HOLARCTIC MARMOTS AS A FACTOR OF BIODIVERSITY
S.V. Titov THE STEPPE MARMOT ROLE ...

THE STEPPE MARMOT ROLE IN MAINTENANCE
SPATIAL-ETHOLOGICAL STRUCTURE OF MIXED SETTLEMENT
OF THREE SPECIES OF GROUND SQUIRREL
POJIb CTEIMHOIO CYPKA B OPrAHU3ALNN
MPOCTPAHCTBEHHO-3TOJIOrTMYECKOU CTPYKTYPhbI
COBMECTHOI'O NOCEJIEHNSA TPEX BU4OB HA3EMHbIX
BEJINYbUX
ROLE DE LA MARMOTTE DES STEPPES DANS LE MAINTIEN DE LA STRUCTURE
ETHO-SPATIALE D'UN PEUPLEMENT DE TROIS ECUREUILS TERRESTRES

S.V. Titov
C.B. Tumos

Penza state pedagogical university, Penza, RUSSIA
MeH3eHckul zocydapemeerHbill nedazoauyeckul yHusepcumem, 2. [NeH3a, Poccus

Abstract

On investigation of a sympatry zone of russed (Spermophilus major) and spotted (S. suslicus) souslics on a right bank
of Volga it was revealed a mixed settlement of souslics and steppe marmot. During the 2-nd field seasons (1996-97) behind
the specified settlement were carried out ethological research (600 hours). The colony is characterized a rigid introspecies
territoriaty and an independent distribution of territory between individuals of various species. Souslics willingly use systems
fodder burrows of marmot family. Creating the steady alarm communication in all territory of colony, marmot removes a
part of loading on guards of settlements from both species of souslics. At a high level introspecies aggression of souslics the
interspecies aggression in a settlement is rare, and occurs only in case of non-observance a critical individual distance (3-
10 m). It is necessary to search the reasons of beginning for observable mutual relation in morpho-ecological advantages
and greater sociality of the given specie.

Key-words: steppe marmot, Middle Volga region, souslics, mixed settlement.

Peswome

Ipu uccnedosanuu 3onvl cumnampuu Gonvuiozo (Spermophilus major Pall) u xpanuamozo (8. suslicus Guld.)
cyenukos na llpagom Gepezy Bonzu Gevio obuapysceno ux cosmecmuoe noceienue co cmennem cypxom (Marmota bobak
Mull). B meuenuu 2-x nonessix cesonoes (1996,1997) 3a yxasannuim KORMAKIMHBIM ROCEAEHIEM NPOBOOWTICEH IMONOZUYECKIE
ucenedosanua (600 uacos). Kononus xapaxmepuzyemcs sxcecmroli GHympueuO060ii meppumopiaibHOCmblo U He3A8UCUMbIM
pacnpedenenuem meppumopun Mexcoy ocobamu paznuunvlx 6udoe. Hexnwouumensioe npaso Ha ewibop U NepeoRAnU3ayuio
meppumopun umeem M. bobak Cyeruxu oxomuo ucnonvsyiom cucmemvl KopMoseix Hop cypuunoil cembt. Ilo 3sykoeoi
awmuenocmu auoupyouun eudom enzemes M. bobak Cozdasaa yemoiiuugylo zeyxoeyio xoMmynuxayulo Ha eceii
meppumopuu KoIOHUN, OH CHUMAEm Ydcmb HAZPY3KU N0 OXpaHe noceneHuit ¢ oboux eudoe cycnuxos. [Ipu evicoxom ypoene
HYMPUBUOOROIl AZPECCUBHOCTIN CYCNUKOS MENCeN008as azZpeccus 6 nocelleHuu peoxa U NpouCXOOUm MOonbKo & chyuasx
necobmodenus Kpumuveckoit unousudyareHoi Oucmanyuu (5-10 m). Humezpayuonnas ponv & noddepocanuu
RPOCMpPaHcmMEeHHO-9MONOZUNECKOT CINDYKIMYPbl KOHMAKMHO20 ROCENeHUA HAZEMHBIX Deruyvux NPUHAONeNCUum cypKy.

