains. P. renardi inhabits steppe, semidesert clay and salt meadows, riverbanks with reec
sodded sands, and salt marshes (Paraschiv, 1953, 1956). IlN20@&;ix andE. dionewere found at
adistance of 15 and 20 km northwestwards from the city of Semey along the roadiSemwgdar.

In May 2008, P. renardi and three snakes df. natrix were caught near the village Vishnevka
(Akmola region).

Thus, data on the foresteppe and steppe ofiftmna are outdated and fragmented now. The

occurrence, distribution and abundance issues remain open and require further study.
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SMALL MAMMALS AND POTENTIALLY DANGEROUS INFECTIONS IN NORTHWEST
VOLOGDA REGION
Kiprova N.G!, AlekseyevaV.F.}, Gavrilova T.V?, Blinova O.V?, Zaitseva L.A", Poddubnay&l.Ya?
liBranch office ACenter fowWoHMygidane eggnd nBpi
21 Cherepovets State University, Cherepovets, Russia
valekseei@mail.ru

Epidemic monitoring of potentially dangerous infections and related observations are carri
out in the northwest of Vologda region, in Vytegrastrict since 2008Favorable environment for
many wild animals, including rodentscarriers of dangerous infectious diseases were formed in th
forests of Vytegra district formedounts of small mammals and their trapping are held monthly in
two main haitats: forest and meadefield at stationary points in rural Anhimovskoye settlemént.
addition to surveys at the stationary points, single surveys are also done in other places. Each
prior to summer, we examine the territory of a country heakthcamp, and catch small mammals in
the places where human infection is suspected.

39 species of small mammals exist in the nevést of Vologda region (Kolomiytsev,
Poddubnaya, 2014Puring the study period, we caught the following voles: the bankivégodes
glareolus(Clethrionomys glareolysthe northern redbacked vole Myodes rutilug(Cl. rutilus), the
field voleT Microtus agrestisthe common volé M. arvalis, and the European water volevicola
amphibius(A. terrestriy. We also caught méc the striped field mouse Apodemus agrariysthe
wood mousé Ap. sylvaticusthe harvest mouseMicromys minutusand shrew§ Sorexsp.Agents
of tularemia, leptospirosis, hemorrhagic fever with renal syndromeptioke encephalitis and tick
borneborreliosis were found in the organs and tissues of the anifmfasdistrict has natural foci of
these disease3heir revitalization depends on different causes and occurs mostly during periods
high animal counts being reservoirs of infection. In Br®nega, animal population growth and the
rise in their contamination rate does not occur simultaneously with the neighboring areas. H
number of rodents occurred in 20@811 (reaching the peak in 2011), whereas high number of shrew
was observed in 2@ 2010 and 2013.

In Vytegra district, infection of small mammals with different serogroups of Leptospire
depended on the year, suchGrippotyphosd annually,Javanicai 2009 2012 and 2014Australisi
2008 2011, 20142015,Icterohaemorragiad 2008, 22 and 2014Bataviaei 2012,Sejroei 2014,
Autumnalisi 2008.

Tularemia DNA was detected by means of PCR in the water of Oshta river in 2010 only on
Tularemia antibodies were detected four shrews in 2010 and 2013, in one bank vole in 2012,
whereadularemia registered in the pellets of prey birds anny8liyo 19%, 12,57% on average) and
in the nests of small mammals (0 to 5% of nests, 3,13% on average).

Thus, almost a decade of observations, using the same methodology, helped identify stable
of dangerous infections, which required early detection and localization.
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GENETIC DIVERSITY OF mtDNA AND MICROSATELLITE LOCI OF HONEYBEES IN
TOMSK REGION
Kireeva T.
Tomsk State University, Tomsk, Russia
emilia30@mail.ru

Genetic diversity of the honeybee is of considerable interest from both evolutional and appl
perspectivesOne of the important directions are gegeographic population studies, emphasizing not
only the bee race, but also climatic conditions (ecolbédazors) that influence specificity of gene
pool structure of honeybees in different regions. The aim of this study was to ascertain gen
diversity of honeybees living in the harsh climatic conditions of Siberia using the example of Tom
region.

To assess the ecological impact on the formation of gene pool structure, we studied gen
diversity of 100 honeybees from apiaries of different geographical locations. Honeybees obtained fi
two apiaries of the northern districts of Tomsk region (MolchakgyvKolpashevsky) and two apiaries
of the southern district (Tomsky) were examined using mtDNA (the locus-GQDl) and
microsatellite analyzes (IagD08,1 110,¢ ©49,¢$043,0 024, A113,$ €117, 216).

Three variants oCOI-COll locus were foundPQQ, PQQQ (typical fothe Middle Russian
race Apis mellifera melliferp and Q épecific for the races of southern originCarpathian race
A. m.carpaticaand Gray Mountain Caucasian raken.caucasica. VariantsPQQ and Q omtDNA
were identified in e northern bees; whereas PQQQ and Q were found in the bees of the south
district.

Among eight microsatellite loogexamined the greatest genetic diversity was shown in loci
$ 008, A113,p tB49 andp 043 (10, 9, 7 and 6 allelegere registeredrespectivef), whereas the bees
from the southern apiaries had higher genetic diver$itys, for the locus A008, ningleleswere
registered, anthe effective number of alleles was 3,84 (expected heterozygosity was 0,709 (n
bees from theoutherndistrict, whereas five alleles were revealed 1,23 andh.= 0,187 in the bees
of the northern districts. rEquency of rare allelegs an indicator of the genetic diversity loss was
higherin bees of the northemfistricts(hs = 0,52) compared to the sihern beesh{ = 0,31). Similarly,
locus A113 (7 allelespe=1,72 andh.= 0,417 were registered in the bees of the southern district; -
alleles, ne=1,50; he= 0,333 were registered in the bees of the northern districts); pa849 (7
alleles,n.=3,74,h.= 0,732 for southern bees; 2 alleles= 1,37; he= 0,269 for northern bees); locus
$ 043 (6 allelesne=2,97, he=0,663 for southern bees; 3 allele,=1,47; ho=0,322 for northern
bees). Howevel value for bees of the southern distrivas higher than the northern bees.

For lociy 110, $ 024 and¢ €117, the common allele spectrum and number of alleles were
identified in bees of different locations, and for the loguf16, only one allelevas identifiedin all
studied bees. At the same time, for the lop@24, the different calculated parameters for two bee
groups have been set: for bees from the southern distiict 2,97,h, = 0,002 anch.= 0,663;for bees
from the northern district$ ne=1,99, h;=0,16 andh.=0,498 Only for locus$ €117 the genetic
diversity of bees of the northern districts € 1,91,h, =0,13,h.= 0,476 was higher than in bees of
the southern districh{=1,51,h; = 0,23,h.=0,338.

In general, we showed highgenetic diversity in bees from the southern district compared with
bees of the northern districts in terms of majority of microsatellite loci studied. On the one hand
may be associated with greaterekeeping developmeint the southern district of Tosk regionand
an active importation of bee colonies of different origins to this territory. On the other hand, it m
reflect the role of geographical and ecological factors (specific adaptation to local conditions).

The comparative analysis of genotypidgta of Middle Russian beesA{ m. melliferd of
Siberian, Ural (locip 008, ¢ t243) and European (locus A008) populations confirms the existence c
different ecotypes oA. m. melliferaas well as the influence of environmental factors on the formation
of the honeybees genetic diversity (Ostroverklet e ,2015).
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CURRENT STATUS AND TRENDS IN THE POPULATION STRUCTURE CHANGE OF WILD
REINDEER OF TAIMYR
Kolpashchikov L.A.
AReserves of Taimyro FGBU, Nor il
ntnt69@yandex.ru

At present, Taimyr population of wild reindeer is exposed to technogenic, anthropogen
pyrogenic, pastoral, zoogenic, uncontrolled poaching and other adverse factors. Uncontro
withdrawal of highly productive animals from a population in autumn and selective-sleate
poaching of the largest adult males for antlers altogether lead to dramatic changes in the reprodu
traits of a population, altering sex and age structurgeéease in the number of wild reindeer from 1
million to 400 450 thousand individuals is indicative of population changes, which are mainly caus
by anthropogenic factors (uncontrolled laiggale fisheries, artificial barriers, technological impact).
There have been significant changes in the population structure. Percent of calves of the year
dropped. In 2000, they accounted for 21,0%, being 19,9% in 2003, 18,4% in 2009, whereas
proportion of calves in different groups ranged from 11,2 to p8y6cent in 2014 as of the aerial
survey (Kochkarev et al., 2014). Such a reduction is also indicative of increased mortality of cal
and low reproductive capacity of animals.

Because of the population areal extension, spatial structure became morecatechpl
wintering areas and calving grounds changed, as did paths and timing of migrations, and their inter
rate across different regions. Number of wild deer increased first in Central and then in the Eas
Taimyr. Differentiation of the groups omagture and increasing population density of animals are
getting more apparent. Increasing isolation of the Western and CEast@rn groups becomes clear.
General trend of a shift of population to the Eastern part of the area has led to a noticegel@ctian
areas of calving. Great number of female moved southwards for calving. Eventually, migration
retarded females with newborn is significantly delayed because of ice drifting, and that affects
distribution of deer during the calving season. &ppearance of bloodsucking insects and gadflies
makes females with immature calves migrate to the summer habitat, which entails death of ca
when overcoming numerous water barriers and colds. In addition, increased migration rate of fem
in the lastmonth of pregnancy apparently increases the rate of poor outcome calving.

No doubt, the changes in the spatial and temporal structure of Taimyr wild reindeer populat
demonstrate intrapopulation changes, also being response to anthropogenic factouhtddhd
some negative impact increasing the rate of this process was produced by poaching on Pyasina
and anthropogenic factors associated with industrial activities, and the presence of insurmount
Messoyakhd Norilsk-Palatka pipeline. Artifi@al linear obstacles (oil and gas pipelines, roads, rails,
fences for deer hunting, ice destruction for the navigation extension on Yenisei River) are the nr
anthropogenic factors that block migration routes of the herds to seasonal pastures andalraditi
calving venues. In the short term, artificial barriers may be the main threat to the wild reindeer survi
of Taimyr. Further decline of the wild reindeer population on the northern Yenisei is predicted. Aga
this confirms the need for regulationwild reindeer population in an organized controlled fishery and
better strategy and management. Environmental monitoring using modern aerospace vehicles (sat
telemetry) and Gl&echnologies is required.
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CERVIDS (CERVIDAB POPULATION CHANGEIN THE LAZOVSKY RESERVE
Kondkov A. Y.
Uni ted Administration of the Lazovsky Rese
Primorsky Region, Russia
konkowzt@mail.ru

Lazovsky Nature Reserve was established in 193%heén southeastern part of Primorsky
Territory. There are six species of native ungulate in the reserve. The wild Swgis¢rofajand
cervids: roe deer Qapreolus pygargus tianschanigusManchurian wapiti Cervus elaphus
xanthopygup and sika deerQervis nippon hortulorum are the most numerous and widespread
ungulates both in the reserve and in the whole southern Primorye.

Since the reserve establishment, the focus was on the protection and restoration of the wild
deer population whose number dpegd to a few hundred individuals (Bromley, 1956) by the-mid
twentieth century. Lazovsky Reserve was the largest habitat of the species.

Until the end 1970s, the average population density of all cervids in the reserve did not exc
12117 animals per 1000 a . Free deer speciesd6 contribut
equivalent. Sika deer concentrated in the coastal zone, whereas the Manchurian wapiti and roe
populated protected area (within the inherent habitat) evenly, avoiding only tles pisika deer
concentration on the coastal line. Roe was always less prevalent compared to Manchurian wapiti
sika deer due to limited suitable habitats and regular season migration of its population outside
reserve (Kon'kov, 2009).

Since mid197Gs, sika deer population was no more under pressure of regulation which result
in population growth. That happened due to elimination of wo#nis lupu} general softening of
climate in winter. Replenishment of wild populations with animals, which esckpm deer parks,
also played role. Sika deer population growth was accompanied by its intense expansion both intc
continental part of the reserve and outside the protected area. Since 1990s, sika deer prevailed a
the ruminants in the great paftthe southern Primorye.

Profound changes in the structure of ruminant guild occurred as a result of sika deer popula
growth. Expansion of sika deer was linked with the emigration of roe deer and Manchurian waj
from sika habitats. Over the past yi€ars, the population size of these species dropped manifold. |
2000s, population size exceeded 4,000 individuals with the mean density of 8,6 té€olashina
and Myslenkov, 2009). At the same time, the average population density of roe deer amnd we
decreased to less than 0,1 deeflkdntil now, their total count remains at a consistently low level and
does not exceed 100 individuals. Letegm data on the population monitoring of ungulates (results of
snow track counts from 1961 to 2015) colleciedsome areas of the reserve confirm distinct
competitive exclusion of roe deer and wapiti by sika deer.

Research on cervid wintéeeding elicited similarity of their browse diets along with high
potential for food competition in species pairs includsiiga deer (Kon'kov, 2015). However, roe deer
emigrates long before the first manifested signs of feed exhaustion or shortage appear. Most prob
the key role to initiate this process belongs to the same factors that underlie their intrapopula
mechaisms of number regulation.
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MORPHOLOGICAL ABNORMALITIES OF HEMIDACTYLUS PLATYUBS (SCHNEIDER, 1797)
(REPTILIA, SAURIA, GEKKONIDAE) URBAN PORJLATION IN THE SOUTHEAST ASIA
Konstantinov E.L Buldova O.Y, Vongsa T, Novikova P.A, Vostrikova T.E,. Fedorov D.V.
Kaluga State University, Kaluga, Russia

nepentes@list.ru

There are many studies on morphological abnormalitiesnoptbia and Reptiles, in which
they look to find associations of the number of abnormalities with the anthropogenic load that affe
urban populations most often. In addition to natural (congenital) causes of developmental disorder
a living organismthere are anomalies that arise under the influence of anthropogenic factors, suct
pollution emissions of domestic or industrial origin. Therefore, the occurrence of anomalies refle
the quality of the environment and can serve as an indicator ofaiiss s(Borkin et al., 2012,
Vershinin, 2015). There are two main groups of morphological abnormalities: a) related to t
morphogenesis abnormality; and b) traumatic. Due to difficulties with separation of two categories
"atypical morphology”, many authr s use the word fAabnormality
from the norm, regardless of the causes (Borkin et al., 2012).

This topic has high potential for research in the group of house geckos because of the lac
previous studies. This group isdeispread, synanthropic, sympatric, so it can be used as model f
ecological and microevolutionary studies in the rapidly changing urban environment (Konstantine
2013).

The studies were conducted blemidactylus platyurug¢Schneider, 1797) on the territory of
Bangkok, Vientiane and Phnom Penh in 204BL4. 531 individuals examined.

We identified four groups of different anomalies (Nekrasova et al., 2007): limb malformatior
(abnormalities 5i784%), the head (2 cases3%), the spine (3 casds4%), and skin (6 casés9%).

Of those, we also found: 1) limb malformations, including reduced number of pins and their parts: !
ectrodactylyi an anomaly in the claws form, 1.2. oligodactylyhe lack of whole finger or fingers,
1.3. brachydactyly reduced number of phalanges, 1.4. ectroniehaissing parts of limbs. 2) spine
malformations, 3) the tail anomalies (bifurcation), 4) head malformations: jaw malformatior
(microagnathia small jaw), 5) skin malformations (patternmalomal and papilloma).

There were 68 abnormalities from 531 individuals examined, whereas limb malformations we
the most prevalent (84%), and of those, brachydactyly (reduced number of phalanges) was the |
common.

The analysis of pholidosis deviatioria the outskirts and in the city center revealed
heterogeneity, depending on the degree of urbanization (population). There were no differer
between central and suburban populations in Vientiane (800 thousand people), whereas the numk
pholidosis aomalies increased in the city center in Phnom Penh (2 million). On the contrary, tl
number of abnormal variations was greater in the suburbs in Bangkok (9 million).

The analysis of the stability of the coefficient of fluctuating asymmetry showed sineitet,
where the indicators did not differ within Vientiane, breach of stability in the center of Phnom Per
and in the outskirts of Bangkok.

Comparison of the community structure of house geckos using the Simpson index of spe
diversity showed theonsistency of the indicator with the change in population characteristics (numb
of pholidosis anomalies, and stability evaluation). We did not find differences in the structure
communities in Vientiane between the outskirts and the center, as wilé atecrease in geckos
species diversity in the center of Phnom Penh and the outskirts of Bangkok.
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GENETIC DIVERSITY OF DUCKSANAS ACUTA LAND ANAS PENELOPE LN THE SOUTH
OF WEST SIBERIA
Korobitsyn I.G, Tyutenkov O.Yu. Terentyeva S.PBazdyrev A.V.
Tomsk State University, Tomsk, Russia
rozenpom@mail.ru

In Eurasia, they select several populations of various anseriformes species based on ne:
location, moul t i ng and wintering, identi fied Vi a
mi grationseé, 1997; Linkov, 2002) . Birds of
Since different species of ducks in the Western Siberia may have uptés 8fsiintering, whereas in
general they may fly to five different sites of wintering, because this territory is situated in the cen
of Euroasia. Determination of certain territorial nesting groups would allow differential approach
the use and protet i o n . Mol ecul ar and genetic assessm
could probably be one of the markers of such territorial groups. We selected two most preval
species of duck in the Western Siberia, pintail and wigeon, whose nesalg eoger the entire
Euroasia, and even North America in pintail for the purpose to test molecular and genetic method
groups identification. We selectedty/pervariable locus of control site, a fragment of mtDNA as a
molecular marker, frequently usedanimal phylogeography, including anseriformes (Kulikova et al.,
2005, Peters et al., 2014).

The analysis of control site fragment (659 pn) in 46 individuals of wigeon from Toms|
Province yielded only six variable sites and 8 haplotypes. One most prtevads found in 33
individuals. The second haplotype was detected in four birds, the third in 3, fourth in 2 and four m
haplotypes that were original. In general, haplotype and nucleotide diversity was quite po
H = 0,488N 0,089 andb = 0,0011N0,0006 respectfully. When we excluded samples from one locality
(30), of possibly relative birds, haplotype and nucleotide diversity improved to hav@88N0,04
and p=0,025N0,0017. That H was higher compared to thee similar species in Primorye
1 =059N0,08 andp = 0,0015N0,0012 (Kulikova, Zhuravlev, 2010). Built with ML, phylogenetic
tree of Tomsk sample showed no clear clustering with this marker. We saw similar picture in the ne
haplotypes in which all individuals formed one clad with mitict mutations differences.

The analysis of control site fragment (655 pn) in 54 pintail individuals from Tomsk an
Novosibirsk Provinces showed 26 polymorphic sites. In total, we identified 29 haplotypes, one
which was found inz 15 individuals.Six haplotypes were also found in few individualsth low
frequency, from 2 to 5 inds., whereas 22 were original. Haplotype divar9ityds greater compared
to wigeon and equaled 0,908,0424. Nucleotide diversityp) was also greater: 0,0060,003.Built
using ML, phylogenetic tree elucidated 2 clads, not confirmed via bootstrap support though. With tt
we failed to find any geographic connections or any association in grouping.

In summary, we could not find any isolated clusters of wigeon andailpomn the studied
territory that was probably related with some individuals exchange between groups in nesting .
wintering areas.

The study was done as part osf the State O
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THE MAGPIE (PICA PICAL.) INDUCTION IN THE CHEREPOVETS ECOSYSTEM
Korotkova T.B, Poddubnaya N.YaKolomiytsev N.P.
Cherepovets State University, €kpovets, Russia
tkorotkova@bk.ru

The genetic fund of any species is formed in the process of adaptive evolution and is stabili
by all complex of abiotic and biotenvironmentafactors (Kolomiytsev, 1990). Ecological factors on
the planet constantlghange, and organisms inhabiting it change. Addressing insufficient biodiversit
protection, nit i's more pertinent to speak
maintaining natural rates of genetic fund progression, that is about thenfioevof species and
intraspecific structures involvement in the accelerated microevolutionary processes of anthropog
transformationo (Kol omiytsev, 1990) . Monitor
animals is one of the vital eaglical and evolutionary problems.

The purpose of our study was to find out features of adaptation of the mRBgaep{cd to
urbanized environment in the Northwest of Russia. Observations were made in Cherepo
(59A07Nj00Nn NL 37 A5 athgoidres.Magple urbamzdtion was studigd @arlier in
Leningrad region (Malchevsky, Pukinsky, 1983), where this bird, usually tethered to places of bir
inhabited urban environment only in the rifiiies, being rather common species in the cities of this
region alreadyn early eighties. In Cherepovets and in the western areas of Vologda negigpie
occupied traditional habitats, which were lowland forest on the banks of reservoirgunga
settlements, until recently. In the late 1990s, it widely inhabited undersized plantings along la
thoroughfares, where forage is present throughout the year. In 2012, the first two pairs nested or
border of the city and the forest in the st@ part of the Sheksna Reach, penetrating into the city ir
the last three years. In 201Bagpienests (less than ten) were found only in the suburbs of the city
The bids built two nests in a residential area (the park and grove) in 2016.

The magpie builds nests on the willow, aspen, and bird cherry. In all cases, two nests located
distance of B3 meters from each other, one of which was residential, were foursls Ne a
residential part of the city were locateidb3aneters higher above the ground than in its outskir® 15
and 23 m respectively), that was due to typical vegetation here, such as trees and shrubs, and
provide comfort and safety only at suakidht.

Recent years were also notedfloagpiess 6 vi si tation to the city
routes with the length of 73,6 km covering the entire city wasi@di@iduals/km on average in 2014,
which is 9 times less frequent than the roGlorjrus frugileguy 14,5 times than the hooded crow
(Corvus cornix and 20 times than the jackda@arvus monedula . Magpi edbs occur
ranged from 0,04 indivighls/km in summer to 0,26 individuals/km in autumn (Shmatova et al., 2012
Two urban districts, Severny and Zasheksninsky on border with forest were the most favorable
birds. This bird is less prevalent (0,07 individuals/km) in Zayagorbsky distritt mgh building
density. Considering Cherepovets as habitat for magpie, the bird will likely inhabit all suitable sit
(around 10) with a total area of over 100 hectares by the end of the current decade,

Thus, the urbanization @hagpieas a rural synanthropic in the west of Vologda Province laggec
60 years compared to other territories of the northwest Russia and currently runs fast. The speci
obviously involved in lhe accelerated microevolutionary processes of anthropogenic transformatic
Species reaction norm expands, amppieecological niche (as a function of species in an extesy)
changes.
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THE TULAREMIA FOCI IN KALUGA PROVINCE
Korzikov V.A.
Tsiolkovsky Kaluga State University,
Federal Hygienic and Epidemiological Center in Kaluga Region of Rospotrebnadzor, Kaluga, Russi
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Tularemia is zoonotic infection; it is widespread in Russia and other regions of the moder:
zone of the North hemisphere. It caused by the bactefirancisella tularensigMcCoy, Chapin,
1912) @ 1 3.1.7.264210).

First studies of tularemia in Kaluga Rhoce were initiated in 1942, when an outbreak occurred
in Borovsk district, followed by isolation from the common voleBcfotus arvalisPallas, 1778 and
Microtus rossiaemeridionali©gnev, 1924). Tularemia foci were studied by sanitary zoologists ir
1960-1970s, and results were published (Fomushkin, Scorukina, 1965; Olsufiev et al., 1971). T
report is based on extracted tularemia cultures, obtained via biological method.

From 1942 to 2004, 621 bacterial cultures were extracted. Since 2004 untihegvdid not
find tularemia agents in the environment. The greatest number of cultures (51,17%) were isolated f
the small mammalsSorex araneusinnaeus, 1758 (1,13%%orex minutusinnaeus, 1766 (0,16%);
Crocidura suaveolen®allas, 1811 (0,32%)Arvicola terrestrisLinnaeus, 1758 (0,32%)Myodes
glareolus Shreber, 1780 (0,81%Microtus oeconomu®allas, 1776 (0,16%)Microtus arvalis d
Microtus rossiaemeridionalit3,64%);Micromys minutu®allas, 1771 (0,16%¥3ylvaemus uralensis
Pallas, 1811 (0,84); Apodemus agrariudallas, 1771 (8,05%)Mus musculusLinnaeus, 1758
(1,13%);Rattus norvegicuBerkenhout, 1769 (0,16%lRattus rattud.innaeus, 1758 (0,16%). Second
most prevalent carrier waspodemus agrariysa species attributed to the second grotimnimal
susceptibility to tularemia (Tularemia, 1960). Five tularemia cultures (24 samples) were extracted fr
the striped field mouse in 1990 near Dol village of Kozelsk district, whereas four cultures (19 sampl
identified near Aleshino village dfleschovsk district in 1988. Solitary culture was extracted from a
dead body of the striped field mouse in hibernal epizootic outbreak in Cosmatchi village of Babyni
district in 1986.

Environment may be as important as small mammals as carriers forialaneculation and
may account for 37,36% of cases. Stripping of grain, vegetables, sedge and other plant subst
accounted for 12,88% of cultures. Other environmental objects were less important: water (9,66
rodent sdé turds (87%)radants,skinrpecks(6,97%). Soasytcultyre8from blood
on snow was also identified. 5,48% cultures from isolated from the mites (Parasitiformes), 4,03% fr
Ixodidae, and 1,45% from Gamasoidea.

The most common type of tularemia foci in the regioaravmeadow fields in all three
physiographic provinces (see Atlas of Kaluga Province, 2005) and in nearly all municipal districts
Kaluga Province. The most active tularemia foci of meatleld type are confined to the most
ploughed central districts:a®ynino, Kozelsk, Meschovsk, Peremyshl, Sukhinichi districts (57,97% o
cultures). Quite active tularemia foci were located in the east and northeast parts of the rec
(Ferzikovo and Tarusa districts), accounting for 20,45% of cultures. Floodmgirfaci are less
active. Floodplairbog spots with cultures from ground volesn(icola terrestri3 are located in
Khvastovichi (flood plain of Resseta), Duminichi (flood plain of Bryn), and Dzerzhynsk (flood plair
of Protva) districts.
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SEASONAL CHANGE OF THE PINEAL GLAND SIZE IN THREE SPECIES OFORESTVOLES
(MYODES CRICETIDAE, RODENTIA)
Kravchenko L.B, Yartsev V.V.
Tomsk State University, Tomsk, Russia
kravchenkolb@mail.ru

We studied seasonal change of pinglahd size in the Northern rdzhcked Myodes rutilug,
Bank (M. glareolug, and Greysided (M. rufocanu$ voles from southeast of Western Siberia.
Pregnant females were captured in the vicinity of Tomsk (Tomsk Province) from May to Augu
2014 2015. Femads were bred in vivarium with unlimited access to food, and water and temperatu
and illumination equivalent to natural environment. After birth, young animals were kept with femal
for 20 days. Then we divided young animals into two groups. Group Udextlindividuals growing
separately from their mothers. In Group 2, we modelled conditions ofdeigsity population, and
young animals stayed with their mothers. We decapitated animals and performed immediate pil
gland ectomy on the 80day. In tota] 286 animals were analyzed. All pineal glands were fixed in
neutral buffered 10% formalin for 24 hours. Following fixation, digital snapshots were obtained a
pineal gland size was measured, as a frontal projection surface of the gland using via dx#¥idi
software (Zeiss, Germany). Statistical analyses were performed with Statistica 7.0 (StatSoft, US
We tested associations of pineal gl and si ze
and fAsoci al condi ty soinss 0o fusvargi damocd of AMOV A)n ac
difference (LSD) test.

Significant interspecific differences in pineal gland size were found (ANONA,286,
F2280=3,2, p<0,04). Since there were no significant intersexual differences (ANQVA286,
F2280=0,3,p=0, 6) , we eliminated Asexo variable f
(meanN SE) were similar imM. rutilus (0,41N0,015mn¥) andM. glareolus(0,44KN0,015mn¥) (LSD
test, p= 0,13), whereas/. rufocanushad the smllest gland (LSD tesp < 0,01) (0,39N0,016mn).

We corrected fispeciesoO variable in other cor
with the month of birth (ANOVAN =286, Fs274=5,8,p <0,001). InM. rutilus, it was slightly laver

in animals born in MayJuly. In individuals born in August, pineal gland size was significantly smaller
than in those born in previous months (LSD test,0,001). InM. glareolus pineal gland was the
largest in individuals born in May (LSD te$t< 0,01). Pineal glands of Augubbrn individuals were
twice as small as of those born in M&y. rufocanuselicited a different pattern of seasdapendent
association, and there was no consecutive sedspendent reduction in gland size. Mayd June
born voles did not differ significantly in pineal gland size between each other. In individuals born
July, this size was significantly smaller (LSD tgst 0,01) with no further reduction in Augulbrn
animals. ThusM. rufocanushad smaller pineal ghals in May and Julyborn individuals and bigger
ones in animals born in August compared to similar groupd. otitilus andM. glareolus(LSD test,
p<0,01).

Social conditions did not affect seasonal changes of the pineal gland size in any studied spe
(ANOVA: M. rutilus, n=99, F19:=0,9, p=0,4; M. glareolus n=103, F;1101=0,2, p=0,2;

M. rufocanusn =84,F;5,=1,2,p=0,3).

Thisstudywasgquported by the grant of the Rudsi a

1620
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AGE-RELATED AND SEASONAL DYNAMICS OF FECAL CORTICOSTERONE IN VOLES
(MYODES CRICETIDAE, RODENTIA)
Kravchenko L.B., Zavjalov E.L?
17 Tomsk State University, Tomsk, Russia
21 Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
kravchenkolb@mail.ru

Age-related dynamics (20, 40 and 60 days) of fecal corticosterone in voles born in Ma
August was studied. Young Northerad-backed Myodes rutiluy, Bank (M. glareolug, and Grey
sided M. rufocanu} female voles captured in their natural habitat were bred in vivarium with
unlimited access to food and water, and temperature and illumination equivalent to natt
environment. 2@ay old animals were divided into two groups of different social conditions. Group .
included individuals with no contact with their mothers. In Group 2, we simulated conditions of
high-density population, and young animals stayed witirtmothers. Corticosterone concentrations
in 325 fecal samples of Northern rbdcked Myodes rutiluy, 259 Bank K. glareolug, and 279
Greysided M. rufocanu$ voles were determined by radioimmunoassay and enzyme immunoassay.
order to combine result we used both methods in 17 samples and derived correlation coefficier
Statistical analysis was performed in ANOVA and L-f&i3t.

We found significant interspecific differences<9,001). The Northern rebacked Kyodes
rutilus) vole had the highesturocorticoid level (779,8126,6 ng/g), the Bank\{. glareolu3 vole had
a moderate (596,829,8 ng/g) concentration, whereas Gsiged (M. rufocanu vole had the least
glucocorticoid readings (408[928,7 ng/g). In order to normalize data, we comgaigarithmic
corticosterone concentrations and then stratified them into years. In multivariate ANOVA (sex, mol
of birth), we found intersexual variations in Northern-bettked KMyodes rutiluy (Fa.317)= 24,1,
p<0,001), Bank M. glareolug (Fu.259=38,9, p<0,0001), and Gregided M. rufocanu$
(Fa.271= 34,2, p<0,0001) voles. Northern rdabcked Kyodes rutiluy vole showed intersexual
differences only in the first half of the breeding season, when females had higher corticosterone I
(p<0,01). On the contrary, Ban®( glareolug, and Greysided M. rufocanu$ females had lower
corticosterone levels than males<p,03; 0,001) during the entire season. Agated hormone level
was modified by the species and sex. Northerrbaaked(Myodes rutiluy, Bank M. glareolug voles
males differed from females in agelated corticosterone concentrations. Males of those species age
20i 60 days showed significant increase in corticosterone concentrations, whereas the females he
oppositetrend. In Northern retbacked Kyodes rutiluy vole, sexual differences were found in
individuals born in May and June, whereas in Bavik dlareolug vole we found that trend in animals
born in May and August. At any other time during the year we didlosgrve ageelated differences.
Greysided M. rufocanu$ vol e di dnot have -slatgdu eolticostdrone f
concentrations, albeit the latter depended on the season, which we demonstrated earlier in this sg
(Kravchenko at al.,, 2012).These species individuals showed -d@igpendent corticosterone
concentrations decrease in the first half of the breeding season. In contrast, animals born in July
August had agalependent corticosterone concentrations increase. Population densityedaffec
corticosterone concentrations only in Northern-lbadked Klyodes rutilu} vole. Individuals of this
species bred isolated differed from others in higher corticosterone level at the age of 40 days, whe
at the age of two months those differences vmeteobserved. Taking into account transient character
of those differences, we assume that increase in corticosterone concentrations in individuals age
days, which were bred isolated, was caused by high demand for energetic and plastic resoisces &
period. Adrenal cortex activation eased access to resources. In two other species, typical differenc
corticosterone concentrations in animals bred under contrasting social conditions were not observe

This study was supported by the grant of Russi Feder ati on f or-04Ba:
1620.
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NON-STATIONARY NONLINEAR POPULATIONS DYNAMICS: DIAGNOSTICS, MODELING,
PREDICTION
Kshnyasev L A.
Institute of Plant and Animal Ecology UB RAS, Ekaterinburg, Russia
kia@ipae.uran.ru

Thecentr al problem of the theory of popul a
e n gi n eiethei recgnétruction of (possible) system design from its observed noisy dynamic
selection among existing (or their modification) or building a ribetter in some sense) dynamic
models. A stationarity assumption is an important prerequisite in routine time series analysis.
stationary process is the one for which parameters of distribution (e.g. the first Central moments
not change over timdt is clear that real populations often exhibit very complex dynamics; therefore
its quantitative description and interpretation, decomposition in several regular components and t
prediction are not a trivial task.

| studied longterm (19822015) poplation dynamics of small mammals (SM) in the dark
coniferous forests (southern taiga) of the Middle Urals. We discovered unexpected feature of
dynamics initsautc ovar i ati on structur e (-yearaogdiwesk annuali f
cycles jus before 2005(6), but later we observed cmsnnial and a more pronounced annual
rhythm. Some possible indicators and omens (species composition, repredgetisgucture) of that
regime shift were tested. Some appropriate diagnostics of statioassitynptions (windowed version
of: autocorrelation, autoregressive and Fourier analysis; wavelet analysis, etc.), some modeling
shortterm forecasting tools (nonlinear autoregression, and difference equations, etc.) were sugge:
We showed (possiblyritical) inadequacy of the conventional Higear auteregression (AR)
modeling (see Royama, 1981; 1992; Bjornstad et al., 1995; Tkadlec, Stenseth, 2001; Lima et al., 2
Husek et al., 2013; Cornulier et al., 2013) to evaluate statistical effects sifydéependence for its
interpretation and prediction. However, the expansion/generalization of the AR modeling is qu
suitable as diagnostic tool for natationarity detection in studied time series and as formal
guantitative characteristics of its dymic modes. The phenomenon, interpreted as a regime shift i
population dynamics (attributed to, for example, is not always measured external interventions) cal
the evidence of endogenous chaos, emerging from strong nonlinearity of interactionbréskald
effects) in the system undétst(astal) dng slowFleagepodt e
trend) component s, the presence of t his K i
mesoscopic scale in the multicomponent oscillatiomskes the miderm forecast a real challenge for
a researcher.
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ACTIVITY OF THE NATURAL FOCUS OF HANTAVRUS INFECTION: STATSTICAL AND
SIMULATION MODELING
Kshnyasev I.A, Bernshtein A.¥, MaklakovK.V.*
17 Institute of Plant and Animal Ecology UB RA%ekaterinburg, Russia
21 Institute ofPoliomyelitis and Viral Encephalitis, RAM$oscow, Russia
Kia@ipae.uran.ru

Understanding mechanisms of Hantavirus (HV) activity fluctuations in natural foci an
predictions of epidemic outbreaks in humans are pivotal in epidemiology and medical thektlogy.
is widespread worldwide within population of its small mammal hostedents and insectivores.
Puumala virus (PUUV) is the agent that causes hemorrhagic fever with renal syndrome (HFRS
humansand ranked firszoonoticdiseasan temperate/boreal zone of Europeterms of incidencelt
is highly endemic at cilrals (Udnurt republic and Bashkortostan) with an annual incidence 6p to
per 100,000 inhabitant3he main object of the present study was to evalaatet of statistical and
simulation mathematical models for interpretation and prediction of PUUV reservaiityaciVe
conducted epizootic monitoring of the bank vdiéy¢des glareolusthe main host of PUUV) on the
territory around Izhevsib6 5 0 N§3 N1 NandEtested PUUV antigen in lungs of voles with ELISA.

