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Abstract

Accommodation behaviour of Alpine marmot under anthropogenic pressure was studied in the Alps during
summertime. Under heavy human influence (hiking). marmots presented two tactics, that can be combined: feeding animals
kept off the path - main disturbance source - and get closer to their secondary burrows (direct behaviour reaction); animals
organised their home range increasing secondary burrows frequencies in risk zones (long term behavioural reaction).
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Peziome

Adanmugroe nosedenue anbRUTCKUX CYPKOE NOO NPAMBIM QHMPONOZEHNBIM NPECCOM UIVNAROCH 6 Albnax & meyenue
aema. Ilod curenbiym erusAHueM venoGexd (Newuii mypusm) cypKu ucnons3o8any 08e Makmuxy, uno20a ¢ KoMbunayuu:
KOpMUNUCh 6 OMOGReHun Om mMpOn — OCHOGHBIX UCMIOMHUKOS Becnokolucmea — u cmapaiice depicamsca Gruxce K
IQUUMHBIM HOpam (npaman noeedexyeckan peakyus). lpu opzanuzayuu ceMeiibix y4acmKkos icusomuoie VReAUHUBARY
QUCRO 3AUUMHBLX HOP 8 «30HAX PUCKA) (DON208PeMEHHAA NOBEDEHYECKAR PeaKyus).

Knwouegsie cnroga: Marmota marmota, Hopul, aumponozeniiii npece, cmpamezus 3AWUMBbL OM XUNHUKOE, NOGEJEHUE.

Résumé

Le comportement d’accommodation des marmottes alpines soumise au dérangement anthropique a été étudié dans les
Alpes pendant /a période estivale. Les marmottes dérangées présentent deux tactiques, qui peuvent se combiner. Les animaux
s'alimentent loin des sentiers, principale source de dérangement, et se rapprochent des terriers abris (réaction comportementale
immédiate), les animaux organisent leur domaine vital en augmentant la fréquence des terriers abris dans la zone de dérangement
(réaction comportementale 3 long terme).

Mots-clés : Marmota marmota, terriers, pression anthropique, stratégie d’antiprédation, comportement.
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Introduction

The Alps are one of the most popular winter or summer mass tourism sites in France. In summer tourists
paths crossing often alpine marmots family areas put the animals under a more or less direct anthropogenic
pressure.

The research of different marmots behavioural aspects, in reponse to the human disturbance, was
undergone;

- marmots diet qualitative analysis and day activity rhythm analysis under different anthropogenic

pressures (Gibault, 1994);
- foraging marmots distribution analysis on the home range are, in hikers presence (Neuhaus & al., 1992;
Franceschina-Zimmerli & al., 1996);

- marmots distances escape analysis under different anthropogenic pressures (Louis, 1995).

However, these researches did not take marmots burrows organisation and localisation into account.
Otherwise, several researches were realized about animals antipredator strategies. These studies took up the
question about burrows system organisation, their importance in connection with the species behavioural
particularities, ecological factors and without considering the anthropogenic impact (Robinson, 1980: Armitage,
1982; Holmes, 1984; Carey, 1985, 1986: Bonnet-Arnaud, 1996).

Marmots accommodation behaviour under anthropogenic impact was studied taking two antipredator
strategy aspects into account:

1. Immediate behavioural reactions - foraging animals distribution on the home range area in relation with
secondary burrows (potential shelters in case of danger) under systematic human impact.

2. Long term behavioural reactions - marmots home range organisation (secondary burrows distribution
in connection with a systematic disturbance source).

Material and methods
Research site

The investigation was conducted in 1996 in the Vanoise Massif in the periphery of the Vanoise National
Park, France; N 45°15"; E 6°43",

A family group of 3 adults and 5 offspring marmots was observed during July. Its home range (3,1 ha)
was situated in an alpine meadow with a slight slope at an elevation of 2360 m, with a south-west exposition.

This group's territory is crossed by two paths: path I middle position and path 2 on its border (fig. 1, A).
It is often visited by hikers. Path 1 looks over the high part of the group territory (fig. 1, B), whereas path 2 goes
along the low part of the group territory, ending with a steep slope (fig. 1, C).