K’T uegble Cloed: cmennoil cypok, [losondicwe, cycnuki, cosmecmioe nocererue,

Résumeé

Dans une zone de sympatrie du Spermophile roussitre (Spermophilus major/ et du sousfic tacheté (S. suslic), rive droite de
la Volga, nous avons découvert un peuplement mixte de spermophiles et de marmottes de steppes. Au cours de la 2*™ saison de
terrain (1996-97), aprés la caractérisation du peuplement, une étude éthologique a été réalisée (600 heures). La territorialite
intraspécifigue est rigide, mais la répartition territoriale des individus des trois espéces est indépendante. Les spermophiles utilisent le
systéme de terriers des groupes familiaux de marmottes. Ces derniéres, par leur cri d'alarme, réduisent le fardeau de surveillance des
deux espéces de spermophiles. Les spermophiles, gui présentent un niveau élevé d'agressivité intraspécifigue, Jes agressions
interspécifigues sont rares et ne se produisent que lorsque [ distance individuelle critigue (5-10 m) n'est pas respectée. Les causes
de I'établissement des relations morpho-éthologiques mutuelles favorables et d'une socialité plus marquée entre ces espéces sont a
rechercher.

Mots-clés : Manmottes des steppes, région centrale de /3 Volga, spermophiles, peuplement.
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Introduction

With a research recently of arisen zone sympatry russet (Spermofilus major Pall.) and spotted (S. suslicus
Guld.) sousliks on a right bank of Volga in 1995 in Ulyanovsk region (Nikolaevskiy distr.) it was revealed their
mixed settlement with steppe marmot (Titov, 1996, 1997). The contact settlements M. bobak with S. suslicus, S.
major, S. fulvus are well known, but inhabitancy of 3-rd ground squirrels species in one colony it is marked for
the first time. The main rcason of occurrence settlement s of is the moving in region russet souslik (Ermakov,
1996).

Material and methods

During 2-nd field seasons on 2-nd registration platforms, common square 1.6 ha, behind an indicated
settlement were catried out(speut) ethological researchs (600 hours). Three standard methods were used: a
method of continuous recording, method of registration separate behaviour's manifestations and method
temporary section's (Popov, Iltsenko, 1990). Thus there were estimated a territoriaty, a submission of burrow
activity and alarm signal system, and also individual s aggression level.

The investigated contact settlement settled down in a wide beam lasting on 5-7 kms from a line Moscow -
Chelyabinsk (M5) in the direction of v. Kuroedovo, also was characterized by uneven territorial allocation of all
specic s animals (fig. 1). A top of the beam at a highway is occupied only by russet sousliks, a little lever it is
begiun to meet spotted sousliks, which dwell on extensive dry steppe sites and, thereof, keep isolate from
individuals of the first specie. Approximately in 1 km from the beginning of the beam settles down a narrow
(300 m) mixed inhabitance s zone , after which on the whole extent of the beam russet sousliks does not meet.
The allocation of marmot in the settlement can be described as uniform with local rises of animal's density in
biotopic «favourable» sites. Thus, in mixed marmot s and souslik s settlement it is possible to select 3 type of
contact territories: M. bobak-S. major, M. bobak-S. major-S. suslicus, M. bobak-S. suslicus. In researches the
preference was given up to learning of mutual relation between three species of ground squirrel (2nd type
territory s).

Results
Territoriatliy

Colony is characterized rigil introspecies territoriaty and independent distribution of territory between
individuals of various species (fig. 2). The home ranges of individuals of one specie are blocked unsignificantly
(up to 10 %). In comparison the home ranges of different species are absorbed almost complete or blocked for
extensive zone (up to 80 %, on a marmot family s home range of there are, 5 home ranges of russet sousliks
and 3 - of spotted sousliks). The unique condition, which is observed at spatial organization of colony, is
sufficient removal of the centers of individual s home ranges. The exclusive right to a choice and personalization
of territory has marmot. Two other species are develop theirs home ranges depending on marmot's territorial
preferences. The guards of ranges is carried out basically from individual encroachments of a specie.