Harmonic model.The first part of time series (4 observations per year) ofdEgsity of
infected voles (19811995) looks like oscillation with about-yg&ars periodicity and can been
described adequately 0,8 B with only harmonid Ig(l + P, 5@, 48 * s i-On, (709 )86 & r
argument oO0to6é is the month number since the s

Difference equationOne time per year (in August) data can be modeled successfully vi
nonlinear difference equation for densitgpendent growth of infected;)(population with disate
(non-overlap) generationd; . e+ a*ly[1+ (I/b)9 , i n evdhbghave simple
bi ol ogi c al.We pbtamed peasertaldet estimatiess 1+ 2 , 8 {41 42F3) Rivg:
19450 , ,8a8d found strong overcompensation (further, we explored model sensitivity via sligl
variations of key parameteisnot shown)Ho we v er , t he I alpsesethe fpltaseeot a
observed fluctuation (and thus its value) without taking into accountsa pf external forcé mast
events ofTilia cordata (in previous year). The drive to early start of voles breeding by extra fooc
supply and, therefore, synchronized rise of PUUV activity via a large influx of susceptible individue
(newly matured and tis under high infection risk if they are not immune and alongside this involve
in reproductive activity) assumes that it took at least two years after previous PUUV outbre
Accounting of winter breeding (WB: 0, 1) gave us the most accurate (with adeaaf about 0,5
years) predictions both for PUUV activity and HFRS outbreaks (HFR8@hotomized yearly sum
of cases HFRS to 0020 b ggufHERSD|WB)A1,0hZr 8 4).nThe hanlest 7
level of Linden nuts (points, 0...5) drown &= tonly predictor, provided earlier but less accurate
forecast (19782 0 1 ngai=0,7, Z=6,3).

Differential equationsl n t he ouwvusddeoadeéwer rbiunildti ci sy
consumer/hosp ar asi t e 0, t aki ng i pdcified iaas tvo nonpled sulesygsterasn
each of which is a system is nonlinear and/or linear differential equations and studied its dynamics.
showed qualitative similarity in the dynamics of introduced model and observations, and supposed
cascading féects, namely, the leading role of trophic interactions in dynamics of other systems
naturatfoci infections similar to the one studied.
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INDIVIDUALS QUALITY DYNAMICS AND POPULATION CYCLES IN BANK VOLE
Kshnyasev I.A.DavydovaYu.A.
Institute of Plant and Animal Ecology UB RAS, Ekaterinburg, Russia
kia@ipae.uran.ru

We studied the size and weight characteristics of individuals of the BankGletar{ionomys
(Myodes) glareolusSchreber, 1780), inhabiting dark coniferous forests (southern taiga) of Middl
Urals, in 19952015 (n=1834). The studied population dynamics was noted for a regularytbage
"population cycles" up to 2006, which in first approximation can be repegsastregular alternation
of three annual phases: Atrougho, Agr owt ho,
the "peak" was characterized by retarded maturation of young of the year {Kestlkina effect).
From 20062007 fluctuations mfile changed, and severe thgear regularity (and weak seasonality)
was replaced by another pattern, with more pronounced seasonality aneb quash ni a |
component, and total suppression of maturation of young of the year was not observeadevéhsin
main objective of our study was to quantify
the body mass and body length in individuals from trough (Chitty syndrome) in contrast with the ott
phases.

We report statistical modeling selection for optimality (accuracy/complexity), a convenient
parameterization and biological interpretability of the nonlinear and linear models (considering
ignoring the confounding effects and control for predictors collinearity) that explain observe
variability of body mass (BM), body length (BL), and body condition index (BCI). The main factor o
variability of size attributes, of course, was the age (growth and maturation). Thus, using nonlin
functions of age as the only predictor allowed to adég]y describe twphase growth of young (that
did not attain maturity in the year they were born) to reproduce frorhalf¢o 2/3 of full dispersion
(R%ly~flage]= 0,671 BM, 0,691 BL, 0,527 BCI), respectively. We then explored the residuals from
proposed growth equations, using them as new explained variables. The proportions of variab
explained by the cycle were?|Res~f[phase} 0,097 BM, 0,131 BL, 0,05 BCI; with Fs.gp5= 29,2;
F3.784= 39,9; R.7s2= 12,6 The estimates for deficiency were (contrasts/se, 95%0®I\M = 6,6/0,84
(5,018,3) g; gBL =13,0/1,50 (10,016,0) mm; gBCI =0,07/0,01 (0,04 0,09) g/mm. Scrutiny
exploration of dependent variables categorized histograms showed that all voles capghe&digh
phase belonged to their left tail (below median, subnormal) In other words;rsup@al individuals in
the Bank vole population were not observed at all! On the contrary, there were the same and st
normal individuals in other years.

A long list of effects from the proposed by Chitty (1958, 196G) s wi ngo sel ect
growing genotypes to the assumptions of Krebs & Myers (1974) about living longer, growing fast
etc. can be all considered as candidates for interpreting observediuats quality dynamics (not
associated with age yet). The verifiable and most likely explanation is a real challenge for
researcher, and we herein fAadd a penny in t
(Kshnyasev, Davydova, 20Lthain culprits of falling Bank vole population in the trough phase are the
lagged effects of numerical response and pressure of specialized predators (small mustelids). Ther
the voles that survived population crash can be yearling of latter cohortsyeaativa just because
they have shorter i e x pouaity habitats, isuffer dy irairect effectsuop i
predators (via frightening chersignals, shortening time to feeding or low quality of their food), be
doomed to high energy costs whiileding conspecifics for breeding in sparse populations, etc.
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MONO- AND BIPHASIC GROWTH ORMYODES (GLAREOLUSPARAMETERS ESTIMATION
Kshnyasev I.A.Davydova Yu.A.
Institute of Plant and Animal Ecology UBAS, Ekaterinburg, Russia
Kia@ipae.uran.ru

Reproduction seasonality of is strong characteristic of many species ofligbrsmall
mammals in moderate climate, as for our case of Bank @kthfionomys (Myodes) glareolys
which reproduces only onceé\rili September) during its lifetime, when the females bear severa
litters (23-4). Yearlings born in spring or early summer have a chance to mature and breed in the b
year; others born later (or under high population deiisity. Kalellaeffect) usially attain maturity by
the spring of next year. Thus, the qussmelparity is typical for Bank vole and two strategies (ways)
of ontogenesis exist: Mmat uri ng (Aspringo) young of the
I M, i mmat ur e atwn, ms anothempgbertalggewtke period prior to their maturation by
next spring (biphasic growth).

Based on the mukannual data (1992015) of Bank vole population in dark coniferous
(southern taiga) forests of Middle Urals (Visimskiy state biospiheserve) our objective was to
parameterize the dependence of body length and weight on age and/or calendar dates for two we
ontogenesiss M if ast grow and maturate i n Titihge olwi ratnh
sl owly and brreed fnexdu yaerag léuaky meet senesc

Mammalian growth traditionally qualifies as asymptotic, and the sexual maturity implies tr
strong growth inhibition. For comparison of two growth patterns of IM and M, the simplest twc
parametric Michaelidenten egation was usedy = a*x/(b + x) wherea is an estimate of population
average for the upper asymptdté, s t he AMi chaeli s constanto tF
(age, weeks), at which the ordinate reaches the half of its maximum level. Wedlitee following
parameter estimates [95% CI]: body length (ninY)(IM) = 96,1[94,8 97,5]*x/(0,7[0,5 0,8] + x) and

Y(M)= 100,7[98,1104,1]*x/(0,2[0,010,5] + x); body weight (g) T Y(M)=22,2[21,5
22,9]1*x/(2,5[2,1 2,9] + x) and Y(M)= 26,1[24,4 27,9]*x/(1,2[0,5 1,8] + X); body condition index
(g/mm) i Y(IM) = 0,23[0,22 0,23]*x/(1,56[1,27 1,84] + X) and Y(M)=0,27[0,24

0,27]*x/(0,88[0,29 1,40] + x). Since the confidence intervals do not overlap, we can conclude that tt
M are not only characterized bygher asymptotic values of the body length, weight and condition
index, but also reach its half approximatelyiQ,5veeks before the IM.

To approximate timing of second growth spurt in IM, we used thedpe equation: ¥ max
{(maxi min)/[1 + (x/ts))"]}, where &, (day) is interpreted as the time of 50% growth. The obtained
estimations allow us to conclude that the onset of body length growth precedes the body we
increase by about two weeks, and the average [95% CI] time of 50% increase of bodyrlasgtand
condition index, respectively, corresponded to: 09.03. [021G303.], 25.03 [11.0808.04.], 20.03.
[05.03105.04.]. That is in good agreement with the idea that photoperiod has a signaling role
synchronize small mammals growth and maturatioronditions of moderate climate.
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SOME ASPECTS OF THE ROADSOG USE BY
Kukhta A.E.
Tomsk State University, Tomsk, Russia
artkuh@mail.tomsknet.ru

Roads are an essential component of -made environment. Being lineaommunication
structures, they bring mostly local changes to the biotope, the extent of which depends on the cate
of the road and ranges from 2 to 20 meters width or even more. The roads constructed within the
and in other settlements differ, atite first are mamimade and transformed environment. Therefore,
the road network acts as a segmented structure that contributes to one of the elements of m
sphere.

Due to the length of roads, animals and birds in particular, are forced to get int cuititac
them (Vladyshevsky 1972; Hell, 2005; Kukhta, 2013). The species use most of all their outdoor sp
for foraging (Lysenko, 2000), collecting invertebrates, alive or knocked down by trucks, from tt
roadway, curbs and ditches. Granivorous birds &edg the roads, collecting seeds on the sidelines in
summer. Highways provide forage for birds, that is why certain types concentrate near them in se.
of food. The negative impact of roads is primarily confined to bird deaths from collisions with mot
vehicles.

Causes of bird deaths on the roads are primarily determined by their behavior. Regular tra
contributes to adaptation and natural reduction of flight zone, that is why the bird often do not h:
time to react to the environmental changesgecially young birds such as crows and Hjpigeons. In
other circumstances, tolerance contributes to the bird’s weakening of attention to regular hazard v
doling something else, for example, when procuring forage. Because of such behavior, thrdshes
small passerine birds (finch, yellowhammer, and tree sparrow) are killed primarily while crossing t
road at low level when foraging.

The intensity of destruction depends on the environment biotope around the road. Most inte
destruction is observedn the roads passing through populated areas (Kukhta, 2011) causil
distraction and leading to an excessive attention dispersion. Rock pigeon can be hit by a car in the
moving at a speed of only 2BO km/h or even by a bicycle. That is aggravatedrbalisflight zone,
which is common for roclpigeons in general. These birds are so accustomed to motor transport a
do not fly up, but only sheer out. On the contrary, sparrow also residing in settlements and using rc
to collect food reacts differentlfeaving the risky zone in advance, probably resulting in their
significantly lower mortality on the roadsi@ birds for the entire summer).

Behavioral type can change during life. For example, snowbird and finch perish on coun
roads mainly in the begning of summer, at that time collecting shot down insects along the roads ar
curbs to feed chicks, crossing the road at low level. Later on, there appear more young fieldfares a
end of breeding period with almost no finches. Interesting to notedhanon starling, like fieldfare,
often feeds along the roads in the beginning of summer was not among observed dead birds ol
road. That probably happens because of greater flight zone, and the birds did not allow vehi
approach closer.

It is obviousthat on the one hand, birds" adaptation to motor transport allows them 1
advantage of roads for foraging, but on the other hand, that increases the risk of being killed on
road.
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CYTOGENETIC STUDIES OF ECOLOGICAL HOST OpF-MUR HANTAVIRUS IN FAR EAST
OF RUSSIA
Kumaksheva E.V, Kushnareva T.V}, Kartavtseva |.\~
171 G.P. Somov Institute of Epidemiology and Microbiology, Vladivostok, Russia
21 Institute of Biology and Soil Sciee FEB RAS, Vladivostok, Russia
liza_kumaksheva@mail.ru

Some members of thBluridae, Cricetidae Sigmodontinaamilies are ecological hosts of
Hantaviruses, pathogenic to people, and strongly associated with them in the procesgobdtom.
Parasitic syrsddcemtid aing alvii maumi al and the rode
transmission andhe sources of human infectigBennett, 2014,Jonsson, 2010). 22 pathogenic
Hantaviruses are known to cause hemorrhagic fever with renal syndrome (HFRS) in Eurasia
Hantavirus pulmonary syndrome (HPS) in the Ameridas.Asian part of Russia, natural dio
circulation of Amur virus (Primorye, PrimoryeChina, Khabarovsk, Amursk genetic variants) in
populations of Korean field micépodemus peninsulpeatural hosand ofHantaanvirus (Far East
genovariant) in populations of striped field mous¢.(agraius) ecological hostvere identified in
forest and foressteppe HFRSSlonova, 2008; Yashina, 2012) number of publications exist on
chromosomal damage under viral infections, in which the occurrence of chromatid breaks ¢
exchanges were consideredpecific feature of viral clastogenesig. peninsulaés a unique species,
because high frequency of some specimenk-(dditional) chromosomes and variations of number
and sizemorphological types were founth those populations (Roslik, Kartavisev2Q12) T.S.
Bekasova and N.N. Vorontsov (1975) proposed a hypothesis on the role of viral infection agents in
emergence of B hr o mos omes i n t he rodent so karyoty
chromosome complement of Korean field mice as aarrad different genetic variants dimur
hantavirus in natural foci of HFRS was done.

We used material the from forest foci of hantavirus infection in Primorye terriiamytavirus
antigen and specific antibodies were detected in ELISA and IFA. We pedcesgtaphase
chromosome preparations in the laboratory using direct standard method from red bone Fadpw (
1956) 68,0% of all catches and 76,2% of all infected rodemtforest natural foci of hantavirus
infection wereAp. peninsulagdominating both during decline and rise of animal counts. We obtaine
preliminary results of karyological analysis of Korean field mice from the western and southe
regions of Primorye, where phylogenetically different genetic variant®&\rofir virus circulate.
Chromosome composition of the examined specimens did not go bAyponmkninsulaeForty-eight
decreasing acrocentrics were determined in tbakic) set. Individuals with Hantavirus antigen and
specific antibodies also had two additional chroomoss.l -chromosomes of western region mice,
unlike southern miceyere smakldotted 2n=50 (2l : mS) or even very smatlotted 2r=48 (+2).
According to the geographic distribution @&mur virus (Yashina, 2012) ouAp. peninsulae
populations carried twdifferent genetic variants of this virup. peninsulagoopulations from the
western regions carried Primory€hina genotype, which is prevalent on the border territory of
China. Ap. peninsulagopulations from southern region carried Primorye genotipewn in the
eastern part of Primory&aryological analysis of Krean fieldmice from different locations showed
differences in dimensions and morphology on the 4iptgulation level in line with other studies
(Kartavtseva, 2004; Roslik, 2012). Our rdésutonfirm and complement data @p. peninsulae
polymorphism of lis epidemically significanspeciedor Russian Far East as transmission vector of
different Amur Hantavirus genetic variants, pathogenic for peofleere is a aed for further
comprehensie studies oApodemugyenus specie®texplore the involvement of Hantaviruses in the
chromosomal rearrangements aneclBomosomes appearance in the karyotype of their ecologica
hosts in terms of time and space.
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MULTI-YEAR DYNAMICS OF PIED FLYCATCHER REPRODUCTION IN THE MPACT ZONE
OF SIBERIAN CHEMICALPLANT
Kuranov B.D, Kuvshinov N.N, Kurovsky A.V.
Tomsk State University, Tomsk, Russia
kuranov@seversk.tomsknet.rukuvshinov@gmail.com, a.kurovskii@yandex.ru

This study was conducted in the sanitary and protected (impact and experimental) zones
Siberian chemical plant (SCP) near the plants in Tomsk Provind®94 2016. Control site was
situated 25 km southwards from of Tomsk off the dominating winds. SCP is a group of plar
specializing in weapon plutonium and uranium production until 2008. Because those plants stopy
radionuclides and inert radioactive gagemission also discontinued. At present, they still process use
fuel and purify raw uranium.

We traced 453 pied flycatcher nests in the artificial locations, and measured 1523 eggs. T
species is an obligatory insect eater and collects food ingdetown and in the underbrush. In order
to track the technogenic impact on reproduction, we used embryo mortality in preserved nests, pe
chick mortality and reproduction success in the nests preserved until birds departure. We exclt
those nests, ere females bred chicks without males. We sampled soil to test radionuclid
concentration using envelopepmashodpteot aomche
on environmental protection and resources use of ZATO Seversk, 2004)was usedattidesclide
activity as well as fANProgresso spectrometri
2016).

The mean C3’ specificactivity in soil at the experimental platform was 180,2 Bk/kg 6) in
2004, while 17,6 Bk/kg (= 3) in control. Similar indicator at the experimental platform was 102,8
Bk/kg in 2016. During 12 years, there was a 43% Gpecific activity reduction, which is very close
to the calculated reading (40% with a period of Higdf 30,2 years) and confirms noeaningful
penetration of radionuclide in soil in the during the studied period.

From 1994 until 2008, nesting density, laying and eggs volume in the impact6z8&8 0,03
eggs andl669N7 mn?) did not differ from the control6(92N0,06 eggs and672N4 mnt). This
prompts no serious radioactive or toxic impact on the ovulation and laying in the experimen
territory, and may be indicative of similar trophic conditions in SCP and control inegteng period
and during laying. Embryo mortality in thepacted zone§,8%) was significantly greater compared
to control(4,6%), which is indicative of embryotoxicity of SCP environmdtrtial chick mortality
4, 6% d 5, 6 %, respectfully), as wel |l a(88,9%d@ p r
88,3%, respectfully) did not differ between the territories.

From 2009 until 2016, the mean laying size in the impact zoné8a8 0,05 eggs (= 340),
embryo mortality 7,6%, partial offspring mortality 5,8%, reproduction success in safe nests bef
departure 88,2%. There was no significant change when compared to the previouglpéndaD08)
with regard to these indices in the impact zone. Therefore, 40% reduction in soil contamination w
Cs®*’in the impact zoneoupled with full discontinuén of inert radioactive gases emission did not
result in embryo mortality reduction in the experimental pied flycatcher population. This still testifie
environmental conditions in the sanitary and protective zone of SCP as embryotoxic with regard to
studied species.
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DIVERSITY, PREVALENCE, DISTRIBUTION ANDNATURE CONSERVATIONSTATUS OF
WESTERN SYBERIA AMPHBIA
Kuranova V.N!, Yakovlev V.AZ, Simonov E.P-** Ischenko V.G, Yartsev V.V, Bogomolova I.N:

17 Tomsk State University, Tomsk, Russia
21 Altay State Biosphere Reserve, Gowltaisk, Russia
371 Internal Waters Biology Institute RAS, Borok, Russia
47 Animal Ecology and Systematics Institute SB RAS, Novosibirsk, Russia
51 Animal and Vegetation Ecology Institute UB RAS, Yekaterinburg, Russia
z00 tsu@mail.ru

This work was built on collections and field researchuthors in spring and summer of 1975
2015 from various locations in Western Syberia. We usegedfs (19722012) electronic Amphibia
records of V.A. Yakovlev from Northeastern Altay along with zoo data bank of the zoomonitoring
of the Animal Ecology md Systematics Institute of RAS SD (Novosibirsk). Literature search was
conducted, followed by revision of collections and catalogues of zoology museum in AESI RAS ¢
(Novosibirsk), Development Biology Institute named after N.K. Koltsov of RAS (Moscovglogy
Institute (St. Petersburg), Saratov, Tomsk and Moscow state universities and their relev
departments. We also analyzed questionnaires of professional zoologists, biology teachers along
the hunting and forestry industry personnel (19889, 202 2003). Using data obtained, we created
cadaster schematic maps in Mapinfo Professional v.7.

We ended up with summary data on diversity, modern prevalence and distribution with nat:
conservation status of Amphibia species, inhabiting various zon&gestern Siberia limited by
Republic of Altay, Altay Province, left bank of Yenisei in Krasnoyarsk Province, as well a
Novosibirsk, Kemerovo, Tomsk, Omsk, Tyumen, Kurgan, Sverdlovsk and Chelyabinsk Provinces ¢
Khanty-Mansiisk and YamaNenets autonomoudistricts.

Western Siberia batrachofauna is relatively poor and is only representdd kpecies
Salamandrella keyserlingiiLissotriton vulgaris Triturus cristatus Pelobates fuscusBufo bufo,
Bufotes viridis Bf. pewzowiRana temporarigR. arvalis R. amurensignd Pelophylax ridibundus.
The number of species westwards decreabegristatus R. temporaria P. fuscus andf. viridis
inhabit only Western part of the valléBf. viridis is also introduced in Novosibirsk, found around
Novosibirsk wagr reserve). Considering taxonomy &ufo (Bufotes) viridisgroup, species
composition of Amphibia of this region was enriched with new the tetraploid species of Pevtsov tc
Bf. pewzowin Altay (Litvinchuk et al., 2010), which was earlier attributedBto viridis (Malkov et
Malkov, 2002).This is the only territory where this species exists in Russia. We recorded gradt
reduction of batrachofauna species diversity northwards and southwards wooded steppe. As a res
our analysis (more than 1800 neecords and findings, illustrated with 11 maps and their cadasters
we clarified the speci es Tawlgaad Bf. bewwvzodi&estethi R r i
amurensis Easterni R. temporaria, T. cristatys®. fuscus, Bf. viridislnvasive spees imported for
fish-farming in this regionR. ridibundus)expanded more than 900 km Northwaadsng Ob valley
during the last 50 years.

10 out of 11 species (excludirg. arvalig were introduced in the Red Books and their
appendices of various regiomsth nature conservation statéisr ar e 0 , nar eal per
sporadic prevalencebo, s peci.devisow toadBf. pavezanavasmi ¢
recommended for inclusion in the Russian Red Book.

This research was conducted as pathe Competitiveness Improvement Program of TSU (SA
~8.1.25.2015), state order ~6.657.2014/
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POPULATI ON DYNAMI CSCAOFRIREDDENFT SHANTAVI RUSES A
RI SK I N FOREST ECOSYSTEMS OF PRI MOR
Kushnareva T.\}2, Kumaksheva E.V.
17 Somov Institute of Epidemiology and Microbiology, Vladivostok, Russia
21 Pacific State Medical University, Vladivostok, Russia
tatyana.kushnareva@inbox.ru

Epi demi ol ogi cal deteriohatriemmml ofsyimndmomeh
ecosystems of Far East Region of Russia is
Apodetmmuns nsTwimaes {(f1LBO7nat uAmbpahtohsotgemfi c f or h
Myodes rS3idmdcearnfuél8ld 7ddosmi Aant pefain@dauf aes non,
Hokkai do Haobaectused@bhsne threshol d numpe.r
peni nesrul chief f erent phases of popul at i ony sctheanmsg
Primorski. Krai . Mat erials obtained dui2oOnlg3)t
The ovemiaght £ rwps 30812. Number of <caught ar
(%R474/IN89 B¥Apo.f peni 2@ 9KA 43%pafgr ar i W08 ,3%9%0

ruf ockEWIuUSA, | FA°,CRHWANMe,t hRTds wer e used to veri|
and their-hamadgtvti anns, RNAJaramd b e af ed teiicd &
Hathavi rus antigen/ RNA in organs and/ or speci:

count / rel ative @daopunbeatri oonf ianlflecr o deairst sr/antuel
(recalculate¢ed o AHCGOTt®.NHaAamMt BBNMAinmad vsii md e cdant i g
and secretion/excretion organs and/ or antib
populiamtuimbrer of infected rodemt.s with acute i

Act Amelrant avirédbcinheetionated on the FEasH
Alin Ridge with miaadedcomofestous/ wiAhApad paner
dwel |l i ng. Thet emena ncsopaf sl @pigo npse niiM. s url tlafeio A @ n u
agrakMumber of r o-denitls Op,etr. 110M0f dct ed 4nn diilly,isd u
< 0, 1. Proportion3afZcatcRioapgoi i) oni5&f)Bi8nfle

2,7. All valuesAwerpemymaumhaeag.hef epApoopeOI |
popul ations was noted for marked cyclic recu
high activity | astiffrorm matmomme off hamuraenearlye
folllobwed drop in activity. Decrease/l ow epi z
of all epizootic cycle from one rise of proc
i ncrease, the number nofi nrcackcearstesd Wirtohm asautmee ri
2 individum.l sDwreirngl OtOhe .year of high epizoot
i n spring and summer seasons wans. noonr ea vtehraand e5
by mor & otfhdan n3 autumn with quite | arge popul :

met individuals with acute infection during
per -h0O0 t .

HFRS occurrencéo iofi WEFRE tacsies 683 om annual
spring and summer during the years Ap. hpeghi
popul ati ons. We noted two peaksApof pHARRGAUsIUA @
anpeak: -Wanhed&8id ®( Of casefsi)r satn dh aslpfr5ia%y cfu mme s
annual Il nci dence) . Threshaéapbd pefnaoasmbéraeodf in
were confirmed in dififreirseeihilpiiakbew] oBasite e
rodents coantidbkerpapiDdlalt i omfie aitde &,y dmal s wi tF
Threshold Andpeap@apsll @teiloMG8 ,0edleid, 01, 5NORD, 0
inO7 ,i0, 05, 0%xNA6LINMO0 ,i5,00, 3.

The number and infectious rate Af peninsulagpopulations results in the intannual and
seasonal distinction of distribution and number of HFRS cases. The new approach to théc epizc
activity assessment in populations of ecological host allows predicting periods of increased risk
people in acquiring Amur Hantavirus in forest ecosystems.
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ON THE MECHANISM OF POPULATION CHANGE OF THE COMMON FRO®ANA
TEMPORARIAAND THE MOOR FRG@5 (R. ARVALI$
Kutenkov A.P.
AKi vacho State Nature Reserve, K a
stapesy@mail.ru

Observations of changes in the number of brown frogs were carried out in the Nature Rese
AKi vacho (Russi a, S uwdtdh eK atrae lgiaa,, tshueb znoenaen ocfo
Physical and geographical conditions of the region are favorable for two coexisting frog species,
inhabitation on the protected area excludes any anthropogenic impact. i2Q982the size of
reproductive frog population was assessed via the number of spawn clumps laid in the control bree
ponds in several locations of the territory.

Time series analysis showed that the sizR.demporarisbr eedi ng popul at i

not follow any tend. Periodic component and an exponential trend were found in only one gradua
increasing breeding group (length of series 32, model describes the variation of 74% of its vall
Spatial groups of various levels showed not completely synchronoustémeiated population count.
R. arvalis count fluctuates randomly also, and the rhythm of isolated populations change w
independent. We failed to trace consistency in the count of two species. Moreover, in case of syn
of two large breeding groupsppar ocess which | woul d call Apr
concurrent to observation period increase.

The use of multiple regression analysis (Kutenkov, Mosiyash, 2000; Kutenkov, 2009) allow:
quantifying the impact of factors generating variatio the abundance &. temporariaon the main
stages of ontogeny. The abundance of newly metamorphosed juveniles, their abundance in
beginning of autumn, fluctuations on the st :
determined by aant on the preceding developmental stage iiB3I%, and by fluctuation in weather
conditions in 1663% determined (Rcoefficients of determination of regression models werei0,52
0,89). Such important variable as the size of juveniles before their fietnlaition was determined by
weather condition in 63% (Kutenkov, Mosiyash, 2013). Number of spawn clumps (used in this par
Anumber of frogsod variable) was al most comp
frogs a year before. Differences the nature of the trajectories &. temporariaand R. arvalis
population change were determined by the spatial structure of these spgeciésmporaria
reproductive and feeding habitats range was wide, and frogs hibernated in numerous permanent \
bodes. On the contranR. arvaliswere confined to certain mire habitats only throughout the annua
cycle, and the nature of separated populations change was determined by the local meteorolo
situation.

Most investigators adhere to the concept of dgm®pendent population regulation in
amphibians (Wilbur, 1980; Berven, 1990; Meyer et al, 1998; Lyapkov et al, 2006; Pellet et al, 20(
Salvidio, 2009). This concept, however, does not explain the observed amplitude excursion
instability rhythm of fuctuations of the studied populations. Weather conditions as possibl
Ageneratoro or Adrivero of number fluctuatio
main reason of number change is the variation of weather conditions impact sorvhal of
specimens at the early stages of ontogeny. I
number change is variation of the number an
conditions.
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COVARIATION PHENOMENON ORPHYSIOLOGICAL STATE IN TWO SPECIES OF FOREST
VOLES IN THE COURSE OF THE LONGERM POPULATION DYNAMICS
Lazutkin A.N.
Institute of Biological Problems of the North FEB RAS, Magadan, Russia
alazut@ibpn.ru

We analyzed physiological state variability of two populations of forest @lesutilus and
Cl. rufocanu$, inhabitants ofmountain taiga of the NortBastern Siberia in the course of the long
term studyin three ecosystems. Those were typical for riagion floodplain river valleys of the
Northern Priokhotie (198@000), continental Kolyma (2002009) and sparskarch forestof the
Northern Priokhotje (201@015) (Cherniavsky, Lazutkin, 2004; Lazutkin, 2016; Lazutkin 2016, etc.).

The study of ppulatcn dynami cs of both species whil e
specificity in terms of both population density and different phases of the cycle. Geographic variabil
also appeared to be peculiar for each species. One of the aims of the wotkewstsidy of
physiol ogical aspect in rodentsd number reg
was used as an esti mat e (lippds and glycogen in$hé livgr, lglucese and c
leukocytes in blood, bone marrow cellutgsi weight index of spleen and thymus). We found
significant associations of these parameters with population dénsityulation rise was preceded by
good physiological status, while population peak resulted in its breakdown afterwards. Physiologi
staus was also shown to be speesgecific, i.e. almost all studied variables, including population
density, were significantly higher in the northern-battked vole compared to largmothed red
backed vole.

Despite these specispecific population chacgeristics, both seasonal and annual variability
of the studied physiological parameters in both vole species was synchronic in all study si
throughout the study. In other words, two species of forest Whesioned in the same physiological
rhythm.

Environmental analysis showed high degree of compatibility of both spatial and trophic nich
in both species. Survival rate ©f. rutilus andCl. rufocanusequally depended on the winter climatic
factor. Finally, both closely related specieseststed uder the impact of their common density.

Thus, the mentioned phenomenon of similar lability of physiological status in two species
forest voles appears to be under common environment control, and it well illustrates known theoret
principle of LA.Sh | ov (2002), who considered homeost a
the environmento.
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LONG-TERM DYNAMICS OFTESTUDO GRAECA NIKOLSKROPULATION ON THE ABRAU
PENINSULA
Leontieva O.A", Pereshkolnik S.E, GuseinZade G.S.
171 School of Geography of Moscow State University, Moscow, Russia
21 Moscow Zoo, Moscow, Russia
leontolga@mail.ru

The areal ofTestudo graeca nikolsk{iChkhikvadze, Tuniev, 1986) extendh a narrow strip
(3115 km) from the northwestern part of the Abrau peninsula down to the southeastern part of
Pitsunda peninsula (Leontyeva, 2004; Pestov et al., 2009). Human settlements and roads disse
areal of the tortoise. The largest andsinstable group of subspecies remained on the Abrau peninsu
(northwestern part of the area), where the S

Study of T. g. nikolskiipopulation dynamic are held on the Abrau peninsula since 1991 (ir
spring and autumn) via standardized square and route counts methods (Novikov, 1953). Two sat
squares were created for this purpose, one of which was on the hillside southern expwested, co
with juniperpistachio light forest and witRalliurus spinachristi along the edges, while the second
was in the migpart of Lobanova valley with hornbeapak forest. The routes ran in different
directions of the peninsula and crossed differentdygidandscape and vegetation. During 15 years of
studies, about 1000 km of routes were explored and about 900 tortoises of different age groups (“
80 individuals per year) were found. Caught tortoises were measured, tagged and released
locations,where they were captured.

Route counts allowed estimating tortoise biotope distribution on the Abrau peninsu
(Kostenko, Leontyeva, 2007). Animals preferred gentle slopes of the souths@msheast exposures
at an altitude less than 100 meters aboweleeel (more than 40 ind./Kin covered with woodlands
mainly of juniper, pistachio and heldood with well developed grass stand.

The sizesex structure analysis of this populations showed that 27,5 cm (62% females and
72% males) individuals, whiatorresponded to age iZ80 were more prevalent. Tortoises of such size
had 1322 Agrowth ringso on the scutes of the ¢
with similar growth rings. Young males grew faster than females, but their growthdstiomen with
age. Therefore, the distribution of size peaks of males and females was not similar, and an interv;
17,520 cm (42% of the total count) in males and average ratei@226m in females. There were
three times more females than males ingleatest size category (25D0 mm). This agrees with the
assumption that adult females grow faster than adult males. Such changes in tortoise popule
structure (with small deviations) were typical for all years, which demonstrated relative stalaliy of
and sex structure of the group.

Small number of young individuals in the samples throughout the observation (up to 100 mn
about 10% of the total number, I0®0 mmi 9%) is explained by the ecology of this species and
errors of the observation methods. Tortoise count reduction in descending order corresponding to
size found via any methods leads to a distorted unde@rae di ng of tortoise
categories.

In 1985, A.A. Inozemtsev and S.L. Pereshkolnik (1985) showed similar age and s
distribution for a sample of 96 individuals. They concluded that the population of Mediterrane
tortoises on the Abrapeninsula was very vulnerable and predicted almost complete disappearance
the tortoises in the next 105 years. However, no change occurred since then. Thug, nikilskii
populations in the Abrau peninsula should be considered relatively stahlghbu the observation.

81



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

POPULATIONS OF ROCK VOLES IN THE RODENT COMMUNITIES OF OPEN LANDSCAPES
OF SIBERIA, KAZAKHSTAN AND MONGOLIA (ENVIRONMENTAL STRATEGIES AND
PHYLOGENETIC RELATIONSHIPS)
Litvinov Yu.N., Abramov S.A. Lopatina N.V, Chertilina O.V, Simonov E.P.
Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk, Russia
litvinov@eco.nsc.ru

Rock voles inhabit rocky habitats steppe, mountain steppe, alpine and-alpine landscapes
of Central and North Asia. Because this group of animals is strongly confined to specific elements
landscape (the upper belt of mountains, rocky outcrops and deposits of stones), we assime th:
rodents habitats are relict elements of the landscape in which animals survived so far. Thi:
confirmed also by our lonterm observation, which shows that the habitats of many species of roc
voles become more fragmented and reduced in size.

The stug was carried out on the territory of Kazakh Upland (North Kazakhstan); mountai
ridge Saylyugem, Chikhacheva, North Chui ridge, Ukok plateau (Altai Republic); in Western ai
Eastern Tuva; on the ridges of the Eastern Sayan, KhRatzan; in Tazheranskaydeppe (Baikal
region), Khakassia, and in the vicinity of lake Hovsgol (Nothern Mongolia).

The studies elucidated distribution of the following vole specdidticola macrotisRadde,
1861; Alticola strelzowiKastschenko, 1899Alticola semicanusG.Allen, 1924 Alticola barakshin
Bannikov, 1947;Alticola tuvinicusOgnev, 1950:Alticola olchonensid.itvinov, 1960. We studied
rodentsd communities occurring in the mount a

We demonstrated that the rock vole sustained its dominaitiopas the landscape of rodents
communities up to date. However, we found reduction and fragmentation of certain species habitat:

Cytochrome B sequences variation of five Alticola species were analyzed. We hypothesi:
their phylogenetic relationships a result of this study. Monophyly of Alticola genus was confirmed.
We generated gene tree that reflected relationship of nine species of the genus Alticola. One of
clade on the tree is represented by one spéciesbarakschin Ot her speci es?o
clades corresponded to the species identified on the morphological basis. The analysis alsé show
olchonensido be a valid species, which is associated with Mongolian silverAzasemicanuandA.
tuvinicus closely related species tA. strelzowivole. Our data confirm the findings of Coley et al.
(2014), supplementing and expanding them to includiivinicusandA. olchonensisn the analysis.
Supported by a grant RFFI (D4-00121;15-29-02479).
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LIMITS OF TEMPERATURE ENDURANE OF REPTILES AND THEIR
THERMOADAPTATIONAL BEHAVIOUR
Litvinov N.A., ChetanoW.A., Ganschuk S.V.
Perm State University of Humanities and Education, Perm, Russia
Ganshchk@mail.ru

The critical thermal minimum and maximum of the body temperature are the absolu
temperature limits, in which reptiles exists (Brattstrom, 1965; Prosser, 1977; Shilov, 1985; Sloni
1986; Witz, 2001; Huang et al, 2008; Xu et al, 2006). Thesperature parameters may be indicative
of species plasticity temperature (Witz, 2001).

In natural environment, we measured the temperature in the esophagus of four species of K
Urals reptiles (taking it for the body temperature, as the rectal tempeaid the temperature of the
skin are lower in most cases). Fast temperature measurement in the esophagus was performed !
thermistor MTF54, calibrated with the electrical thermometer Checktemp, connected t
micromultimeter. Body temperature was netEd in animals in an active state, that is, outside the
shelter. Forlong er m snake temperature recording in a
under the skin on the back with working surface facing the body. To determine thethalitand
| et hal temperatures, we Uus e d02 gardipgraph. Wé heated @rd
cooled animals in ShN M climate chamber. Both heating and cooling lasted for 90 min., starting fr
23,0A C. The appearance of ar r hicativdhahsubethal eempenatdre, d
whereas isoline for at least 3 minutes indicated lethal temperature. Typically, when we reaehed
lethally high level, fast water cooling could reduce the animal's body temperature.

