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Abstract

An initial study was conducted on the Joraging behavior of alpine marmots in relation to human disturbance as
foraging is essential for survival. A second study is being conducted on all other behaviors, especially social behavior
(playing, marking, interactions), of this territorial, sedentary species that lives in familial groups. Initial results seem to
indicate that marmot habituation to humans allowed them to keep all their behaviors, as differences were not significant
between disturbed and non-disturbed groups. Similar to many animal species, marmots seem to habituate to human presence
on trails. Spatial occupation strategy must be studied during the day to understand the mechanism allowing habituation.
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Pesiome

Bo-nepewix, uccredosanocs enuanue Gecnoxoiicmea yenosexom na nuyecoe noGedenue anbnuiicko2o cypia, NOCKONLKY
numanue neobxodumo onn avixcusanus. Bo-emopurx, UIYHANUCH 6CE OCMATbHbIE MUNbL ROBEOCHUSA IMOZ0 MEPPUMOPUANLHO0
0CeON020 BUOA, HCUGYWE20 CeMEUHbIMU 2pynnamu - 6 ocobexmnocmu, COYU@ILHO20 NOGEOENHNS (Uepbl, MapKuposka,
ssaumodencmeus). Ilepsvie pezynomamel, kKaK Kaxcemcs, noKaIbIGaION, Ymo QOANMAYUR CYPKOB K APUCYMEMBUIO Heno6eKa
RO3GONSEM UM COXPAHUMb GCC OCODEHHOCMU UX NOGEOCHUR; HE GLIAGIEHO CYWECMBENHBIX DAZIUNUL RO IMOMY RPUIHAKY
MENHCOY SPYNRAMU CYPKOB, NCHBIMbIBAGUIUX U HE UCRBIMBIGASIIUX Becnoxoticmeo. Kax u MHO2UE GUObL HCUCOMHBLX, CYPKU, HO-
GUOUMOMY, XOPOWO adanmupylomcs K RPUCymemeuio veaoeexa. Cmpameeus ucnoavzoeanusn nPOCMpPacmea  JoaxncHa
UCCReDOGAMBCA 6 MEYEHUE 6CE20 OHA, YMOBbL NOHAMb MEXAHUIMBL, obecnewusaiowue adanmayuio,

Knwueessie cnoea: Anmponozennoe becnokoticmeo, nueaoe nosedenue, M. marmota,

Résumé

Une premiére érude 4 été conduite sur le comportement alimentaire de 2 marmotte alpine en refation avec le
dérangement humain, comme /'alimentation est essentielle pour la survie. Une seconde étude 3 été menée sur tous les
dutres comportements, et plus spécialement sue le comportement social (Jeu, marquage, interactions), pour cette
espéce territoriale et sédentaire qui vit en groupe familial. Les premiers résultars semblent indiquer que I"babituation
des marmottes aux hommes leur permet de conserver tous leur comportement, comme les différences entre les
groupes dérangés et non dérangés ne sont pas significatives. Comme 1a plupart des animaux, les marmottes semblent
étre habituées d la présence des hommes sur le sentier. La stratégle d’occupation spatiale pendant le Jour doit étre
étudiée pour comprendre les méchanismes qui permettent cette habituation.
Mots-clés : Dérangement humain, comportement, M. marmota.
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Introduction
The study of the reaction of various animal species to human disturbance can be considered as a new

topic in conservation biology as the number of titles on that subject is strongly increasing in recent years (Ream
1980). The increase of recreation activities and the strong decrease of wildland became a matter of concern of
wildlife managers, which induced many investigations on the effect of human disturbance on wildlife
(Bouchardy & Moutou 1993). Because the main preocupation of managers is often the health of animals, many
papers deal with the effect of people on foraging behavior of mammals (Gibault er al. 1996, Ingold et al. 1996,
Lott & McCoy 1995) and on nesting success in birds (Fernandez & Azkona 1993). The reality of habituation of
wildlife to humans is well-documented. Many species seem to accept human presence as a harmless element of
their natural habitat (Albrecht 1988, Burger & Gochfeld 1991, Espmark & Langvatn 1985, Moen e al. 1982).
One question has not yet been resolved: does disturbance alter the survival of an animal population ? An initial
study was conducted in 1994 on the foraging behavior of the alpine marmot and we gave some evidence of
marmot habituation to human pressure (Louis 1995). Marmots kept the same foraging rhythm, which allowed
them to store enough energy for their long hibernation. The habituation process could be related to their ability to
reduce their flight distance that allowed them to eat near the trail and near hikers.