The leading marmot s role with deployment of spatial structure of the contact settlement is obviously
traced by comparison season's data to localization individuals of three species. In the spring (end of March -
April), when consequences of thawing of snow on low grounds was still saved, marmots was met extremely on
slopes of the beam. At that time sousliks were placed on only beginning to dry out steppe sites. On those
territories it was passed and reproduction by both souslik s species. At the end of spring and in summer (May -
July), when on low grounds there are cnough forages, and last year's burrows dry out from thawed waters,
marmots were lowered from slopes and occypy earlier used by sousliks territory. Thereof a part individuals of S,
suslicus and S. major were superseded in riverain sites and on released slopes of the beam. The similar season's
movings were observed annually. The scales (amount of migrated individuals) these movings were in direct
relation to marmot s number in an observable site.

Burrows activity

Steppe marmot occupies the leading position. Sousliks willingly use fodder burrow's systems of marmot
family. Passively it is displayed in a leaving sousliks at danger in burrows, thus is more often by them use russet
sousliks (from 10 leaving of both specie s sousliks in marmot burrows of 9 have S. major). In some cases it is
observed the integration of hole systems of species, when, beginning to independent course (courses), holes of
sousliks leave in burrows sites. It is interesting also, what even the pairing of russet sousliks, occurring in pure
settlements on a surface of ground (Bazhanov, 1946), in specified colony goes in burrows sites.
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The alarm signal system

Leading specics is marmot. Creating the steady alarm communications in all territory of colony, it
removes a part of a loading on guards of settlements from both specics of sousliks. From them the most
contactlis the russet sousliks. It supports the communications not only much more active, but also reacts on it
more adequate (table 1). If spotted sousliks to marmot vocalisation directs to hole (in all cases on 1-2 alarm
signal) and near it displays reference response, S. major (on 4-8 alarm signal) pricks up for pillar or on 4-th
paws. Thus his further behaviour is in direct dependence of danger sources and degree of threat's removal
(leaving in a hole, vocalization, returning in an initial condition).

Table 1.

The response s characteristic of russet and spotted sousliks on alarm marmot signal.

Metric S. major S. suslicus

Number of analysed responses 27 10
Responcence (on what alarm marmot signal it is response) 4-8 1-2
Average reacting time (s.) 85.5 76.8
Type of response (in %):

- prick up for pillar 51.9 10.0

- prick up on 4-th paws 33.3 20.0

- keeping 3.7 —

- run up to burrow and approximate responce 3.7 60.0

- leaving in a burrow 7.4 10.0

For observation behind responses souslics which be aimed with marmot alarm signal for both species the
one-type approximate response is marked. The first orientation is carried out to the side called of marmot of
«object», second, if the danger source of haven't been detected, to the side of shouting animal.

The voise activity of sousliks in the settlement also uneven to mean. The alarm signal of russet sousliks
in all cases (n = 15) causes from marmot pick up for pillar. Thus, if the danger source of appears for it
significant, the alarm signal system marmot does not support, being limited only by last shout with leaving in
burrow. Vocalization of spotted sousliks in a contact settlement is expressed poorly and consists only in the last
shout with leaving in a refuge. For rarest cases it appears actively: for example, when 2 leading species are
silent (owing to absence on a surface of ground) or if they are on significant deleting from source of danger.

Aggression
At a high level introspecies aggression of sousliks the interspecific aggression in a settlement is rare, and

also occurs only in case of non-observance a critical individual distance (3-5 M) or as a result of intrusion on
personal territory (fig. 3). In this sense the observable cases to mixed leaving of marmots and sousliks in one
burrow from approaching danger are indicative repeatedly.