In natural environment, reptiles asdmost never exposed to extreme temperature, which is
achieved only in the experimental conditions. From the minimum or maximum body temperatu
which animals can tolerate, to a critical | e
tod fference between the extremes of Anatur al
temperature of Sand Lizatdhcerta agilis(Linne, 1758) (= 220) for the entire period of activity was
30,7N0,28AC (| i3®5AIC), 7wi t h a A Cla thegexperonent (& 24), the mean sub
lethal body temperatures wesf@ 9AC andC42 r aAdCe , 43 eHbAC aved @5 4

(range 59,A C) . For viZAootqeaavivipasa@acduin, 17%87) (i 120), the mean loAterm
body temperatie was 27,N0,40AC (| T3M3AIZ2,, 8 aAC® . 22 n5t h e3)subp e
lethal temperatures werd,0 A+ and 42,0 (range 44,A C) a n di5,0/A and 441 with e

a range of 49,A C . For datrx sadrix (sime, R768) (n=435), the mean body temperature
is 25,4N0,17AC (| i3®6AIC3;, 6r a A@€e . 23 n0 t h e -lethat tereperatunes @ <
08AC andC44ramded , 44a,n8 -2AtChaan dwirler @ AdCed . 4 Fo7
Vipera berus(Linne, 1768) (light morph (& 211), body temperature was 2K0,35AC ( |ii m
359A C; ramdgCe) .29,n7 the experiment (with -lehal y
temperatures wer6,0AC andC3 8y amldCd , 43 he wanaearly lo-7c0AICa | t |
high lethalwas 484 C wi th a rangeA®f no |l ess than 55, ¢

Permanent registration of body temperature is probably the most informative method to as:
thermoadaptive behavior of reptiles. For the grass snake and vipemsitpossible to determine
predominantly twepeak summer daytime activity with such forms as morning heating, daily activity
gradual cooling in the evening and stay in a shelter at night. On a hot day, the snake does not &
overheating, actively regulag body temperature moving into the shade. Maximum temperature unde
the back skin of vipers is B38A C . Daily activity t iif8eh ohawarnt h
day, being B4 hours shorter on a cold, but sunny day.
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MECHANISMS OF DIFFERENT PPULATION DENSITY THAT INFLUENCE MAMMALS
REPRODUCTION
Lobkov V.A.
Odessa National University, Odessa, Ukraine
zoomuz2010@mail.ru

Il n many mammal s speci es, reproductive r a
increase redts in reduced size of broods, proportion of breeding females, and increased embryo
mortality. The effect of different population density on reproduction may be both direct and indire
Stress caused by dense habitation, blocks reproduction Hmaltkmg individuals, alters parental
behavior leading to death of the brood (Christian, 1950; Chitty, 1960). Frequent contacts also bl
manifestation of reproductive heterosis in heterozygous offspring. At high population density, spot
gopher reproductivéneterosis is not present even in the descendants of clearly unrelated parel
Reproduction due to heterosis will not occur (Lobkov, 2011).

At high density, due to free territory limitation and resulting territorial behavior, dispersal c
young is hamperk and they are more likely to remain near the maternal burrows. As a result of the
reproduction with time, number of related individuals that live nearby increases as does tf
homozygote rate. After few generations, population differentiation basgératic characteristics in
different parts of spatial groups and formation of genetic lines occur. Reproduction lessens not ¢
because of stressful situations, but also due to inbred depression.

At the same time high population density being a factthertemporary differentiation of gene
pool for genetic lines in different parts of the spatial groups, sets conditions necessary to obtain
effect of reproductive heterosis in the offspring of parents belonging to different lines. At lo
population desity, migration activity and the mating probability of unrelated individuals, living far
away from each other before, increases. Their offspring is usually heterozygous and car
reproductive heterosis, which manifests only in certain conditions (lvakoaachenko, 1967). The
latter include not only low population density, but also unformed sgethalogical structure. This is
confirmed by the fact that the count decrease with the adjacent population density decrease, bt
spatial structure and kship parents in reproductive groups remain, fertility of those born in sucl
conditions does not increase, causing the inertia of reduced reproduction in few generations (Ds¢
Christian, 1976; Mihok, Boonstra, 1992).

Varying population density regulateds i reproduction not through just physiological
mechanisms based on stress effects, but also via genetic mechanisms based on the effects of dif
types of mating (between related or unrelated parents), which interchangeably dominate in condit
of high or low population density. They are ngpecific as all species periodically end up in a
condition, when because of natural or anthropic influence, sfditialogical structure is destroyed,
and the population is so small that does not allow quick egowr in a state of population high
density and structuring. In the first case, the number of particularly fertile individuals increase
whereas decreases in the second.
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ON THEREASONSOF CYCLIC CHANGES IN THE MAMMALS COUNT
Lobkov V.A.
Odessa National University, Odessa, Ukraine
zoomuz2010@mail.ru

Number cycle are changes when its temporary increase ends with a return to the original va
(Bashenina, 1977)he reasons of population rises and dropsgarestic changes, due tachange in
the prevailing mating types, both related and unrelated, such as inbreeding depression and hete
(Abashkin 1974, 1976). It is known that heterosis is manifested with the body size as well as of
femal esd repr oducthanes (lyaoovae Kravehenko, 1867)d Bigosizéh amd better
survival of individuals of different mammals species born in the beginning of number increa
(Lobkov, 2016), may indicate that heterosis was its cause. Temporary increase in the birth rate or
rise in the number can also be attributed to this phenomenon.

In conditions of poor spatiadthological structure formation and low population density, which
typically occur in the beginning of the rise in number, there are mass regrouping of individuals &
unrelated parents mating, who previously lived in different parts of spatial groups, their offspri
develops reproductive heterosis,. The level of reproductive potential of females (high or low) rema
for the entire life (Lobkov, 2016); therefore, higfowth rates remain until the extinction of old age of
the most fertile generations. Heterosis is manifested in the first generation individuals only, fading
subsequent generations. Therefore decline in growth in the late phase of number rise oc
aubmatically with the change of generations.

Number cycle begins with the increase in annual growth as a result of not only increasi
fertility, but also of lower mortality. The highest survival rate of the juveniles marked in the phase
population increge in spotted gophegpermophilus suslicisfox (Vulpes vulpes and mountain hare
(Lepus timiduk (Lobkov, 1999; Korytin, 2002; Meslow, Keith, 1968). There occurs rejuvenation o
the population as a result of intensive breeding and increased survivdfspfing. Therefore,
mortality due to aging temporarily drops. It increases later during the phase of count peak, when
structure changes. Individuals of the most numerous generations born at the beginning of the ris
number, die off with no replament because of rate decrease. Therefore, the decline after its peak
inevitable and does not depend on the enemies, disease, and poor physiological state of the indivic
which only accelerate it. When growth rate returns to the previous valuesxeegsive population is
dying of old age, its original number is restored with cycle completion.

The phenomenon of heterosis is common in all mammals, so it is involved in the formation
number cycles in different species. The indirect evidence of ishaimilar duration of cycles,
expressed in life expectancies of individuals of these species. On average, one cycle lags for
lifetimes of individuals of this species or corresponding to the replacement similar to the number
generations.

Changes inthe indices of reproduction, body sizes, survival of individuals born at differen
phases of cycle, indicate natural transformation of qualitative composition of population duril
number cycle, which confirms the idea stated by I.A. Shilov (1998), tleaslbould not speak about
the population dynamics, but about population cycles.
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BIODIVERSITY OF VIRUSES KINGDOM. FLAVIVIRUSES AND ZIKA VIRUS
Loktev V.BX** Ternovoi V.Al, Moskvitina N.S% Protopopova E.V, Mikryukova T.P?,
KononovaY.V.?, Kartashov M.Y"?, Chausov E.\.
linVect or 0 Stat e Res e aBiotethnologynKblsavo, Rusia Vi r o |
21 Tomsk State University, Tomsk, Russia
31 Novosibirsk National Research State University, Novosibirsk, Russia
47 Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
loktev@vector.nsc.ru

Flaviviruses are retevely simple positive RNAcontaining spherical shdike viruses 4060
nm size. Flaviviruses are capable to infect different hosts, such as mammals, birds, reptiles and ins
In most cases, flaviviruses transmission occurs by vector: through mosquitk bites. The most
relevant for humans flaviviral infections are associated with dengue, yellow fever, Japane
encephalitis, West Nile and tiddorne encephalitis viruses. For Russia,-tickne encephalitis has a
greatest importance from the medipatspective.

In the last decades, many new infectious diseases caused by various infectious agents
registered in different countries. Nowadays, the problem of emerging serderging infections is
considered very important for public health. Flasal infectious are not an exception, and new
flaviviruses are discovered, their geographical distribution changes, and new genetic flaviviral varia
emerge. Over 37 cases with new genetic flaviviral variants and the discovery of new flavivirus
markedthe period from 1993 to 2016. This suggests that many species of flaviviruses develop h
genetic variability and the ability to adapt to new climatic and geographic conditions.

Zika virus in recent years is a nice illustration of that. Zika virus wasribed in 1948 as new
mosquiteborne flavivirus associated with monkey infection in Africa. In 1968, Zika virus was firstly
isolated from human in Nigeria. In 2015, Zika fever became endemic for Brazil and other countries
South and Central America. Gantly, many researchers confirmed practically global dissemination o
Zika virus.

The emergence of new genetic variants of flaviviruses shows that the genetic variability a
biodiversity of these RNA&ontaining viruses has not yet been fully studied important to note that
our knowledge about genetic variability of flaviviruses is essential for further development ai
improvement of prevention measures, as well as better diagnosis and treatment for flaviv
infections.
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BASIC ADAPTATIONS OF BRDS HABITATING IN THE URBANIZED LANDSCAPES OF THE
CITY OF TYUMEN
LupinosM.Y., Pokazaneva P.E.
Tyumen State University, Tyumen, Russia
mariya_lupinos@mail.rypokazanevapolina@mail.ru

Emerging humarsettlements result in the natural biocenoses destruction with the followin
creation of free and peculiar ecological niches, quickly inhabited by animals. Anthropogenic factt
produce huge impact in the city, forcing birds to develop adaptive reactidags(zer, 1990;
Rakhimov, 2001). What are the main adaptations formed in birds dwelling in urbanized landscap
We will review them using the example of the city of Tyumen.

Firstly, adaptive reactions in anthropogenic landscapes in birds are relatethevivay they
look for food. For example, Hooded cr@orvus cornix., 1758, Western jackda®@orvus monedula
L., 1758 and Rock dov€olumba liviaGmelin, 1789 develop constant ways of flight to places of
feeding. The majority of birds fly from the dowmto to flourgrinding plants, poultry farms, and city
dumps. Others disperse in the places of additional feeding by people in a city.

When the ways of procuring food of the same bird species in suburban environment &
urbanized Tyumen locations are compirehe new ways of getting food emerge as part of
conventional range of those ways. For example, hoodies in Tyumen acquired the skills of getting f
from plastic packages (of mayonnaise or sour cream). When opening the package, a bird uses its
alongthe package to squeeze food out from the cut in the corner. Food adaptations of Corvidae
very broad. Birds visit trashcans and city dumps the same time daily.

Secondly, nested ecology of elementary populations of birds changes in the urbani:
landscaes. Fertility increase due to increase in number of reproductive cycles and amount of egg
laying is typical for those individuals attracted to urban environment. Literature data and our o
observations confirm earlier and more extended terms oftbirds e pr oduct i on i n 1
(Ksenc et al., 199Dinkevich, 2001 Skilskii, 2001; Matveeva, 2005; Fedotova, 2005; Kuranov, 2009;
Fleisher at al., 2003, Lupinos, 2Q18lest behavior of birds changes in the city also. Mean height o
nests locatin of magpie in residential area to Tyumen was greater F0639; t= 6,56; te< 0,001)
when compared to control territories around city (44729).

Birds use unusual places to place their nests: lamps, bridges and ferries, cable columns, pl:
mailboxes, cranes shoote®rozdov, 1967; Chernobaj, 1980; Prohorov, 2005; Berezovikov, 2007
Vanushkin, 2010; Londei, 2004; Heller, 2000ommon redstaf®hoenicurus phoenicurus., 1758,
great tit (Parus major L., 1758) and Eurasian tree spaPasser motanusL., 1758 nest in metal
pipes in the yards of multistoried buildings in Tyumen. Crows and jackdaw nest on power lines, wh
results in blackouts.

Thirdly, food of an anthropogenic origin and nesting in the municipal landscapes entails Ic
feeling d fear in birds. City birds fearlessly treat people, and do not react to street noise, people
vehicles passing by (Vladyshevskij, 1975; Rezanov, 2005; Vanushkin, 2@a0er, 2008)
Observation of birds in the suburb of Tyumen showed, that greaidtiEarasian tree sparrow do not
allow human to approach closer than 12 m. In the residential area of the city with populous streets,
the fly distance shortens to the minimum, being 0,2 and 1,5 m on ayeuggeos, 2013)

Thus, t he bi ocesstd habitdtianpirt sattiements is pelated to the series of variot
ecological and ethological adaptations to the anthropogenic conditions, as well as the spread of
stereotypes in their populations.

Work was performed with financial support of tRessian Federal Property Fund within the
initiative sci300%9.fi c project -~ 16
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SIMULATION MODELLING USED FOR THE ANALYSSE OF NATURE

POPULATIONS
Maklakov K.V.
Institute of Plant and Animal Ecology UB RAS, Ekaterinburg, Russia
kvmkvm6@outlook.com

The paradox of ecological science nowadays is rapid development of computers and
modelling, very poorly implemented in setting theoretical concept as well as practical applicatio
Moreover, abundant empirical data are usualiyzetl in low-yield statistical calculations. Because of
overcomplexity of biological systems, a researcher has to deal with fragments of their activity, but
conceptualize the whole system with some potential for extrapolation to other cases. Mostrunkn
factors rest out of scope as Arandomo, where
of only known factors. That altogether does not improve comprehension of ecological processes.

As Apractice i s tr ut Issibity to areficidlly reconstitute sysigmp |
under study is an ontological criterion in science. Virtual experiments can resolve the problem. Sinc
researcher can build a simulation model at
optiors , the model 6s relevance iIs estimated by
collected. For relevant model, it becomes possible to find previously unknown values or to comp
them with known values. Commonly a model development proceskstgygests gaps in knowledge
of important mechanisms in systems under study. Unlike easy realizable pure mathematical mo
(for example system dynamics; Nisbet et al., 2016), genuine simulation models simulate partict
objects and allow to trace manyn di cat or s t hat cannot be cal c
2016).

Models of small rodents and reindeer populations are considered examples of simulat
modelling. We developed models in AnyLogic program package (University license; Karpov, 2006)

Simulation of spatial structure in territorial rodents allows testing probability of being trappe
and velocity of home range displacement as well as the ratios in aggressiveness between anime
different intrapopulation groups. We elucidate thesduea by matching data of field counts with
literature sources.

Simulation of seasonal migrations of wild reindeer population on Taimyr Peninsula, correlat
with data of empirical observations, enables to select mechanism driving migration speed, wt
notably varies with time. In particular, we studied ambient temperature dependence.

Although the problem of ovesomplexity does not disappear in simulation modelling, it
becomes accessible for operation and analysis. Decision on inclusion and exclusiotonseand
evidences from consideration, i.e. determination of model simplification limits, rests arbitrar
Methodologically, determination of exact or conventional criteria should be the next step.
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ADAPTATIONS OF PASSERINE BIRDS POPULATIONS TRRETROPOLIS CONDITIONS:
TRUSH NIGHTINGALE (LUSCINIA LUSCINIATURDIDAE) IN MOSCOW
Marova I.M, Samochvalova A.V Antipov V.A, Lykov E.S, Ivanitskii V.V.
Moscow State University, Moscow, Russia
collybita@yandex.ru

Moscow Trush Nightingale population appears to be unique because of its high dens
endemic vocal dialect, and resistance to urban noise and anthropogenic stress.-2018008e
studed the vocal behavior and ecology of Trush Nightingale in Moscow (lvanitskii et al., 2012, 201
2014; Marova et al, 2013). The data collected allowed us to estimate the current state, the welfal
the nightingales in the city, and to identify troutdetbrs and threats.

Over 350 singing nightingale males were tapeorded. We described habitats for most of
them. We examined almost all city parks, protected areas and other large green areas of the city w
the Moscow circle highway: Troparevditza, lzmailovo, Botanical gardens, Pokrovskoye
Streshnevo, Muzeon Park and others.

Currently, the Trush Nightingale is one of the most common urban birds in Moscow. Abo
four thousand males sing each May in Moscow (Russian Bird Conservation Unio
http//biodat.ru/db/birds/solo.htm). They are not shy and sing in the most crowded and noisy plac
Moscow is often called the H@ANightingale cap
Moscow popul ationds wel farede: The main conclu

1) Nightingales adapted to high urban noise. Hmquency noise of the city affects acoustic
performance of their advertising vocalizatiorhe value of minimal frequency of 12 studied vocal
components of four song types in the city was on the age28@ Hz higher than outside the city
(Ivanitskii et al., 2014). The data obtained confirm the hypothesis of bird songs frequency range s
as a response to the city noise (Slabbekoorn, Peet, 2003).

2) Nightingales tolerate presence of people and-altared landscape elementgicnic places,
footpaths, dog walking places and playgrounds.

3) Pruning of lower branches of shrubs, branches cleaning, grass mowing and other s
activities in parks will inevitably lead to a dramatic decrease to complet@pédmance of
Nightingales, depriving them of their nesting habitat.

Our data confirm high pliability of Moscow urban populati@estruction of lower and middle
vegetation tiers is the factor that has a most pronounced negative effect on the populatidic. Sp
ways to save Nightingales population are simple; do not require extra effort and investment. I
necessary to maintain differentiated approach to parks: leave (along with recreation and entertaint
infrastructure) intact zones where grass mowimgshes destruction, brushwood collecting, and tree
cutting are not done.

The study was support ed-04bly7l, ROBMR721) pnd RNFE ¢
(pr oj ex®00029)1 4
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INTERACTION OF BIRDS AND RED WOOD ANTS FROM THE BEHAVIORAL ECOLOGY
PERSPECIVE
Maslov A.A.
Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk, Russia
randomll5@mail.ru

In forest ecosystemsed wood ant$-ormica rufaare egineering species. Theaare known to
transform a habitat for many species of animals and plants. With respect to vertebrates ants are st
mainly as their potential prey. Recently, it was found that interactions of red wood ants and rode
include elements of competition cancommensalism (Vygonyaylova 2013; Panteleeva et al,
2016). Interaction of birds and ants in temperate forests was studied in details on the example of
of the mass species of birdgreat tit. Red wood ants reduce tits' food base, decrease thenfpragi
activity of these birds in the trees (Haemig, 1999). Trophic and spatial interactions of ants and f
flycatcher are almost not studied.

The aim of our research is to study in details the interaction of birds and red wood ants
mixed forests. We condted our research on the territory of a large settlement of red wood ants ne
the Novosibirsk city. We also study some details in laboratory conditions.

In the fouryear natural experiment we found that part of the forest inhabited by ants is mo
attradive for nesting of flycatchers in comparison with the control part of the forest with simila
vegetation, but no ants. We found no influence of ants on the dynamics of the growth of chicks
breeding success of pied flycatchers. We study the effeattefamthe characteristics of flycatcher
chicks with the method of analysis of stable isotopes of C and N. Chicks from nests located on

ant s’ territory, are characterized by | ower
This is due to a smali contribution oDipterainsects and predatory invertebrates (with higher values
U415N) in the chicks' di et . This is also cau:

The reason why the birds prefer to nest in the ants' territoriesbméipked to food preferences of
birds.

We simulated the situation of risky hunting in the great tits to examine whether these birds :
able to make a choice between small and large quantities of live prey, both tasty and dangerous
use red wood antsith whom passerine birds share territories in forest habitats. We placed tits one
one into specially designed cages in which 1
groups of different quantities. Ants served both as food items andaasae of danger. We found that
birds choose at random between 5 and 10, and they prefer more ants when choosing between 1
25. This means that tits value ants as food and quantities in this range do not bother them m
However, they always go fohé smaller quantity when choosing between 10 and 50 ants, thu
displaying the capacity for distinguishing between more and less in order to ensure comforts
hunting.

Thus, the interaction of red wood ants and small passerine birds is compleéxchmds
elements of competition and predation.

Research is supported with Russian Science Foundatieh{Q@603).
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ABOUT THE HERPETOFAUNA OF THE CITY OF VLADIVOSTOK (PRIMORSKIY KRAI,

RUSSIA)
MaslovalVi , Akul pnkdh#&sjFkov A. Y.
17 Institute of Biology and Soil Science FEB RAS, Vladivostok, Russia
2inGi drotekhni kao Ltd., VIadivost

3iMuseum of Wil dlif e odoi,(RusficSadgor odo,
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Biggest cities represent one of the most important and complex forms of natural environm
transformation. Their zoning creates different kinds of species composition and groups of. drimals
relatively high amphibian tolerance helps them survive where many other species of vertebrates dc
exist (Vershinin, 1995). In addition, the distribution and abundance of amphibians and reptiles dep
on thelandscapand the accompanying micraulatic conditions (Adnagulov, 1998).

Vladivostok is situated on the Muravy@dumursky Peninsula, surrounded by Sea of Japan anc
completely covered with cedaroadleaf forests some time agooihtainous terraina small number
of floodplains, naval and pospecificity of the city altogether made it unique. All the urban streams
are fully isolated from natural biotopes and heavily polluted (Avdeev, 2015).

Forested and suburban recreational zone is located in the northern part of peninsula and sy
from theBogataya River to the watershed of the Sedanka River and Vtoraya Rechka River. There
12 species of the forest herpetofauna nowadagamandrella tridactylaBombina orientalis Bufo
gargarizans Hyla japonicaand Rana dybowskiare Amphibians.Takydomus amurensjsElaphe
dione Elaphe schrenckjiHebius vibakari Rhabdophis tigrinusGloydius intermediusind Gloydius
ussuriensisre Reptiles.

Diverse zone lies in the center of the city up to the valley of Pervaya Rechka River.
encompasses higis e bui | di ngs, industrial areas, pri
Mountain), wastelands and ravines. There are different groups of herpetofauna, which consist of or
five different speciesk. dione, E. schrenckii, H. vibakari, G. interdngs and G. ussuriensisre the
shake species observed time upper reaches oftoraya Rechka River in the new neighborhood
Snegovaya Pad, surrounded by forest and rocks. Despite strong anthropogenic pollution of the Fir
Cape in the mouth of Vtoraya Rechka River, four species of amphildansi€ntalis, B. gargarizans,

H. japonicaand R. dybowskiiexist among warehouses and landfilts.schrenckiiwas sporadically
observed on Kholodol 6ni k Mountain and in the

An interesting case of preservationRf dybowskiisolated population with a total couot at
least 500 individuals was reported in a residential neighborhood, in a ravine with a spring, which h:
stream about 100 m in length. Frogs hibernate in the underground part of the spring, and then mig
to the ponds for breeding (areanotexceagi 30 m|] ), formed by the sa

Another case of fully isolated group of amphibians was reported in the zone efidgigh
development (downtown), near the City Park Mingorodok, including such specggratactyla, R.
dybowskiiandH. japonica Smadl populations of H. japonica inhabit a vacant lot in the floodplain of
Obyasneniya River (Fadeeva St.).

Periodically, invasive species appear in different parts of the city. Thus, on 21 April 2016 v
observed an adult Slider Turfleachemys scriptan one of the ponds of Park Mingorodok. One of the
local websites reported that it was observed there since 2011. In recent years, such invasive sp
were repeatedly recorded not only in the Russian South, but also in Moscow area (Semenov, 2(
The Chinesesoftshell turtlePelodiscus maackitan often be found in city ponds brought by anglers
into the city, returning from fishing. Therefore, since 1999 to 2005 several individuals of these spec
lived in the quarry pond on the Safonova St. on the Chi&mnsula.

Considering that amphibians and reptiles are recognizedbial®gical indicators of
environmental quality, research must be continued aiming to study state of their populations
Vladivostok and to protect those few plagdsere they still ocau
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RELATIONSHIPS BETWER TOP PREDATORS ANDO HEIR IMPACT ON POPUWATION
DYNAMICS: A CASE STWDY OF BEARS AND STEILER'S SEA EAGLES ONSAKHALIN
ISLAND
Masterov V.B!, Romanow.S?
17 Moscow StatéJniversity, Moscow, Russia
21 Institute of Mathematical Problems in Biology RAKeldysh IPM branch RAS, Pushchino,
Russia
haliaeetus@yandex.rmichael_romanov@inbox.ru

Steller's sea eagle is the largest member of the gedali@eetus.Being the toppredator of
semiaquatic ecosystenseaeagles are at the top of their food chains. However, this does not alway
guarantee no impact of other top predators, such as the brown bear, on their population. Sporadic :
of sea eagle nests destruction wereoréed throughout the entire areal: in Kamchatka (Lobkov,
Neufeldt, 1986), in Magadan Province (McGrady, Potapov, 1999), and in the Lower Amur regi
(Masterov, 1992). We observed mass destruction of sea eagle brood by brown bears on Sakhalin |
in thelast decade.

Sea eagle population monitoring was performed in 2R0#4 on the northeastern coast of the
island and involved 396 nesting sites. InyEhr study period, 78878 chicks of the group fledged
successfully, 163277 chicks were killed by brownehars, and another 786 chicks died from other
causes.

The predators prefer to ravage nests built on low trees (lower than 13 m on average and sm
than 50 cm in diameter). As the size of trees increases, their attractiveness to bears decreases.
more than 20 m in height and over 70 cm in diameter are safest for nesting. Stunted trees domina
the seashore and lagoon bays in the north of Sakhalin Island. However, spatial distribution of m
food resources force pdea mad @l s btsd rraeg £t. on s

The pressure of brown bear predation was estimated by formutaNg(Ns + Np)*100%,
wherePy, is predationNy is the number of eaten chicks, aNdis the number of successfully raised
chicks. The peak of predation was observed in PR086, when bears destroyed 46% of all chicks
(the mean value for all 3jear study period was 21%). The mortality of chicks from other causes wa
on average 9% a ge The decrease in population productivity due to bear predation is described
equationy =i 0,964& + 0,8136 R = 0,41,p < 0,0). The ratio of destroyed nests to the total number of
nests with chicks 1is the fr |tkekiskoffpredatioe rdnaainedatrao
level of 212 3 %. Apparently, this index should be
opportunity to breed in the most productive foraging grounds.

To assess the impact of bear predation on the populsitesn eagles, we simulated population
dynamics using the linear matrix model (Caswell, 2000). The estimates of survival of immature bil
were obtained from the ratio of abundance of different age groups. The survival of mature birds
nature, calculaté using allometric formulas (Ricklefs, 2000), is estimated at 95,2% a year. Surviv
rate of a closely related species, widded eagle, in nature corresponds to our assessment (91,3
98,6%) (Greeret al, 1996; Helander, 2003). Data on the Steller'sesagge population productivity
were obtained in the course of monitoring.

Simulation showed that, even with "good" adults survival (0,95), population growth fate is
1,6% per year. At this rate, population will decline by half in 44 years. In the absér@Earo
predation, this value would have bd&en9% per year, which corresponds to a reduction by half in 78
years.

Thus, the predation by bears largely determines low population growth rate. However, evel
the pressure of predation is eliminated, popottagrowth rate will remain negative because of high
anthropogenic load in the habitats of sea eagles and unstable foraging conditions. Another impo
conclusion made based on simulation is the assumption of an extremely high level of bird mortality
the first year of life, which we estimate to b& 83%.
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171 Saratov State University, Saratov, Russia
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In the studies of large cities avifauna, it is crucial to assess species diversity in areas v
different degreesf anthropogenic transformation. In addition to the typical urban species, birds frol
natural habitats, including woodpeckers (Piciformes) have adapted to existence in urban landsc
Previous studies noted that woodpeckers not only move to urban engimbmn winter, but use it
during settling into new territories (Friedman et al, 2007; Melnikov, 2014). The aim of this work wz
to i1 dentify peculiarities of woodpecker so
breeding and winter periods.

The material was collected in 20@®12. Territory of Saratov is limited with squares 38UNC4
and 38UNB3 with UTM projection and an area
squares provide universal mapping to the terrain and were repeasedlyin regional research (Red
book. . ., 2006) . Due to small area of woodp
di vided into smal/l model areas 111 km. Il n e
using standardized methods to identifiecips density (species/&mWe used full or partial data
extrapolation in poorly accessible plots. We used Maplnfo 8.5 and Vertical Mapper 3.0 applications
make isolines of woodpeckerso6 species dmthei t
basis of censuses.

The urbanised environment of Saratov includes three components: natural (suburban fo
par k AKumysnay a-ahoopogemin @arks, forest bettsy and residential (buildings). In
our study, we found eight species adadpeckers in Saratoyynx torquilla Picus canusDryocopus
martius Dendrocopos majorD. syriacus D. medius D. leucotos D. minor. In nesting period, the
areas of highest species density §7species/kr) were | ocated in the
Pd yanao, a | arge forest, ad|] [ [ g to the ¢
parks, forest belts and buitp ar eas. Woodpe 60 speci s
species/krh

Il n winter, we 0bser v ed natwaantdrgpegerkceands r@sidemtialg
components of urban environment. The area of residential plots unused by birds significantly redu
from 153,5 kniin breeding time to 9,3 kfin the winter. In parks and forest belts the density of great
spottedmiddle spotted and lessepotted woodpeckers increases. Building areas are used as winteril
habitat by Syrian woodpecker. Usually birds are tied to permanent feeding spots. Great spo
woodpecker chooses pine belts and squares with spruces, wherneasv@&odpeckers prefer areas
with summer houses and places with bird feede
reduces to B species/krf) because oDendrocoposspecies migration and increase of the area of
black and greyneaded woodpeekr s 6 f odder pl ot s . -backedwewedpecker int
suburban woodland park in snowy months. This species arrive there in winter only.
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DYNAMICS OF NUMBER AND POPULATION HOMEOSTASIS OF SHOREBIRDS IN THE
CONDITIONS OF A MOUNTAININUNDATED WATER REGIME
Melnikov Yu.l.
FSBSE ABai kal museum | SCo, Il rkut sk r e
yumel48@mail.ru

Dynamics of number and population homeostasis are the interconnected parametres
populations (Novoseltsev, 1978; Shilo@8PR; Sharov, 1986; Pavlov, 1989). However, there are very
few studies on birds testing their teamwork. As a rule, those are settled species having more acc
and defined ecosystem communications. In migrating birds, especially shorebirds and waterfoy
animals count strongly varies even in consequent years of observation from brisk domination to aln
total absence of specific species in a certain ecosystem. Quite often, it is not related to the rate of
reproduction during the previous seasonerElfiore, it is impossible in most cases to receive material
correctly reflecting dynamics of their number, related to reproductive success even if death rate
birds on wintering grounds is known.

Classical example is the change of abundance of birddeinconditions of a mountain
inundated water regime in a -ygarold climatic cycle (a variation 7 to 14 years). Its basic
characteristics are short, but very strong vernal high water and some large flood flows during sum
(from 2 to 7), sometimes categphic inundations. For ecosystems of this type, incredesath rate of
nests of all species of birds is typical, especially nesting on low bottomland. The needed leve
reproduction in such conditions is provided with specific adaptations: complétn@sts according to
water level rise, defense reactions against feathery and ground predators, repetitive nesting afte
death of clutches and dynamical spatial structure. We understand population homeostasis in this
as an ability of population tsustain specific structurally functional dynamic stability reflected in one
reproductive parametéroverall success of reproduction.

Currently selection in populations is di
reproduceo ( Howoructiweyselectio® i§ tBe directidreof evolution providing production
and perfection of adaptations to reproduce (Georgievsky, 1989). As we cannot restore true chang
population level on a certain plot of an areal (considerable part of birds |lelaees pf previous
season of reproduction), it is necessary to find more suitable parameter for these purpo
Undoubtedly, that is the overall success of reproduction of birds during nested season. Each adapt
is limited to possible borders of compatien, and their joint work expands adaptive region of
population. Within this region annual level of birds reproduction success changes. It is close to
average for population for the entire climatic cycle, i.e. reflecting population homeostasis. Wh
limiting factors are strong, adaptations cannot compensate them, and reproduction success of a sj
sharply decreases. On the contrary, under very favorable conditions when limiting factors impact is
least, reproduction success of a species incre&sequency of alternation of such years define the
number and attributes of its dynamics of all species of shorebirds.

Thus, sustaining the number and possibility of its subsequent growth in shorebirds are rele
to substantial increase of successhairt reproduction in selected years. In such events, complex ag
structure allows to keep number at high level at the expense of the numerous generation, w
appeared in a very favorable year. During other seasons, reproduction only partly compeasate:
death of adult individuals, and number of a species gradually decreases until next successful \
Certainly, year with very low success of reproduction, not compensated during the subsequent sea
can lead to essential decrease in the general abunda of a species ( Mel C
terrains with a mountatmundated water regime in populations of shorebirds opportunistic type o
dynamics of number is typical.
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EFFECT OF INTERACTIONS WITH PARENTS ON THE PERSONALITY TRAITS FORMATION
IN BLACK-HEADED GULL CHICKS(LARUS RIDIBUNDU$
Minina M.A., Druzyaka AV ., Zotov A.Y.
Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk, Russia
maffl4@yandex.ru

APersonal i tiesd are sets of consistent ir
in different situations. Personalities, including aggressiveness, exploratory behavior, boldness
coping with stress argenetically controlleqOers, Sinn, 2011). However, ngenetic factors may
also play significant role in their development (Stamps, Groothuis, 2010).

In particular, behavior associated with feeding of offspring by parents, can significant
influence the formation of its pesal traits (rats: the Stern, 1997; Liu et al, 1997; Francis et al, 199¢
Caldji et al, 1998; tits: Carere et al, 2005; Oers et al, 2015). There are many different variants
parentchicks interactions among birds, whereas the effect of these interactiofgrmation of
personalities remains poorly understood.

Our goal was to study how interactions with parents influence the development of personalit
in chicks of blackheaded gul | . We identified persont@al i
specially modified for behavioral characteristics of gulls, and we studied patecks interactions by
monitoring behavior of gulls in natural environment. At the age ®213days, gull chicks showed
consistent individual variations in coping witiness.

Chicks with fAactiveo coping style could b
territorial aggressiveness and more frequent running to the parent before feeding during the fir
weeks of i fe. A Pas s i asiistn moré oftenkne braotd thieks psuatiydhadk |
similar coping styles. Parents of MfApassiveo
719 days, and fed them less often at the age of 3 weeks.