The purpose of this new study is to compare all behavioral patterns of four marmot groups subjected to
different human pressures. The alpine marmot is a territorial and social species with a wide range of behavior.
Thus, behavior such as idle, foraging, in burrows, social (playing, grooming, agonistic..), marking, walking. and
vigilance will be examinated (Perrin 1993).

Methods

The study was conducted during the summer season of 1996 at Aussois, France. Behavioral
observations were conducted on four groups subjected to varied anthropogenic pressure. For comparative
purposes, two groups were chosen in the Vanoise National Park, where hunting is not allowed, and two groups
outside the Park, where hunting is allowed. In the same sites, the two groups supported different anthropogenic
pressures : the undisturbed groups were situated far from the trail, where humans were rarely seen. The disturbed
groups were situated between two highly frequented trails. For reducing differences between groups, they were
chosen at the same elevations and exposures.

Number of hikers, time, and trail utilization were recorded each observation day. Marmot behavior was
recorded in blocks of 15 min using long sampling on an individual at 15 min intervals (focal sampling, Altmann
1974). Each group was observed for 11 hours, from 08:30 to 19:30. The hunted groups were watched for a total
of four days and the non-hunted group, three days. The behavioral state of marmots under observation was
recorded for each scan (Table 1) according to Perrin’s behavioral descriptions.

All statistical analyses were based on non-parametric statistical models. Differences in the distribution
of behavior between groups were tested using a chi-square test (x°-statistic). A Kruskall-Wallis one-way analysis
of variance (H-statistic) was used to determine duration differences between treatments. Mann-Whitney's test for
comparisons between means was used to examine differences that were identified by the Kruskal-Wallis
analysis. Significance was set at P < 0.05.

Table 1.
Criteria used to define the behavioral states recorded during scanning sessions
Behavioral state Criteria
ldie Resting motionless in a prone position on the grass or a rock
Foraging Animals in the grass, lying down and crawling through vegetation, head near the grass
In burrows When animals are seen entering the burrows and staying inside
Social All behaviors including interactions: play-fighting, agonisitc interactions (Barash 1989)
Marking Animals rub the face [from the corners of the mouth to the ears] on different objects
several times slowly and conspicuously (Bel et al. 1995)
Walking Very rapid changes of topographical location, head elevated, tail movements.
Vigilance Head and upper body elevated, eye open, standing on hindlegs
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Results
Hiking

Differences in frequency among the four groups were examined. For the two undisturbed groups, hiker
activity was null. For the disturbed groups, the percentage of hikers per hour was calculated and compared.
Distributions of hikers did not differ significantly (x* = 34.8, df = 25, P > 0.05). Median distribution of hikers
near the disturbed group is represented on Fig. 1. Hiking activity started at 07:00 h and ended at 19:00 h, with a
peak at 15:00 h.

Marmot behavior

Idle. The presence of hikers affected both the distribution and the amount of time that hunted marmots
spent idling outside the burrows (H = 9.72, df = 3, P < 0.05). While hikers were present, disturbed groups (HDG)
spent significantly more time idling (Z = 2.12, df = 7, P < 0.05) compared to undisturbed groups (HUG) (Fig. 2).
Distribution of idling also differed (3”=2114, df = 69, P < 0.05). HDG spent more time idling in the afternoon
whereas HUG spent more time idling in the morning (Fig. 3).

The presence of hikers didn't affect the amount of time that non-hunted marmots spent idling (Z = 0.71,
df =7, P> 0.05), even if the daily distributions differed significantly (x> = 2553, df = 21, P < 0.05) (Fig. 4). The
amount of time that non-hunted groups spent idling did not significantly differ from that of hunted undisturbed
groups (H =4.27, df = 2, P > 0.05). Idling occured early in the morning and in the middle of the day.