Observation

Observations were conducted, using 8 x 40 binoculars and a x11 - x33 Kowa telescope. Prior to the
marmots group observation, the schematic map of the home range, drawing with burrows exits and landmarks
was made. Diurnal cycles were divided into 15 min periods. During which the visible foraging marmots, their
respective positions over the home range area, the number of hikers going on the earch path were noted
chronologically on the schematic map. Then, data were transfered on a more precise map of the observed area
(scale 1:1000), divided into squares of 10 x 10 m. The distance between animals and the nearest path or the
nearest secondary burrow was calculated from the square center to the path or the burrow exit. The total duration
of observation is 60 hours and 288 distances « marmot - nearest secondary burrow or nearest path» were
measured.

Statistic analysis

The factors, influencing foraging marmots distribution, were examined with linear regressions (partial
and multiple regression). The variable to explain (y) is the distance between a marmot and its nearest secondary
burrow, the explicative variables (x) are: the hikers number on the nearest path to animal, and the distance
between a marmot and the disturbance source in the same time.

The human presence effect on foraging marmots behavioural reactions was examined comparing (Mann-
Whitney U),

- on one side the "marmot - nearest burrow" distance in presence or in absence of hikers,

- on the other side the "marmot - disturbence source" distance in those two situations.
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The burrows distribution in connection with these two paths (disturbance source) was examined (Chi
square), comparing the secondary burrows number frequencies in 5 zones of 30 m, regulary spaced and more or
less distant from these paths (fig. 2).

Burrows number theorical frequencies in each zone were calculated using following formula:

Ti=N*St/S  where: N -total burrows number;
Si - surface area for earch zone in %o;
S - total surface area for all the zones in % (100%).
Results

1. Secondary burrows distribution on the home range area

Observing a linear positive dependency between the "marmot - nearest secondary burrow" distance and
the "marmot - nearest touristic path" distance (F = 139.74; DDL = 287; p < 0.05; p = 0.0001), we may state that
the closer to the path the marmots foraged, the closer the marmots to their secondary burrows. Similarly, the
further from the path the marmots foraged, the further the marmots from their secondary burrows. An
explanation could lie in the specific secondary burrows distribution in the area: a higher distribution density near
the two paths and a lower distribution density far away from the two paths. We validated this hypothesis using
Chi square test (table 1).

Table 1.
Distribution of secondary burrows
Zones 1 2 3 4 5 Total
Distance of zone (m.) 0-30 30-60 60-90 90-120 120-150
Secondary burrows observed number 70 16 3 3 1 93
Surface of area in % 42.71 335 12.28 8.44 3.07 100
Secondary burrows theoretical number 39.72 31.16 11.42 7.85 2.86 93

+2 = 40,87, DDL = 4; p = 0.0001

2. The foraging marmots distribution on their home range area

The multiple regression analysis, based on 288 obtained data, shows a positive significative correlation of
the distance "marmot - nearest secondary burrow" with two variable - « number of hikers » and the distance
« marmot - nearest touristic path » (F = 74.24; DDL =287, p < 0.05; p = 0.0001). Thus, this two variables have
globally an influence on the distance « marmot - nearest secondary burrow »: When there are no or few hikers,
foraging marmots get closer to the touristic path and subsequently to their secondary burrows. As the number of
hikers increase, foraging marmots keep off the path and their secondary burrows. This is explained by the
burrows distribution.

Supposing that two different effects, « hikers are present or absent » and « there are few or many hikers »,
of the same factor « hikers » can have different impacts on the marmots behaviour, two Mann-Whitney tests and
two simple regression analysis have been used:

a) « marmot - nearest path » median distance (hikers are absent) - 36m; « marmot - nearest path » median
distance (hikers are present) - 56m. U = 6011.5;p <0.05;p = 0.0001.

b) « marmot - secondary burrow » median distance (hikers_are absent) - 9 m; « marmot - secondary
burrow » median distance (hikers are present) - 14 m. U=7098; p <0.05; p=0.0001.