We assume that prolonged contact with pareftengrovokes begging in chicks. When it is
not positively reinforced by a portion of food, those chicks stop begging, and other active reacti
decrease, forming O6édpassived way of b eftraging o T
(kleptoparasit s m) i n fApassiveo chicks can compensat
during the second half of living in the colony.
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KAWAU POPULATI ON ON JULUKUL LAKE AND FACTOR
Mitrofanov O.B.
FSBI Altay State Nature Reserve, GorAtiaisk, Russia
olegl3jaylu@yandex.ru

Colony of kawau on Julukyl lake is unique nesting venue of this species in Altai Republic a
Al tay Kr ai (Mitrofanov, 1995, 2006 ; 2 0 I(®51) K
map of cormorant family (Phalacrocoracidae), South Siberia Mountains are related-toohigtain
boreal subzone of Ill mountain zone, where subsp&tiaacrocorax carbinensisresides. Kawau
is included in Red Book of Altai Republic from thesti edition (1996; 2008). In Altai State Reserve,
monitoring of kawau colony is conduct eiR0l2.eg
Julukul lake is situated in Julukul basin at an elevation 2200 meters near the border with Altay Res
and Tuva Republic. It is the largest higittitude water body in Altai Republic. It is a running water
lake, not too deep (max depth is 9 m) and fishy. The first reports on kawau near Julukul lake w
published by E.A. Irisov (1963) and the first descriptadmesting colony made by V.A. Stakheev
(1981). Cormorants arrive to the nesting sites in late Apgdrly May. The earliest date of arrival was
April 27, 1998. Brooding starts in the first half of May. The main colony is situated in the highe
stony mart of the biggest island of two in the middle of the lake. In certain years few couples nested
the next smaller island on the brink of the herring guéirgs argentatuscolony. The dynamic of
colonies nesting in 19772013 is as follows (inhabitecests only): 1977 13, 1986/ 86, 1987 81,
19917 117. Starting in 1992 , few couples built nests on the second islandi 12®on main island
and 3 on the next one, 19944 and 1, 1996 102 and 1, 1999 120 and 5, 2001 125 and 3, 2002
115 anad3, 20101 53, 2011 15, 2012 8. Nesting density indeXX(= L/R) was 0,321§ = 30) whereL
was the mean diameter of nesting holle®55 mm (Lim=220'320); R mean distance between
nests in the colony 808 mm [im=570'870; mean distance betweenests ¥ Nm) was
1000N32831 (Lim = 570/ 2800; C= 3,23; n= 77). In 1987, cormorants occupied two plots with 46
and 35 nests (Maleshin, 1987); two plots again with 67 and 31 nests with 5 single nests in 1991
1992, the number increased to four ploithwl5, 52, 23 and 10 nests; in 1994wo: 55 and 29; in
19967 three: 32, 43 and 15; in 200Xour: 43, 27, 23 and 32; in 200Zour: 33, 27, 12 and 43. From
2010, the colony consisted of only one plot. The highest nests were situated in the midiaie tie
lowest ones were on the periphery and in few detached nest building®hFWlarboegg layings
consisted of B4 eggs, which made 60% of all examined egg layimgs 100). Average size of egg
laying ¢ Nd&d was 3,12N0,11 eggs (im=1i6). The egg sizes n=40) were: L
(MNm)=63,56N0,5 (C=0,79, Lim=56,1*68,2 (56,1*39,) and 68,2*39,§; B
(M Nm) =39,14N0,81(C = 2,07, Lim = 56,1*68,2(56,1*39,) and 68,2*39.,§ . Vari abi |
length depended on the environment, while ¢hg g6 s wi dt h depended on
1966) . The meanNdeig granss wass4j29N0,81 (L{m = 46,0167,0; C= 1,49;
n= 34). Period of brooding was extended because of abiotic factors. Eclosion starts in the last dec
of June. Thanean size of brood i8,36N0,29 nestlings (im = 1i4; n= 11). Longterm monitoring
showed quick growth of kawau colony in the beginning with the consequent stabilization phase. In
opinion, gradual recession that commenced in 2002 was related tbeweanditions in the area,
especially in the first half of brooding, as well as to ice hummock when ice starts to move on the |
(Mitrofanov, 2000). Human factor is minimal because when anglers fish on the rivers flowing into t
lake, while the laketself is under ice cover. Moreover, the islands are surrounded by vast space
open water blocking easy access to the colony.
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POPULATION CHARACTERISTICS OF THE COMMON SHREW IN CONDITIONS OF
URBANIZATION
Morozkina A.V, StarikovV.P.
Surgut State University, Surgut, Russia
morozkina_a.v@mail.ru

The work was carried out in the Middle Ob Region in the city of Surgut inT2Q12. We
surveyed more than 70 habitats in undeveloped areas with different technogenic and anthropoc
load. During the entire study period, we accomplished over 7408t@4trap periods, accounted
1221 common shrew. Control study was conducted the vicinity of village Yugan, the overall matet
comprised 145 individuals. We used plastic cylinders485cm high without directing systems to
catch small mammals. Correction tiaic of 3.4 was used to compare abundance data (Starikov
Shmakova, 1985). Quality was ascertained using standard indicator of relative abundance, recalcu
for 100 24hour trap periods. To assess the abundance, we used scale, developed by A.P. Kus]
(1962).

We used conventional methods (Novikov, 1949; Dehnel, 1949; Dunaeva, 1955; Ivanter, 19
to study common shrew population.

Common shrew dominated the community of small mammals in the urbanized area, accoun
for more than 57% of all recordediamals, which is typical for natural biotopes of the Middle Ob
Region, to a lesser extent affected by maade transformation. Being eurytopic and most abundant
species in the city, common shrew was found in 70% of all studied habitats.

We recorded the fldwing abundance in the city in descending order: shrub in mixed woods
waterlogging areas of forest; in the ecotone: bpite forest wet dwarf shrubsedgesphagnum bog,
shrub smaleaved forests. The least common shrew abundance was recordediam np#ow and
floodplain meadows. Its abundance varied depending on the zone: thus, it was aveiiag8 (2,0
animals per 100 2hour trap periods) in the central zone, the zone of industrial enterprises, and t
floodplain of the Ob river, whereas it wasmerous or regular (8,30,9 animals per 100 Z2dour trap
periods) in the peripheral zone. Over the study period, there was a slight increase in the abundan
this species in urban environments.

Demographic structure was different from that of this graf animals. In overwintered
animals, there was a significant shift towards females in both urban population and controls.
urbanized areas, a youthful population compared to control characterizes demographic struc
However, such changes in demodrnapstructure are observed by scientists in the depression
population, or may evolve because of urbanization (lvanter, 1975; Bolshakov and others, 2001).

Breeding common shrew in the city of Surgut began inké&y and ended in late September,
with theoverall duration of about four months. The intensity of reproduction is low, confirmed by lo
percentage of participation form females (no more than 2%). Normally, overwintered females brou
two litters during reproduction period in the city, and no ntba& 5% of females had a third litter.

The average brood size of females from untransformed areas was slightly higher and equ.
7,53N0,49 in the overwintered females, whereas only one animal had seven embryos. The fecun
of the overwintered femalesf the urbanized and undisturbed territories did not differ significantly
(t(s3) = 1,28, p=0,22) and equaled 6,880,13 in overwintered females and 6X8,38 in new
females. We did not find significant annual and-egjated fecundity differences females in the city
of Surgut. Zonation of urban area had no significant effect on average fertility. Common shrew fertil
indicators were not lower compared to the one from natural habitats.

We found low embryo mortality (resorption embryos was leas 296) rate in the city shrews
with no embryonic loss in controls.
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BRAIN AS TARGET FORNANOSIZED AEROSOLS
Moshkin M.P.
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
Tomsk State University, Tomsk, Russia
mmp@bionet.nsru

Inhalation of airdispersed submicron and nasiaed inorganic and biogenic (virus) particles
presents a risk factor for animal health. Here we show that nasal aerodynamics plays a pivotal ro
the protection of subterranean mole vBllbiustalpinusfrom an increased exposure to hanoaerosols
(Moshkin et al., 2014). Quantitative simulation of particles flow has shown that their deposition on t
total surface of nasal cavity is higher in the mole vole than in terrestrial mldsntinusculugmouse),
but lower on the olfactory epithelium. Using MRI detection, we found a reduced accumulation
magnetic contrast nanomaterials in olfactory bulbs of mole voles in comparison with micéneafter
inhalationof nanaesizedMn aerosols Aerodynamic modedlso predicts higher impact of nanoparticles
on the dorsal area ablfactory epitheliumthan ventral, which also showed different ability to
nanoparticle uptake by olfactory nervol®gether, we conclude that nasal geometry and functiona
heterogeneity fothe olfactory epithelium contributes significantly to the protection of brain from
accumulation of aidispersed particles and virus especially in chisel tooth diggers, such as mole vole
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TERRITORIAL SPECIESAND POPULATION CONSIRVATISM OF SPARROWSN THE OB
HIGH-WATER BED
Moskvitin S.S, Gashkov S.I.
Tomsk State University, Tomsk, Russia
zoomuseum.tsu@rambler.ru, parusmajorl@rambler.ru

In biodiversity studies, assessing functional traits of genotypes, which determine gro
differences in birds in the population and species structure, should be a priority. That dire
differences inside the species and population in the way those spezilsked with the birth and
nesting territory. Distinguishing birds on the basis of such qualitative features (phylopathric a
nomad) is important not only methodologically, but also to understand population stability a
resolution of critical situabins.

One of the ways to determine those may be
all ows for quite valid material, which descr
all with regard to nesting and natal, andmaalic conservatism to a lesser extent. All that is
phylopathry. With this, we mean the reference spots in the areas of species and populations, whic
constantly used by individuals, and then groups. Separating and studying structural types with re
to the territory helps resolve the issues of profit, which birds benefit from such approach. Theoret
advantages of phylopathry over nomadism so much typical for birds, may be related with str
suppression, energy saving, impact on the psychoemottmmafort, foraging, better reproductive
environment, and probably higher offspring quality, better survival, etc.

We wused data on sparrow birds banding, c
stationary in the Ob higlvater bed during 15 years study phylopathry. In total, 22622 birds of 84
species were banded. Of those, we used data of 20 species returning to the stationary territories
one year or more, for the current presentation. We calculated phylopathry index for them, calculate
proportion of those returning in one year or more. Files sparrow nesting group showed the higt
phylopathry (6,31,5%; n=1005), followed by lentil (4,840,9%; n=498), common swallow
(3,4N0,8%; n=704), germander (2/80,6%; n=1558), yellow vagtail (2,1N0,6%; n=1942),
garden millerbird (2,0N0,8%; n=1457), singing cricket (1,81,3%; n=688), Luscinia svercica
(1,7N2,5%; n=1942), starling (1,800,5%; n=1194), longtailed rosefinch (1,811,0%:; n=312),
sedge warbler (1,81,0%; n=1490), booted warbler (102,3%; n= 96), sandmnartin (0,4N0,2%;
n=3483). The all are most typical for the Ob highter beds in the nesting period.

Thus, these species are the best models to study biological advantages, which they may
from the affinity to the nesting site and birthplace. Additionally, these affinity data not only alloy
studying their biological advantages, but can also be selected to assess qualities using ¢
physiological and behavioral analyses.
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THE MODERN NUMBER AND PREVALENCE OF HAMSTERCRICETUS CRICETUB.) IN
THE VALLEYS AND MOUNTAINS OF WESTERN SIBERIA
Moskvitina N.S*, Ravkin Yu.S"% Bogomolova I.N;, Panov V.V
17 Tomsk State University, Tomsk, Russia
21 Institute of Animals Systematics and Ecology SB RAS, Novosibirsk, Russia
mns k@mail.ru, zm@eco.nsc.ru

Having vast Eurasian areal (Gromov, Yerbaeva, 1995), European hamster (hereinafter ham:
population redoed on a significant part of its European habitat, which entailed its inclusion in th
protected list in a number of countries (Poplavakaya et al., 2015; Surov et al., 2016; Ziom
Banaszek, 2007; Rusin et al., 2013). Asian part of its areal was studiethil only in Omsk Province
in recent years (Sidorov et al., 2011). That is why the analysis of prevalence and distribution chang
the Western Siberia is of great interest related to years after publication of monographs on mamma
the valleys andnountainous regions of this territory (Laptev, 1958; Yudin et al., 1979).

The present report is based on the materials, prevalence, and distribution of hamster from
Databank of the zoological monitoring lab in the ASEI of RAS SD from 1957 until 20&5used
reports of 4501 habitation options from catching using grooves, fences and mashers. Our predece
used data from meeting this animal in real situation and reported its prevalence not only basec
catching, but feedback from the local populatzm fell stockingup. The scale of this stocking is
prompted by archives and published data (Neronov, 1965; Sidorov et al., 2001; Mashkin, 2007)
1929, 5741174 fells in total were stocked up with almost Z6@0reduction compared to 1925, based
on the data of AHUnion Cooperative Hunting Union, in charge of stockimmat that time. 3389514
hamster fells were stocked in the USSR in 1951. Number of fells dropped by five times already in
50s in Altay region, noted for the greatest number o$ figllstockup (Savinov, 1953). Due to virgin
soil reclamation in Omsk Province, they also reported almdstd5reduction of fells stockingip
(Sidorov et al., 2011). Before, hamster fells stockipgvas considered as backup of agriculture from
lossessmcurred by Aunlimited hamster reproductio

Fells were not stocked at a time of our studies, and the absence of such information may rec
the number of locations where it exists. Nevertheless, within the la€04@ears the hamster
prevalence notably changed and, most probably, nowadays is not recorded in Southern taiga of I
and Ob rivers nearby locations, as well as earlier reported expansion intaigaichnd southwards
along Biya River down to Teletsk Lake. Hamster prevaletaogng the last 60 years dropped by
almost third; however, there are no grounds to claim catastrophic reduction of its population, as we
its areal, which lessened only because of expansion into river valleys in taiga zone and Altay lowla
earlier.
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FIELD MOUSE POPULATIONSAPODEMUS AGRARIUBALL., 1771) IN THE URBAN
ENVIRONMENT
Moskvitina N.S, Bolshakova N.R.Tsymbal O.S.Kokhonov E.V.
Tomsk StatéJniversity, Tomsk, Russia
mns_k@mail.ru

Field mouse (FM) is a species inhabiting all Eurasian cities within its areal (lvanter, 197
Andzejewski et al., 1978; Lisin, 1982; Tikhonova et al., 1994).

In Tomsk, FM was identified since the commencement tdileel research of Siberian fauna
(Laptev, 1958). This report is based on small mammals (SM) catchesi {8984 20012016) in
Tomsk parks and peripheral green zones, where this species h&ad08%0 prevalence. Such
attributes as habitats fragmentatiorddfM spatial dissociation may imply those are independent
populations. We studied the interrelation of the species in SM communities, population cot
dynamics, reproductive activity, demographic and phenetic (10 items, including number of openir
for nerves and vessels on the skull bilaterally) structures, morphological traits (body mass and len
nutritional state index) and mandible shape variability.

One of the popul ations, named o&égrovebo, I n
where it dominates (91% on average). The sec
dominants (3,70% to 51,72% in different yeart
24,0 individuals per 100 traglays) with 3y e ar cy c | e . uldli@ caunt haegesnfrom @to p
4,9, reaching the level of 10 individuals per 100 4dags only once). The first population females
bring one to three pups, and underyearlings bring mostly one pup. Embryo count ranges from 4 t
(mean count 7,6810,28). The proportion of females withi 80 embryos is 68%. In the end of 80s
(Moskvitina, 1999), this population was found to have a number of forms with different fertility. Thu:
overwintered females had most diverged counts from the mean, which reprodeaely ispring or
winter, and having 1j&8,7 embryos less compared to those females reproducing in late spring; tt
resemble reproductive behavior of synantropi
females broughti2 pups, while overwinted females had three pups. Embryo count varied from 5 tc
10, being 8,2410,31 on average. 81% females had eight and more embryos. The populations |
similar age and sex structure sad (approx. 88,%ge group of underyearlings prevailed, whereas
there vere twice more males in both populations. Therefore, with regard to ecological indicators, 1
populations firstly differed in the count and its span, which were determined largely by saturation
communities with species.| vAnhento sal Isows |faar esntv
one species in one case, whereas in the otlkstribution of resources among all 11 species of the
community. Mor phol ogi cal traits anal ysis showed
(tc< 0,05), i.e. maleare bigger than females, and their nutrition state index is higher. There were |
morphological differences between populations.

In terms of phenetic structure, the populations differed in the extent of phenological fur
i mpl ement atii @4, 9Shqrtihwed@dnds) as well as its structure. Thus, the first
population notable stands out because of the rare and unique variations of craniologicali phen
61, 5% vs. 30,8% in the ASoutherno. nGr oveo
mandble curvature, smaller angle of tooth row, and a different arthrodial appendix condyle.

We suppose that the attributes of urban population field mouse are on the one hand lar
determined by the quantity and composition of accompanying species, whertba@sother by spatial
isolation, entailing genetic originality of each of them.

This research was conducted as part of the Competitiveness Improvement Program of TSU
"8.1.25.2015) .
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STUDY OF THE RELATIONSHIP BETWEEN THE HYDROMINERAL REGULATION AND
THE REPRODUCTION CYCLE INT'YPHLONECTES COMPRESSICAUDAMERIL AND
BIBRON, 1841 (AMPHIBIA, GYMNOPHIONA)
Moudilou N.E, Yousef M, Exbrayat JM.
Lyon Catholic University, Lyon,
emoudilou@univcatholyon.fr

Typhlonectes compressicauaa viviparous gymnophiona amphibian living in tropical areas
of South America. This lengthened amphibian is submitted to seasonal variation characterized |
rainy season (January till June) and a dry season (July till December). In this specias there
superimposing of both the seasonal and breeding cycles, allowing the birth at an ecologically favor:
period for newborn survival. When animals were maintained in aquarium, the absence of dry sea:
mainly disrupted the female reproductive cydlBe aim of this study was to understand the links that
could exist between the reproduction of this animal and its hydromineral regulation. For that, we ch
to work on the arginingasotocine (AVT) / mesotocine (MST) system, two neurohormones implied ir
hydromineral regulation and sexual behavior. The study included npaéggant and nepregnant
females captured during the dry or the rainy season. After the localization of both neurohormone
the hypothalamic level, we worked on the kidney in ordepéoform a morphometric study of
Bowmandés capsule and bl ood capill aries, and
localized aquapori2, the vasopressiregulated watechannel protein. AVT, the antidiuretic
hormone, its receptor and tlaguaporir2 were more expressed during the dry season. However, n
difference was observed between males and females. It has been shown that there were intera
between neurohormones, pituitary hormones and steroid hormones, which remain to study
Typhlonectes compressicauda
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LONG-TERM DYNAMICS OF BANK VOLE REPRODUCTION DURING REDUCTION OF
INDUSTRIAL EMISSIONS
Mukhacheva S.V.
Institute of Plant and Animal Ecology UB RAS, Ekaterinburg, Russia
msv@ipae.uran.ru

Currently, indistrial pollution poses a real threat to the biosphere. It has a significant impact on
components of natural ecosystem, as both direct (toxic effect of pollutants) and indirect (through
transformation of habitats, increased interspecific competitieduced resistance of the organism)
impact. In recent decades, there has been a downward trend in emissions as a result of improvem
technology and/or shutdown of enterprises. Reducing the anthropogenic impact initiates ecosys
restorations ofilmact ar eas, which makes it possi bl e
were previously assessed only based on modeling.-tevng studies of the dynamics of separate
components of the biota in the impacted areas are either absent or scaraee @abked on a
comparison of 3 time slices for a short period of observation, which does not elicit true causes
recorded changes. Reproductive characteristics of small mammals (SM) are sensitive to the t
impact and their deterioration is indicaivof poor condition of local populations (Bezel, 2006;
Lukyanova, Lukyanov, 1992, 1998; Moskvitina et al., 2000; Mukhacheva 2001, 2007; Mukhache
Bezel, 2015; Kozlov et al., 2005; Kataev et al., 1994, etc.).

The main aim of our work was to analyze leiegm (19902015) dynamics of SM reproductive
parameters resulting from significant (98%) reduction of industrial emissions of a large-soygber
(Revda, Middle Urals).

We used bank voleMyodes glareolysas model object, as one of the dominating SMroomities in

the forest habitats in the impacted zong2(km from the plant, 1), the buffer (8 km, B) and the
background (2030 km, F) areas. Animals were caught by diaps each year (Mdyeptember) at the
same time in all areas. We accumulated 830&0nights, captured 235K1. glareolus We assessed
the following i ndicia284 t+8 71 £38): nunobereliters f(NL)npotertial
fertility (the number of corpora | utea in
emlryos, LS). We tested the interrelation of reproductive parameters with the level of contaminati
the period of the study (19909971 high emissions, 19920091 reducing emissions, 200P0157

low emissions), age and local abundance of animals in ratéte ANOVA.

Females reproductive parametershf glareolusfrom background sites were superior to polluted
areas, while the fecundity of voles from impact and buffer areas differed a little (NIL;G2N0,06;

B i 1,59N0,04; I'i 1,49N0,07; PF: Fi 6,48N0,11; Bi 6,32N0,16; |i 6,18N0,39; LS: Fi
6,02N0,11; Bi 5,80N0,14; 11 5,82N0,25). Reproductive parameters coefficient of variation (Cv)
di dndét e x cveae dmile2abdbsitashe level oftoxic loaddid not affect main parameters
of M. glareolus reproduction (p>0.05), indicating high resistance of the species reproductive
characteristics to anthropogenic factors. At the same time, the age of females (overwintered anit
were more fecund) and thewdglance of animals (its decline has led to a consistent increase in PF a
LS, but NL/ per 1 female has decreased) sign
parameters significantly differed during various periods of observations; hovaalistincttemporal
trend was iThe bbsalved chkangeswere due to the effect of naturally occurring factors (fir
of all, population density and peculiarities of demography). Annual (after 2010) captures
pregnant/lactating females and youagimals which left nests in the affected areas showed som
improvement in habitat quality for SM during the period of stable low emissions.

Thus, timeseries analysis of basic bank vole reproductive parameters showed no effect of reductiol
emissions dung 25 years of observations.

Parti al financi al-24s26.pport by Project -~ 15
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SMALL MAMMAL COMMUNUTUESIN THE IMPACTED AREAS: THE IMPORTANCE OF
LANDSCAPEECOLOGICAL DIVERSITY CONSIDERATION
Mukhacheva S.V.Davydova J.A.
Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
msv@ipae.uran.ru

Anthropogenic impact, including industrial pollution, leads to the transformation of nature
habitats, theifragmentatiorand/or degradatior ma | | mammal 6 (SM) commu
changes differentlyThe abundance and species diversigy decrease (Andrefh994;Didham et al.,
1998; Fahrig, 2003Silva et al., 2005) increase(Kirkland, 1990; Fisher et al., 2011jyemain
unchangedBurel et al., 1998; Jacob, 2003; Pocock, Jennings, 2008; Bates, Harris, 2009; Men et
2015),or change nomonotonially (Connell, 1978; Grime, 1979; Conde, Rocha, 2006). Despite thes
unfavorable conditionseseralSM speciesare aapted to life inhe transformed environment. One of
them form isolatedettlementswhile others set up megaopulationswhere individuals move between
separatdragments(Adler et al., 1985; Quental et al., 2001; Pires et al., 20023.generalist and
invadingspeciesuse advantage of such conditiq@hore et al., 1997; Burel et al., 1998; Gentili et al.,
2014).

The impacted areas (sites around of sources of industrial emissions) are characterized by st
fragmentation and high mosaic structure of habitats,rbptrtance of environmental heterogeneity in
formationof SM communities under th@nditions of industrial pollution is poorly studied so far. The
reaction of SM communities to the industrial impact are traditionally studied by comparing populati
within the limits of 1i 2 options of habitats, presented in the entire load gradient. It shows that :
increase in pollution level resulted in dramatic decrease of the species diversity and the abundan
SM community (Lukd]j aawdow 2007;Mukhdghevataly, 2010K&e\8 et
al., 1994; Kozlov et al., 2005rew attempts to consider landscagm®logical diversity of the areas led
to essentially otherconclusionsabout the reactions of SM populatiots the industrialpollution
compared to theraditional approaci{Mukhachevaet al., 2012).This work is a continuatiorof
previously initiated studies.

We carried out our investigations near the Karabash Copper Smelter in two areas: the impa
zone (1Z, 1,55 km from the factory) and theackground zone (BZ, 2@5 km south of the factory).
Catches were made in seven pairwise variants of habitats (VH), typical for studied region: pi
floodplain, birch and birch light forests, reed marshes, meadows and dumps of household waste.
caught aimals in July 20122014 in all VH simultaneously within the zone limits. Three lines of traps
were installed in each variant of habitats (10 smmaps, 5 livetraps). We assessed the abundance and
species composition of SM communities. 5500 -maghts were checked, and 443 individuals were
caught.

Fragments ofhe same habitats in the IZ occupied smaller areav@neicharacterized by more
severe conditions. This is reflected in the abundance of anwiatd) in the 1Z was twice lower than
the BZ 6,8 d 10,6 ind./100 traqmight). Species richness of the compared areas differed slightly: 1.
species noted in BZ, and 11 in IBecause separate habitats are fragments of a single landsca
mosai¢ the presencef species in these sites depended not only alitgusize and degree of
fragment isolation, but also on the adjachabitats. The wood mouse (typical generalist species)
actively inhabited all studied VHs: in I1Z it occupied the entire sites (36 % of total abundance), wher:
inBZi5 of 7 yJyendifo®msy .[ Ani mal s o0 c c u whee dheyswevad u
due to theirhigh mobility and ecological plasticity by using adjacent habitats resources. In the B.
other 11 SM species were distributed evenly, except water shrew and bank aiesvH. In 1Z on
the contrarypother 10 SM species wenehabitedvery unevenlyAs a rule,animals were observed in
1i 3 VHs, where they reached high abundance (close to BZ). For example, common shrew, bank
tundra voles inhabited mainly floodpldiorests, while common vole settled down solely in meadows.

Thus, the study respons&dMthecirmusimal pdllution @ssi@portant to
consider théandscapeescologicaldiversity of areas.

104



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

ACTIVITY OF THE WATER VOLE DURING THE PREWINTERING PERIOD WITH HIGH
NATURAL POPULATION COUNT
Muzyka V.Yu, Potapova O.FPotapov M.A.
Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk, Russia
muzyk@ngs.ru

Seasonal change of habitats is a phenomenon characteristic of wat@rwotga amphibius
(Linnaeus, 1758), in Western Siberia (Maksimov, 1959; Panteleev et al., F8O)he breeding
season, itainly inhabits riverside areas with hydrophilic vegegatin autumn breeding stops, and the
animals move into drier habitats with meadow vegetabaming this period, they intensely dig burrows
with feeding tunnels and make stores for the winter. In the autuintar season, both males and
females live aloe, occupying separate burrows, and rarely come to the surface, leaving secret
(Panteleev, 2001PDbviously,because of this reasomany important aspects of species ecology, which
are characterized by pronounced population dynarhiage not been suitiently studiedso far In
particular,the question ofwvhich factors and to what exteate able toaffect population reduction,
especially at its high density, when competition for vital resources becomes extremelgtidcoteds
clarification

The work was carried out near Lisii Norki village, Novosibirsk Province, in September an
October. In 1994, during the phase of a high number of water voles, we used methods of full cap
with marking (6011 and 1111 ) -teckidg(Rogoe et plt 1992to c
study the activity of individuals during their transition to winter lifestyle in a fenced area of unct
meadow ( 1 3 fosition and actigity of each animal scanning with radio transmitter wa:
conducted with the intervalsbf hours (4011 and 511, 289 entri

In 1986 2001, 139 burrows were excavated; their structure and weight of feed stores we
studied. In 1999 and 2001, 25 youofgthe-year and 3 wintered voles were placed in individual cages
in a vivarium with free access water for a period of 2 to 7 days. Room temperature was kept &
+10N3A C. Each cage was equi(ned themvserieth as ta shelterpvheses
nesting material was placed, and the other served as a pantry equipped with a fieEsD(@)0®Both
bedding and food were taken from the burrow of the corresponding experimental animal. To con
natural drying of feed, we left one similarly equipped cage without animal. Every day all tt
experimental voles, their nests and feed residuesencéiges were weighed, and the cages were
rebooted with fresh nesting material and food. Daily feed intake was corrected for natural dryi
(Potapov et al., 2004, 2012).

It turned out that at high numbers, voles were active underground in burrows modily thea
nest for the periods from 18to 19° and 2£% 24%, rarely came to the surface or moved within 5 m
from the exit hole, and did not contact with each other directly. The mean radius of the area occuj
by the burrow during the study period was no more than 10 m. We found that feed stores se
females were significantly smaller than those of malesghifeg stocks adjusted for individual daily
feed intake showed that only a small proportion of voles were provided with enough food for winteri
in a period of high population numbers. We found that in such years animals were unable to cr
feedstocks wficient for safe wintering. Food deficit during the winter also lead to increased femal
mortality (Potapov et al., 2004, 2012).

Thus, our findings of relatively small areal ranges and low activity of water voles 4n pre
wintering period at high numberas well as an insufficient food supply they entail, especially females
confirm that winter food deficiency can cause decline of population size during the subsequent peri
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CORRELATION OF PHYSIOLOGICAL STATUS OF MOTHER AND OFFSPRING IN FELIDS
NaidenkoS.V., Alekseva G.S.Erofeeva M.N.Pavlova E.V.. Antonevich A.L.
Institute of Ecology and Evolutigioscow, Russia
snaidenko@mail.ru

Individual differences of animals is a unique material for the realization of natural selection
evolution. Diversity of lifestrategies related with the inherited traits of physiology and behaviour ma
be set on the early stages of ontogenesis. They are ddpende ct | y on fdAmater
related in mammals not only with the hered
prolonged period of pregnhancy and lactatibnfelids, almost nothing is known about the effect of
f emal es 6 ang thd préghanay and lactation on physiological status of offspring. Som
studies were dealing with the effect of maternal status and behavior on offspring growth rate
nothing is known about the effect of hormonal and immune status of females amgf&@ptus. The
aim of our study was to describe the dynamic of some physiological parameters of offspring and tl
correlation with the maternal physiological status. This study was conducted at the biological stat
ATchernogol ov k a oons fdi the Ipnaes wareyoftea descdbied aarlgmkplov et al.,
1994; Naidenko, 2005). Domestic cats lived in small outdoor enclosureSe@chy and were fed six
days per week. We collected blood sampgpetvo of
weeks for the hormonal analysis. Serum was stored8#. We used commercial kits to detect
testosterone (T) level (Immunotek, Moscow, Russ$vreover, blood sampling was conducted for 6
Eurasian lynx females at the 15 days of pregnahctylomestic cats blood samples were collected
under physical immobilization at the 15th day of pregnancy and at the day of birth and once every
weeks during |l actation. The estimation of #fi
(Israel) for he detection of antibodies titer to panleukopenia virus, herpes virus and calicivirus. V
described the dynamic of T level in domestic cats during lactation. T concentration chanc
significantly during this period (Friedman ANOVA: N20, df=6, T=17,25, p=0,01). T level
increased gradually more than two times from the birth until tiéewie e k o f kitter
0,69N0,25 to 147 N0,35 ng/ml). T concentration in lynx kittens was at the maximum soon after birtt
(3 days of a g esignifiEaateffect on Tlevel ia ynx kittkers (GLM: £6,61; df= 6;
p<0, 001) , but not the factor fisexo."wekkofageand
then increased significantly t o ffdcted sgrifieantlp T t
level in kittens (=9,72; df=15; p=0, 000 ) . Common effect of thi
significant (F=7,70; df=90; p=0,000). It allowed us to suggest that T level of kittens may correlate
with the envoetlh.erfvserTagle T concentration in fe
pregnancy in comparison with the other life periods. Probably it may result in T increase in hewb
kittens, but we did not find correlation of T levels in newborn kitteng their mothers during the
pregnancy. The titer of antibodies to herpes virus, calicivirus and panleukopeninia virus in newb
kittens and their pregnant mothers correlated significantly and positively for herpes and calicivil
(N=11, R=0,78/0,84,p=0,00) , and with the titer of infat h
all three pathogens (N11, R=0,76/ 0,97, p=0i 0,01). The changes of androgens level in carnivores
ontogenesis were described just in a few cases (Frank et al., 1991nkdai@805). High level of
testosterone in newborn kittens may be related with the intrauteral exposure to high T level in pregt
mot her s. During the pregnancy T | evel i n f el
other carnivores (spgd hyaena) androgens level was also high in newborn cubs. Females
mammals transfer antibodies to the offspring through placenta or milk after the birth defending ther
the pre and postnatal ontogenesis. Comparing antibodies titer in kittens andnibtbiers we found
their strong correlation after birth that support the transfer of maternal antibodies to kittens &
probably determine different quality of offspring. Such way, an effect of physiological status
mothers on offspring is reflected ineir immune status and testosterone level in kittens and, possibl
result in significant differences in their individual l$rategies. This study was supported by RFBR
grants 1604-00757 and 1634-00844.
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SEX AND AGE STRUCTURE OF THE POPULATIONOF STRAY DOGS OF SURGUT
AREA AND SURGUT REGON
Nakonechny N.\.lbragimova D.V, Emtsev A.A.
Surgut State University, Surgut, Russia

yyd@list.ru

Currently, the solution to the problem of stragimals is important in the life of any large
municipality. Neglected pets worsen sanitapidemiological situation, because they are the source o
27 infectious diseases transmissible to humans, including 3 virozov, 12 bacterial, rickettsial 3, 9 fur
infections and the reservoir 22 agents of dangerous diseases common to humans and animals. The
be combined in large flocks, are very aggressive, attacking people (Blokhin, 2002; Snegirev, 20:
One aspect of human impact on the nature of the reiijerare domesticated animals and human
wildlife species. While seemingly isolated from wild animals carnivores come home with them in
variety of interactions (Rakhimov, Shamsuvaleeva, 2006).

The purpose of the studythe definition of sex and age stture of the population of stray
dogs, the laws of its distribution in chorologic territorial administrative boundaries of the Surgut ci
and towns of Surgut region.

Study of stray dogs was carried out in October 2014 for the June 2015 study of thetlagea in
Surgut city was 126 kfn(the area of the municipality of about 213 3¥ntovered 625 km route. The
settlements of the Surgut districtown Solnechny (7,3 kfrarea), town Barsovo (2 K town Bely
Yar (7,1 knf) (located in the vicinity of the cityjpwn Fyodorovsky (60,1 kfhand Lyantor (63 kr)
covered 210 km route. Taking into account the architectural and-pgtamning zone territory of
settlements divided into lowse, multistorey, forest park, industrial and horticultural area (Master
Plan .., 2008). Registered homeless and neglected dogs: 1267 individuals in Surgut and -
individuals in the localities of the Surgut district.

Paul and approximate age adjusted visually (Poyarkov, 1989). Distinguish the following a
categories: 1 puppies2i young; 3i probably young; 4 probably old and % older individuals.

The population of stray dogs in the city of Surgut is represented by males more often tt
females. Males the most moving part of the dog population. In the winter and springdseaf
research in all areas have seen their dominance. Thadewhorticultural and industrial zones in the
winter, their share was between 13% and 25%, and in the spring of 10% to 16%. In the town Bely
Barsovo Solnechny and high dominance of matethe lowrise and multareas in winter and spring.

In the town Fyodorovsky and Lyantor in the area of-ltse buildings of a high proportion of males
(31% and 38% in winter, 33% and 34% in spring) and females (25% and 34% winter, 13% and
22%7 in spring).

The settlements account all age categories of dogs. Dominated adult dogs from the third
fourth category. The only exception was the age distribution of dogs in Lyantor in the winter a
spring of studies have observed the dominance gpipsdmales 15% in winter, 22%i in spring;
female 17% and 28%) and young individuals (males 13%owinter).

Dogs life in zones of the city is determined by the strategies of social and feeding behavior,
attitude of people to their gender at netgelcmaintenance. Identical trends discussed the problem ir
the Surgut city and the town Solnechny, Bely Yar and Barsovo due to the close proximity of ec
other, which ensures the safety of the population of stray dogs under unfavorable conditions
exisence. In recent years, the city of Surgut consistently favorable conditions for the life of do
(Nakonechny, Ibragimova, 2016). In the town Fyodorovsky and Lyantor revealed the instability of t
population by sex and age indicators, as small area of $etiements are provided with adequate
housing and domestic control.
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SOME ASPECTS OF THE CONDUCT OF POPULATIGNRAY DOGS OF SURGUTITY
AND SURGUT REGION INWINTER AND SPRING PRIODS
Nakonechny N.\.lbragimova D.V, Emtsev A.A.
Surgut State University, Surgut, Russia
yyd@list.ru

Study of stray dogs as a component of urban araasecessary condition for resolving many
important tasks related to the environment of the dihe severity of the situation is due to constant
and increasingly strengthen the contact with these animals that reach in urban areas rather
number. The sharp rise in the number of stray dogs in Russia observed from the 90s (Rybalko, 2(
so theproblem is particularly acute at the moment. To date remain insufficiently studied suc
important issues as the population dynamics, spatial, social structure of the population of dogs, the
no uniform classification of environmental types, evaluatadntheir role in the lives of urban
ecosystems and urban society (Sedov, 2007).

Study of stray dogs was carried out in October 2014 for the June 2015 study of the area in
city of Surgut 126 krn(the area of the municipality of about 213 Hncovered625 km route. The
settlements of the Surgut districtown Solnechny (7,3 kfrarea), town Barsovo (2 Ky town Bely
Yar (7,1 knf) (located in the vicinity of the city), town Fyodorovsky (60,1%and Lyantor (63 kr)
covered 210 km route. Taking intocatnt the architectural and tovahanning zone territory of
settlements divided into lowse, multistorey, forest park, industrial and horticultural areas (Master
Plan ..., 2008). Registered homeless and neglected dogs: 1267 individuals in Surgut a4&8 an
individuals in the localities of the Surgut district.

Eating strategy stra
ithat's the basic strat
Aboarderitionod rarely A
type of fatness fA10 was r ec o-rpoeeikdin puppteh €ypesaf]
fatness fA20 and A 3vingairthendrold individuals. raveraple factocs oy suah i
dynamics are stable food supply, the presence of places for shelter, as well as high social adaptati
the population of stray dogs and dogs gmostwi
|l i kely the youngo.

All localities dominated mongrel dogs. Among thoroughbred often met Hikekand sheep
doglike (German Shejplog). The prevailing schooling behavior of dogs in city and in towns. In
horticultural and lowrise and dog woodland arean form a flock for a short period of time to search
for food and Ahunto of small vertebrates. Be
taking into account population growth from the surrounding forest areas have increased in numbe
homeless (75%); in the snefnee period, the population consisted of 65% of the homeless. Any typ
of behavior takes place in the relationship between man and dog, are often recorded indifferent,
beggars and the cowardly, rarely met aggressive dogiat{tey females and neglected in an industrial
zone).

any dog f oand.