Conclusion

Suming up, it is necessary to emphasize, that the described ratioes of three species of ground squirre] are
ambiguous. The seasonal and daily changes of their character, time-dependent manifestations both periods of
main life cycles and daily activity of sorts are observed. Therefore necessity of further researches is obvious. It is
necessary to search the reasons for becomings of observable mutual relation, first of all, in morfo-ecological
advantages and large marmot community. Thus it is necessary to mark, that the definite influence is given by
species aggression level. In contact settlement that level has maximum for spotted sousliks and probably
predetermine subordinate rule of the specie.
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FIGURES | PUCYHKH

Fig. 1. A map - circuit of a mixed
settiement of steppe marmot,
russet and spotted sousliks.

1 - marmots burrows; 2 -
territories occupied russet
sousliks, 3 - territories
occupied spotted sousliks; 4 -
mixed zone.

Puc. 1. Kapma-cxema cogmecmHozo
focefleHuUs crenHozo cypKa,
60abWO20 U Kpanyamozo
CyCnUKoe.

1 - cypYuHsl, 2 -
meppumopuu, 3aHAmesie
Eonbiium cycnuxom, 3 -
meppumopuu, 3aHameie
Kpan4ambiM cyc/ukom, 4 -
KOHMaKmHubie 30Hbi 2-X
8ud08 Cycnukoe

N

M 110000
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Fig. 2. Allocation of territory between
individuals of 3-rd species of
ground squirrel in the contact
settlement.

1 - marmot s burrows; 2 - hole of
russet sousliks; 3 - hole of
spotted sousliks; 4 - boundary of
a marmot s family site ; 5 -
boundary home range (HR) of
spotted sousliks; 6 - boundary
HR of russet sousliks ; 7 - centers
HR (broodly or constantly used
burrows).

Puc. 2. PacnpedeneHus meppumopuu
mexdy ocobamu 3-x eudoe
HaszeMHbix 6enuybux 8
KOHMaKmHOoM noceneHuuy.

1 - Cypy4uHel, 2 - HOpbI
Gonbuwozo cycnuka, 3 - Hopbl
Kkpan4amozo cycnuka, 4 -
2paHuybl ceMeliHo20 yJacmka
cypkos ; 5 - gpaHuyb!
uHOueudyansHozo y4dacmka (1Y)
Kpanyamozo cycnuka; 6 -
e2panuubl MY bonksuiozo cycnuka
2paHuUbl cemeliH020 yyacmka
cypkos; 7 - usHmpbl MY
(8b1800K08bLIE UM TOCMOAHHO
ucronb3yemMble Hophbl).

55
n=20

M.bobac

76,2
n=21

83,3

n=6

Fig. 3. Aggression level of steppe marmot, russet and spotted sousliks in_contact settlement (% agonistic
contacts to total number intro- and interspecific interactions).

Puc. 3. YposeHb azpeccusHocmy cmenHozo cypKa, 6onbuiozo U Kpan4amozo cYcnuKose & KOHMaKmHoOM
noceneHul (% azoHUCMUYEeCcKUX KOHMaxkmoe om obuwezo Yucna eHympu- U Mexeudosbix
g3aumodelcmeul).
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Authors' original text in Russian
Asmopckull opuauHan Ha PyccKoM A3blIKe

BeegeHue

[Ipy MCCIENOBAHMM HENABHO BO3HHMKIUEGH 30HBI CHMMAtpun Oomsuioro (Spermofilus major Pall) w
kpararoro (S. suslicus Guld) cycnmkos Ha mpasom Gepery Boarum B 1995 rogy B VibaHOBCKol of6mactu
(HuxonmaeBCKHMi paiioH) OBLIO OOHAPY)KEHO HMX COBMECTHOE MOCENEHHE CO cTemHbIM cypkom (Turtos, 1996,
1997). Konrakraele nocenenus Gaubara ¢ S. suslicus, S. major, S. fulvus xopomo uisectHbl. Oburanue 3-x
BHIOB Ha3eMHBIX OenutbHX B OXHOW KOMOHHMM OTMeuaercs Briepsbie. OCHOBHOM IPIHMHHOM BO3HMKHOBEHHSA
TOCENEHHSA ABIETCH pACCeNeHue B peruoHe Gompmoro cycmka (Epmakos, 1996).