Foraging. The presence of hikers affected both the distribution and the amount of time spent foraging by
hunted marmots (H = 8.152, df = 3, P < 0.05) (Fig. 5). When hikers were present, disturbed groups spent
significantly less time foraging than undisturbed groups (Z = 2.12, df = 7, P < 0.05). Foraging distribution also
differed (y*= 10473, df = 66, P < 0.05) as undisturbed marmots foraged carlier and later in the afternoon. In the
morning disturbed groups avoided foraging during the presence of hikers (Fig. 6).

The presence of hikers didn't affect the amount of time that non-hunted groups spent foraging (Z = 1.06,
df =7, P > 0.05), even though the foraging distribution significantly differed (= 2846, df = 21, P < 0.05).
Foraging occured in the morning and in the afternoon. The maximal duration occurred after 17:00 h (Fig. 7).
The amount of time that non-hunted groups spent foraging did not significantly differ from that of hunted
undisturbed groups (H = 5.44, df = 2, P > 0.05).

In burrows, Social, Marking, Walking and Vigilance. The presence of hikers didn't affect the amount of
time that marmots spent in the burrows (H = 0.52, df = 3, P > 0.05), having social interactions (H=4.68, df = 3,
P >0.05), marking (H = 1.23, df = 3, P > 0.05), walking (H = 4.63, df =3, P > 0.05) and vigilance (H = 7.33, df
=3, P> 0.05). Social, marking, and vigilance behavior infrequently occurred while marmots were outside their
burrows. Time spent in the burrows occurred early in the morning, between 11:30 and 15:00 h and after 19:00 h
(Fig. 8).

Because differences were observed in the distributions of each behavior in each group (respectively, y*
= 4444, df = 57, P < 0.05 ; x* = 606, df = 69, P < 0.05 ; x*= 362, df = 69, P < 0.05; 3> = 2389, df = 66, P < 0.05:
)(2 =265, df = 69, P < 0.05), we can conclude that it was a consequence of the presence of hikers.

Discussion

The behavior of marmots disturbed by hunting was altered by human presence on trails. These animals
spent less time foraging and more time idling. Foraging is an important behavior during summer for marmots,
because they have to store energy for hibernation. When they are inactive, marmots did not eat and could spend
more time scanning for predators or other disturbance. However, this lack of time for foraging was probably very
small and did not threaten survival during hibernation. As tourism occurred only between the beginning of July
and late August, we could suppose that this period represented only a small part of the activity time of marmots.

For the non-hunted groups in protected areas, behaviors were similar to those of hunted, non-disturbed
groups. Disturbed marmots were habituated to human presence and could forage even when people were
walking on the trail.

Social behavior, marking, walking, and in burrows were not altered in every group. These behaviors are
essential for group cohesion and to ensure territorial defence. That is probably why these behaviors were not
altered.

The difference between hunted disturbed groups and others may be explained by the fact that people are
allowed to quit the trail and they may cross the marmot’s territory. Dogs are also allowed and many shepherds
pass with free-ranging dogs. Numerous studies provided evidence that if animals are hunted, they do not
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habituate to people. On the other hand, numerous studies show that wildlife is more threatened by dogs than by
dogs with humans or humans alone. This is the case for mountain sheep and alpine marmots in Switzerland.
For non-hunted groups, we have to determine how animals accommodate to human presence, such as

modify space utilization or flight distances. There was no evidence from this study that this alteration in behavior
would contribute to reducing the survival of marmots.
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MMepesod Ha pycckuli a3bik B.FO. PymsaHuesa
Beenenue