0gs studied settle
o f
i ngd sporadically

y d
egy
begg

One of the reasons why in the snow period there was an increase of stray dogs is assoc
with the completion of the population cowardly individuals, including breed characteristics. The
dogs comerbm the surrounding forests, where food supply becomes inaccessible (Sedov, 2007).
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FEATURES OF GENETI C STRUCTURE OF STEPPE MAI
REGIONS OF MIDDLE VOLGA REGION
Naumov R.V, Kuzmin A.AZ?, Titov S.V!
17 Penza State University, Penza, Russia
21 Penza State Technological University, Penza, Russia
naumov_roman@mail.ru

Studying genetic str ucMamo® bobdkM¢sltle)p pies mear
research issue, ekd to largescale introduction of marmot in 70s in Russia. Introduction of large
number of individuals from significantly remote maternal colonies resulted in greatly distorted ge
pool of most colonies. Although gene pool estimation was almost impmssikre appeared some
hope to recover lost information with wide use of molecular genetic methods. Genetic statistics hel
i dentify genetic structure attributes of ste

For genetic structure and genetic variability analgs o f spatially f
populations and their individual colonies, markers of mitochon{ibidbop, 1063 bpn =23 anduyt
b, 1013 bp,n=17) and microsatellite(IGS-bp, n=77) DNA were used. Sequences of mtDNA
fragments were analyzed usiNtEGA 6.06, DnaSP 4.10 and Network 4.6.1.3. Based on the frequenc
di stributions of microsatellite alleles, t h
structure were condusdtl using multilevel fstatistics (indices of inbreeding, fixation, heterozygosity
and standard indices of diversity and variabili#léqgin 3.11)

Results:

1) D-loop sequences analysis (Mihethod) allowed clustering of colonies from geographically
isolated sites into several groups: GRGR3 were relict colonies of steppe marmot with genetically
identical daughter colonies and GR2 were daughter coloniesedomfter reacclimatization. We
identified 15 haplotypes. st (Tajima) points to possible colonies number and population increas
after bottleneck effect. This conclusion is in line with reacclimatization history of steppe marmot ar
recovery in Volga B gi on. Medi an network created incl
colonies uniting maternal and daughter colonies formed after reacclimatization.

2) Cyt b sequences analysis (Miethod) allowed to unite colonies from geographically
isolated sitesn two groups only (GR1 and GR2), relict colonies of steppe marmot with geneticall
similar daughter colonies.

3) Microsatellite DNA sequences anal y&k s
Wmod= 0,588)and isolated, and gene flow between thveas low (fst= 0,55).

The work was funded by RFBR "14-04-00301Q and by the Ministry of Education and
Science of the Russian Federation with financial support to Penza State University for scient
research in 20142016 (project 1315).
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THE ROLE OFMORFOFIZIOLOGICAL HETEROGENITY OF BREEDING FEMALES IN THE
REGULATION OF OPTIMAL POPULATION NUMBERS
Nazarova G.G.Evsikov V.I.
Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk, Russia
galinanazeova@mail.ru

One of the most important factors that determine the relationship of reproductive function a
the population size is the use of external environment resources and accumulated body reserve
reproduction (Pianka, 1976; Weiner, 1987). Thiexea great interspecies diversity in the role of
endogenous reserves or external environment resources in the reproductive process initiation, su
of pregnancy and lactation. Females of some species come into reproduction only once they ree
certan threshold of internal fat reserves. During lactation, they use predominantly accumulated bc
reserves (capital breeders). For others, the availability of food resources in the external environn
(income breeders) is essential. Third (and most of them)ed bot h of t hose |
2000). Availability of deposited body reserves is very important to supply increasing energy need:
the peak of lactation, and to reduce physiological and ecological cost of reproduction (Reznick, 1€
Speakman2008). The role of the relative level of body reserves that maternal organism can spend
reproduction in the plastic regulation of life history and the numbers of individuals of parental a
progeny generations is not well understood. It is believedrtddent overwintered females do not
significantly differ in their reproductive fitness, since they usually all have placental scars or embry
in the uterus. Individual differences in the level of fetal or early postnatal losses that mostly contrib
to the realization of actual fertility and assessing of which is difficult in the wild, are usually left out c
scope. Based on the studies of water vole from cyclic populations and dagtiv@nimals, they
obtained the following results: 1) presence of ajiendifferences between females in the ability to
accumulate body reserves in the first half of pregnancy for the needs of lactation; 2) accumulatiot
body reserves was accompanied by morphological and physiological adaptagiuasging the liver
and spleen during pregnancy; 3) fat stores accumulated during pregnancy serve to increase
reproductive contribution of females; survival of offspring, because the growth rate of progeny w
positively associated with the maternal fat reserve; 4) relatwribution of maternal effect to the
variability of newborns body mass is 15%; 5) maternal effect has a significant modulating impact
the viability and reproductive potential of water vole from natural populations, thus, optimizing the
numbers athte level, appropriate for the environment.
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HUNTI NG Bl RDS OF RIVER KET6 BASI N (TOM
Nekhoroshev O.G.
Tomsk State University, Tomsk, Russia
oleg@green.tsu.ru

The studies were conductedin20290 15 i n the Ketd river bas
used the method developed by Y.S. Ravkin (1967) for the surveys. We conducted this study on
categories of the habitats elements, corresponding to the huesioigrces: forests, young forests and
shrubs, mires, meadesteppe complexes, agricultural lands, inland water bodies, and floodplai
systems. The overall territory coverage was 450 km.

The aim of our study to assetshse tnhied dsltea tceo
river basin.

We found thirtyeight species of game birds in the study area. Species listed in the Red Book
Tomsk Province Rufibrenta ruficollis, Anser anser, Cygnus cygus, Grus grus, Haematopu
ostralegus, Numenius arquatugjriNenius phaecopus, Limosa limpsaere not included in this list.

Galliformes and Anseriformes were the most valuable as hunting resources. Different spe
of shorebirds and pigeons were less important. Chickens and geese had the greatest valung as h
and trading resources. Various kinds of waders and pigeons were less popular.

Number of upland fowl in the area increased in recent years. Population den$iyrad
urogallus, Lyrurus tetrix, Tetrastes bonasia and Lagopus lagapesaged 2, 8, 12nd 3 birds/kr,
respectively. However, the number of grouse in its favorite locations (dark coniferous taiga and mi;
forests of river valleys) reached 150 birdsfkoy the end of summer. Number $€olopax rusticolla
reached one bird/kmAn hour obserions resulted in the identification of 5 individuals in the
peak evening hours. Number of waterfowl was quite high and remained stable. We found 11 specie
ducks during the study period in the ardanas platyrhinchos, Anas acuta, Anas penelope,sAna
clupeata, Anas crecca, Anas querquedula, Aythya ferina, Aythya fuligula, Bucephala clangula, Mer:
merganser, and Mergus albelluShe most productive in terms of ducks nesting density were lake
floodplain complexes, where the average density was 14h2tq 50 birds/kif). Second most
i mportant habitat of waterfowl were tail¢naher i
marshes and swamp forests nesting density did not exceed the level of 0,5 and 0,1 pirds/I
respectively. Dabbling dks were the most numerous, including mallard, widgeon and teal, wheres
goldeneye lead the diving group.

Field game (includingstreptopelia orientalishas always belonged to the hunting resources,
not as popular, however, in that region. The number detloves in summer reachedidds/knt.
There were very few individuals @oturnix coturnix(0.1 birds/kni it is favorite locations). Bog
meadow fowl groups includes the genus Gallinagonga, Limosa and specie§ Lymnocryptes
minimus, Philomachupugnax, Vanellus vanellus, Pluvialis squatarola, Xenus cinereus, Crex cre
Porzana porzanawhich are not popular as well. The most numerous &akinago megalaand
Gallinago gallinagoi up to 3 birds per kf The abundance of other species did not ence
birds/knf. The total abundance of bageadow fowl reached a maximum of about 30 birdé/km

Thus, the stocks of hunting birds are sufficient for hunting. However, proper organization
hunting is necessary to count not only upland fowl, but also gtioeips of fowl, firstly waterfowl. It
is necessary promote hunting of waders, pigeons and other game birds.

The publication was prepared as the basic part of the state order of the Ministry of Educatior
Russian Federation.
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TAXONOMICALLY MEANINGFULATTRI BUTES OF MOOSEG6S LOOK |
SIBERIA ASSOCIATED WITH ITS MTDNA
Nemoikina 0.V}, Kholodova M.V™? Tyutenkov O.YU, Moskvitina N.S"
17 Tomsk State Uinersity, Tomsk, Russia
21 Severtsov Institute of Ecology and Evolution of RAS, Moscow, Russia
Zzoo_tsu@mail.ru

Western Siberia moose population manifests high genetic diversity and specific mito
composition (Nemoikina et al., 2016). Both unique West®iberian haplotypes (Western Siberian
haplogroup, HWS) and those prevalent in other areal types from Europe (Eutdipédiaplogroup,
HEU) to East Asia (American haplogroup, HA) are present here. Therefore, combination of gen
traits of Western Sib&an moose population with the borderline areal of the European and Yakutie
subspecies may yield animals with external taxonomic traits typical for Boghalces and
A. a. pfizenmayeri To test this hypothesis, we used data on spine coloring (preskabsemce of
black line on the spine), coloring of lower abdomen, lower parts of extremities, muzzle (light and da
colored) as exterior features along with horn shape (elk or deer type or intermediate). Black line on
spine, dark abdomen, lower extri¢gigs, and muzzle coloring together with dlpe or intermediate
horns are attributes of Yakutiaubspecigswhich inhabits Siberia eastwards from Yenisei (Danilkin,
1999). We used exterior descriptive data of 50 animals in this study. They all wetgpgenon the
mtDNA control region (Bloop) (Mikko, Andersson, 1995). HEU included 30 specimens divided into
five haplotypes, HWS had 18 specimens with five haplotypes also, whereas HA was only represel
with two specimens with only one haplotype.

Animal coloring of various haplotypes varied from the one typical for European moose (1
animals) to Yakutia (7 animals), however combined type was more prevalent (31 animal). One ani
with nucleotide sequences of HA looked like Yakutian moose, another oBeragean Animals
grouped with HEU and HWS differed in coloring also. 50% of HEU animals had blac
line on the spine; 23% and 53% animals had black lower abdomen and lower part:
extremities, 57% animals had dar&lored or black muzzle; and 50% had skev
shaped of intermediate horns. These features was less typical for HWS look. Thus, -
animals had black line on the spine; 17% and 44% had dark lower abdomen and ¢
lower parts of extremities; 44% animals had deolored or black muzzle; and 39% had

elk-type of intermediate horn¥herefore, HEU moose demonstrated greater exterior variability
compared to HWS. We explain that with a hypothesis that HWS passed through more se\
bottleneck than HEU, preserved in only one Pleistocene refigium. Todsyjd¢lded smaller area of
HWS prevalence compared to HEU, as well as poorer genetic (Nemoikina et al., 2016) and exte
diversity of Siberian haplogroup compared to Europdeas.

The authors thank the staff of the Department of natural resources nairdnmental
protection, Department of hunting of Tomsk Province and hunters Tomsk region for data shared.

This research was conducted as part of the Competitiveness Improvement Progran{®ATSU

"8.1.25.2015), St aanedRRFt (68400773.. 657 . 2014/
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DATA OF LONG-TERM OBSERVATION OF KAMCHATKA BROWN BEARS FAMILIES
Nikanorov A.P.
Kronotsky Federal Nature Preserylizovo, Russia
kishten@mail.ru

The most effective and reliable method of counting the numbenoafn bears in Kamchatka is
by the use of helicopters (usually i). The best time for that is from late May to early June. Bears
count based on these results needs correction (Chestin, 2006). Correction is also needed for fer
with 1-year cubs (Gordi&o, 2006), because most of them are still in dens at that time. Those wi
have already left their dens, usually occupy small individual territories. Therefore, their counting
quite challenging. It is important to calculate cub index of females. Howthierindex (even based
on manyyears observations) for the most territories of the region is either insufficient or, which is n
rare, doubtful (Revenko, 1993). Data on Kronotsky Federal Nature Preserve and-Karhclwatsky
Federal Reserve, on opposiaee precise and sufficient, which is an exceptional case in Russia.

The author has almost finished processing mamyar s data on bear ¢
territories. We previously published similar reports; however, they were attributed to selecter$ seas
(Nikanorov, 2000, 2001, 2010, 2012, 2014).

In Kronotsky Preserve, data on 46 field seasons were processed. We started basic data lo
1977. Many ceworkers of the Kronotsky Preserve participated in this study together with the authc
Specificenmi on ment al attributes on this territory

We processed data on 1780 bear families (778 of them with cubs). The mean index of
family with 1-year cub was 1,89 with the amplitude of 1,B80. While estimating #h indexes
variability, we only considered samples with the minimum index of 25.

We processed data on 13 field seasons in Yuamchatsky Federal Reserve. The overall
count of families with cubs was 1050, and 320 were wigledr cubs. The mean cub inders 2,16
cubs per one female. We reported the difference of bear fertility in the Preserve and in the Res
earlier (Nikanorov, 2001), and the current material in this presentation confirms those findings.

In addition, we also processed data on the@imts made by our colleagues of KamchatSIFO
in 2001 2002 on the entire territory of Kamchatka. In total, 787 bear families with cubs of differer
age were identified, 471 of them had witktydar cubs. In the year 2000, the cub index was 1,88;
falling to 1,62 in 2001, being unusually low. Besides, we also found bear families with four cubs in tl
river basin of each main river system.

We hope that this data, previously unpublished, will allow to conduct more accurate calculati
based on data of bear numbethe region and in the protected areas in particular.
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SUMMER DYNAMICS OF THE TIT SPECIES (PARIDAE, AEGITHALIDAE) IN BIRD
POPULATIONS OF THE STATE NATURE RESERVE KERZHENSKY AFTER CATASTROPHIC
FIRES IN SUMMER OF 2010 (NIZHEGORODSKAYA PROVINCE)

NoskovaO !, Ruleva Yu', Kolesova N, Baranov S.
'y Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia
noskova.o.s@gmail.com

Forest fires hit more than 45% dite St at e Nature Reserve ¢
abnormally hot summer of 2010. In summer of 2@15, we used a line transect counting method
here (Ravkin, 1967). We counted bird populations on the routes of total length of about 1620 |
including 420 km of routes for the rare species census. The main types of habitats were surve
including differentaged birchpine forests with skirts of bogs and storm gapsibitats with high level
of damage caused by the crown fire, low level of damage céuysteé ground fire and undamaged; as
well as bogs with forests on elevatidndamaged and undamaged by fire. Bipthe forests along the
border of artificially inducted preventive ground fire zone and mosaic meadows (the vicinities
cordons) were sueyed only in 2011 and 2012, and the territory of the Rustay settlement and floo
land mixed undamaged forests surrounding the settlement were examined only in 2014 and ~
(Noskova et al.,, 2014; Noskova et al.,, 2015). All data were loaded into the databdke
Zoomonitoring Laboratory of the Institute of Animal Systematic and Ecology SB RAS.

During five years of bird monitoring in the Kerzhensky Reserve we encountered all 6 spec
of tits, which occur in the region. Only the Blue Harus caeruleusvas observed mainly in the
Rustay settlement and in the flotahd forests no more than 4 ind./kfrduring the breeding season
(from 16 May to 15 July), and 21 ind. were found in the {boseding season (from 16 July to 31
August). The Coal TiParus atr was observed everywhere during summer, but it wasn't numerous (
ind./kn?), except in floodand forests (23 ind./kf The Crested tiParus cristatusvasn't found on
the territories damaged by crown fire in the first year after fire, and genenalyg ithe most numerous
on the bogs and in the undamaged bpite forests (41 ind./kf during summer. The Lorgiled tit
Aegithalos caudatuwas encountered generally on the bogs mainly undamaged (27 ifjddikrimg
the first three breeding seasons. @e contrary, its abundance increased in the forests slightly
damaged by ground fire and undamaged (55 indykm2015. In the last habitat its movements were
noted during the postesting season as well. The GreaPairus majorwasn't numerous everywte
(11 ind./knf) during the first year after the fire. Next year its abundance significantly increased durir
the breeding season mainly in the undamaged habitats (74 ifd./Bat this abundance level
remained only in the Rustay settlement and the fland forests. It emerged to be predominating
even in the habitats damaged by fire (30% of the abundance) during the first twargsashg
seasons. Generally it prevailed in the undamaged and slightly damaged habitats (38%), its particip:
didn't exced 12% of the abundance only in 2015.

The Willow tit Parus montanusgs the most numerous species among tits in the Reserve. In th
first summer, its maximum abundance was in bird populations of the territory damaged by crown 1
(69 ind./knf) as well aof undamaged bogs during the pbsteding movements (84 ind./kn24% of
the abundance). Later on its abundance increased in all habitats, mostly in slightly damaged
undamaged by firé up to 120 ind./krh during the breeding and 174 ind./kin the pst-breeding
seasons. The Willow tit was a dominant species in bird populations only in the undamaged hab
(12%) during the breeding seasons of some years, whilst in théneesting season it predominated
practically everywhere (34%), except the Rystattlement and the damaged bogs. In the last habitat i
began to prevail only in 2015, when its abundance in the majority of habitats, including the dama
territory, exceeded 100 ind./KmDuring the first breeding season the total abundance of titaai
exceed 35 ind./km(only 7% of total abundance of bird populations). The next several years the
prevailed in the undamaged habitats (up to 25% on the bogs in 2012), and until 2015, their abund
increased gradually in the forests damaged by thengt fire (172 ind./krf) 21%). During the post
breeding season the abundance and patrticipation of tits in bird populations everywhere, excluding
territory damaged by crown fire, were much higher (57%), especially in theldoddorests.
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VARIABILIT Y OF METABOLIC RATES IN MURID RODENTS
Novikov [ .9 .22 Polikarpov I.A!, Kondratuky .Yu.!, Zebnitsky A.A?, Zadubrovsky P.A,
Smorkatcheva A.V, Lopatina N.V2, Litvinov Yu.N.!
171 Systematics and Animal Ecology Institute SB RAS, Novosibirsk, Russia
21 Novosibirsk State Agrarian University, Novosibirsk, Rass
3- St Petersburg State University, St. Petersburg, Russia
eug_nov@ngs.ru

Apart from weltknown allometric regularities (Suarez et al., 2004), variability of metabolic
rates is affected by ecological factors: availability and caloric content of oNdb, 1986; Mueller,
Diamond, 2001), climatic conditions (Lovegrove, 2003), and oxygen pressure (Bredley et al., 19
McNab, 1979) Among rodents, herbivorous species have generally lower metabolic rates comparec
granivorous ones (Weiner, 1989), moumtand subterranean species have similarly lower metabolic
rates than terrestrial ones (Novikov, 2007; Hayes, 1989). Rodents inhabiting thermostable environr
have lower metabolic rates than those who live in habitats with high instability of climedmmgtars
(Moshkin et al., 2002). Environmental factors could obviously affect both basal and metabolic rat
although these two parameters correlate with one another weakly (Koteja, 1987). Since the
collected by different research teams often apfeée noiicomparable, analysis of the intgpecies
comparison based on the standard instrumental approaches and protocols are of special importar
understand general evolutionary regularities of the metabolic rates variability.

In this study, we angked variability of basal and maximal metabolic rates in murid rodents o
different ecological specialization, inhabiting forest and steppe landscapes of Eurasia, such as strij
(Apodemus agrariysand pigmy A. uralensi$ field mice, dwarf hamster$hadopus sungorys red
back volesMyodes rutilugf M. rufocanu$, mountain volesAlticola strelzovid A. tuvinicu3, narrow
skilled voles [asiopodomys gregalis steppe lemmingsLagurus laguruy northern Ellobius
talpinug and zaisanKE. tancre) molevoles. All individuals that were laboratebprn descendants of
wild-trapped animals were studied under the same protocol, in which we measured basal metal
rate and coldnduced oxygen consumption. Maximum value of oxygen consumption measured unc
aaute cooling was assumed as maximum metabolic rate. The drop of body temperature after a
cooling was considered the index of individu

The lowest values of basal and maximal metabolic rates were identified iralhigte
species: greysided and mountain voles, and also in subterranean mole volesatiigh granivorous
and omnivorous species, mice and dwarf hamsters had the highest levels of metabolic re
Herbivorous narrovskilled voles and steppe lemmings that infebitarid landscapes also had
relatively high metabolic rates. We found significant correlation between basal and maximal metab:
on the interspecies level. Correlation between maximum metabolic rate and thermoregulatory abil
was not so high.

Among eological factors, that potentially may affect speapscific values of metabolic and
thermoregulatory indexes, caloric content of food, stability of climatic parameters and oxygen press
seem to be essential. Effect of spaéitiiological structure gfopulation is not so pronounced.

The study was supported by Russian foundation for basic researche (RFBR), gra#ts 16
00888, 1604-00479 and 14904-00121.

115



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

ECOLOGOGEOGRAPHICAL MODELLING AS A METHOD TO STUDY AREA AND
ECOLOGICAL NICHES
Okulova N.M, Khlyap L.A, Warshavskyi A.A.
Institute of Ecology and Evolution RAS, Moscow, Russia
natmichok@mail.ru

Statistical comparison of geographical data with the animal species number or with ott
population indicators allows detecting and assessing the significance of environmental factors
organism distribution, the range structure and its -ivelhg. We carried out this work using the
example of red voldyodes rutilug(Pall.) in the West Sib&mn part of its range: inter Ob Irtysh 1
Yenisei Rivers from north to south (in Kazakhstan) of range boundaries. Using published data
determined the abundance of red voles during the seasonal population peak (in ind./h@htsRp
the species peeatage in the communities and other population indicators for each of the red vc
localities. In addition, these materials allowed to estimate index favorability of territory for voles (IF
(from 1 (pessimum) to 5 (superoptimum) for each locality. Whestrd®ng the location of voles
capture, we used basic meteorological indicators, such as the mean annual air temperature and &
precipitation, and the duration of snow season, the dates of its formation and termination, maxirn
snow thickness for a ssan, taken from the climate database BIOCLIM and Digital Agricultural
Ecological Atlas of Russia and neighboring countries (2009). We determined geographical coordin:
of localities and their altitude as well. In this study, we used 51 localities for S¥esria and 285
localities for all red vole range. We found that West Siberia is characterized by the highest vc
abundance: 13,12 ind./100 traghts in the West Siberia and 8,42 ind./100-maghts throughout all
red vole range and has the greatés{2,98 and 2,65 accordingly). Western Siberia part of red vole
range has warmefl(45AC) and more dry (472,53 mnR45ikC iama
489,7 mm). The least altitude of Western Siberia part of red vole range is 96,84 m,\anbickwess
is 72,27 mm. For comparison, relevant estimates for the whole vole range are 414,59 m and 10
mm. The duration of snow season and the dates of its formation and termination do not differ from
means. The correlation coefficient among nemle abundance and IF is great and equals 0,85
(p ©0,05). The distribution patterns in climatic field (in the coordinate system of the mean year .
temperature and annual precipitation) differ insignificantly. Colder and moister territories we
optimal. The dependence of IF from altitude in West Siberia differed significantly from the all rang
mean. The lowland territories are favorable for red vole in this region, whereas the associations
different in other regions. In West Siberia IF for red Vwdes a negative correlations with altitude, the
mean air temperature, the start and end dates of snow. The statistical model describing/)the IF
associations with geographical indices, was 19,79296/ 6.6495187 + 0,00120T*P + 0,01632H
+ 0,09116%1 7 0,00098Db*De i 0,00005%Al), whereTi s t he mean ai IPi yearmp
precipitation sum irmm,H 7 the snow thickness iom, L i the snow period in day8b i the data of
snow start (in days numbers from 1 January) Bed the data of snow end (the same calculation), Al
i altitude inm.

The method helped describe polynomial quantitative associations of ecological niche &
compare both different species and the spatiotemporal parts of range of the same species.

We arevery grateful to Yu.S. Ravkin (Institute of Systematics and Ecology of Animal, Siberial
Branch of RAS) for assistance in preparing this report.
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RED-TOOTHED SHREW WINTERNG SUCCESS AS OF RRULTS OF INDIVIDUAL
MARKING
Oleinichenko V.Yu.
Moscow State University, Moscow, Russia.
oleinich@orc.ru

Success of wintering of the rédothed shrews depends on the number of factors of whict
several seem to play a major role, such as density of population going for wintering, suffietent fo
supply, and weather conditions. However, density of population going for wintering is the only fact
that could be quantitatively estimated. Population census data cannot be directly used to estimat
numbers of shrews from autumn to spring sinceko si ze range i ncreases
more of males, rises drastically. These factors affect and change their catchability. The ratio betw
true numbers of shrews in different seasons was explored by A.A. Kalinin (2008) who used d
colleced during mamyyear research conducted in the southern part of Tver Province. Calculatiol
based on approximation of home ranges with normal distribution adjusted for seasonal change yie
mortality rates of the common shrew, masked shrew, pygmy Sld@ex araneus, S. caecutiens, S.
minutus)in the autumewinter period and demonstrated dependence of mortality rate on maximul
summer population numbers. The average density values for few years reflect the mortality rate du
winter months as the rateathdoes not exceed the one of the previous autumn. The hypothesized tt
winter-spring period population numbers might not depend on the ones of the autumn period, but
defined only by the carrying capacity of the habitat.

Besides, the values of wintamortality, autumn and spring population numbers vary
significantly across various years as well as across different biotopes, while averaging data mak
more difficult to identify correlations between them. In order to research the relations between
success of wintering (the share of animals that survived winter) and the number of individuals
autumn, we analyzed survival of marked animals (marking method: Shchipgnay 2000)
throughout wintering in the same populations in the Staritsky disifidver Province as the ones
studied in the abovementioned paper. Shrew population in winter is settled, migratioreidstent,
and in equal conditions they hypothesize that extremely low density in the beginning of wintering
well as the extremelhigh one will exert some influence on the density values in spring. We hav
analyzed data for 13 winter seasons (Octdavember till April) from 1995 to 2016 collected at 66
lines of 50 livetraps each, and tracked the fate of 679 common shrews amdasRéd shrews.

We found that the number of individuals that go for wintering in autumn and the number
animals that died in winter demonstrate strong positive correlation for ®othraneusand S.
caecutiens(Pearson + 0,92 and = 0,89 respectivelyp<0,01; Spearmans* 0,95 d rs=0,89,

p <0,01). Besides, the number of individuals in autumn does not correlate with the number of th
that survived winter fos. araneugr = 0,15,p > 0,05; = 0,06, p > 0,05), while inS. caecutienghe
correlaton was positive (0,62, p<0,01; g=0,54; p<0,01). Success of wintering f&. araneus
was 0 75%, 22,8% on average; antB3% forS. caecutiens30,2% on average.

Hence, the direct data analysis confirms the hypothesis about independence of sp
population numbers from the ones of autumn (Kalinin, 2008) only for the common shrew. The
indicators correlate in the analysis of masked shrew. This might be explgiribd bigger share of
plant food in winter ration ofS. caecutiensi.e. in case of good harvest, plant food decreases
competition for food. Winter mortality depends on the density in autumn for both species: the m
individuals begin wintering, the fewef them survive winter. If autumn population numbers exceed a
certain threshold that is specific for each biotope, the success of wintering drops to zero. This effe
quite common for the local spots and it is compensated with increased activitynaisafiom the
neighbor sites. Under normal, wintering works as a filter with a negative feedback that decrea
density of population if it was excessively high in autumn, while it does not prevent animals fro
survival if population numbers were low intamn. This is the ultimate link in the optimization of
spring density, which is a starting point of the annual reproductive cycle in shrew populations.
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THE ROLE OF ECOLOGICAL FACTORS IN EVOLUTION (STRATEGY OF ADAPTATION OF
RODENTSO6 POPULATI ONCONDINONSX T RE ME
Olenev G.V, Grigorkina E.B.
Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
olenev@ipae.uran.ru, grigorkina@ipae.uran.ru

We analyzed adaptive strategies ayclomorphicr odent s p o p u Om@dr)iiro n s
extreme conditions of a drought (1975 year) based on functioniatjeny approach. Similar drought
in terms of duration and intensity was not marked for more than a century of meteorologi
observations. That wasreal gift for a researcher. Field data were collected on the stationary plots
Southern Urals (Chelyabinsk Province). Mass individual marking of animals (the captee
recapturé CMR method) was used throughout 30 years from thgedd monitoringnvestigations.
We present data on five species of cyclomorp

Ecological plasticity of species is pivotal for population preservation in extreme environment
conditions, firstly due to liability of complex intrapopulation structur@. change of ratio of
functional groupings (pathways of ontogeny development), which are typical for murine roden
Observations of changes of demographic structure and numbers of rodents, belonging to different 1
found an accessory existence different forms of reactionwhich were different strategies of
popul ationsd adaptation to the 1 mpact of S i
changes of longerm oscillations of numbers of different species after drought.

The firsttype of reaction (voles of gen@ethrionomys (Myodgstwo species) is thimcrease
of number only due to reproduction ofeswinteredanimals and full growth maturing block with
metabolismsuppressionThis adaptive strategy in the conditions of drouwinbed out to be optimal
and most expedient. From 1977 to the present time, the number (level of oscillations) of bank v
(Clethrionomys glareolusyemains stable. It is a dominant species in the community of smal
mammals during all years.

Another tyge of reaction (voles of genuslicrotus three species), was characteriZeyl
traditional increase of population size a droughty year due to reproduction of overwintered and
young of the yeardespiteextreme adverse condition$his resulted in subsequent sharp drop in
number s and t r anldicrdtus) papulatohs og loveellevel of loseilkations((almost at
an order) which persisted until now, i.e. throughout 40 years. Similar type of reaction was found
population of the pigmy wood mouse (gen8glvaemus However, entailed not only preservation of
former level of number, but also its relative increas8yilvaemus uralensis

Under the impact of extreme factor, they founds specificity of intrapopulation pro@sses
foll owing adaptive strategies in different
blocking of maturing, age cross, and prolonged period of reproduction of overwintered animals. T
role of overwintered grouping important. Theistrucure is formed in the previous year that provides
possibility of transgenerational transmission of hereditary information.

Besides reactions of murine rodentsod pop
influence can persist quite, rigidly beingédd in the next generations.

We showed real timeopsibilities of fast population reorganizations of evolutionary scale
occurring inthe absence oflongast i ng trend of the extreme ec

The work was partly supported by the PrografrBasic Researches of the Ural Branch of
Russian Academy of -3849.ences (project -~ 15
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INVESTIGATING OF HOST SPECIES VIAARASITOLOGICAL RESEARCH:
OPPORTUNITIES AND LIMITATIONS
Orlova M.V.
Tomsk State University, Tomsk, Russia
masha_orlova@mail.com

Parasitological studies can be used to clarify many aspects of the host species biology that
particular importance hen studying protected species. In addition, the study of parasites is ofte
minimally invasive for the hosthat just becomes especially important in cases when the object ¢
study belongs to a protected group of organisms.

Below, we summarize tasks, which can be resolved using data on parasite fauna of the stu
species:

1. Investigation of features of hastology, in particular, the identification of shelters sharing;

2. Separation of cryptic host species;

3. Identification of races and cryptic species in the hosts;

4. Monitoring of endangered species ranges;

5. Study of the evolutionary history of thests.

Understanding old and contemporary relationships between separate populations of vertek
animals for a variety of reasons is essential for the conservationists. Unfortunately, low level of int
and interpopulation genetic variation in many tafavertebrates hampers studying their phylogeny
and contemporary demographic processes (such can be seen, for example, irAciheatgi jubatus
Schreber, 1775, northern elephant ddabunga angustirostrisGill, 1866, and Hainanese sika deer
Cervus npponTemminck, 1838). Meanwhile, population genetics of parasites of vertebrates may oft
an alternative way to study hosts, their evolutionary history and ongoing demographic processes,
becomes yet another argumemritethost baspst efms mai

Thus, the study of ecology and evolution of parasites is of particular importance to descr
endangered animal populations and species, and widespread use of these methods may help dis
new hosts and new (possibly cryptic) parasfiecies. Meanwhile, the issue of parasites protection as
source of valuable information for research is still unresolved. Only one of 5000 extant louse spe:
(Phthiraptera) and no species of flea (Siphonaptera), parasitic helminth (Platyhelmirdh&s}icp
nematode (Nemata), mite, or tick (Acari) is listed as threatened by the IUCN, despite impassio
pleas for parasite conservation beginning more than a 20 years ago.

Even from a utilitarian point of view (rare parasites should be protected, fyimsspecies),
this group of organisms has not yet attracted attention of scientists and environmental organizati
and parasites were not even included in the standard Red Books and other lists of rare and endan
animals. In this regard, some guists offer case studies in protected species to collect samples ¢
biological material (blood samples, feces, hair, etc.), and then refer them to expert evaluatior
specific parasites. It also requires the creation of repositories of endangereésarasit
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POPULATION GENETIC STRUCTURE OF HONEYBEES IN SIBERIA
Ostroverkhova N.V..Kucher A.N, Konusova O.L.
Tomsk State University, Tomsk, Russia
nvostrov@mail.ru

Honey bee as social iest living under human control, is an ideal model for biocenological anc
population studies (Eskov, 1990; Krivtsov, Grankin, 2004). Monitoring of population genetic structu
of honeybee, analysis of gene pool and its stability and dynamics for a nungsereoétions in view
of changes of the habitat are needed to better understand functioning and evolution of ecosys
(agricultural systems).

Population genetic studies of honeybee on the territory of Siberia, carried out at Tomsk St
University, demortsated some features of structural and functional organization of honeybe
populations. As a natural pollinator, which depends on the nectar plants, honeybees react to va
changes of biocenoses{aod apt i ve sydnemt &hopéypbhéseé that occundud u
to human activity. However, genetic features underlie adaptation potential, which determir
phenotypic plasticity of individuals and population as a whole. A striking example of adaptive chanc
i n the 1fpHhamedyb esey dference inilemgthtohpeobodcis in honeybee from different
areas of habitat (Alpatov, 1948). On the one hand, honeybee races are characterized by variatit
proboscis length. That is, in races of southern origipig mellifera carpatica, A. m. caucasjcthe
proboscis length is greater compared to the Middle Russianfem.(mellifera, living in more
northern regions. On the other hand, for the Middle Russian bees from Tomsk Province, the probc
length is below the standard for this breed (Konasetval., 2013). This is indicative of the fact that
the morphometric parameter may be determined not only genetically, but by environmental fact
possibly reflecting the adaptation to particular environment (a variety of flowering plants).

Based on thanalysis of morphometric and molecular genetics (the study of polymorphism ¢
the locus COICOIl mtDNA and microsatellite loci) data, they found widespread hybridization of
different races of honeybees, originally adapted to different environmentalionadit Siberia. Those
areA. m. mellifera(the most adapted to local environmental conditions, as cultivated in Siberia for
l ong time) and A s/A mtcdrpaticam A. mr caucasjsampoifted ibte thesterrigory
of Siberia in an unconthed way (Ostroverkhova et. al., 2015, 2016). At the moment, only a few loca
populations of Middle Russian race preserved in Tomsk Province and Krasnoyarsk Krai. Honeyb
hybridization originally adapted to different climatic and ecological conditicars,entail destruction
of co-adaptive gene complexes. This may negatively affect adaptation of honeybee popufations
example is the emergence of various infections that have already been registered in a numbe
apiaries in Tomsk Province, where the hglbees inhabit.

Interestingly, according to the values of genetic distances (on a set of microsatellite Io
including royal jelly genenrjp3) between different races and hybrids (originating both from Middle
Russian, and from the Carpathian races),elgbres of southern origin lose their genetic specificity
quickly and become similar to the Middle Russian race on genetic diversity (Kireeva et al., 2015)
the process of hybridization.

Noteworthy,with regard to genetic diversity (the spectrum of aBeand allele frequencies of
some microsatellite loci), Middle Russian bees of Siberian populations differ significantlyAfram
mellifera populations of other areas (in particular, the Urals, Europe), which is indicative of differel
ecotypes of théA. m. mellifera Therefore, it is important to conduct gegeographical research of
honeybee of different origin and to identify factors (including environmental), influencing specificit
of honeybees gene pools structure in different regions.

This study was funded by the Russian Foundation for Basic Research and the Administratiot
the Tomsk Province (research grant Ne44-700902¢ Q.
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USE OF STATE MONITORING DATA OF GAME RESOURCES TO STUDY THE ECOLOGY OF
WILD BOAR (CASE STUDY OF YUGRA REGON)
Pankova N.L:, Markov NJ.2
1TBU ASamar ovsky Chu g aBansyibkaRussia a | Par k,
21 Institute of Plant and Animal Ecology Urals Branch of RAS, Yekaterinburg, Russia
n.l.pankova@mail.ru

First recods of wild boar (Sus scrofa) in the north of Western Siberia were made about :
years ago, and since then it expands northwards and eastwards (Vorobjov, 2009, Antipov, 20
According to the data of the Department of natural resources anteedstock setor of Yugra
region, population of wild boar raisedf@ld and its abundance is estimated at a level of more thar
2000 individuals in the last five years. Expansion and adaptation of wild boar in the areas where tl
IS no agriculture (which, according tRusakov, Timofeeva, 1984 and others, support survival of
animals in harsh conditions) is of great theoretical and practical interest.