MaTtepuan n MeToguka

B TeueHMH 2-X NOJEBLIX CE30HOB HA 2-X YYCTHBIX IUTOmAOKAX, oOmei womaney 1.6 ra, 3a
VKA3AHHBIM TIOCETICHHEM TMPOBOAMIMCh 3TONOTHYECKMe McciaemoBanus (600 uyacos). BuimM Hcrmoms3oBaHbl 3
CTAHOAPTHBIX METOOHMKH! METOI CIUIQIUHOrO TMNpPOTOKOJIHPOBAHMA, METOL PErHCTPALHH  OTACIBHBIX
NOBEICHYECKUX IPOABNECHHH M MeToJ BpeMeHHbIX cpe3os ([Tomos, Mavdenko, 1990). Ilpu aroM OLEHHBAIHKCEH
TEPPHTOPHAIBHOCTD, CONOTHHHEHHOCTh HOPOBOH JACATENBHOCTH H 3BYKOBOH CUTHATHM3alMH, A TAKOKC YPOBEHDb
arpecCHBHOCTH ocobeit.

H3yyaemoe KOHTAKTHOE IOCETIEHHE PACTIONATanoch B MHPOKoH Ganke, TsamymeHcs #a 5-7 KM OT Tpaccs
Mockpa-Uenaburck (MS) mo HampaBiehmio K moc. KypoeZoBo, H XapakTepH30BanoCh HEPABHOMEPHBIM
TEPPHTOPHAIILHBIM PACHPEICICHHEM 3BEPLKOB BCEX BHIOB (pHc. 1). BepXHIo0 4yacTe Oanky y mocce 3acenanu
TOMBKO Oonmbinue CYCIIHKH, HECKONBKO HIDKC HAYHHAKT BCTPEYATLCA KPAIMIATEIE CYCIHKH, KOTOPBIC obuTawT Ha
0OLIMPHBIX CYXOAOMBHBIX CTENMHBIX YYACTKAX H, BCIEACTBHE 3TOrO0, Aepykarcs obocobneHno o1 ocobeil mepsoro
Buga. Ilpumepro B 1 kM or Hauyana Gamku pacmonaraercss y3kad (~300 m) 30HA COBMECTHOro OOMTAHMA
CYCIIMKOB, TIOCTIE KOTOPOH Ha BceM mporsmxenuu Gamxu S. major He BCTpedaercd. Pacnpenenenwe cypxa B
ymaHHOM MOCCIEHHH MOMHO OXAPAKTEPH30BATh KdK PABHOMEPHOE C JIOKANBHLIMH NOBBIIICHHAMH TUIOTHOCTH
3BEPHKOB B OMOTOMHYECKM «BHITOAHBIX» yyactkax. TakmM o0pasoM, B COBMCCTHOM MOCENeHMH Oaiibaxa ¢
CYCIHKAMH MOKHO BBUICIMTB 3 THNA KOHTAKTHBIX Tepputopumi: M. bobak-S. major, M. bobak-S. major-S.
suslicus, M. bobak-S. suslicus. B 3TONOrHYECKHMX HCCASAOBARMAX NPENIIOMTEHHE OBLIO OTAAHO H3YYEHHIO
B3aMMOOTHOIICHHH MEKIY TPEMSA BHIAMH HA3EMHBIX OCIHYbHX (2 THIT TCPPUTOPHIL).