Wsyuenue peakumii pasiuaHBIX BHIOB AHBOTHBIX Ha GeCrioKOHCTBO 4ETOBEKOM MOKET paccMaTpHBaThCA
KaK HOBOE HanpaBIeHHe B GHONOTHH, MOCKOMBKY YHCIO paboT B 3TOM HANpPABIEHUH B MOCJIEAHHE HECKOMLKO neT
nocrosiupo ysenuuusaercs (Ream, 1980). PocT Typusma u ApyruxX BHIOB ACATENLHOCTH, CBA3AHHBIX C OTALIXOM,
M CHIbHOE COKpamleHHE TCPPMTOPMH JMKOH [PUPO/IbI MpeicTaBasin  MHTepec Juid  pabOTHUKOB
NMPUPOIOOXPAHHBIX OPraHoOB Kak TpoGieMsl,  CTUM-YJIHpPYIOLIME pa3Ho00pa3Hele MCCIIE[AOBAHHUA BIHSHHA
BecrokoifcTBa MIOIbMI Ha kHBYIO npupony (Bouchardy, Moutou, 1993). OcHOBHBIM HHTEPECOM [Ulsi pabOTHHKOB
OXpaHsl JKMBOH MPHPOZB! valle BCero ObUIO COCTOAHME JKMBOTHBIX, MOITOMY MHOro paboT BbLIO MOCBAIIEHO
BIMSHWIO YelOBeka Ha MuIeBoe rosejenue muexkonuraomux (Gibault et al., 1996; Ingold et al.,, 1996; Lott,
McCoy, 1995) u ycnewmHocTH rHC3/I0BaHUs NTHIL (Fernandez, Azkona, 1993). PeanbHOCTh ajanTaumy IHKHX
JKMBOTHBIX K TPHCYTCTBHMIO 9E€JOBEKA XOPOIIO JOKYMEHTHPOBAHA. MHOrHe Bkl KakK KakeTCd, NPUHUMAIOT
NPHCYTCTBHE 4ejl0BeKa Kak 6e30macHbIil 2eMeHT X eCTECTBCHHBIX mectooburanuit (Albrecht, 1988; Burger,
Gochfeld, 1991; Espmark, Langvatn, 1985; Moen et al., 1982). Ho omuw Bompoc ewe He ObUI PacCMOTpEH:
GeCrIOKOMCTBO MOXKET H3MEHATH BHUKHBAEMOCTh NOMYJIALMAE KUBOTHBIX. IlepBoe HCCEI0BAHHE NPOBOIHAOCH B
1994 r. Ha UpUMEpe MMIIEBOTO MOBEAEHHA AIbIIHACKOTO CYpKa, M Mbl IOJYYHIN HEKOTOPBIC CBHACTCILCTEA
PUBHIKAHHA CYPKOB K uesoBedeckoMmy mpucyrcrsmio (Louis, 1995). Cypxu COXpaHAIM TOT JKe CaMbli PHUTM
MHTaHKs, MTO3BOMSIONIMI MM HAKOMUTH JOCTATOMHO IHCPTHH [U1A JUIMTENBHOFO mepuona OesneiicTeus. Tpouece
aANTALMH, BO3MOXHO, BBITT CBA3aH C MX CMOCOOHOCTHIO TMOCTENEHHO COKpAllaTh AUCTAHIMIO BCIyIHBAHHA, HTO
O3BOAMIIO MM KOPMUTBCA OKOJIO TPOI H HEBJAJNEKe OT MEMEeX010B.

LleJ1b 5TOr0 HOBOTO MCCIENOBAHMA COCTOMT B TOM, YTOOB! CPABHUTh BCE MOBEACHYECKHE MOJIETH 4 Iy
CYPKOB, HAXOIAIIMXCA NOJ Pa3HOW CTEMeHH AHTPOMOTCHHBIM JABICHUAM. CypkH - TeppuTOpHa/IbHBIA H
COUMATBHBIA BHA, KOTODbIA HMeCT INMPOKMH AManas’oH sneMentoB mosenewms. Takum oGpasom, Oyayt
PacCMOTPEHbI  OTHBIX, KOPMEKKA, HAXOK/eHHe B HOpAX, COLMAIbHbIE OTHOMICHHA (Mrpel, YHCTKH,
AroHMCTHYECKOE TIOBEEHHE), MAPKHPOBKA, TIEPEIBHKEHNE U MPOsBIeHNs OANTeNBHOCTH (Perrin, 1993).
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MeToabi