While studying the ecology of game animals in large territories, a researcher often has a no
of using game resourcesate monitoring data, which are based on winter track counts (further
ZMU). In our study we tried to estimate the applicability of ZMU held in the region of Yugra iri 2010
2016 for the analysis of spatial distribution, abundance and habitat prefevétioesvild boar.

The area of Yugra region is 534801 sg. km and consists of nine administrative distric
According to the literature as well as data of interrogation surveys combined with our fie
observations, wild boar sporadic occurrence was regdiarall administrative districts. According to
the results of ZMU, they found wild boar in 4 of 9 districts and this partly reflected the pattern of |
winter distribution in the region of Yugra. According to the data of ZMU in 2016, counts were made
65 hunting grounds managed by rgmvernmental organizations (private companies of hunting clubs)
These hunting grounds are unevenly distributed all over the territory of Yugra (from 1 to 42 per ¢
administrative district). Transects length for trackits in the administrative district depends not on
the area of district that much, but on the number of hunting ground (since each ground must perf
counts of transects with a total length 350 km). Transect density in various districts varies from 0,(
to 0,24 km of transect per sq. km, the probability of meeting wild boar footprints varies substantial
Hence, ZMU does not allow discovering all wintering groups of wild boars. The evidence for this
data on finot <count edo diwBdredovdiyoaad Sovetskip districtsnrewinger. |
Transects network was found to be most dense and uniform in the KWansyysky district. We
further focus on this most properly sampled district. According to interrogation surveys, first recor
of wild boar were made in 1980s. The first record of wild boar in ZMU was made in 2012 (one tra
found, the experts estimates were 20 individuals). In 2013, they failed to find wild board during ZM
but in 2014 and 2015 wintering animals were reported from twirtng grounds and its abundance
was estimated at a level of 14 (2014) and 28 (2015) individuals. In 2016, wild boar was registered
of 42 hunting grounds (population density varied from 0,4 to 3,34 ind./1000 ha), and the total num
of individuals wa estimated to be 168. However, such high population density of wild boar in Yugt
is doubtful and requires verification.

To analyze wild boar habitat preferences
vegetation created using Landsat saéelmages. We found that all records of wild boars in Khanty
Mansyisky district in 2016 were made in the forests of Siberian pine (Pinus sibirica) in tt
bottomlands of small rivers. Wild boar population increase probably resulted from good vyield
Siberan pine nut, which could prevent animals from migration to southern areas, typical in oth
years. Habitat in hunting grounds where wild boars tracks were found since 2012 annually i
combination of Siberian pine forest, bottomland of small river, moadferousdeciduous forest and
bog.
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THE COMMUNITY OF SMALL MAMMALS OF GARDEN SITES
Panov V.V.
Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk, Russia
muzyk@ngs.ru

The community of small mammals of garden sitbsiausly consists of animals that live in
natural habitats surrounding these areas. Proper maintenance of garden territory (ploughing or dig
garden beds, cutting the grass, gathering plant residues in the autumn, etc.) makes it almost impo:s
for rodents and insectivores to survive there for the whole the year. Nevertheless, there e
unattended areas, in which living conditions of animals are more favorable. However, only a f
species have adapted to conditions of garden areas (e.g., East BEwole@aOther species appear
here only for feeding or during migration. The number of small mammal species on the garden site
quite poor in comparison with natural habitats, but the abundance of some species here is higher
in the surrounded natair habitats, at least in autumn (e.g., common shrew, field mouse, water vole
The abundance and species composition of rodents and insectivores depend largely on the locati
site and surrounding areas. Rodents are harmful, eating vegetables andydnatirees and shrubs,
as well as arranging holes. The latter is especially typical for the mole. To reduce damage from si
mammals it may be useful to undertake appropriate-tegtmical measures: cutting grass, regular
gathering of plant residuesplation of compost heaps, etc.
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RATION OF CHICK IN FOPULATIONS OFAPUS APUS.. AND A. PACIFICUSLATHAM
MARTINS IN TOMSK
Parshaeva E.YGashkov S.1.
Tomsk State University, Tomsk, Russia
elenal6zzz@sibmail.com, parusmajorl@rambler.ru

FIl' ying birds foraging has been described
groups, which is largely related to poor availability of matins nesting sites. This report presel
materials wecollected in the central (Pacific swiftPS) and suburb (Black swiftBS) locations of the
city of Tomsk in the nesting period. PS nests in the garrets of the buildings, whereas BS does th
the starlinghouses of suburbs in Timiryazevo village) lexh3 km away from Tomsk in coniferous
forest. We collected food samples by the end
banding. Birds were caught in the nests or blocking the way out of the staoliisg, or of the roof.
We extracted ood c¢cl od from the chickds esophagus,
one dropped near the nest was picked up. Fourteen samples in total were collected and analyzed.

In PS food clods (& 10) we found 11 taxons of Arthropoda, and 9 taxonBS (n=4). Top
(more than 10% of food clod) forage items in PS (n obpdig51) were: dayflies (31,8%), dipterous
(20,3%), caddis flies (18,2%) and Zygoptera (15,9%); in BS (n obje1®): Zygoptera (44,1%),
dipterous (15,6%), Lepidoptera (11,4%nd caddis flies (10,1%). All classes differed significantly
when comparing these two species<(®01). The overall proportion of dominating insect classes
ranged from 81,2%A(. apu$ to 86,2% A. pacificu3 of the entire forage.

Al most al l groups of nAair planktono can |
differences were noted. Thus, dayflies are the most numerous (31,8%) food objects for PS, whic
completely absent in the ration of the alternative specieo@gm (44,1%) made almost half of BS
ration, being three times more frequent than in PS (15,9%). BS eat twice more Lepidoptera (11,4
than PS (5,1%). Coleopterans are much more p
(1,48%). We alsmoted different prevalence of other insects: Hymenoptera (B8%; PSi 5,7%);
hemipterans (BS 1,7%; PSi 1,0%); earwigs (BS 0,12%), orthopterans (PiS0,2%), as well as
Arachnida (0,2 and 0,5% respectfully).

We hypothesize that feeding locationlilh e nces martinsé food pr
similar in these two species: BS apparently prefers foraging in the woods and above them, wherea
feeds above streets of the city and Tom River.

Comparing PS foraging spectrum of two years (2013 @&i&)found significant difference in

the prevalence of three invertebratesdé speci
2013 compared to 2015. Besides, there was 8,5 times rise in Zygoptera and Lepidoptera in 2015. (
six groups dieredin 0,63 , 5 t i mes. These data illustrate

potential to shift to other seasonally available rations.
This research was conducted as part of the Competitiveness Improvement Program of TSU
-8.1.25.2015) .
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THE COMPARATIVE ANALYSES OF SOUND FREQUENCIES OF MOSQUITOES FORMS
CULEX PIPIENS PIPIEN&ND C. P. MOLESTUSDIPTERA, CULICIDAE)
Perevozkin V.P? Petrova N.\}, Bondarchuk S..Ivanitskii A.E*
17 Tomsk State Pedagogical University, Tomsk, Russia
217 Tomsk State University, Tomsk, Russia
pvptomsk@rambler.ru

Two biological forms were identified within the speci€silex pipiens 4. p. pipiensand
C. p. molestus(Vinogradova, 1997)&. p. pipiensis confined to natural ecological communities,
including urban areas; females go to diapause, and males die in @inpemmolestugs a synanthropic
species, develops in the basements of houses, arnd eglukin active in winter. Despite remarkable
ecological differences, species validity of these forms is debatable. Considering the importance
acoustic signals from mosquitoes when they choose a sexual partner (Bedra@064; Perevozkin,
Bondartuk, 2015), the study of sound communication . fpipiensis important to understand the
mechanisms of reproductive isolation.

We caught both forms d. pipiensfor the experiment. They differed in habitat and possibly
artificial breeding. We selectddmale adults oC. p. molestus the basement of an apartment block
of Shegarka settlement in Tomsk Province. Keeping these mosquitoes is not problematic; they are
to breed in the laboratory. Imagd p. pipiensbred in the laboratory either larvae eggs from the
clutches of females caught during summer period in Podgornoe settlement of Tomsk Provir
Therefore, we could not obtain offspring from them due to the peculiarities of reproductive behavior

The acoustic characteristics of the mosquitwese recorded on the second day after reaching
the adult stage. For this purpose, we glued their dorsal chest side to the tip of the dissecting ne
with6eBElue. We then digitally recorded the
first with each individual separately, and then in pairs of two sexes of one form, then in male pairs .
females of the alternative forms.

The mean value of basic sound frequencg.ip. pipiendemale was 250 Hz (1 28), inC. p.
molestudemale 332 Hz (& 24); in males ofC. p. pipienst59 Hz (n=25), in males ofC. p. molestus
5056Hz(n=25) . Thus, the average fr eque @Gueywanhigheb e ¢
than in the alternative form (including sex). Recording twaesef one form showed the increase of
pitch fr e@ p.pen56M95IHzC. p. molestu844/517 Hz. On the contrary, recording
two pairs of alternative forms confirmed reduction of basic frequency according to individu
charactlerfesusiilc i o 2038/ 41 & i H4d ;e mB | 0e s2t4u0s/ 4 83 Hz

Sound frequencies differences and their modifications in the interaction of individuals of tw
sexes ofC. p. pipiensand C. p. molestushe existence of at least peeitus ethological Solation
between them, which theoretically can ensure no gene exchange between these two forms.

This work was supported by state task of the Ministry of Education and Science of Russi
Federation -~ 1029.
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INFLUENCE OF VARIOUS FACTORS ON DYNAMICS OF SAEENUMBER IN THE YUGAN
NATURE RESERVE
Pereyaslovets V.M.
AYuganskyo State Nature Reserve, Ugu
pvml6@yandex.ru

The AYuganskyo State Nature Reser veKhansy si
Mansi Autonomous Okruyugra and occupies 648636 hectares. Sdldertes zibellinal., 1758) is
the dominating species in the reserve' marten population. Population of sable in Yugan Nature Res
was studied in 1982014. They calculated the nunbaf sable by means of winter route accounts,
which are usually carried out in February every year. Calculation of traces was done separately in
main habitats, and four types of habitats were ascertained. Those wemiéekous taiga (with
prevalee of cedar, fir and fitree), lightconiferous taiga (with prevalence of pine), shi@dlved
taiga (with prevailing birch and aspen in the first tier and obligatory presence otataf&rous
breeds in the second tier), and riding bogs (overhumidifeseleéss or covered with oppressed pine).
The average lonterm size of sable population in das&niferous taiga was 5,1 individuals /1000
hectares (from 2,5 to 8,1), 3,3 individuals /1000 hectares (from 1,6 to 6,4) in pine woods, -
individuals /1000 heares (from 1,6 to 5) in smdkaved taiga, and 0,7 individual /1000 hectares
(from 0,1 to 1,5) in the bogs.

Sable counts within adjacent years can spie@l@in both directionsThe status of the reserve
assumes full withdrawal of the protected tergittbrom economic activity. Therefore, the vast majority
of causes of count fluctuations in the reserve have natural origin. Apart from intrapopulation regulat
mechanisms, both climatic conditions, and food factor are powerful regulators of the poprdatit.

We used factorial analysis to process data file with a number of sable as a dependent variable, be
of large pool of predictors. In total, we included 12 variables reflecting sable number fluctuations
various biotopes and the abundancet®imain fodder objects (forest voles, squirrels, and pine nuts)
as well as some climatic environment variables, such as annual amount of precipitation and ave
annual air temperature. We used-y@mar lagging to assess reaction of sable population é¢o th
parameters of external environment present in the previous year, along with food affordability. \
ascertained four predictors explaining 75,4% of the overall variation. The size of sable col
predictorsodé | oad refl ec tteediott frammeatessswhichrwsre present ini
previous year (Bobretsov, etc., 2000). The first predictor, which explained 23,2% of variation, was
variability of temporary ranks of squirrel and annual amount of precipitation. The greatest contributi
of the variable characterizing dynamics of sable population count was made by the second fac
explaining 19,2% of the overall variation. This predictor was the variability of temporary ranks
sable number in dar&oniferous and lightoniferous taigaand on bogs. Factorial loading on these
variables exceeded 0,70. The amount of precipitation was negatively associated with the sable coL
these biotopes. The main contribution to the third factor (18,8% of variation) was made by t
abundance of forésvoles and sable count, inversely correlating with each other. That confirmed th
the food range of sable was very wide and its abundance did not depend on any single type of fol
The fourth predictor (14,2% of variation) was a combination of twaalées which factorial loading
exceeding 0,80. That was the sable count in siealled taiga and the average annual air temperature
positively correlating with each other.
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THE STRUCTURE ORMMYOTIS DAUBENTONKCHIROPTERA) SUMMER SETTLEMENTS IN
THE SOUTHEAST OF THE MIDDLE URALS
Pervushina E. M.
Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
pervushina@ipae.uran.ru

We studied summer settlements of water bhtgotis daubentonii in the vicinity of
Dvurechensk settlement (Sysert district, Sverdlovsk Province) with the total area of 16 2004
2006, in. In the active period of the year, water bat was a background species, at least in the sout
of the Middle Uralsoutside the caves. The occurrence is a single animal or groups of 2 to :
individuals. In the catches, we found all main-ag& groups (adult males and females, cubs of first
year) . Mal es sl i gh¢30y47; pr0®%5 ofwd) in theadull grqurd Shebtydied G
settlement of specimens had an individgadup structure. The composition of groups changed
depending on the phases of generative cycle. In the first half of summer, the group consistet
dominating females with cubs, single adwlales, spinsters and groups of no more than 3 males, an
spinster males and spinsters. Adult males and males and spinster can occur in brood colonies, b
did not find such cases. In the second half of summer after cubs departure, besides meusitansd cl
we found single female with signs of ended lactation, and single young animals, mostly males
shelters. Banding showed that the composition of brood colonies inhabiting one refuge differed y
by year. In a colony (up to 15 individuals, togethéth the cubs), which occupied one and the same
shelter for 3 years of banding we noticed returns of two adult females, and a return of a female tc
birthplace. During one summer in the study area, waaptured 18,2% of bats (breeding females and
adut males). This suggested that the remaining animals captured within the territory, might he
regularly moved or had hunting areas outside the study area.

Bats distribution in feed stations, according to the catches, did not directly depend on shifts
paticular phases of the generative cycle. The individual hunting areas of several animals of differ
sex and age often overlapped. Such clusters of bats were formed in optimal feeding habitats, sut
above water in the coastal area of the river or ke limited with woody vegetation. We noted that
for a group of about 20 individuals, the longest joint hunting area was no more than 1,5 km aw
Hunting plots of single animals, on the contrary, were usually located above forest roads, remote f
the reservoir; most frequently, they belonged to adult males and spinsters. We explained that wit
notion that forest roads were too narrow and did not allow bats to form clusters. In this case, a unif
distribution of individuals is probably determined byraspecific competition.

We assume that the studied settlement was formed with water bats from different populatic
including individuals from a settled population for which Smolinskaya cave the southeast of t
Middle Urals may be a permanent wintgnelter, mating ground, and a centre of wintering area
(Strelkov, 1958). At the same time, we support the idea of V.P. Snitko (2007), that there is a seas
separation of habitats for different sexes in the Urals in boreal bat species. In warm sezsles, fe
settled at a considerable distance from caves in the breeding areas (field breed), and most of spir
and males remained in the areas of the caves, i.e. in wintering area. It is obvious that the stu
settlement of water bats is located in tegion of overlapping grounds. This is confirmed by the fact
that all the main sex and age groups inhabited the study area. That means that wintering area smc
passes into the breeding area.

126



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

HOME RANGES AND ACTIVITY PATTERNS OF ISLAND ARCTIC FOXES
Pletenev A.A, Kruchenkova E.P, Mikhnevich Y.I1, Rozhnov V.\?, Goltsman M.E.
17 Moscow State University, Moscow, Russia
21 Institute ofEcology and Evolution RAS, Moscow, Russia
aapletenev@yandex.ru

The analysis of space use helps elucidate environmental and social factors, which guide an
behavior. Food distribution and predation pressure are usually considered the main factors. '
examined range use and activity of Arctic fdkul(pes lagopus beringensign apex predator on the
oceanic island with rich, clumped food patches. We conducted the study 4Aubugt 2014 in the
northern part of Bering Island (the Commander Islahisth Pacific). Study area partially included
the northern fur seals rookery. Thereby in summertime these foxes had an extraordinary abun
source of food resources (seal placentas and carcassespdult foxes (2 males and 2 females) from
3 adjacentreproductive family groups were equipped with GieBars. Collarswere set to record
GPS positions aegular5-minute intervals

We evaluated home ranges using the Brownian bridge movement model, BBMM (Bullar
1991; Horne, 2007). BBMM estimates the pbbity density of a path between every two successive
relocations. Then these densities are summed over the area to yield utilization distribution (UD).
considered 99,9% isopleth line of that UD as home range boundaries.

Mean season&lome range size/as40 hectares for male and lactating female from the same
mated pair, and 90 and 100 hectares for male and lactating female from two other family grot
These wereBLO times less than summer home ranges of mainland arctic foxes (Anthony, 1997; Ei
2004.). For foxes from adjacent family groups, the overlap in home ranges ®&& by area and-0
17% by time. The overlap of male and female from the mated pair W&4%2by area and 99% by
time. Our results suggest that abundance of food resources haghedshrinkage of home range, but
has not significantly affected fox territoriality.

If GPS position did not change for three and more successive relocations, we considered
ani mal -axd i vre@dn ot her wi se HfAact i edckdaly thenhmedian W), \
the first and third quartiles (1Q and 3Q) were obtained for each fox. Activity characteristics we
similar for all four foxes and stabl e i48%,0u
1Q: 31137%, 3Q: 3845%); aveage daily speed (M: 11,4, 1Q: 1,01,3, 3Q: 1,51,7 km/h); daily
movement distances (M1 83, 1Q: 711, 3Q: 1418 km).Thus, due to richness and high predictability
of food resources, the activity level of Bering foxes was lower compared with mairdaed f
(Eberhardt, 1982) and ddg-day variability of the activity level was also low.

We built regression model with activity as a response variable and time of day as a predic
The daily activity pattern had two distinct peaks. The evening peak of each fox occurred at twilic
(20:0021:00 local time). The morning peaks differed sigifitly and occurred from 4 to 9 AM. Male
and female from the mated pair had very similar morning and evening activity maximums (3:30 ¢
4:30, 20:00 and 20:30). To study stability of daily activity pattern we estimated models with identic
specification sparately for each day and determined location of peak points for the first and secc
hal ves of the day. Femal esd® morni ngi3@ &8G6930 t
and 3:309:00); it was not the case for males (4330 and 4:305:00. Evening activity peaks
evening showed similar variance for all foxes (1Q: 17i@030, 3Q: 20:3021:30). The tidal schedule
significantly affected the pattern of all four foxes daily activity, however, did not shift the time @
morning and evening peak&lthoughdayi night cycle had no effect on distribution and availability of
main food resources (seal placentas and carcasses) and there was no predation risk either, tgaily a
of artic foxes showed bimodal pattern similar to many other carnivores (Merrill, 2003; Heurich, 2015

The study was supported by RFBR grantD43®€0302 and 129-02459.

127


http://www.multitran.ru/c/m.exe?t=22202_1_2&s1=%F5%EE%F2%FF

t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

DISAPPEARANCE OF THE EUROPEAN MINMUSTELA LUTREOLAN VOLOGDA
PROVINCE
Poddubnag N.Ya, Kolomiytsev N.P.Senir®D.A., Tupitsyna I.N, Shemyakina Yu.A.
Cherepovets State University, Cherepovets, Russia
poddoubnaia@mbiu

The European minkMustela lutreolal.) is listed by the IUCN as Critically Endangered (The
|l UCN Red Li st e, 2015) speci es. European min
(Novikov, 1939). In 1980s in Russia, its main population pecsistéhe region, which was partially or
completely confined by Pskov, Novgorod, Tver, Vologda, Kostroma, Yaroslavl, Kirov, Arkhangels
Provinces, Perm Krai and the Komi Republic (Tumanov, Rozhnov, 1985; Rozhnov, 1992; Tuman
2009; Skumatov, 2005, MaraBp07). Introduction of the American mink¢ovison visorSchreb.)
was believed to be the main cause of the count drop and complete disappearance in some places
European mink (Maran, 2007). The Vologda Province is one of the few regions where repeass
of the American mink was never done, and this species penetrated here from neighboring regi
apparently only in the early 1980s (Tumanov, 2009). Therefore, the one could expect preservatio
its aboriginal twin in somewhat better conditiordatherefore, assume more opportunities to study it.

We tried to find out the current status of minks using both traditional methods of zoologic
research (of skin and skulls of animals caught by hunters) ini 2002, as well as molecular genetic
techniques for the analysis of feces (molecular scatolqeppular in recent decades. The feces
analysis allows identification of animal species. To improve the method accuracy of the Mustelic
species identification using mtDNA isolated from the samples of feces (Murakami, 2002; Rozhnov
al, 2008), we used newrimers for the amplification and sequencing of a fragment of mtDNA
(Kol obova et al ., 2015) , such as Mi t DF (5
(5 CTGAAGTAAGAACCAGATGCCA) . To coll ect excre
most rivers and lakesf &ologda Province in 201@013. At the same time, we interviewed hunters
and inspected game trophies. Both methods yielded similar results.

In the beginning of the 2000s, the European mink inhabited the greater part of the study a
whereas in the 2080its distribution rapidly dropped, and in 2015 the species almost disappeared. T
European mink was found only in the far northwest and east of Vologda Province. The American m
was found in former habitats of the European mink. Replacement of ariesspith another occurred
probably after the removal of aboriginal species by hunters, and an alien predator occupied
territory.
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ENERGETIC PROVISIONDF METABOLIC PERFORMNCE IN TWO POPULATDNS OF
NORTHERN REDBACKED VOLES (MYODES RUTILUB
Polikarpov I.AM? Kondratyuk E.Yu? Novikov E.A??
17 Novosibirsk State University, Novosibirsk, Russia
21 Institute of Systematics and Ecology of Animals SB RAS, NovosibRsksia
31 Novosibirsk State Agrarian University, Novosibirsk, Russia
Ivanapolikarpov@gmail.com

One of the main determinants that limit distribution range and animals density is foc
availability that directl y afvitabfanttisns @\eieer, 4989).i ¢
Besides the decline of food supply, suboptimal ecological conditions are often associated v
additional environmental challenges that compromise resource allocation towards homeost
functions. However there are almasd data about the real physiological constrains of species
propagation. In our study, we compared the deposition of main metabolic substrates in two populat
of northern reebacked volesNlyodes rutilug with different density.

In voles trapped in theecreation forest near Novosibirsk city with relatively low density,
metabolic and thermoregulatory responses on acute cooling were significantly higher than in vc
inhabiting mountain taiga of NorBastern Altay (Polikarpov et al., 2016).

In order to define associations between population density and availability of metaboli
resources we estimated betwgmpulation variability of such indexes as nutrition state, total fat
content and liver glycogen. Comparison of these indexes in voles trapped stuthed populations
by snaptraps in August 2011, May and August 2012 and 2016 did not disclose any betwee
population differences in nutrition state and total fat content. In Altay taiga but not in Novosibirs
recreation forest, these indexes both sigaiftly decreased from spring to autumn. In spring and
autumn, liver glycogen content was significantly higher in recreation forest than in taiga population.

Studied populations differed by the magnitude of seasonal fluctuations of density: more tf
tenfold fluctuation in Novosibirsk recreation forest and threefold fluctuation in Altay taiga.

In Novosibirsk, population density was affected mainly by abiotic factors, whereas i higl
density taiga population densithepended mechanisms played an importatg (Novikov et al.,
2012). In Novosibirsk population, dramatic decrease of population density, presumably caused
unfavorable climatic factors, occurred in autuspming period (Panov, 2001). In breeding season,
when the samples were taken, the ecalaigsituation might have been relatively favorable for the red
backed voles.

Regardless the relatively low density, red backed voles from the Novosibirsk recreation for
did not experience shortage of metabolic substrates, at least in warm seasonyeérthand
maintained high metabolic capacity and relatively constant body temperature under the severe coc
Therefore, the environmental conditions deterioration, even that decreasing population density is
always associated with the exhaustion @fergetic substrates that could restrict metabolic
performance.
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COMPARATIVE ANALYSIS OF SOME MITOCHONDRIAL GENES IN VOLES IN RELATION
TO ADAPTATION
Potapov S.G.Gromov A.R, lllarionova N.A, Lavrenchenko L.A.
Institute of Ecology and EvolutioRAS, Moscow, Russia
psg2110@rambler.ru

Adaptation of organisms to changing environmental conditions related primarily to climati
factors requires significant modification of energy metabolism, measured by the change of speed o
basic metabolism and the processes of oxidative phosphonylatimitochondria. Genes needed to
implement energy metabolism are located in the mitochondrial genome. Full mammali
mitochondrial genome is a circular DNA molecule with a size of more than 16 thousand pairs
nucleotides and 37 genes, including 13 @retoding genes, 7 genes such as subunits of NADH
dehydrogenase, 3 subunits of cytochrome C oxidase, 2 subunits of ATP synthase and cytochron
necessary for the implementation of oxidative phosphorylation and electron transport in f
mitochondria. Mibchondrial genes of the geneCéethrionomys(Cl. glareolus, Cl. rutilusand bank
voles with introgression mitochondrial DNA of therthern reebackedvoles), Microtus (M. arvalis,

M. obscurus, M. rossiaemeridionalis, M. agrestis, M. oeconpnmusre sequeced, and NJ
dendrogram to compare these species phylogenetic relationships was built according to the nucle
sequences of these genes. Comparison of genes nucleotide sequences of voles mitochondrial gel
allowed to identify a number of nucleotidebstitutions, phenotypically expressed in the amino acid
composition of mitochondrial proteins, which could affect oxidative phosphorylation in relation t
adaptation to different habitats. The greatest number of radical amino acid substitutions thfz alter
structure of these genes were noted in the composition of four NADH dehydrogenase (1, 2, 4 an
subunits. We analyzed the scale, geographical distribution and frequency of occurrence of
discovered earlier introgression of the northernlyadkedvoles Clethrionomys rutilusnitochondrial
genome in theCl. glareolusbank vole population in the North of European part of Russia. That
allowed hypothesizing about the adaptive nature of this phenomenon, associated with the dispers
this species ndmtvards to the extreme conditions of hypothermia (Potapov et al., 2007). Comparis
of the cytochrome b genes nucleotide sequences of bank vole®hern reebackedvoles showed
amino acid substitution near the catalytic center of the protein cytochromposition 17 (alanine in
northern reebackedvoles to serine in bank voles) that lead to functional changes in protein enzyma
activity and modulated the energy metabolism efficiency.

The work was conducted with the support of RFBR (projéctd4-04-00751 and 1®4-
03801).
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DYNAMICS OF ALLOSYME VARIABILITY PARAMETERS AT THE RED-BACKED VOLE M.
RUTILUSPALLAS, 1779 FROM THE TAIGA OF THE KOLYMA REGION IN THE COURSE OF
POPULATION CYCLE
Primak A.A.
Institute of biological problems dihie North FEB RAS, Magadan, Russia
primak@ibpn.ru

Redbacked vole is an important component of ecosystems of the-Nasthof Russia. It
dominates numerically over other small mammals in most parts of biotopes, it is a mass consume
plant forage, and represents one of the main forage objects for valuablbdaring animals. As well
as other species of rdmhcked voles, this one is characterized by periodic fluctuations in numbe
Population cycle of retbacked vole in the valley of the Kolyma Rinend in the Northern Pryokhotye
is 35 years (Chernyavskii, 1981; Chernyavskii, Lazutkin, 2004). One of the explanations of the
fluctuations is the genetic behavioral hypothesis of D. Chitty (Chitty, 1960; Chitty, 1964). It implie
that in different phses individuals with different genetic constitution take advantage. Natural selectic
plays important role in the process; it periodically replaces one genotype group by another one.

We studied fluctuating population d#l.rutilus in Kolyma taiga from 200lto 2010 and
confirmed population cycle of three phases, including depression, growth, and peak, each lasting
one year. Fluctuating amplitude of number reached 5,5 (Chernyavskii et al., 2007; Lazutkin et
2012). In 20012005, we used allosyme anabyso study samples from over 1000 specimens of red
backed voles. We obtained data on eight loci, including IDHDH-2, PGD, SOD, GOT, ESD,
EST-M3 and PGM (loci were marked by enzyme activity; their short names are given according
Manchenko, 2003)We found that studied markers were not linked, dependent or restricted by sex.
most cases, the observed number of genotypes in samples correlated with those expected as of F
Weinberg distribution. First of all we found abnormalities in HSBnd ESTM3 loci. They were
connected with the excess count of some, often rare, homozygous genotypes in the samples. Ir
case, bearers of rare genotypes were stated to belong to one litter (Primak et al., 2007). Fluctuatio
allozyme variability in differehloci had different direction. Maximal change of frequency of main
allele was observed in PGD locus from 0,706 to 0,605. Heterozygosity has twice fluctuation value
some loci, such as from 0,159 to 0,306 with regard to {2D&hd from 0,063 to 0,133 f&ST-D. In
most cases Silander coefficient was negative and only in 2004 (peak year) and in 2005 the numb
heterozygotes exceeded the expected number in most gene markers. Average heterozygosity i
studied period was practically the same, i.e. al@o®5. In the Kolyma and Pryokhotye (Kuryshev,
1988; Kuryshev, Chernyavskii, 1988), fluctuating populations ohwazked vole changes in some loci
during the cycle were similar, and opposite in several gene markers. Significant differences in al
frequencies of LDH2 and PGD loci were observed between the Kolyma and Pryokhotye speci
populations. However, fluctuations range of variability was incomparable with the number fluctuatio
range. We did not observe change of dominating genotype, as wb# asain allele in any studied
loci.

We hypothesize that the changes in parameters of allozyme variability in studied populatic
depend on the number and biology of the species. During the low number years, young animals o
current year breed in thefamily group, and that leads to increase in number of homozygotou
specimens in samples. When the number increases, breeding among specimens of different fe
groups rises, among which are bearers of different homozygotous gene types. Thus, an ihcrea
heterozygosity can be observed in the population. Based on the data obtained we can assume, th
observed changes in the studied gene markers are the consequence of population humber chang
not their cause.
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THE AMENDMENT TO ELTONOBUBNAVA-KORRL OMIEYTSEVG6 S |
Prochorova A.N.lvanova Ye.S Tsvetkova Yu.N.
Cherepovets State University, Cherepovets, Russia
pro.alexandra.pro@gmail.com

At the beginning of the 193pfKussian scientists, biologists and game wardens, realized th
idea of establish a network benchmark areas (reserves), withdrawn from economic use. The ai
studies in nature reserves was to study the dynamics of natural processes and their cautas Lonc
stationary allyear studies established many associations already in those years (Formozov 1934, 1
SemyonovTyan-Shansky, 1938). The nature of number peaks lags of different species of fore
mustelids and the peaks of abundance of rodents rethainclear. The peaks of prey sometimes
preceded the peaks predator, and someti mes
(1927) . I n the beginning of 1929 Opseywas dladfiedEN.Y. 0 n
Poddubnaya and N.Kolomiytsev (1992, 1995), who worked in the forest reserves in the Russian F
East for about 20 years found that some recurrent increases and declines in numbers of those sj
with a shortterm latent pregnancy (weasel, Siberian weasel, American) mankesponded to numbers
fluctuations of rodents. Meanwhile, all the phases of fluctuations of predators havirgronigtent
pregnancy (sable, ermine) appear to haveyaa lag.

This was made possible because the studies were complex, i.e. fovarssc lagomorphs,
rodents and trophic related predators; habitat parameters, such as yield of plants and changes in v
weather conditions in all seasons in the forests of the eastern slopes of the SouthASikhote

To assess populations of mugtsland their prey in the western part of Vologda Province and
in the north of the Kostroma region, were conducted a census of the mustelids and collected f
excrements and digestive tracts{(f382) in 20042015. We also counted the number of rodémts
1999 2008, 20102012, and took into consideration the data on the number of mustelids from the <
called winter route accounting (Kuzyakin et al., 1990) in 12934.

The forest rodentsdé popul ations r eaepoed t
district in 2002, 2006, 2008, and 202011. The American mink, the European mink and the forest
polecat peaked in 1995, 1998, 2002, 2003, 2006, and 2010. The maximum count of the marten an
stoat populations reached in 1996, 1999, 2003, 2B, 2011, 2012, and 2014. We obtained similar
results in other areas of Vologda and Kostroma Provinces. Although in some cases there wi:
prolixity of population peak of the marten and the ermine for two calendar years after the murine cc
peak, it wa obvious that the Poddubnafao | omi yt sevédés rule (Stepina
forests in the European part of the Russian Federation.

The growth of the forest mustelids, noted in the beginning of 2000s along with natur
fluctuations (Poddubna, Kozlova, 2007; Stepih Kashir® 2009) continues at present time, and it is
most clearly pronounced in the pine marten (Skumatov, 2016; our data). Populations of the fo
polecat, marten and ermine are increasing apparently due to a drop in demé#malrfekins and
subsequent significant reduction in hunting pressure during the period oesociomic difficulties in
Russian Federation.

Thus, following scientists AN Formozov, Ol Semyornbyan-Shansky, Charles Elton, 1A
Shilov and others, we updater knowledge of nature.
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THE ROLE OF URINE PROTEIN IN THE REGULATION OF AGGRESSIVE BEHAVIOR IN
EUROPEAN WATER VOLE MALES
Proskurniak L.R.Yuzhik E.l, Nazarova G.G.
Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk, Russia
luda_proskurnjak@mail.ru

Chemical communication plays an important role in the shaping and maintaining of spatial &
ethological structure of populations (Shilov 1977). In mice and ratsirlolgcular weight proteins of
lipocalin family in urine are a cornerstone in the process of information exchange. These proteins f
a relatively low molecular weight (125 kDa), exhibit considerable genetic variability and species
specificity. Urine pragins and pheromones transported by them convey comprehensive information
the certain characteristics of individuals, which is important for the maintenance of intraspec
territorial relationships and reproduction regulation (Robertson et al., 2003thdr rodents, the role
of urine proteins in the regulation of conspecific interactions is poorly explored. In water vole, usi
chip electrophoresis method, they found that season, sex and conspecific olfactory signals affecte:
concentration of preins with a molecular weight of 185 kDa in male urine. It was found that urine
concentration of lowmolecular proteins depended on season, age and sex of animals. Average pro
concentration in adult mal es 6 Whairoledoew arine ptein 6
play: intersexual communication or regulation of betweele aggressive interactions in water vole?
To address the latter issue, we conducted an experiment to simulate introduction of adult males tc
territory of same sexiidi vi dual s as wel | as reproductive
litter in the resident cage. W observed olfactory stimulation individual behavioral and physiologic
responses during four days in experimental males. The observed behagantbns included
spreading and trampling of intruderds | itter
intensity of litter scattering correlated positively with the frequency of urination on (ittef,45,

p < 0,05). Intensity bbehavioral response of a resident on the litter of a strange male depended on
concentration of low molecular weight protein in urine of males from which the litter was collecte
The more protein intruder ds u sidem malectotirawahe fitterd ,
placed in its cager & 0,52, p<0,05). Correlation of the relative volume of discarded litter with
creatinine protein index was positive and statistically significant 0,59, p<0,01). Indirect
aggression, expressed spreading litter of a strange male (Kudryavtsev, 2012), increased with a
i ncrease in testost err=mMe6;p=601le Physiological regpensedoa the
daily presentation of unf ami | iceeaseimthd cententration of t
low molecular weight protein in the urindéyo(= 2,80, p<0,05) of the experimental males. The
protein/creatinine ratio was also increaseg=3,21, p<0,01). In control group, there was no
significant change in proteisoncentration in urine in this experiment. Thus, stimulation by the
ol factory signals contained in unfamiliar me
the level of urine low molecular weight protein required to mark the territory. Teea#s highlight

the importance of quantitative intgrdividual variation of low molecular weight urinary proteins in
the modulation of physiology and conspecifics behavior.
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POPULATION STRUCTURE OF SOME COLONIAL BIRDS OF BAIKAL
Pyzhianov S.V.
Irkutsk State University, Irkutsk, Russia

pyzh@list.ru

Isolation of natural populations of birds is very difficult because of their mobility. Very few
publications so far have shown to make it possible. The emergence of new methods$oagahsis
expanded the horizons of research, but traditional approaches are still relevant. Of these, ringing i
most effective method. For decades, we performed{secgke banding of colonial birds on the lake,
where about 140 thousand birds offetient species in total were banded. With a certain degree o
approximation, these returns allow to talk about the population structure of some species of colo
birds.