Mony4yeHHbIE pe3ynbTaThl
TeppumopuanbHocmb

Konouusa XapakrepH3yercd JKECTKOH BHYTPHBHAOBOH TEPPHTODHANBHOCTBI0 H  HE3ABHCHMBIM
pacnpefieficHHEM TEPPUTOPHH MEXIy 0COOSMH pasHBIX BHIOB (puc. 2). MHmmBHAyanoubie yyacTku ocobeit
O/THOTO BHIA MEPEKPBIBAIOTCA HesHauMTenbHO (10 10%). Ilo CpaBHEHHIO C 3THM Yy Pa3HBIX BHAOB OTMEYAcTCH
MOYTH NMOTHOE NOTNIOMEHHE WHAMBH/IYAIbHBIX YHaCTKOB HIIH ke OOMMWPHEIC 30HBI WX NMepekphiBanus (10 80%,
HAa y4acTke 1 CypUuHOW CEMBM pacroNaraiuch 3 HHIMBHAYATHLHBIX YYACTKOB OOMLLIOrO CyCiuka W 3 -
xparmuaroro). EAnHCTBEHHOE YCIOBHE, KOTOpOE CODMIOZACTCA MPH NMPOCTPAHCTBEHHOH OPTrAHM3ALMH KOJOHHM,
JOCTATOYHOE YHANCHHE LCHTPOB HHAMBHAYANBHBIX TeppHTOpHil ocobel. MckmounTemHoe npaso Ha BuIOOp u
TIEPCOHATM3ALMIO TCPPHTOPHH HMeeT CYPOK. JIBa APYTHX BHJA PA3BOPAYMBAIOT CBOM HHIHBHAYANBHEIE Y4ACTKH
B 3aBHCHMOCTH OT TEPPHUTOPHANBHBIX NPEANOYTEHHH Neproro. OXpaHa y4acTKOB OCYLICCTBIAETCA B OCHOBHOM
OT MOCATATENILCTE CO CTOPOHBI 0COOCH CBOEro e BHAA.
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Jumupyromas pons Oaiibaka npu pa3popayMBAHMM TPOCTPAHCTBEHHOM CTPYKTYPBI KOHTAKTHOTO
NoceTeHHAs 0COOEHHO SBHO MPOCHEKHBACTCA NPH  CONOCTABICHHH CE30HHBIX JAHHBIX MO NTOKAIH3AUMH 0CObEH
TpeX BUIOB. BecHOH (KOHEIll MapTa - ampeib), KOrja MOCHEACTBHA TASHHA CHEra Ha HHSMHHBIX Y4acTKax euie
COXPAHMIIOCH, CYPKH BCTPEYAMCh HCKIFOUHTCIBHO HA CKIOHAX OTPOros Oamku. B 310 BpeMaA CyCIOHKH
Pa3MCIIATHMCH Ha TOMBKO HAYMHAONIMX IIPOCKIXATh CTCMHBIX YdacTkaxX. Ha 37oif xe TeppuTopym y 000HMX BUAOB
CYCIHMKOB MMPOXOAMI H PENpPOIYKTHBHBIH nepuoj. B KOHIE BECHBI M JIETOM (Mail - MIOJb), KOTJa Ha HH3HHHBIX
YYACTKAX IMOABACTCA JOCTATOYHO KOPMOB, A NPOILIOrOAHHC HOPHI MPOCBIXAIOT OT TAbIX BOHA, CYPKH
CIYCKAJIMCH CO CKJOHOB M 3aHHMAJIH PAaHEEe HCIONB3YCMYHO CYCIIMKAMH TEPPHTOPHIO. BCaeACTBHME 3TOr0 4acTh
ocobeit S. suslicus u S. major ObLIY BHITECHEHBI B MOHMEHHBIC YJACTKHM H HA 0CBOOOAMBIIHECA CKIOHBI OAMIKH.
TTomo6HbIe ce30HHBIC NIEpeMeLIeH A HAbmoaamice exeroaHo. Macmradsl (KOMHYECTBO MUTPHPYIOIIMX ocobei)
3THX NEPEMEICHMA HAXOAHINCh B MPAMOH 3aBHCHMOCTH OT YHCIEHHOCTH Oaifbaka HA HADMOTAEMOM y9acTKe
KOJTOHHH.