Hccnenosanms npoBoAwiuCh B TedeHue JeTHero ce3oHa 1996 r. B Aussois, @pauums. Habmopany 3a
NMOBEACHHEM HETBIPEX IPYIIN CYPKOB, OTAHYAIOLIMXCA CTENEHBIO AHTPOTIONEHHOTO JIaBeHHs. B Ie1aX cpaBHeHus
Ase rpynnsi 6ui1m BeIGpare! B Haunonanenom [apke Vanoise, rae oxota 3anpeuleHa, v ape - BHe [lapka, rae ona
nospojiena. Ha s1ix ABYX y4acTkax rpyibl COOTBETCTBOBANM PA3TMHBIM YPOBHAM aHTPONOTEHHOTO JaBieHUA:
HE TPEBOKUMBIE TPYIIIbI ObIM PacroNoKeHbl Ja1EKO OT TPOMbI, IA€ JHOMH MOSBIAINCH PEKO. TpeBoKuMBIe
TPYTINbI PACHOJIATaIMCh MEKIY ABYMS HACTO MOCEMIACMBIMH TPONamu. [1s COKpalieHHs pa3nuumii Meky
rpynnamu, oHu 6114 BEIOPaHB! Ha TEX ke BLICOTAX M HA CKIOHAX OJHOM SKCTIO3HLUAN.

YHCIo NpOXOAAIAX MOJeH, BPEMS U HCIONL3YeMbIE TPOMbI PErHCTPHPOBANIUCE B KX/ABIH H3 JHEi
HabmoaeHus.

IloBeenne cypkoB perucTpupoBanoch mo 15-MUHYTHBIM HHTEpBAIaM, (dokanbhas BeiGopka - Altmann,
1974). Bee rpynnel naGmomanuce B TeueHue 11 wacos, ot 8% yTpa g0 7°° nomonymin. O6uiee KonUYEcTRO
HabmoeHNH - 4 A 4714 TPYNII IO/ NPECCOM OXOTHI M 3 AHS JUTA TPYIIN Ha YYacTKe €3 0XOTbI.

CocTosiHue 110BeAeHHS CYPKOB Noj HabmoaeHuem PETHCTPHPOBANIOCEH TIOCHE KaX/I0ro ocMoTpa (Tadsn, 1)
cornacHo onucauuio nopeaeHus [leppuna (Perrin).

Tabnuua 1.
KpuTepuu, ncnonb3aoBaHHble AN ONPeAEneHns COCTOSHUS noeegexHuns,
3aperucTpupoBaHHOro B Te4YEHUE Nepuoga ocMoTpa

CocTosHUe NoBeaeHus Kpurtepwumn

OT1gpix Or1asixapouime, HeNOABUKHbIE, NEXALLWE HA TPABE UMW KamHe

Kopmexka ’KuBOTHbIE B TpaBe, rOpU3OHTaNbHO, ronosa B Tpaee

pebblBaHue B Hopax KneoTHble Bbiv 3aMeyeHbl BXOASLMMMA B HOPbI U OCTABaNMCh BHYTPH

CoumaneHbie OTHOILEHUA Bce Biabl noseaeHns, Bknioyalollne s3aumoaenctens: bopsba, urpa,
aroHucTuYeckue Baaumopeiicteus ... (Barash, 1989)

Mapkuposka YKuBOTHbIE TPYTCSH MOPAEMM O Pa3nuuHble 06LeKTbl No HecKonbKy pa3
MEANIEHHO W 3aMETHO OT YInoB pTa k ywam (Bel et al., 1995)

MNepemeweHns OueHb BbICTPLIE M3MEHEHWUS MECTONOMOXEHUS, NOAHSTas ronosa, ABuXeHus
X80CTa.

HacTopoxeHHOCTb "onoBa 1 BepxHasA YacTb Tena NoAHATLI, Naaa OTKPbIThI, N03a “cTonBukom”

Bo Beex ciyuasx MCHOb30BaHBI METOABI HENAPAMETPHYECKON CTATUCTHKM, Pa3iuuns s pacnpenenenum
THMOB MOBEAEHNS MEXY rpynnamMu Obuln NPOBEPEHbI, HCIIONB3YS KPUTEPHii Xu-kBaapar (xl). OnHocTopoHHMiI
nucnepcHoHHbift  anann3  (Kruskall-Wallis, H-kpurepuii) UCMONIB30BAJICA, 4TOOLI  ONPEACNIUTE  pa3nu4us
TNPONOKMTENBHOCTH MEKIYy CMEHaMM MOBe/CHUs. Kputepuit Mawna-Yuran (Mann-Withney) ucnons3zosancs
MUl CPaBHEHUA CPEIHWX, YTOOBI WCCIENOBATH Pa3NM4MA, KOTOphie GbLTM OGHAPYKCHBI METOAOM Kpyckanna-
Yonnuca. Yposens 3HaunmMocTH b1 yetanoBieH kak P < 0.05