Herring (Mongolian) Gull Of all the colonial birds of Baikal, the bird is most coitted to the
breeding sites. Even in swamps, major colonies persist for considerable time, and on the islands c
Maloye Sea the return rate to the previous breeding places exceeds 93%. The remaining 7% staye
or were forced to dispersion. In thiase, young birds genetically connect different spatial groups, ant
only half of them return to their native settlement, another 45% disperse closely and the remaining
disperse remotely. These returns show the genetic connection of Baikal settlentbistspécies, as
well as a number of settlements outside of Baikal, such as the colonies near the city of Ange
(Sushinskiy kaltus) and colonies on the Angara River below the city oflibsk. Of note, the
connection of the latter with Baikal gulls wiaentified with minimal catching / shooting (Pyzhianov,
1997).

A significant focus of the settlements of this species on the lake Hovsgol in Mongolia exis
near Baikal. However, despite considerable scope of ringing no return of Hovsgol gulls friakethe
occurred, and vice versa. This is even notwithstanding the distance from Hovsgol to the nearest
southernmost settlement of gulls on Lake Baikal is comparable or less than the distance from
colony to the other settlements of Baikal. Therefawe,undoubtedly state that the two great Asian
ponds are inhabited by different populations of Herring (Mongolian) gulls, despite the overlap of th
wintering territories. This is confirmed by other data, in particular by the key difference morphomet
parameters (Skryabin, 1977).

The second species, banding results of which allow considering the structure of its populat
on the lake, is 8lackheaded Gull The very first long returns from this species have confirmed our
expectations, and the main wenng sites are located in the Southeast Asia (Southern Ching
Vietnam). Suddenly returns occurred from the Western Europe, from Germany (Pyzhianov, 19¢
These data allowed stating inhomogeneous population structure of the population of this specie
Baikal (Pyzhianov, 1998). At least two populations of this species, whose ancestors inhabited Baik:
different times, inhabit the lake nowadays. As a result, the first gulls that inhabited Baikal formed n
winterings in the Southeast Asia, whereas dkescendants of individuals from the second wave of
remain committed to the Western, European wintering. The question of their reproductive isolatior
Baikal remains open.

Similar pattern is observed in another colonial speciesGtiey Heron Return ofwintering
birds occurred from two directiondrom the Southeast Asia (Vietnam and southern China) and fron
the Southwest, such as Caspian countries. However, there is no full confidence of the popula
differentiation of this species in Baikal in thaase, and those birds may be single population with a
very wide coverage.
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REACTION OF FISHEATING BIRDS POPULATIONS TO ENVIRONMENTAL CHANGES
Pyzhianova M.S.
Irkutsk State University, Irkutsk, Russia
rjs-92@mail.ru

Water birds in general and colonial fisating birds in particular usually inhabit dynamic
habitats, to the changes to which they have to adapt. Sygpaesic food is the most important
component oflte environment. Most often, their deficit determines many parameters of populatic
structure. Let us examine this with an example of some coloniaééigshg birds in Baikal region. We
build in on a notion of colonialism as a biological phenomenon wasefbras reaction of species to
the use of abundant, but unpredictably dispersed food resources (Kharitonov, 1983).

Herring (Mongolian) Gull It nests on Lake Baikal in stable (rock) and unstable (swamp)
habitats. In the second case, the instability of ngdtiabitat does not allow to reliably distinguish
changes caused by the shortage of food resources from the changes caused by restructuring ¢
nesting sites. However, in case of nesting on the rocks (which is the western shore of Lake Baikal
Maloye More and the Gulf of Chivyrkuisky) such an analysis is possible. Since the early 70s of the |
century to its end, the bulk of the birds nesting in the Maloye Sea (over 90%) was concentrated in
large (over 100 pairs) settlements, the main of wipidbvided the overall growth of this species
population. However, in recent decades the situation with access to food dramatically changed or
Maloye Sea due to acute shortage of fish because of overfishing (now the issue of complete prohib
of fishing on Lake Baikal is being discussed). As a result, either the growth of large settleme
stopped, or birds fell. At the same time, there appeared plenty of small and single settlements in &
that contribute to the development of new food resourceselhss new settlements outside Baikal.

The change of fish stock structure has led to a change in the structure of the population of o
fish-eating species Common TernMass fishing of predatory fish species, like pike and big perch, or
the Maloye Moe (a place of mass tourism fishing on Lake Baikal) resulted in an increase of s
juvenile fish, especially roach and dace. Because of increased availability of food resources, since
early 80s of the last century, terns nested in the Maloye Sea didrm®t nest here before, though
stray birds were observed on a regular basis). However, settling of this species on the unusual ne
habitats is the most interesting (Pyzhianov, 1999). The increase of food resources in the area of |
Baikal on the ae hand and the lack of typical nesting habitats on the other hand, resulted in te
nesting on the cliffs, which is not typical for the species. In addition, large colonies of this spec
were not known on Lake Baikal and the Baikal region, which wenenton for the coast with their
almost unlimited food resources.

Cormorant is the last species showing substantial changes in the spatial structure of popule
in response to changes in the environment. Disappeared from the lake in the 60s of théukyst cer
cormorant for the first time after a long break was noticed nesting in 2006 (Pyzhianov, 20(
Pyzhianov et al, 2008). Since then, its count is rapidly growing (Pyzhianov, Pyzhianova, 20:
Pyzhianova et al., 2015) and to date it has occupied dflisharically known nesting sites, reaching a
huge number. The return of this species to Baikal and the Baikal region is directly linked to t
prolonged drought in northeast China and the adjacent areas of Mongolia forcing cormorants m
out.

Thus, enviromental changes, especially the abundance and availability of food resource
entails substantial reorganization of the spatial population structure on both global and local level.
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PREADAPTIVE OPPORTUNITIES OF SYNANTHROPIC BIRDS TO SETTLE IN THE
TRANSFORMED ENVIRONMENT
Rakhimov 1.1, Ibragimova K.K.
Kazan (Volga region) Federal University, Kazan, Russia
rakhim56@mail.ru

Synantropization of birds is associated with diverse and serious transformationaspealis
of birdsé ecology under the influence of an
However, not the entire pool of species but only a small part of avifauna species became synanthr
For the Russia most cities, these speciesrack dove Columba livig, black swift Apus apuy
jackdaw Corvus monedula urban swallow Delichon urbicg, house Passer domesticisnd field
(Passer montanyssparrows, and three or four other species, whose populations inhabit urb
ecosystems. &blogical features of these species are associated with transformed areas, and t
presence largely depends on human beings. Nutritional and nesting conditions favor the existenc
these populations in urban areas.

Adaptive abilities of birds in the banized environment are built on preadaptation (Voronov,
1999; Grabowski, 1984) and synanthropization, the example of new adaptations origin through
initial stage of preadaptation. Preadaptations are widely distributed in nature and are one of the 1
important ecological mechanisms of evolution (Schwartz, 1980). On the grounds of extensive mate
living organisms were shown to develop qualitatively new features under the impact of natu
selection. Features that exhibit adaptive value for unpaddrforms of interaction between the
organism and environment or unrealizable body functions are called preadaptive; wher:
preadaptation is the process of preadaptive state development (Cuenot, 1911). Anthropog
environment poses specific requiremetatsts bird inhabitant species and always depends on humai
activities. This environment is the habitat of only those species and populations, whose response
changing conditions correspond with their biology potentials.

When comparing Western Europeavith Eastern Europe avifauna, species composition
emerges to be quite similar, however bird populations are at different stages of synanthropization.
Eurasian JayGarrulus glandariu$, wood pigeon Columba palumbys partridge Pedrix pedriy and
other representatives of the Western avifauna populations are noticeably different their Eas
European counterparts in their behavior in conditions of anthropogenically transformed territori
This is indicative of broad adaptation potential within ginecess of synanthropization. As noted by
S.S. Schwartz (1980), certain type of adaptation occurs in conditions when it promotes prosperit
species, when it is useful, but not necessary. Improving this adaptation allows the species to pene
into the environment in which this adaptation is a necessary condition of existence. For these reas
synantropization of eurybiontics with the broader adaptive capacities of species is more likely
happen. Eurythrophic and eurytropic properties are highportant for birds. Before settling in an
urbanized environment, birds were supposed to already have the minimal adaptive features tc
urban conditions. Most typical synanthropic birds exhibit wide opportunities in nutrition and nature
nesting.

Penetation into the new environment occurs with existing habitats, with the set of conditior
acceptable for the species. Thus, the reclamation of anthropogenic landscapes occurs in hal
similar to natural habit areas. According to some authors, reclamatioars on the land,
physiognomically similar to native nicheBdehme, etc.)Conservation of natural habitats in urban
sites promotes introduction of many species into the anthropogenic landscape. They serve as a b
transition zones for the most ymt hr opes. Thus, currently ob:
based on its preadaptive potential and no persecution from human beings.
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ANALYSIS OF LONG TERM DYNAMICS OF CHROMOSOMAL INSTABILITY IN THE BANK
VOLE POPULATION
Rakitin S.B, Cheprakov M.I.
Institute of Plant and Animal Ecology UB RAS%ekaterinburg, Russia
rakitin@ipae.uran.ru

Assessment of the mutation process dynamics in natural populations is a complex ¢
multifactorial problem. Irparticular, it is unclear to what extent the frequency of mutations in gern
and somatic cells are modified by populatdemographic processes, that can also lead to significan
changes in metabolism and reproductive system (Chernyavskii et al., 2003).

In this paper we analyze the results of the unique-teng observations (1999014 years) of
the dynamics of chromosome mutation frequency in the model cyclic populations of bank wvc
(Myodes glareolusfrom the territory of the Middle Urals (375' N, 5844’ E), reported to be exposed
to a background level of anthropogenic pollution (Gileva et al., 2006). The rate of structut
chromosomal aberrations (CA) in the bone marrow of voles was used as an indicator of muta
intensity. We used general linear dab with different combination of predictors, including sex, year
of capture, relative abundance, age and reproductive status. The analysis of association betwee
frequency of cells with CA and demographics parameters showed no gender differences betw
animals in terms of frequency of cells with structural chromosome mutation$ &5*E-08, df=1;
p=0,99), and pointed to a significant interannual differences in cytogepeatienetel(G = 126,32;
df =15; p<0,11*E09). Age effect was tested onlyn a group of reproductive voles because
reproduction affects mutagenesis intensity (Gileva et al., 2006). The frequeoelsafith CA did
not significantly correlate with age (1,98, df=1, p=0,16). The impact of vole reproductive status
was assssed only on the youraj-the-year voles as several studies showed a significant effect of ag
on the level of chromosomal instability (Gileva et al., 2006). We found that the frequereis@fith
CA was significantly higher in reproductive animals£@,97, df=1, p=0,026) compared to nen
reproductive youngf-the-year, and it peaked with the medium population density. The contributiot
of matureanimals both overwintered and youngf-the-year), thepercentag®f which is significantly
reduced athte maximum density of rodents, to the variability of mutation rates at the chromosom
level, apparently was associated with the reproduction intensification in the population growth per
and the influence of sex hormones. Clastogenic effect of the \adie repeatedly described in the
experimental conditions (Liehr, 2000).

We also demonstrated significant association of CA cells with population dens#21@88,
df =2, p=0,00002). Besides, several periods of chromosomal instability increase, wiehnot
directly related to the population density (in 202@03, 20062007 and 201®013) were identified.
During these periods genomic instability increased, and we observed the cells with numerous dam
of chromatid type, which served as markers efsgsting viral infections, whereas in the remaining
research years such cells were not detected. In addition to the functional and physiological stat
animals in different phases of population cycle, a significant contribution to the mutation pnddess i
glareoluscyclic population was due to the spread of pathogens, which (in the first place, viruses) w
known to have a distinct mutagenic effect (Buzhievskaya, 1984).

Thus, in rodents there is a complex dynamic association of the level of genetahility and
populationdemographic parameters, with the lowest frequencies of cells with CA observed at
maximum population density (more than 40 ind./100i trays).

The work was perfor med as part of t he
mecha i s ms , variability and adaptive reorgani z
UB RAS.
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Raquet M, BrunC., Measeyl ?, Exbrayat JM.*
171 Lyon Catholic University, Lyon, France
2iCentre for Invasion Bi®tlelglyenlsasedh endows
mr aquetc@urhiod yon. fr

Boulengerula taitanysac aeci | i an amphi bi an, i's a crypt
Hills of southeast Kenya. The climate is monsoonal with two rainy and two dry seasons. Reproduc
Is chaacterized with direct development and maternal care. Folliculogenesis is continuous, exc
during the period of ovulation from November to February. The oviduct can be divided into thr
classical sectiongérs recta, pars convolutaandpars uterg. Unlike the ovaries, the oviduct shows
some important morphological variation according to the seasons with a maximal development dul
the reproductive period (from November to February) and a minima from March until Augu:
(quiescence). In September and téber the oviducts increase their diameter. The
immunohistochemicadletectionof pituitary receptor hormones wagrformedthroughoutthe annual
cycle. Results showed the signal for receptors of FSH, LH and prolactin reduced during the res
period and increased in September and October, immediately prior to ovulation. The partition of e
hormonal receptor was different accordinghe location and tissue. During the breeding period, the
FSHRs antibodies gave a positive signal in connective tissue in all regions of the oviduct. LHRs w
mainly detected in the secretory epithelium of plaes convolutaand PRRs in thears utera These
studies suggest a direct control of pituitary upon the oviduct added to that of ovarian steroid hormo
and a synchronization of metabolism and external conditions. Secondly, our results tend to prove
presence of a fine regulation according t® d¢lviductal region and tissues: FSH seems to be implicatec
in all three regions of the oviduct, LH in tphars convoluteand prolactin in th@ars utera This last
observation suggests a role of prolactin linked to an adaptive and evolutive converginteewi
amniotic vertebrates and even placental vertebrates.
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MALE -MALE COMPETITION, FEMALE MATE CHOICE AND MALE SEXUAL TRAITS.
EXPERIMENTAL STUDY OF SEXUAL SELECTION IN CAMPBELL DWARF HAMSTERS
Rogovin K.A, Shekarova O.NKhrushchova A.M.Vasilieva N.Yu.
Institute of Ecology and Evolution RAS, Moscow, Russia
krogovin@yandex.ru

The evolution of sex related characters, which include not only gorgesmandary sexual
traits, but also sizes (see criticism by E.N. Panov, 2015), may be due to the interaction of 1
mechanisms of sexual selection and depend on their directions. Number of empirical studies of
effects of intra and intersexual selectiazonsidered either one mechanism or the other. Much fewel
studies examined the effects of both mechanisms, and most of them were not perforr
simultaneously (Hunt et al., 2008).

The Campbell dwarf hamstePbodopus campbellis a polygamous rodent with pronounced
sexual dimorphism. Males are bigger than females, have a highly expresseshtnéd glands (MVG)
that produce secretion, used to mark territory, rear pups etc. In our study, we compared pos:
directions of sexal selection in two experimental models: 1). Malale competition (an encounter of
males at a neutral arena with free access to the receptive female). 2) Female mate choice (se»
motivated female chooses between two tethered males). We tested mabkngf males originated
from the multimale litters with different expression of external sexual traits (EST). The hypotheses
tested were: 1). Male with the greater expression of EST dominates in the direematwle
competition (aggressive and sexdaiminance). 2). Female chooses the male with higher expressio
of sexual traits. We limited our study to the assessment of male success at a precopulatory sta
i nteraction with the receptive, sexual IMVGmo-
size, anogenital distance and the average max diameter of testes as of their external contours. -
characteristics correlate linearly and can be converted into one generalized variable, function
associated with the lineal size (the result of &f@lysis). However, each attribute may have specific
meaning, so as the size of the MVG (the typical secondary sexual attribute) may reflect intensity
secretion being a subject of interest for a
activity and its aggressiveness. An increase in body size may be supported by both mech#eisms.
dependent variables used in a multifactorial statistical models were the time the receptive fen
spends in a compartment with a male, sexual success ofea(tima number of series of mounts),
aggressive dominance (sum of aggression patterns during encounter tests). We used EST, testos
level, stress hormone (cortisol), characteristics of adaptive immunity (antibody titer in response
SRBC and the Deled Type Hypersensitivity response to PHA mitogen) as predictors or independe
variables.

Forty-four tests using pairs of sibling males with the contrast expression of EST and unrelal
sexually motivated females (in transition of proestrus to estru®) pexformed in two years. Females
did not choose males based on the higher EST expression. Male dominance in aggression ir
encounter experiment was not associated with higher body weight or greater EST expression. |
sexual dominance in tests of dreaccess of two male siblings to the female was not related t«
aggressive dominance in an encounter experiment. EST expression, sexual activity of the male, ar
aggressiveness were independent or weakly dependent on the level of blood testostenoael aadd
immunocompatibility.

The data obtained suggest that the reasons for evolution of sexual dimorphism in hamgters
in factlie outsidethe scopeof sexual selection mechanisms.

139



t NAYOALR 8§12f23AAP HAMCD x2fd pd S oo

VARIATION IN ADULT B ODY LENGTH AND SEXUAL SIZE DIMORPHISM INTHE
EUROFEAN COMMON LIZARD, ZOOTOCA VIVIPARATESTING THE EFFECS OF LINEAGE
AND CLIMATE
Roitberg E.S, Orlova V.F?, Kuranova V.N?, Bulakhova N.A!, Eplanova G.\?, Zinenko O.F,
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Intraspecific variation is important because it links macroevolutionary patterns t
microevoluticmary processes that lead to the phenotypic diversity we wish to understand. Wic
ranging species present promising models for simultaneously evaluation of various factors shaj
phenotypic diversity, because the variation of target traits can be docdmfamtenumerous
populations exhibiting diverse combinations of putative predictors. However, comprehensive ran
wide studies of geographic variation in widespread species are rare, even for fundamentally impor
traits such as body size (Roitberg et2013, 2015 and references therein).

A particularly promising candidate for such study is the European common [Zaothca
vivipara, the most widespread terrestrial reptile in the world. It occupies almost the entire Northe
Eurasia and includes sevewviparous and oviparous lineages. Using original and published data o
the snouvent length (SVL, a conventional measure of body size in lizards) for over ten thousa
individuals from 72 geographically distinct study samples covering a major pédmt gpecies range
from northern Spain to the Sakhalin island, we analysed hovgific adult body size and sexual
size dimorphism (SSD) is associated with lineage identity and two climatic variables (continental
rate aridity rate f the warmer season)

Geographic differences in mean male size were weak and were poorly explained with
predictors. In contrast, mean female size and SSD showed a considerable intraspecific variatic
substantial proportion of which (up to 60%) could be predicted lea¢ie and two climatic variables,
and/or by their interactions.

This study is part of a project supported by the Deutsche Forschungsgemeinschaft (DFG, gr:
RO 4168/1 to ESR).
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POPULATION DYNAMICS OF REBBACKED VOLES IN THE MIDDLE LENA RIVER BASIN
Safronow.M.
Institute for Biological Problems of Cryolithozone SB RAS, Yakutsk, Russia
vmsafronov28@gmail.com

Population density of thaorthern reebacked volen the Middle Lena River basin reaches
110140 voles/ha, whilegray-sided wlestays at 3640 voles/ha. Seasonal fluctuations of vole
populations were caused by large annual winter mortality and a compensatory increase in reprodu
potential. According to 1973985 surveys, annual fluctuations in the population number oferarth
red-backed vole correspond td 8year cycles. The amplitude of spring changes in the numbe
reached 7,33, whereas autumn count changed by 3,9 times. The rates of spring population numbe
different years (0,44,4%) were characterized by a distiimoterse correlation @& -0,8, p<0,01) with
the summer growth. We observed the highest population growth ratd $94£%) during the low
phase, whereas the lowest (78,4,3%) was noted in the peak and decline phases. Despite high lev
of population gowth (averagé 8,4-fold, maximumi 19-fold) for 12 years, it was higher than winter
mortality in only 3 times in relation to the autumn population number , i.e. after winter periods
1976/77, 1980/81 and 1983/84. During these periods, elimination & deiclined sharply. The peak
phenomenon was caused not by intensive reproduction but a significant mortality reduction in
previous winter. Environmentgrerequisitedor this phenomenon appeared during low and increase
phases. Reproduction intensified when spring population density was |6\2,(¥4). Female fertility
reached an average of 8\D,3. 45,4% of ferales and 37,7% of males of first generations were in
breeding condition. Growth rate reached 95%. The proportion of immature voles of previous sumi
and autumn generations with a 7i1[978) wheread eviatérd
mortality decreased (57)&8,6%). Large number of overwintered populationi(3,2%) remained by
spring and the peak phase was reached at relatively low growth. At the same time reproduc
intensity decreased (fertility 60,3, breeding young females 15,1%, m&e96), the proportion of
last generations decreased (11,5%), winter mortality increased 983)30), population size declined
after the peak phase. Similar dengigpendent population regulation mechanisms were observed i
gray-sided voles. Thus, the istival rate of reebacked voles in winter depended on the temperature
conditions and the snow depth. Previous state of the population and the numerical ratio of diffel
seasonal generations were of some importance. In reproductive season, they wgraffeaiat by
the endogenous factors as in the West range of population (Zhigalsky, 1989).

Winters warming and increase of snowing in the last decades resulted in better survival :
overpopulation of voles adapted to harsh winters. In such conditiopsifig ®f 2007, the abundance
of the northern retbacked vole was 33,0%, grayded vole 14,8%. By August, population count of
the northern redhacked vole decreased to 0,3%, gsided vole disappeared in catches. Only three
northern reebacked voles witlieduced fertility (with 45 placental scars) were registered in August
2008, and gragided voles were absent. Signs of the end of depression appeared in 2009. °
abovementioned effects of climate warming in the populations of these species will rabelir in
essential structural and functional changes with constantly changing conditions in future.
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CORRELATION OF SPLENOMEGALY IN RODENTS WITH THE NATURAL ZOOGENOUS
INFECTIONS
Salikhova N.M}, Olenev G.\%, Kolcheva N.E, Grigorkina E.B
lihResearch and production center HASi
21 Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
nmsalikhova@mail.ru, olenev@ipae.uran.ruckeva@ipae.uran.ru, grigorkina@ipae.uran.ru

The increase of spleens size, splenomegaly (SM), in natural rodents populations was descr
in numerous articles of domestic and foreign authors (Rensch, 1948; Schwarz, 1953; Yablokov, 1!
Ivanter, etc. 1985etc.). This phenomenon has wide geographical spread and it was found in rod
populations of Karelia, the Volga region, the Urals, Central and East Siberia, North America, East
and Western Europe, Japan, and Great Britain. The analysis of considgalakh size variability is of
interest in hypotheses of correlation of SM with technogenic intoxication (Gagarsky, Chernova, 20
etc.), radiative effects (Ekimov, Shishikin, 2010, etc.), infections and invasions (Fay and Raus
1969; Kr a mpler,tl278; &nvapaldy,220lfn etc.).

The purpose of this paper is to report the first results of target research of possible associe
of SM with the natural zoogenous infections. The study was carried out in lImen National Park (So
Ural) allowing extusion of technogenic impact on rodent populations. We tested the hypothesis on
most prevalent natural infections in the Urals (Bolshakov, etc., 1965, Ponomarev, 1974; Korenb
etc., 2013, etc.) including babesiosis, ixodic {ixkne borreliosis (Lye borreliosis), human
monocytic ehrlichiosis, human granulocytic anaplasmosis, hemorrhagic fever with renal syndro
(Hantaan fever), tularemia and leptospirosis (canicola fever). Functional and ontogenetic apprc
(Olenev, 2002, 2004) was the methodibah si s f or the study, whi ch
growth and reproductive status and allowing separating homogeneous groups of animals,
physiological functional groups. The rodent sample included 39 individual€lethrionomys
Sylvaemusnd Microtusspecies. Eamineda ni mal s had finor mal 6 spl ee
splenomegaly (relative weight from 10a to 1€
individuals had agents of ixodic tiddorne borreliosis (Lyme borreliosis) andrhorrhagic fever with
renal syndrome (Hantaan fever). This fact argues the existence of natural enzootic area of L
borreliosis and Hantaan fever in the Illmen National Park. Isolated cases of human monoc
ehrlichiosis were registered, whereas agemtit®roagents were not identified. In our earlier article
(Ol enev, Pasichni k, 2003) the phenomenonds ¢
its occurrence in three species@léthrionomyssoles and absence Microtusvoles and mice. The
rate of animals with SM irClethrionomyssoles went up to 36%, 1,6% Bylvaemusand 3,6% in
Microtus. We also found some associationimdectiousnessvith SM. In red vole Cl. glareolug, SM
was associated with Lyme borreliosis agent in 75% of cases. We suppose that SM can be conside
diagnostic marker of this infection for the studied population. In less than 50% of SM cases we fol
Hantaa fever agent. In mice populatiofs.(ralensig, SM was not associated with contamination.
The infected animals were only among individ

We conclude that splenomegaly can be considered an indicator of damaging factor, wi
regioral epidemiological situation is assessed.

Work is partially supported by the Pr@&gr s
4-49).
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SPLENOMEGALY AND ITS ASSOCIATION WITH AGE AND FUNCTIONAL STATUS OF
ANIMALS
Salihova N.M!, Olenev G.\2, Kolcheva N.E Grigorkina E.B
linResemdpclmducti on Centre ASiIi bGeoo,
21 Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia

Nowadayg transformation of landscapes and changes of animal environment determi
deterioration of transmissible infections in Russia (Onishenko, 2002). The attention of teriologi:
during the last years is attracted to a phenomenon of splenomegaly (SM), sviietuently seen in
small mammals. It was hypothesized (Olenev, Pasichnic, 2003; Olenev et al., 2014; Salichova, 2!
Yekimov et al., 2015) that this phenomenon may be a marker of damaging factors in populations
ecological indicator of adverse epidensituation. SM has wide geographical distribution and is
registered in diff er e aricetidae fdnaly tndseme casescSMensgy bac
prevalent in up to 50% of natural populations, however many aspects of this syndrome are need fu
elaboration.

The aim of this study was to study SM in the population structural dynamics; in particular,
estimate the association with age and functional status of animals using the example of bank
(Clethrionomys glareolu®all.) in different areasf Ural region with reduced technogenic pressure
and recreation. The observations in different areas lastedi &) fears. More than six thousand
individuals belonging to ten species of molike rodents were trapped. We did entrapments and
preparation banimals using standard techniques with the verification of species, sex, reproductive &
morphological and physiological status. Age was determined from age markers, suckrelatege
changes of teeth, al so acc o (Oteney, 8099; Kochevag2@lil)ma |

The association of spleen seasonal and age changes with the energy metabolism rhythm, w
was related to maturation, growth and reproduction of mbkseodents was shown earlier (lvanter
et al.,, 1985). The nt r oduct i 08Md f p airNoment e r (Ol enev, P
functionatontogeny approach (Olenev, 2002) allowed to consider high variability and registration
pathological spleen enlargement from the point of view of functional structysepailation. SM is
first is typical for breeding population (1 and 3 physiological functional gréup§G), that it is
present in animals with high level of metabolism, mainly overwintered animals. Small SM prevaler
is also constantly registered amamnproductive young of the year (2 PFG), despite low metabolism
Comparison MannWhitney tes} of absolute and relative spleen weight in animals of different PFGs
discovered significant differences between breeding and nonbreeding individuals.

The absene of clear linear dependence of spleen weight from age confirms the qualitatiy
nature of the SM phenomenon. Spleen increase up to-sapeal values is more important than the
scale of this increase, which are possibly indiviehetdted or connected t&pecies specificity. The
relationship of age and SM probability is clearly visible in the analysis ofedgied SM prevalence.
With increasing age, the prevalence of SM also rises. We, therefore, conclude that there |
considerable impact of age on Slyndrome probability in small mammals.

Thus, the general laws of physiological and functional groupings remain. (1) The lowe
relative prevalence of SM was found in nonbreeding young of the year (2 PFG). (2) Breeding anin
(1 and 3 PFGs) showed muchegat er SM preval ence, wi t h h
overwintered individuals (1 PFG). (3) The age is recognized a significant factor, that is, S
probability by the end of life is 10 times greater.

The work was partly supported by the Program ofi@&esearch of the Ural Branch of the
Russian Academy of Science (project38-49).
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POPULATION OFANSER FABALIBEAN IN THE AMUR REGION
Sandakova S.L.Toushkin A.A.
Far Eastern State Agrarian UniversiBfagoveshchensk, Russia
sandsveta@mail.ru

Among Bean subspecie&nser fabalis serrirostrigsndAnser fabalis middendorffarrive from
the southern regions of the Asian part of the Palearctic seen in the first half of spring. These t:
subspecies havatitudinal migrations. In additiorAnser fabalis rossicus registered in the end of
spring migration. Migration time and spatial distribution show that birds fly along the longitude lin
from south to north. Such increase in the length of the routeaas probably occurred not so long
time ago, because researchers earlier claimed it did not exist in the Far East before.

We defined subspecies and their proportions during the spring migration. Based on gener
accepted systematic signs of Bean spge(8yroechkovsky et al., 2011), we analyzed 42 individuals
legally hunted in the Amur Region in the last 2 years. We have also analyzed individuals photograp
throughout the region over the recent years. Based on the available material, we hypotiteszeth
fabalis rossicuss a subspecies, flying to the Amur Region at later stages of migration. Today it has
large share (nearly 30%) in flocks of Bean migrating here (Sandakova, Toushkin 2015).

In the study area, the Bean was observed in almostistiticts of the Amur region during
spring migration. The greatest concentration was achieved in Konstantinovsky, Tambovs
Mikhailovsky and Blagoveschensky districts, where their count ranges from 5,000 to 10,0
individuals in different years.

B e a n Gng trajettory varies with years, which is mostly affected by climate. Geese ge
together on the fields of the south after snowy winters and in years with wet spring, where numer
bays and vast estuaries are formed at a time of fly. During these yeess, rgst in temporary ponds
and feed near the fields with the last year's harvest remains. Corn, soybeans and wheat grown h
main food for birds in these fields. This field in the area between the Amur and Zeya are key habi
during migration in sch years.

All that changes dramatically in drought years. Arrived geese stay on the spits of Amur Ri\
to rest, where it feeds on fields with lower disturbance level due to limited availability for hunting |
the border zone. From there they fly away dma lakes in the central part of the region along the
River Zeya. Goose concentrates near the lakes, where after deep freezing, concealing ice pop:
raises silt sediments rich in shellfish and amphibians. Another important source of food is calt
growing here or floating water chestnut from last y@aapa natans)

We note that the timing and space for geese concentration during migration are more or |
stable in the flood plain of the Amur River and in the central part of the Province. In cther &ér
depends on the year, or on the edge effect of the migration corridor.

Over the last 3040 years, timing of arrival and departure of bean in the Amur region shifted t
10i 15 days earlier on average. Nowadays, Bean arrival in Amur Region startes Mdech or early
April. Intense flythrough occurs from April I20 until May 1 5, ending on May1520.
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Due to their high mobility, large terrestrial predators are potentially capable of maintainir
high connectivity, and therefore low genetic differentiation among populations. However, previo
molecular studies have provided t@dictory findings in relation to this. To elucidate patterns of
genetic structure in large carnivores, we studied the genetic variability of the Eurasiauytyxkynx
throughout nortkeastern Europe using microsatellite, mitochondrial DNA controloregind Y
chromosomdinked markers. No polymorphism for the cytochromand ATP6mtDNA genes and Y
chromosomdinked markers were found. Using SAMOVA we found analogous patterns of genet
structure based on both mtDNA and microsatellites, which coineiddéda relatively little evidence
for malebiased dispersal. Lynx inhabiting a large area encompassing Finland, the Baltic countries
western Russia formed a single genetic unit, while some marginal populations were clearly diverg
from others. Theastence of a migration corridor was suggested to correspond with distribution c
continuous forest covekynx from the Kirov region (Russia) showed the highest diversity of mtDNA
(8 haplotypes) and microsatellite allelic richness (4T4e lowest variaility (in both markers) was
found in lynx from Norway and BiagowieUa Pr
demographic bottleneck (Norway) or high habitat fragmentation (BPF). The Carpathian populati
being monomorphic for the control regi, showed relatively high microsatellite diversity, suggesting
the effect of a past bottleneck (e.g. during Last Glacial Maximum) on its present genetic compositi
Genetic structuring for the mtDNA control region was best explained by latitude andcewew
dept h. I n contrast, mi crosatellite structur
proportion of red deerQervus elaphysin its diet. We conclude that Eurasian lynx are capable of
maintaining panmictic populations across eastemofiiunless they are severely limited by habitat
continuity or a reduction in numbers. Moreover, the correlations of genetic differentiation wi
climatic and ecological factors suggest the occurrence of populations specifically adapted to Ic
conditionsin terms of prey availability and climate severity, which may contribute to genetic isolatior
Also, due to different correlations of mtDNA and microsatellite population divergence patterns wi
climatic and ecological variables it is possible that seépa@ective pressures are acting on males anc
females in this solitary carnivore.
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BIOTIC COMMUNITY LINKS OF WOLF IN YAKUTIA
Sedalishchev V.T.Odnokurtsev V.A.
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Wolf count in Yakutia is not stable (Romanov, 1941; Labutin, 1960). It was highein
beginning of 1950s. Activities on its depopulation started in 1958, and 3117 wolves were extermine
during the next 6 years (957 individuals in 1958, 680 in 1958, 538 in 1960, 431 in 1961, 295 in 19
216 in 1963 (Paulin, 1965). It was followed bysignificant reduction of damage to the domestic
reindeer, horse and cattle herds. For example, from 1954 to 1958, wolves killed 24000 reindeer, w
in 1959 to 1963 only 11400.

According to broasbrush estimates, wolf population size in Yakutia was ubQ@6 700
individuals (Egorov, 1965) in 1963964, 2000 in 1978979 (Labutin, Vschivtsev, 1985), and 3000
in 2000 2015 (Okhlopkov et al., 2005; Sedalishchev, 2013; Stepanova, Nikolaev, 2015).

The wolf food connections in Yakutia vary widely (Labutin, 1960ammals of Yakutia,
1971). Prior to 1970, tundra and foréshdra wolf mainly hunted domestic reindeer. The elk and red
deer dominated (78%) in the wol f ds 184 away the i
principal forage in Central, Westeand NorthEastern Yakutia.

However, since the end of the 1960s in Central, Western and-Bastern Yakutia hare
population decreased steadily apparently due to anthropogenic factors (Prokopiev, Sedalishchev, -
Sedalishchev, Anufriev, 2002). Degradatiof wolf forage in recent years was registered in South
Yakutia as associated with the elk population overhunting and decrease since the beginning of 1
(Sedalishchev, Popov, 2002; Prokopiev, Sedalishchev, 2009). Therefore, wolf in these partdiaf Yak
switched to domestic reindeer and cattle as forage.

According to data of the Ministry of food and agriculture of Yakutia, in 22013 wolves
annually killed from 10000 to 15000 domestic reindeers and about 1500 horses. Monetary equiva
of that damge was more than 100 million rubles (Stepanova, Nikolaev, 2015). According t
Nikolayev et al. (2014), the analysis 10@0If stomachs from various regions of Yakutia in 1981
2013 confirmed the presence of domestic animals remains in 800 animals, thres refweald animals
including reindeers (40%), hares (20%), elks (15%);deer (15%), and redeer (10%) in 200
wol vesd stomachs.

In order to reduce the damage to domestic reindeer, horse and cattle herds, and to promote
ungulates population incregssolf count should be brought to the level of 1986364s, i.e. to raise
hunting pressure on mature animals 2,6-fold (Sedalishchev, 2013).

In the study of 74 wolves from five regions of Yakutia, we found 10 species of helminth:
including three specie®f trematode Plagiorchiselegans(Rudolphi, 1802), Euparyphiummelis
(Schrank, 1788), andlariaalata (Goeze, 1782); four species of cestodegniahydatigendPallas,
1766),Taeniakrabbe{Moniez, 1879)MulticepsserialigGervais,1847), andechinococcus@nulosus
(Leuckart, 1863), and three species of nematddeylostomacaninur(Ercolani, 1859),Taxascaris
leonine (Linstow, 1902), andTrichinellanativa ( Br i t ov et Boev, 1972
contamination with helminths was high and reached 82,4%alsb found some specific features of
wol vesd contamination in different regions
was | argely determined by the wolvesd trophi
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PATTERN OF FEEDING EHAVIOUR OF A FIELDFARE TURDUS PILARI&.. IN
KALININGRAD CITY
Shukshina M.S.
Directorate of the Federal Service for Supervision of Natural Resource Usage in the Kalinigrad
Region, Kaliningrad, Russia
schuksch_masch@mail.ru

The study of fieldfare Turdus pilari9 feedingbehaviour was carried out in Kaliningrad in
2012 2015.

We found that in Kaliningrad, during the nesting period fieldfares is foraged mainly on th
ground: on lawns, which are sites with low vegetation thinned due to théthased impact (57,8%),
and lesdrequently on lawns with thick vegetation (21,1%). Other sites are used with a frequency
7% or less. In autumn and winter, fieldfares in Kaliningrad prefer to feed on trees and shrubs in p:
and gardens, roadside alleys (85,3%), less frequentlyonsland paths, as well as lanes (14,7%).