Hopoeas deamesibHOCINb

JlomuHupyrOmee ION0KEHHE 3aHHMaeT CTenHof cypok. CYCIMKH OXOTHO MCHOMB3YEOT CHCTEMbI
KOPMOBBIX HOP CYpHYHHOi ceMbH. J1ACCHBHO 3TO MPOABIAETCS B yXOAE CYCHHKOB MPH ONMACHOCTH B CYPYHHBI,
TPH 3TOM 9aIle WMH TIOIb3YHOTCS Gonbuine cycmuky (u3 10 yxomoB cycnMkoB 000HX BHZOB B HOphI Oaiibaxa 9
npuxoarcs Ha S. major). B HEKOTOPBIX CHAy4adX HAOMIOJAETCA HHTETPALMA CHCTEM HOP BMOOB, KOTAQ,
HAYUHAACH CAMOCTOATENILHAIM X0/I0M (XOHaMH), HOPBI CYCIIMKOB YXOIAT B CypyuHbl. MuTepecen Tor axr, 4o
Jaxke crnapusaHue GONBIIMX CYCIHKOB, NPOHCXOALICE B YHMCTHIX MOCENCHMAX Ha moBepxHocTH (BaxkaHos,
1946), B yKa3aHHOM KONOHHH HIET B CYPYHHAX.

38yKOo6asa cuz2Hanu3auus

JlupnpyrommM BHOOM ABIsteTcs cypok. Co3aaBas YCTOHYMBYIO 3BYKOBYH) KOMMYHHKALUMIO HA BCEH
TEPPHTOPHH KOJOHHH, OH CHHMAET Y4CTh HATPY3KH 10 OXPAHE IOCENCHHH C 000MX BHAOB CYCHHKOB. M3 Hux
naubonee koHTakTeH 00ab10i cychuk. OH HE TONBKO 3HAYHTECNIBHO AKTHBHEE NOZEPIKMBAET KOMMYHHMKALIHIO,
HO ¥ HauOoNiee aIEKBATHO HA Hee pearkpyer (Tabn. 1).

Tabnuua 1.
XapakrepucTuka peakumii 6oNbLLOro 1 kpanyaToro CyCrnukoB
Ha npeaynpexaatoLwmin o6 onacHocTu Kpuk H6anbaka.
lMokasarenb S. major S. suslicus

Yucro npoaHananpoBaHHbIX peakuui 27 10
PeaKTWBHOCTL (Ha KaKoi KpUK cypka NpossnseTca peakuisa) 4-8 1-2
CpefHee BpeMs pearpoBaHus (cek.) 855 76,8
Bug peakuwu (B %)

- HacTopaxuBaHue «cToNGUKoM» 51,9 10,0

- HacTopaxueaHune Ha 4-x nanax 33,3 20,0
-3aTausaHuve 3,7 ——

- npobexKa o Hopbl U OPUEeHTUPOBOYHAaA peaKkyna 3,7 60,0

- YXOA B HOpY 7.4 10,0

Ecau xpamyaTeli CyCIHK NMPH BOKATH3ALMH CYpPKa (BO BCEX CIyYasdx Ha 1-2 KpHK) yCTpeMiIgeTca K CBOei
HOPE ¥ OKOJI0 HEE NpPOABJIAET OPHCHTHPOBOYHYIO PEaKumio, TO S. major (ua 4-8 KpPHK) HACTOPAXKMBACTCH
«cTonbukom» wam Ha 4-x namax. ITpu 3ToM nanbHelimmee ero NOBEJACHHE HAXOAWTCA B NPSIMOM 3aBHCHMOCTH OT
YAANCHHS HCTOYHWKA OMACHOCTH W CTEIEHW Yrpo3bl (YXOX B HOPY, BOKANHM3AIMA, BOIBPAIUCHHE B MCXOIHOE
COCTOSHHE).

Tpu HaOmoZEHWW 32 peakiMAMM CYCITHKOB HA BOKATM3ALMIO CYPKa A1 000MX BHJIOB OTMEYaeTCs
OJHOTKIIHAS OPHEHTHPOBOYHAA peakuusa. [leppasd OpHEHTalHA OCYLIECTBIAETCA B CTOPOHY OKPHKHBAEMOIO
CYPKOM «0OBEKTa», BTOPAd, ECIH HCTOYHUK ONACHOCTH He 6bU1 0OHAPY’KEH, B CTOPOHY KPHYALLIETO 3BEPHKA.