PesynbTaTthl
AkmueHocms neuwexodoe

Beink  mpoBepeHsi pasnuuuMs B uyacToTre GECHOKONCTBA Mexay 4 rpynnamu  cypkos. [l JIBYX
HETPEBOXKHMMBIX DY aKTHBHOCTb MNELWIEXO0B Obiia HYNEBOH. [l TPEBOXUMBIX IPYNI paccYWTBLIBANOCH
CPaBHUBAIOCH YHMCIIO MEMIEX00B B Yac. Pacnpenenenns nemexon0s He GUH TOCTOBEPHO pasnnynsl (x° = 34.8,
df =25, P > 0.05). MeumaHa pacupeiesienus nemexoaos s TPEBOXHUMOM IPYNTb! NpeiCTaBeHa Ha puc. 1.
AKTHBHOCTb TI€IIEXOIOB Havamach B 7 YacoB YTpa M 3aKOHYMIACh B 7 4acOB Beyepa, ¢ NMMKOM B 3 yaca
TIONOMYAHU.

lTosedeHue cypkos

Omosix. [TpucyTCTBUE NEWEXONOB ACHCTBOBANO ¥ HA PACTIPEACICHHE U Ha KOJIIHECTBO BPEMEHH, KOTOpOC
CYpKH TIOI ITPECCOM OXOThI NPOBOAMNH, OTALIXAA BHE HOp (H = 9.72, df = 3; P < 0.05). B Teuenue Bpemenn
TIpUCYTCTBHA NELUEXON0B Tpesoskumble rpynnkl (HDG) noTpatuiy 3nauntensHo Gosbile Bpemenn, oTapIxas (2=
2.12;df =7, P <0.05) B cpaBHennH ¢ HetpeBoXUMEIMHU rpynnamu (HUG) (puc. 2). Pacnipenenenue orasixa 6b110
ToKe pasnnuto (x° = 21.14; df = 69; P < 0.05). HDG noTparuni 6oJblUe BPEMEHN, OT/LIXAS JIHEM, TPHHUMAs BO
BHuManue, 4To HUG nposesu Gonbluee KOTHYECTBO BPEMEHH, OT/ILIXaR YTPOM ( puc. 3).
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TTpucyTCTBHE MEMEXOAOB HE BIMANO HA KOJIMHECTBO BPEMEHH, KOTOPOE CYPKM Ha yHacTKe C 3alpeLeHHOM
0X0TOit moTpaTiiM, otasixas (Z = 0.71; df = 7; P > 0.05), naxke, eC/ii €ro eXeAHEBHOE pacnpe/ie/ieHNe ObLI10
[OCTOBEPHO Pa3IHIHBIM (* = 25.53, df = 21; P < 0.05) (puc. 4). Konudecrso BpeMEHH, KOTOPOC CypKH THX
TPYII NPOBEH, OT/IbIXasd, He ObITO0 3HAYMMO OTIWYHO OT TAKOBOIO HA yYaCTKe € OXOTOM y HETPEBOKUMBIX PYIIN
(H=4.27; df = 2; P > 0.05). OtabIxasii CypKH paHo yTpOM W B CEPEIHHE [HA.