When foraging a fieldfare in Kaliningrad moves by a series of 3 to 8 jumps or by rur
alternating them with looking around and ripping (ripping the forest floor, digging feed from soft soil
In 1 minute a fieldfare makes 5 to 25 jumps, 10 to 17 pecks, 5 to 10 ripping motions, 3 to 9 lool
around (average duration is 9,830,7 seconds, a 145, reaching 30 to 45 seconds, in singular events
more than 60 seconds). The bird makes a peck primarily after motion (@&el)irequently after
looking around (0,17) or ripping (0,17) or a peck (0,12). After the peck, a bird of this specie loo
around most often (0,56), less frequently jumps, runs (0,24), sometimes rips ground (0,1) or me
next peck (0,1). In autumn andnter, peck frequency increases, the bird flies to other places alon
with other foraging types. During feeding on the ground, ripping frequency, as well as peck frequen
increases, when a fieldfare forages from under snow and leaf litter.

During nesting fieldfares mainly use earthworms for food, and other invertebrates les
frequently. In autumn and winter, fieldfares mainly feed apples, berries of mountain ash, hawthc
snowberry etc. No observations were made in Kaliningrad as per fieldfare folggarghropogenic
feed, although there is an additional available forage base, such as the wastes of human activity (v
i's used by Dblack thrushes) and according to
fieldfares forage unusual feed tygosmall fish, meat and fat, forage at landfills in other cities).

Thus, compared with the forage behaviour of natural fieldfares populations (Baranovskiy et
2007) in Kaliningrad, urban population of this species is noted for increased frequéeeg attions,
such as movements before peck and looking around frequency as well as-broking period after a
peck. These peculiarities are defined by bo
feeding habitats in Kaliningrad.
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GENETIC DIVERSITY MICROTUS ARVALI®BSCURUS AND POSSIBLE WAYS OF ITS
FORMATION IN THE URAL REGION
Sibiryakov P.A, Markova E.A.
Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
sibiryakov@ipae.wan.ru

We analyzed variability of two mitochondrial DNA markers (cytochrdmgene and control

region of mtDNA) in the populations of common voMi¢rotus arvalisP a | | . 1778 fo
in the Ural Mountains and adjacent plains. We also considered possible ways of how modern ger
diversity inM. arvalishobscuruso in the Ural region was f

The material was collected in 25 localities in the UrBiseUrals, and TrandJr al s T( 5
60A38Nj] ;6 ABBABENj. A total of bgedeBandslélgsequences sf
MtDNA control region was included in the analysis. In addition to original data, we used cytochroms
gene sequences bf. arvalishobscuruso from other regions (F
Tougard et al., 2008; Tougard et al., 2013).

Analysis of cytochromé gene sequences showed that all individuals of common vole in th
Ural region belonged to the previously desalilfg&ncRussian clade (Tougard et al., 2013), which
inhabited the greater part of the aredvbfarvalishobscuruso (from nort he
Phylogeographic analysis of ShRussian clade in general allows to describe four groups of
geographicdy localized haplotypes and a widespread group of poorly differentiated haplotypes whi
are common in the central (Urals region) and eastern parts of the distribution range-RtiSsram
clade. Within the Urals and the adjacent plains, three groupsybtiipes were found, including
northwestern, southwestern and Sedtlalian. Fourth group, the southeastern group, inhabits the
northwestern China and the upper reaches of the Irtysh River. Incorporation of the data on
variability of mtDNA control regn in the analysis of common voles in the Ural region confirmed that
at least three mitochondrial lineages existed in the region. These mtDNA lineages corresponde
cytochromeb groups. Based on the analysis of mtDNA sequences, the greatest genesitydivas
found in populations of common vole in the Southern Urals. The lowest genetic diversity was founc
populations in the Middle and Northern Urals and northerrUPads; however, a separate group of
haplotypes (the northwestern group) inhabitedriorthern Pr&Jrals.

To analyze the history of modern genetic diversitMinarvalisiobscur us o wi t
region we used groups of data, including geographical distribution of various mitochondrial lineage:
the Ural region; genetic distancestween mtDNA sequences of animals from different localities;
demographic analysis of mtDNA sequences; and paleontological findings of species in the Ural reg
The results indicate thé. arvalishiobscur us o mi ght have expsesrni e
the Ural regions. Perhaps, colonization of the-Bras might have started earlier than in the Trans
Urals.

This work was supported by RFBR-08-01486 A.
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DYNAMICS OF ETHOLOGICAL STRUCTURE WITH THE CHANGES OF POPULATION
COUNT IN AN ISLAND POPULATION OF THE FERAL HORSE
Spasskaya N.N.Shcherbakova N.¥. Ermilina J.A®
17 Zoological Museum of Moscow State University, Moscow, Russia
21 Moscow Zoo, Moscow, Russia
equusnns@mail.ru

The natur al soci al structure of an isl an
Biosphere Reserve consists of harem, bachelor, and mixed groups (Spasskaya, Shcherbakova,
Spasskaya et al., 2010; Spasskaya, 2016). Betlvay of formation of social structure and presence
of bachelor groups distinguish this population from those of the native breeds maintained in a v
herddrove manner. The above three social units are stable to a different extent: during the st
haem groups did not change their composition dramatically for 6 years, while the groups of other t
types remained stable for two to three years.

The population number in 2008010 was fluctuating within a wide range (72 to 419
individuals) because of tweatastrophic losses in 2007/2008 and 2009/2010; population cour
decreased by 33,2% and 79,8%, respectively. In 2008, the population counted 307 individuals in t
and all main types of groups persisted, with the harem, bachelor and mixed groupsngpb&aizPo,
15,4%, and 25,8% of the total number, respectively (Spasskaya et al., 2010). Compared to 2006
(corresponding precise figures for 2007 are not available), the quantitative ratio of these gro
changed, i.e. the size of harem groups decdebgel6%, while size of bachelor and mixed groups
increased by 7,7 and 8,4%, respectively. In 2010, the social structure appeared to be compl
reformed: new harem and bachelor groups were formed, while mixed groups were not. In total, 87
of populaton count was part of 16 harem groups, and 12,5% remained in 3 bachelor groups.

In 2012, 2013, and 2015, the Reserve administration conducted regulatory measures (thc
the last two captures were undertaken without scientific rationale). Twelve animals (12 and
2011 were captured in 2012, while 13 animals of various age were captured in 2013, theref
population number decreased by 8,2% of the entire population count in both instances. In 2012,
captured young animals that occupied the lowesitjpns in the group hierarchies, so they did not
play any role in the intergroup relations. However, capturing of 8 adult and young bachelors in 2(
led to a complete reformation of the bachelor groups. As a result, the remaining bachelors formed
haem groups and a mixed group with two stallions. A new mixed group was formed for the first tir
since 2009 to include 2,2% of the total population count (180 animals in 2014); 87,8% of the tc
population amount was belonged to 19 harem groups, anenaining 10% were 5 or 6 bachelor
groups.

Because of capture and slight loss during autumn and winter 2015/2016, the population nurr
decreased by 25,8% (55 animals, including 39 stallions and 16 mares). Among the remaining anin
23,5% were adults (oveéb years) and 74,5% were 1 to 4 years old. Subsequent restructuring in t
population social structure happened: new harem groups and a mixed group were formed; 2 m
groups (with two adul't stallions i nsteredtope t
bachelors). One harem group ceased to exist and two harem groups disbanded because of capt
their stallions. In April 2016, with total population being 178 individuals, 18 harem groups mac
87,6% of the total count, while three mixedlahree bachelor groups each contributed 6,2% and 5,6%
to the total count.

We conclude that harem groups (up to 88% of the total population amount) and bache
groups constituted the basic social structure of the feral horse population studied. Mixesl gro
appeared to be the most unstable social elements. Fluctuations in population number mainly du
mature individuals, caused by natural or anthropogenic effects, resulted in instability of an establis
social structure, which, in their turn, led tesappearance/appearance of mixed groups and to change
in the quantitative ratio of the groups of different types.
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EPIZOOTOLOGY SITUATION WITH TULAREMIA IN THE MIDDLE OB (IN PHASE OF
DEPRESSION MANNING WATER VOLE)
Starikov V.P!, Vinarskaya N.P, Bernikov K.A?
17 Surgut State University, Surgut, Russia
27 Omsk Research Institute of Natural Focal Infections, Omsk, Russia
vp_starikov@mail.ru, vinarskayan@inbox.ru, bernikov_Kkirill@nnail

Natural foci of floodplainriver type are typical for Khantilansiisk Autonomous District
Yugra.Arvicola amphibiuss considered the main reservoir and source of massive tularemia infectio
An outbreak of tularemia that involved 1005 people (Gstép, et al., 2014) was registered in Ugra in
July and October 2013. Thorough study of small mammals and amphibians as potential carrier
tularemia infection was conducted in Khaiyansiisk district and the city of Khantflansiisk from
May to Septembe2015 and in June and July 2013, and September 2014. We also examined floodp
habitats of the Middle Ob and the surrounding areas.

In 2013,A. amphibiuswvas part of the dominant species in virtually all riparian biotopes nea
the city of KhantyMansiisk In autumn 2014, there were only few individuals floodplain biotopes of
the natur al monument fALugovsky mammo-Ménsiigk. I8 7
the snowfree period of 2015, we did not firkl amphibiusiear KhantyMansiiskas did th staff of the
Center for Hygiene and Epidemiology in KhMAIQgra that may be a sign of deep depression and
almost its complete absence. On the territory of tularemia focus in the confluence of rivers Ob :
Irtysh, we found 12 species of parasitic gamasites on small mammalsn 2013, parasites were
mainly represented by specific parasitehofamphibiud_aelaps murisand Hyperlaelaps amphibius
They were absent in 2013\lexandromys oeconomu®minated among animals/hereasLaelaps
hilaris was a domiating species among gamazid (88%, using cones and masherhe vast
majority of ticks (xodes persulcatysvere found in small mammal biotopes in the floodplain terraces.
In 2015, the causative agent of tularemia in the water was not found (10 sa®@pla)samples of
small mammals and amphibians (573 spleens), tularemia DNA was identified only three animals
Myodes rutilugterrace above the floodplain). The employees of the State Scientific Center of Applit
Microbiology and Biotechnology (Obolensk, Moscow Province) carried out the analysis.

Thus, restructuring of zoocenosis in floodplain habitats occurred near KMansisk in 2015
as compared to 20138. amphibiusas a massive source of tularemia infection was eliminated from the
pool of small mammalsCorecommunity of the floodplain complex of small mammals comprised four
species, including\. oeconomysaM. rutilus, Sorex araneusand S. minutusin 2015, we observed a
sluggish current epizootic of tularemia among small mammals in the floodplain and biotopes bordet
floodplain. Of all surveyed small vertebrate, tularemia DNA was confirmed only in the sp\dens
rutilus which accounted for 0,5% of the number of isolates in the bioaBkaxe is no doubt thal.
rutilus contacted the inhabitants of amphibious organisms in floodplains in tularemia years previou
(2013 and 2014). Our studies have confirmed hamgnibiusis the main source of tularemia in the
floodplaintriver type of focusWhen epizootic range expands, it involves a number of amphibiou:
organisms, includind.. oeconomysOndatra zibethicusand theMyodes shrew, other small mammals
and their ectograsites, such as ticks, gamasid mites, fleas, lice, mosquitoes, horseflies and others.

In 2015, prerequisites for the occurrence of acute tularemia epizootic in the study area were
found.

This work was Suppor t-44D0012)y andRtkeB@Rernmentaoh the (
KhMAO-Ugr a, the order -~ 751 from 06.01.2015.
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LONG-TERM POPULATION DYNAMICS OF TAMARISK GERBIL UNDER HUMAN
INDUCED LANDSCAPE CHANGE
Surkova E.N.Savinetskaya L.EOvchinnikova N.L. Tchabovsky A.V.
Institute of Ecology and Evolution RAS, Moscow, Russia
ENSurkoval@yandex.ru

Rangeland ecosystems are the most sensitive to environmental changes and they easily tr
from one state tanother. As the result of overgrazing, the only anthropogenic desert in Europe w
formed in Kalmykia by the end of the 80s. Livestock population demonstrated a significant and ra
decrease due to the economic reforms in the early 90s. This triggevedryeof degraded rangelands
and favored steppe expansi@uch humannduced landscape transformation provided an opportunity
to study speciespecific response to environmental chanfée have analyzed the population
dynamics of tamarisk gerbiM. tamaiscinu9 during the period from 1994 to 2015. Tamarisk gerbil is
a mesophilic folivorouspecies, which prefers to inhabit sites with compact soil and saltwars, bush
and shrubs. Distribution and abundance of tamarisk gerbil increaseslirrently withrangeland
recovery but further steppe expansion led to fragmentation and reduction of suitable habitats.
population drastically declinedin 1998 remained low until 2004 and has not been registered
henceforth.Thus, the population of tamarisk gerbil transited into unstable state and went extin
Intriguingly, the population of ggsammophilous granivorousidday gerbil 1. meridianu$ also
decreased in 1998 but rapidly restored. The population had a suddemtshidt state with low
abundance in 2003 and remains in this state until now. The inert response teildimcad landscape
change demonstrated Y. meridianusin contrast toM. tamariscinuscan be attributed to its
ecological generalism.

This study wasunded by Russian Foundation for Basic Research (gra@4-08086; 1604-
00739) and the Program for Fundament al Studi
Sciences.
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ECOLOGICAL ADAPTATIONS OF BACKGROUND SMALL MAMMALS SPECIESN
AGROCENOSESN THE REPUBLIC OF MOLDOVA
Sytnic V.L, Savin A.l, Munteanu A.l, Nistreanu V.B, Larion A.F.
Institute of Zoology of the Academy of Sciences of Molddvhisinau, Republic of Moldova
sitnicv@gmail.com

Being aware of the |l aws and the ways of mamm:
particularly, to the anthropic landscape, dyia in nature, represents one of the main directions of the
contemporary mammalogy. A possible solution to this problem is only systematic and detailed study of
species populationdéds structure i n di ftheaynamics of the o |
number of population.

I n the 0680s of t he |Apademussyivaticiexceededinm@embes theondounoh o
building mouse Nus spicilegus and the common vol@Microtus arvali§ species, accounting for more than
50% of all the rodents that populated the agrocenoses of the Republic of M@Wioveeanu,Savin 1986,
1988, and 1990). At the same time, another species, the striped field (Aposemus agrariys was almost
totally dspersed from the fields and the bright forest strips. Some essential changes arouse in the dynami
rodent s6 numbidyearacyclical ®dcillationsware noBtypical of common vole species as it wa
registered in other parts of the ar&stfiic, 1999). It is possible that the intensification of the anthropic pressure
on rodents reflects on the type of the number dynamics too. During years of mass reproduction and r
increase in number, the vole invoked huge damage to agriculture, @ayi¢alcrops of alfalfa, clover, wheat,
etc. In relation to this, there is a problem with managing animals number based on studying adaptation
control of the number in the variable landscape.

The species enumerated above are background speciesRretipeu b | i ¢ of Mol dov a
other species in the agrocenoses are less numerous, for example thengeked mouse Apodemus
flavicollis), the bank volelethrionomys glareolysthe striped field mousépodemus agrariysand also the
European hamsterQricetus cricetus andCricetus migratoriusFour species, i.e. the wood mouse, the meund
building mouse, the common vole, the apodemus uralensis, had almost synchronized multiannual oscillatior
the number.

In recent years, under the stgpinfluence of the drougM. spicilegusadapted insignificantly
to ecological conditions and accounted for 13,7%, while another sp&piesylvaticusshowed strong
ecological valenceSavin Munteanu et al., 2009). This species quickly adapts to elsasfgconditions
and its abundance equals 408. agrariu® abundance rose from 2, 1%
permanently accounted for in agrocenoses as well as in forest ce@bsggareoluswas more
frequently captured in the reproduction periodthe fields with multiannual forage grasses at a
distance of 150200 m from the forestp. flavicolliswas found to have an abundance 08%. Due
to the reduction of the multiannual forage grasses fields, which resulted from their privatisatiom and
emergence of a number of fragmentary raw agricultural land there is no cyclicity in the plant fee
speciesM. arvalisandM. rossiaemeridionaligSytnic, 2016) Under these conditions, their abundance
rose insignificantly from 7,2% to 9,7%. These spsavere in the growth phase but they did not reach
the peak phase.

The strategic reproduction peculiarityMf arvalisr e si des i n f emal esd
in duration of reproduction periodp. sylvaticusndividuals who wintered usually lay eggs but rarely
three batches. Spring generations layY batches of eggs. During peak years, this species stop
reproducing at the end of summer, while in the depression phase, and with an average popul:
count, r@roduction period continues by the middle of autu®avin 1999). The role of age groups of
the studied species was determined in control of the population number. During the year with |
population, the contribution of individuals of the current yeamighe rise, while during the year with
optimal conditions, the number of individuals who wintered is on the rise.

The work was performed as part of the fundamental project 15.187.0211F.
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THE ADAPTIVE ROLE OF INDIVIDUAL VARIABILITY INDICATIVE OF THE SKIL LS OF
THE CHILS BARABA GALL (LARUS BARABENS)S
Telegina Y.R:, Minina M.A?
17 Novosibirsk State University, Novosibirsk, Russia
21 Institute of Systematics and Ecology of Animals, Novosibirsk, Russia
fluffy0612@mail.ru

At an early age Chicks of Baraba gullafus barabensjshavea high risk of infanticide and
cannibalism compared to the smaller Chikovani. The territorial aggressiveness of the parents i
effective protection against the attacksnefghbors, but at the same time, limits the movement of
Chicks by the arebmits. And the risk of attacks by cannibals during the absence of parents makes 1
Chicks hide in shelters on the nestsig. In these circumstances, there are various ways of
development of the indicative skills of the juveniles, which depend onlihsic cognitive abilities.
The aim of this work was to evaluate a variety of indicative personal skills of the Chicks and th
adaptive value in terms of breeding colonies.

The first week of life in gulls is critical to survival, so we measured the arab$ength of the
heads of the Chicks in the 1st and 8th days of their life. The level of cognitive development v
evaluated for every chick. It was offered the orientation task in the experimental constructi
ALabyrinthd, adapted for the gull Chicks. Tdeck the learnabilitpf the Chicks a pairwise pairing
was performed: the Chicks which did not solve the task, were tested in combinatichosgth
hatchlingswho successfully found their way. After @lays, a single test to assess the influence of the
ervironment on nestling development was repeated.

The ability of the Chicks to solve the problem of orientation in the labyrinth was different at ¢
early age and has varied over time. After the first test the groups of birds were defined which w
distingushed by the way of solving the problem. Aftestesting, the elements of teaching the Chicks
were found, which formed facognitive map of all the signs ofiabyrinthd. The use of such map does
not affect the fact of solving the problem, but it affects ttieiehcy of solving the problem, which
was estimated by the time of the experiment and the number of mistakes made

We believe that in terms of developed territorial behavior of adult birds and high risk c
cannibalism a certain set of personal charactesistmong the birds is implemented. In addition, the
estimated skills develop in Chicks due to the need to monitor their own safety independently. T
dependence of the adaptive values of the personalities on the original dimensions and the stre
seleced by parents for the education of the young was shown.

Research is supported with Russian Science Foundatiel{Qa603).
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UNGULATE POPULATION STRUCTURE IN THE OLYEKMINSKY RESERVE
Tirsky D.I.
AOl ekmi nskyo State Nature Reserve,
td1961@mail.ru

We collected material describing the stafeprey in the reserve from 1985 to 2016 including
annual surveys covering different habitats MFP, monitoring and accounting for solonetzes dur
rutting red deer males account on (roar). The release date of calves their number, sex and
composition wee determined visually by animals and encounters on the trail, as used camera traps.

Moose (Alces alcesL.). Population count and density were estimated using aerial survey
(Revin, 1989), as well as our data of 109893, and the results of SCM of 192916, undertaken in
the Reserve and adjacent hunting grounds. Moose population density in the Basin of Olekma R
was 0,2 birds/ 10 km] on average, being twice
According A.A. Krivoshapkina (2004), send age structure of the moose is severely impaired. The
predominance of females in the population of (1,7: 1) resulted in an increase barrenness of m
(40,8% of all females encountered). In males, youirg)y&ar olds who do not participate in the rut,
prevailed, which was indicative of the rejuvenation of the herd. According to O.V. Yegorova (197(
male to female ratio was 1:1 in the 1960s, and barrenness among elk was negligible.

Red Deer(Cervus elaphud..). Studied in the protected zone showed anbper of regional
attributes in the distribution, related to both periodic seasonal migration of large groups from c
location to another, and losigrm changes in their count. The population is going through a period c
depression; this is due to an ingse the wolf count and more intense shooting in the neighboring
territories. However, beginning in 30s of the XX century, this species population area expar
northwards. The reserve, being the largest reserve in the north of species areal with thelemsityge
of253, 0 ind./ 100 k mJ300 redgeei imtheaalljaceniatcasay of QCMata, witt
the density close tothereserve (22 8 i nd. /100 kmj]).

Reindeer(Rangifer tarandus..). Can be found throughout the geomorphological terraifil@ro
from the bottom of the intermountain basins and low flood plain to the heights of the local waterst
within the boundaries of the reserve and adjacent territories. The mean population density is 4 ind..
km?in South Yakutia, and about 5,5ind./I®*wi t hi n t he reserveds ter
400 450 individuals.

Roe Deer(Capreolus pygarguPallas). The traces of the Siberian roe deer are rarely observe
in summer and autumn only in the Basin of Olekma River. However, the areeoisnsled by sites of
permanent and relatively old habitat of this species all over. Although the formation of a viak
permanent population of roe deer on the territory is unlikely, sporadic penetration of single anim
occur regularly.

Siberian Musk DeefMoschus moschiferus). In the Basin of Olekma River, musk settles on
upland terraces and steep sides of the valley with sloping land occupied by dark coniferous forests
rock outcrops. In the Basins of Tuolby and Amga Rivers, musk deer occurs gedhodvery year,
and in the absence of sludge and rocks, it prefers cluttered areas of taiga, covering it from predatc
some extent. In the event of sharp depletion of food, the animals leave their place (in particular,
result of forest fires) ahrepopulate that territory after the partial recovery in a few decades. B\
extrapolating the mean population density index, calculated from different parts of the Basin
Olekma River (2 ind./100 kfjy the total population is estimated at PR80 individuals.
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SABLE POPULATION GENETIC STRUCTURE MARTES ZIBELLINA..) IN TOMSK PRIOBYE
Tyutenkov O.Yu, Korobitsyn I.G, Nemoikina O.V, Moskvitina N.S.
Tomsk StatdJniversity, Tomsk, Russia
Zzoo_tsu@mail.ru

The contemporary sable groups in Tomsk Priobye are traditionally considered descendan
acclimatized eastern Siberian animals (Monakhov, 2006). Intense hunting commenced with founc
of Tomsk in 1604 resulteith dramatic reduction in the aboriginal species. By the beginning of the XX
century, population count was critically low. Its areal from a homogenous turned into groups
isolated spots. In Tomsk Priobye, by the time of ban on its hunting in 1935y inbabited difficult
to-access habitats near Bakchat swamps (upper course of Chaya River), in the Basin of Vasugan F
and on the right shore of Ob in the upper course of Rivers Ket and Chulym (Laptev, 1958). Th
negative trends resulted in reaccltmmation. 1347 wild sables were introduced to Tomsk Province
from Irkutsk Province and Burat ASSR from 1940 to 1957 (Pavlov et al., 1973). As a result, t
species inhabited all suburb habitats by the end of the XX century, whereas high count allowed
intense hunting. Contemporary sable population in the southeast of West Siberia is very much div
as of both morphological attributes (Ranyuk, Monakhov, 2011) and fur color (Tyutenkov et al., 201
The aim of this study was to determine modern gertbtiersity of sable population in light of its
recent rearrangement.

This report is built upon the analysis of
Basins of rivers Vasugan, Tym and Chaya. We used mtDNA control locus fragment witltradén
495 pn (Rozhnov et al., 2010) as a marker. Compared to other areas (Pischulina, 2013), Tomsk s&
is noted for low genetic diversity (&0,89N0,02, ~ =1,16N0,63). This is characteristic of
populations, founded by a small number of ancestors.

Median net, which we built, combining all variants of mtDNA in our analysis, confirmed twc
clearly marked mytogroups on the territory of Tomsk Priobye, which highlights two ancestor line
such as aborigines and acclimatized animals. 55% of group=2qnwas sable from the Basin of
River Tym, having their phenological traits
2 (43 specimens) were animals from the Basin of River Vasugan, morphologically close
autochthonous animals. This ratio maitness animal exchange between various sable groups witl
homogenous special areal present in Tomsk Priobye.

Small distance between mytogroups (8 nucleotide replacements), poor nucleotide
haplotypical diversity are indicative of the modern populasiera result of recent junction of several
groups, isolated previously. Those groups initially were not numerous, because the number of foun
(allochthones) was small or because populations passed throughtaédongm de mogr ap hi
(autochthons). Thus, modern genetic structure of sable population in Tomsk Priobye reflects
transformation resulting from intense hunting, biotechnical and nature preservation activities.

This research was conducted as part of the Competitiveness ImprovemeatrPobd SU(SA
-8.1.25.2015), of thg State Order -~ 6.657.20
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GEOMETRIC MORPHOMETRICS IN POPULATION ECOLOGY: THE NEW POSSIBILITIES
AND SCIENTIFIC OUTLOOKS
Vasil'ev A.G, Vasil'eva |.A.
Institute of Plant ath Animal Ecology UB RAS, Yekaterinburg, Russia
vag@ipae.uran.ru

At the end of the XX century in biology, a new way of multidimensional morphological analysis (2
and 3D) allowing to characterize size and shape variability of the same morphologicaketves
independently developed (Rohlf, Slice, 1990; Bookstein, 1994daked geometric morphometri¢s
GM. The main task of the GM was to describe the variability of shape as such, excluding the impac
size component, and comparing representatiedferent groups. In recent years, GM is widely used
in various fields of biology, including taxonomy, paleontology, and anthropology as well as |
archeology, criminalistics, medicine and other areas (Adams et al., 2013.). However, in dealing v
popuktionecology problems methodical apparatus of GM and its opportunities are obvious
underutilized (Zelditch et al., 2004; Anderson et al., 2014).

GM all ows morphogenetic interpretation of t|
2013) ad facilitates biological interpretation of these modifications with the use of visualizing
techniques (Klingenberg 2013). Using of @Methods permits, thus, essentially expand the
methodological potential of population ecology. All this makes GM an egtyermafficient and
universal approach to solve not only the problems of population ecology, but those of populat
synecology too (Vasil o6oev et al. 2014, 2016,
We aimed to present scientific perspectives of GM to solve number ofatiopuecology problems
and demonstrate new methodological possibilities of this technique using specific examples.

This study is based on the results of multiyear research of the authors and their colleagues a
Laboratory of Evolutionary Ecology (IPABUral Branch of RAS) undertaken on model species of
rodents and shrews. The report presents th
phenogrammetryo met hod based on c anetncetraitsiim g
phenogram and allowg phenetic ordination based on GM technology, as well as the method f
estimating withingroup morphogenetic diversity by analyzing the pattern of the nearest neighborir
points within scatteplots of shape variation. The applicability of morphologieald functional
mandible indices are shown (Anderson et al., 2014). We present examples proving the feasibilit
Acompensation principleo developed by Acad.
demonstration of population morphogenetic effedtnon-selective elimination in populations of
forest voles.

We propose to make greater use of GM methods in population ecology to mine information
i ndividual sd mor phogen e-tandcbetweemoputation graips ataddgferemte |
constellations of climatic and biotic conditions, all this will significantly complement the possibilitie:
of interpreting population phenomena, linking them with the morphogenesis of animals. In this ser
the GMapproach is a muHiimensional analoguef a weltknown method of morphological and
physiological indicators developed by Acad. S.S. Schwartz (et al.), as well as popedatiogical
and physiological methods for stress evaluation, which were developed by Acad. I.A. Shilov.

This study was sumpted by the program of basic research of the Ural Branch, Russian Academy
Sciences (project no. 1B-4-25) and the Russian Foundation for Basic Research (project 193 16
01831a).
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INFLUENCE OF CITY IMPROVEMENT ON STRAY DOGS POPULATION DENSITY IN
YAKUTSK
Yakovleva M.L, Sidorov M.M, Danilov V.A, Semenova N.SAlekseev K.V, Gabyshev V.Y.
North-Eastern Feder&niversity, Yakutsk, Russia
applebeel993@gmail.com

With regard to stray dogs, two polar (very biased) points of view exist among people. On t
one hand, part of human population consider stray dogs a clearly negative element of the ul
environment, sawe of potential danger, polluting waste producer and source of noise. From this po
of view, complete elimination of stray dogs would be the ideal solution. On the other hand, part of
population, including animal protection organizations, activéeijtfagainst cruelty towards stray
dogs, prioritizing the moral and ethical aspect of the problem, considering primarily the interests
individual dogs. At the same time, the assessment on the population level does not exist, where
would evaluate kit the role of stray dogs in in life urban ecosystems and urban social life. In bo
cases, the role of stray dogs is very high, since it is the largest, massive and significant mammal i
city.

Yakutsk is noted for the absence of clear industrial dgveént zone as a whole, since existing
industrial enterprises are located in different parts of the city interchanging with resident
neighborhoods. Therefore, we counted dogs in a residential area, also considering buildings profile

We used a modifiedelective method of counting in the test areas (SA Vereshchagin, Poyarke
AD Goryachev KS 1999; Chelintsev NG, 2000), located in two main types of urban environme
(residential 12-storey buildings and residential mudtioried buildings). Fourteen sit@s total were
selected with a total area of 2,325%n each site, we counted tall visible dogs walking around the
site three times. For the purpose of proper identification, we photographed each dog to be include
the database.

In general, for the paod from 2011 to 2016 we found sharp fluctuations in the number anc

density of stray dogso6 popul ati on, both in
2907 individuals with the lowest in 2011 and peak in 2013 (5599 individuals). Weatksth season
dogsd6 count fluctuations. I n summer, urban s

arrays, resulting in lower counts; and in winter the number of dogs in the city increases. Higher rate
population density in winter artypical for 12 storied building neighborhoods, because of the
presence of places that serve as shelters of poor modernization, which facilitates foraging.

Black & brown (52,6%) was the predominant type of color in stray dogs of Yakutsk. Mediun
sized dog (80,25%) dominated, which may be indicative of selection against very small and ve
large specimens.

In the city of Yakutsk, we found small proportion of sedentary individuals (38,2), while
migrating and aliens showed 28,9 and 32,9% prevalence regbgciihis is an indication of high
mobility of | ocal popul ati on, a high proport
the Anegl ectedo, and, per haps, due to the hi
1i 2-storey shwed higher prevalence of sedentary individuals, whereas in theribegtbuilding
nei ghborhoods we found more migrants and nev
this type of environment and indirectly confirms our view of being lessrfe for the stray animals.
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CHROMOSOME VARIABILITY IN RODENT POPULATIONS NEAR THE RANGE
BOUNDARIES IN THE URALS
Yalkovskaya L.E.
Institute of Plant and Animal Ecology UB RAS, Yekaterinburg, Russia
lida@ipae.uran.ru

Ecologicatgenetic studies at the boundaries of species ranges are crucial when estima
stability and adaptive potential of populations in the varying environmental conditions, and wh
clarifying the factors that determine the species distributiontdimiVe present the analysis of
chromosomal variability in three widely distributed rodent species: common Mateofus arvalis
obscurus), striped field mousé@godemus agrariysand yellownecked field mouseSfylvaemus
flavicollis). The study was done the Urals. The boundaries of the ranges of these three species pe
through the Ural region (northern boundary Mf arvalis obscurus andA. agrarius ranges pass
through the Northern Urals; and eastern bounday of f | aranpecisor theiMgldie Wls). InM.
arvalis obscurus, we analyzed the presence of chromosome polymorphism in the fifth chromoso
pair (subtelocentric or acrocentric variant, the former predominates all over the species range) an
chromosome monosomy in females. In both moyseiss the presence of additional chromosomes
(B-chromosomes) in karyotype was estimatedA.lagrariuswe also analyzed metacentric autosomes
count, the number of which is 8 in the standard karyotype but varies from 6 to 10 chromosome:
single individuals in certain populations, and the morphology of four largest acrocentric autosomes,
which the cases of substitution by subtelocentric are known.

Karyological analysis of 56M. arvalis obscurus from 16 localities along the sentrth
gradient up to the northern limit of the species distribution in the region showed no genetic specific
in peripheral populations. We identified no carriers of an acrocentric variant of the autosdme 5,
frequency of which in general is low in the Uralian populationsMbf arvalis obscurus. X
chromosome monosomy, which was found in one female from the northern localities, was a
detected in other studied populations in the Urals.

In 180 A. agrarius from 12 localities in the Southern, Middle and Northern Urals, the
considered types of chromosome variability were not detected. All individuals had normal karyotyy

(2n = 48, Nfa =54). A departure from standard karyotype was shown only in one male in th

Southern Urals in the locality exposed to significant chronic radiation (zone of the East Ur:
Radioactive Trace from Kyshtym accident in 1957). Among 50 analyzed cells of this male, 2% F
normal karyotype; 19% had 47 chromosomes (one of the acrosewik absent); and 79% of the
cells had, along with 47 normal chromosomes, a morphologically modified one of very small size.

In 7 A. flavicollis from a population at the northeastern species distribution limit, B
chromosomes were not detected, although known that Bchromosomes are present in almost the
entire speciesbd range. However, taking into
in certain populations, small size sample does not allow excluding the presenaghi@inisomes
(with low frequency) in the studied peripheral population.

Thus, our study of chromosome variability in three rodent species near the boundaries of
species ranges in the Urals demonstrated no cytogenetic differentiation of the peripheral populati
Presumably, the studied peripheral populationgvbfarvalis obscurusA. agrariusandS. flavicollis
are not isolated from the core populations and live under environmental conditions, which are
ecologically marginal.

The study was supported by RFBR prag t  -04-0@14.
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COMPRABILITY OF LIZARD AGE DETERMINATION OF USING TRANSVERSE SHEAR AND
LONGITUDINAL SECTION
Yartsev V.V, Kuranova V.N.
Tomsk State University, Tomsk, Russia
vadim_yartsev@mail.ru

Absolute age determination is an essential requirement for modern research in rept
demography. Sceletochronological method is the one most widely used is based on growth stop
lines calculation (agglutination linésAL) in the bones. Two major technical watgs visualize and
calculate AL in the bones exist to datei inaking transverse dyed shears (Smirina, 1989; Castanet
1994); 2i making thin light longitudinal sections with the consequent microscopy in polarized ligh
(Kornilova et al, 1996). The latterequires less effort to prepare material, leading to higher
productivity to in screening more samples. However, AL calculation using transverse shear is m
reliable because it enables to visualize structure in more detail and assess bone tissua.resorptio

Age determination using longitudinal section was validated on grassRaog temporaria
(Kornilova et al, 1996), and tested in reptiles on nimble liZaaderta agilis (n=10) with the
consequent use for age determination of lacertide of the Soutife@&tstern Siberia (Bulakhova,
2004). Due to limited use of this method, its applicability is still questionable.

We studied a sample of viviparous lizarhotoca vivipara(n=14) from Chudnoe lake
(Kuznetsk Alatau, 1170 MASL) from the collection of ttepartment of animal zoology and ecology
of Tomsk State University ( N1607.2000e Animaltagevnottss
sample was determined using longitudinal section of a hip earlier (Bulakhova, 2004). We also
femurs on the oppads side from these samples, decalcified them and made transverse shears
spilling sample in paraffin using classic histologic methodology (Exbrayat, 2013). Transverse she
10 mecm wide were dyed with Carrazi hematoxylin. Preparations were visualized\xwit Lab Al
microscope (Zeiss, Germany). Statistical analysis was done with Statistica 7.0 (StatSoft, USA).

We did not find any statistical difference®€ 3,86; df=5; tc. 0,05) when comparing two
methods of age determination using transverse shadrsoagitudinal section. In 7 cases out of 14
(50%) these two methods in age determination did not meet in consensus. The age of sexually m
females determined with transverse shears was at ligastiiters, at leasti8 winters of males (our
data), vhereas when sections method was used, the age of both males and females wasi 4t leas
winters (Bulakhova, 2004).

Age determined with shears and sections did not coincid® fmmporariain only 18,2%
cases 1f = 11; Kornilova et al., 1996), in 30% fdr. agilis (n=10; Bulakhova, 2004), in 50% for
Z.vivipara (n = 14). Longitudinal section microscopy biases the age estimation2téetver winters.
Besides, crumbling lizard thin bones are not good for section, since getting even section from tt
may bechallenging(Smirina, 1989).

Thus, age estimation using bone longitudinal section is less applicable for modern lizar
When using sections for populatidased age estimation, control group of animals should also b
present to have their age determinetth both techniques. This will, however, increase age
determination precision in a limited way only.

This research was conducted as part of the Competitiveness Improvement Progran{®ATSU
-8.1.25.2015), State Order ~6.657.2014/
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