Consequently, during foraging and in the hikers absence, marmots get closer to the touristic path and to
their secondary burrows. When the hikers come, the animals keep off the path and subsequently their secondary
burrows (due to secondary burrows distribution density).

¢) The test of the effect « there are few or many hikers » on the distance « marmot - nearest secondary
burrow » and the distance « marmot - nearest touristic path » (using only the data related to the hikers presence):
F=4.26: DDL = 109; p < 0.05; p = 0,04.

The result of the simple regression analysis, based on 110 observed data, indicates a significant positive
relationship between the number of hikers and the distance «marmot - nearest secondary burrow». On the other
hand, the next result is not significant to describe a relationship between the number of hikers and the distance
«marmot - nearest touristic path»: F = 0.38; DDL = 109; p > 0.05; p = 0.54NS.
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Thus, as the number of home range hikers increase, foraging marmots get closer to their secondary
burrows, with no influence on the distance separating the marmots from the hikers.

Conclusion, discussion
The presence of hikers on marmots home range can have an impact on the daily behaviour of foraging

animals. Gibault (1994) noticed the change in marmots foraging temporal distribution. Hikers - influenced
marmots space distributionwas also underlined in some researchs (Neuhaus & al., 1992; Franceschina-Zimmerli
& al, 1996). According to our research results, we may state that foraging marmots get away from the
disturbance source (presence of hikers on the path) independently of hikers number. Thus, just a few hikers can
disturb the animals placed under systematic tourists impact. In the same time, foraging marmots react to the
number of hikers by getting closer to their secondary burrows, as the hikers number increase, and by moving
away from them as the number decreases. But one should remark that the secondary burrows disposition on the
home range area is linked with the two touristic paths position. A very dense burrows disposition in proximity to
the path multiplies the chances that foraging animals get closer to their shelter in case of hikers coming at close
distance. Holmes (1984) and Carey (1985, 1986) stated that the burrows distribution strong density leads to a
reduction of marmots vigilance. Gibault (1994) observed that as hikers numbers increase, foraging marmots
remain closer to their burrows, minimizing the risk of danger. Therefore, secondary burrows are the result of a
defence strategy to cope with danger and constitute the product of ethological activity. In our case, we consider
the home range specific organization as a result of marmots adaptation to anthropogenic pressure.

To this respect, we observed two types of behavioural reactions in the marmots defense strategy (fig. 3).

Premeditated in connection with the disturbance source, burrows disposition is an indication of the
marmots important memorization. This was noticed in the Louis study (1995), as well as a rather complex
imagination and an ability to draw conclusions, adapting to changing environmental conditions .
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FIGURES I PUCYHKH

A

B

Path 1

Path 2

Fig. 1. The relationship of paths to the home range of a family group of marmots.

Puc. 1. BaauMopacnonoxeHue mpon u yyacmxa cemMelHold apynnbi CypKos.

Fig. 2. The different zones of the distribution of secondary
burrows on the home range area.

Puc. 2. Pa3nuykiie 30HbI pacripedeneHus

8MOPOCMENEHHbIX HOD Ha CEMEUHOM YYacITKe
CYDKQO8.

Presence of the Flight, removal from the people,

people 5 N approach to burrows
Mpucyrcrene BercTgo, yaanexue ot nogen,
nionew

npubnuxeHne K Hopam

Systematic presence Creation and distribution of Decrease of a risk during
of the people N the burrows in a zone of L feeding
CliciemarTiitiocicos increased risk CHuKeHHe pUCKa BO
npucyTcTBMe ntoaed YerpolicTBo # pacnpepene- Bpems nuTaHun
HHE HOp B 30He NOBbLIWEeH-

HOro puckKa

Fig. 3. The defense strateqy of marmots. Higher — Direct reaction, lower — Long reaction with intermediate
action.