Kopmescka. Ha yyacTke ¢ OXOTOMH, PUCYTCTBHE MEIIEXOLOB BO3/ICHCTBOBAJIO M HA pacrlpeiencHHe W Ha
KOJIMYECTBO BpPEMEHH, MOTPAYEHHON0 CYypKaMH Ha KOPMEXKY (H = 8.152, df = 3; P < 0.05) (puc. 5). Koraa
Melexobl TPHCYTCTBOBAMM, TPEBOXMMBIC TPYNNbl TPATHIM 3HAYUMO MEHBINEES KOJMHNCCTBO BPEMEHHM Ha
KOpMJIEHHE B CPABHEHUH C HETPEBOXMMBIMH (Z = 2.12; df=7: P < 0.05). Pacnipeienerne KOPMEKKHM ObIIO TAKKE
pasaHuHO (x* = 10473; df = 66; P < 0.05) - HETPeBOKMMBIC CYPKH KOPMWIHCH PaHBLIC yTPOM ¥ MO3AHES
BeyepoM. YTPOM TPEBOXHMblE IPYNIbl CTapanuch H30ekKaTh KOPMEXKH B TEUCHUE BPEMEHN MPHCYTCIBI
newexonos (puc. 6).

[IpHCyTCTBHE MELIEXON0B HE BIMANO HA KONMYECTBO BPEMEHH, KOTOPOE IPYTINb! HA yHacTKe 6e3 OXOTbI
noTpaTUIH, Kopmack (Z = 1.06, df = 7; P > 0.05), naxe ecnu pacTipe/le/ieHHe KOPMEKKHI OBIIO 3HAYMMO pa3HBIM
(x’=2846, df = 21; P < 0,05) (puc. 7). KonuuecTBo BPEMEHH, KOTOPOE IPYIIILI Ha y4acTke Ge3 0XOTHI MPOBENH,
KOpM#ACH, He ObUIO 3HAYMMO Pa3/IMiHEIM C TaKOBbIM Ha yHacTKe ¢ 0X0To¥ y HeTpeBoXHMBIX rpynn (H = 5.44; df
= 2: P > 0.05). KopMeskka MpoMCXOfMNa YTpOM H AHeM. MakcuMaibHasd DPONOIIKHTICBHOCTD rabimonanace
nocae 5% nonomy aHwu.

Ipeboisariue ¢ HOPAX, COLUAbHbIE OMHOUIENUA, MAPKUPOBKL, NnepeQsuNCeHUR U HACHIOPOHCEHHOCHIb.
TpHCyTCTBHE 1IEIIEX0A0B HE BIMAIQ HA KOIMHECTBO BPEMEHH, II0TPATEHHOTO CypKaMH B nopax (H = 0,52; df =
3: P > 0.05), Ha coumanbhbie B3anmoaekicraus (H = 4.68; df = 3; P > 0,05), mapkuposky (H = 1.23; df =3; P >
0.05), nepeasikenus (H = 4.63; df =3; P> 0.05) u Hactopoxensocts (H = 7.33; df = 3; P > 0.05). Counanbusie
B3aMMOIEHCTBHS, MAPKUPOBKA U HACTOPOXXEHHOCTb HE MPOMCXOIAT YacTO B TEYECHHE BPEMCHH, MPOBOAMMOTO
CypkamH BHE MX HOp. Bpems, MoTpaueHHOE B HOpaX, HMEJIO MECTO TONIEKO PaHO YTPOM, MEXILY 11°° yrpa u 3%
MOTIOSIY IHH, M TocHe 7% Beuepa (puc. 8).

[lockombKy pasjivuus HAOMOJANHCh B PAaCpelieNleHHaX BCEX THIIOB IIOBEICHUA B KaxIoH rpymnne
(COOTBETCTBEHHO, xz = 4444: df = 57; P < 0.05; x* = 606; df = 69; P < 0.05; ¥*=362; df = 69; P < 0.05; ¥*=2389;
df = 66: P < 0.05; x* = 265; df = 69; P < 0.05), MBI MOXEM 3aKTOUUTh, 4TO ITO PE3YJNLTAT MPUCYTCTBIS
[CLIEXO0MOB.