3BYKOBas CHIHATH3ALHA CYCITHKOB B JAHHOM TTOCENICHHAM TaKke HepasHoueHHa. Kpuk Sonpuioro cycmmka
BO BCEX ChyuasX (n = 15) BBI3BIBACT y CYpKAa HACTOPAKMBAHHE «CTOMOMKOM». TIpH 3TOM, €CTH HCTOYHHK
OMACHOCTH OKA3LIBAETCSA UL HErO 3HAYMMBIM, CHTHATH3ALHIO CYPOK HE NOMACPKHBACT, OTPAHHIMBAACH TOMBKO
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MOCICAHAM KPHKOM IIPH YXO/€C B HOPY. BOKaNH3aLMA KPamyaToro CyCiaMka B KOHTAKTHOM MOCENCHHH BLIPAKEHA
cnabo W 3aKIOYAETCH TONBKO B TIOCNEOHEM KpHKe NpH yxoie B ybexmwiue. B ouyeHs pemkmx ciydasx oHa
NPOABIIACTCA AKTMBHO, HANpHMEP, Koraa 2 JHAMpPYIOWHX BHIA MONYaT (BCIACACTBHE OTCYTCTBHA Ha
NOBEPXHOCTH) HIIH HAXOAATCA HA 3HAYMTETHHOM YIAJICHHH OT HCTOYHHKA OMTACHOCTH.

AzpeccusHOCMb

Ilpu BBICOKOM yPOBHE BHYTPHMBH/IOBOH ArpPECCHBHOCTH CYCIHKOB MEKBHAOBAA arpccCHi B MOCCHCHHM
pelKa H MPOHCXODUT TOIBKO B CIyYasX HeCOOIFONCHMS KPHTHYECKOH WAMUBHAYAThHOM qucTanuny (3-5 M) nnu
B PE3yTbTATE BTOP/KCHWA HA NEPCOHANBHYIO TeppHTopMio (puc. 3). B 3ToM cmbicne mokasarenbHbie
HEOJHOKPAaTHO HAOmroAaemeple Cy4ad COBMECTHBIX YXOJOB B OOHY CYPYHHY CYPKOB H CYCIHKOB IIpH
HA/IBHTAIOLICHCH OMACHOCTH.

3aknyeHue

HUJIBOIU! HTOr, CHEayer IIOJI‘IepKHYTb, UTO ONMHMCAHHBIE BBIIIE OTHOIUCHHA TPEX BHOAOB HABCMHBIX
OenHapHX HEOAHO3HAYHbL. HabnronaroTcd CE30HHLIC W CYTOUHBIC H3MEHEHMA HMX XapaKTepa, 3aBHCAMKAE OT
BPEMEHH TPOABJICHHA M CPOKOB OCHOBHBIX JKM3HEHHBIX IMKJIOB M CYTOMHOH AKTHBHOCTH BHAOB. [lodTomy
HeoOXOAMMOCT: JJANBHEHIDMX WCCIENOBAHHH oOueBHAHA. [IpHYMHBEI JKE€ CTAHOBICHMA HabmoAaeMEIX
B3aHMOOTHOIIEHHH CNEOYET HCKATh, MPEXKIE BCEro, B MOP(O-3KOJOrMYECKHX IPEMMYIIECTBAX H OOMBLION
coumansHocTH Gaiibaxa. [lpu 3TOM CHEAYET OTMETHTH, YTO ONPEICICHHOC BIIHAHME OKA3BIBAET M BHAOBOI
VPOBEHbL ArpeCCHBHOCTH. B KOHTAKTHOM TOCECNEHHH OH MAKCHMAJICH Y Kpam4aroro CyClIHKa H, BEPOATHO,
npeaonpenenicT NMOOYHHEHHOES TIOMOMKEHHE 3TOTO BHOA.
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