O6cyxpaenune

[loBemesne CYpKOB, TPEBOXKHMBIX OXOTOH, OBIIO W3MEHEHO TNpPHCYTCTBUEM mojei Ha Tpone. OTH
JKMBOTHBIE TOTPATHUJIM MEHBIIEE KOJHYECTBO BPEMEHH, KOPMACH, M Gonpiie BpemeHH, oTabixas. Kopmekka -
BAXKHBLH INMEMEHT MOBEHIEHUA B TEUCHHE JIeTA JUIS CYPKOB, MOTOMY YTO OHM IOJ/DKHBI HAKOMHTH SHEPrHIO JUIA
nepuona crnsA4kH. B mepuonst Oe3feHCTBHA CYpKH HE €W M MOTIH Gl MOTPaTHTH $0JbIIE BPEMEHM JUlA
HAGTIONEHMS 3a XHMIIHMKAMK MM APYTMMH HApYIIHTeNAMH cnoko#cTeus. OIHakKo, 9TOT HEJ0CTAaTOK BPEMEHH
AN KOPMEXKH Obiil, BEPOATHO, OUEHb MAl W HE YTPOXal BhDKHBAHHIO B TEHEHHME CILAUKH. [locKoMbKY TypH3m
UMEN MECTO TOJILKO C Hadana WMIos M JI0 KOHUA aBrycra, Mbl MOTJM Obl MPEANOJIOAHNTE, YTO STOT TIEPHOI
COCTABHI TOJIBKO HEOOMBIIYIO HACTh AKTHBHOCTH CYPKOB.

Jlns rpymnn Ha ysacTke 6€3 OXOTbI Ha OXPaHAEMOH TEPPHTOPHI TAITh MOBCACHHA ObUTH NMO00HB! TAKOBBIM
Ha y4acTKe C OXOTOH y HEeTPEBOXKMMBIX rpymnm. TpeBoKUMble CYPKH NPHBLIKAIH K HENIOBEYECKOMY TIPHCYTCTBHIO
¥ MOTJIH KOPMMTBCS [a)Ke KOTAA JIIOH ULTH 10 TpOoIe.

ColmanbHoe NOBEAeHNHE, MAPKHPOBKA, Nepe/IBIKeHs, MpebbiBaHie B HOpaX He ObUIM H3MEHEHDI BO BCEX
rpynnax. DTH THITbl NOBEACHWS CYLIECTBEHHbI /Ul COCYLIECTBOBAHMA 'ICHOB [PYNN H rapaHTHPYIOT 3allHTy
TEpPPUTOPUH. DTO - BEPOATHAA PUYHHA TOTO, IOYEMY ITH THIIBI TIOBEACHHUA HC ObLIH M3MEHEHDI.

Pasnnuue Mex/Iy TPEBOXHMBIMU IPYINIAMM Ha ydacTke ¢ OXOTOH M APYTHMH MOTYT ObITE OOBACHEHBI
daKToM, YTO JIOAAM MPEAOCTaBjeHa TPONA, ¥ OHH MOTYT fepeceth TEPPUTOPHIO. IMpucyTcTBHE cODAK Takxke
JOMyCKAETCs, ¥ MHOTHE NAcTyX¥ CBOOOJHO MPOXOMIAT € HX cobakamu. Bombliee YHCTO HCCIETOBAHUA MOTIIO Obl
J1aTh CBUAETENBCTBA TOTO, YTO ECIIH HA )KUBOTHBIX OXOTH/INCE, OHM HE MPUBBIKAIOT K JIIOAAM. C 1pyro# CTOpOHEI,
HCCIENOBAHNA MHOFOKPAaTHO MOKA3aiW, 4TO [HKMM JKMBOTHBIM O0ble yrpoXaioT cobaku, yeM cobaku ¢
qenoBeKoM WM HeNOoBeK OjMH. JIeno OBCTOMT Tak M Ul TOpHbiX 0apaHoB M [UIA aIbMHHCKOIO Cypka B
[lIpeHuapHu.

Jlnst rpynn Ha y4acTke 6e3 0XOThI Mbl IOJDKHBI ONIPENENHTh, Kak XXUBOTHBIC MOTTH Obl pazMeniaTcs B CBA3M
¢ ueNOBEYECKHM [MPUCYTCTBHEM,  MOAMGHUMPYS WCIOJB30BAHHE TEPPUTOPUH WM HIMCHAA NHCTAHLMIO
enyruBanus. [10 pe3ynbTaTam NaHHONO MCC/ICNOBAHMA HET HHKAKHX CBUICTCIRCTB TOro, 4YTO MNOABHIHCH
WIMEHEHMS B MOBEACHUH, KOMIEHCUPYIOIIHE YMEHbLIEHNUE BEKHBACMOCTH CYPKOB.
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