Puc. 3. 3auumnbie cmpameeauu cypkos. Beiwe — HenocpedcmeeHHas peakyus, Huxe — OnumensHas peaxkyus
€ NPOMEXYymoYHsIM delicmeuem
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Authors' original text in Russian
Aemopckul opuauran Ha pycCKoMm A3bike

BBepgeHue
AJBIBl ABASIOTCHS OQHWM M3 CaMBIX TOILANYPHBIX MECT 3WMHEro W JIETHEro MaccoBOro TYpHU3Ma BO
Opanuuy. JleToM TypHCTHYECKME MApIPYThi, HacTo NPOXOMAA Yepe3 CeMEHHbIe y4acTKM CYPKOB, CTaBAT
nocJieHUX Moj 6osee WiH MeHee MHTCHCHBHOE aHTPONIONeHHOE BO3AEHCTBHE.
W3yuenuio pasiMuHbIX acreKTOB MOBEJCHYECKHX peakuu#i CypKOB B OTBET HAa aHTPOMOrEHHBIA mpecc
ObiIM NOCBALIEHb! pAx paboT:
- KaYeCTBEHHBIH aHAIN3 MIUTAHUA ¥ PUTMA JHEBHOM aKTHBHOCTH CYPKOB, HAXOMAIIAXCS MOJ Pa3iu4HbIM
anTponorenHsM BoszaeiicTeueM (Gibault, 1994);

- aHaNM3 MPOCTPAHCTBEHHOTO pACHpENe/TeHus MUTAlOUIMXCS CYPKOB Ha CEeMENHOM Y4acTKe Ipu
npucyTcTRIM moeit (Nehaus et al, 1992; Francheschina-Zimmerli et al, 1996);

- aHaNMM3 AMCTaHUMI TPEBOrM CYPKOB, HaXONAIIMXCA MOJ PAa3HOM TypucTHdeckod Harpyskoi (Louis,
1995).

OnHako 3Tv paboTsl He NPHHUMAIN BO BHAMAHWE MPOCTPAHCTBEHHYIO OPraHM3alMiO HOPOBBIX CHCTEM
cypkos. Taroke OblIH MPOBENECHBI WUCCIEA0BAHMA CTPATETHM 3aLMThl JKHBOTHBIX, TI¢ 3aTparHBajics BOTPOC
TeppUTOPUAILHOM OpraHH3allM¥ HOP M WX 3HAYCHHA B CBA3H C MOBEIEHYECKMMH OCOOCHHOCTAMM BMIQ M
3KONMOrHHecKMMH (axtopamu, Ho Gez anTponorexHoro BnusHua (Robinson, 1980; Armitage, 1982; Holmes,
1984; Carey, 1985, 1986; Bonnet-Arnaud, 1996).

Mccnenys aganTuBHOe TIOBEJEHHE CYPKOB B OTBET Ha CHCTEMATHYECKOE BO3JIEHCTBHME HCIOBECKA, MBI
[pUHMMaeM BO BHHMaHHME J[Ba aclleKTa CTPaTerky 3alMThl CypKOB:

1. HenocpeucTBeHHbIE NOBEAEHYECKHE pPEAaKUMM - 3TO PACIONOXKEHHE MUTAIOIUMXCS KUBOTHHIX Ha
TEPPUTOPHM CEMEIHOr0 Y4acTKa [0 OTHOIICHMIO K BHIXOJAM BTOPOCTENEHHBIX HOp (MOTeHUMansHble yoexuima
B C/Tydae OMAcHOCTH) B CBA3H C CHCTEMATHIECKHM OECITOKOHCTBOM CO CTOPOHBI YeJIOBEKA.

2. JlnuTensHele MOBEAEHYECKHE pPeaKlMM - OPraHM3alMs CypKaMi ceMeffHOoro ydacTka (pacronokenue
BHIXOOB BTOPOCTENEHHLIX HOP 1O OTHOUIEHHIO K HCTOUHHKY CHCTEMAaTHIECKOTO becrnokoicTaa).

MaTtepuanst U MeTOAbI UCCIeAOBaHUSA
Mecmo npoeedeHusi uccrnedoeaHuu

WUccnenopanus Geutn niposenenisl B 1996 rony B ropHoM Maccuse Bawya (Vanoise) nepudepudeckoit
30Hsl HaunonaneHoro napka Banya (®@pauuus) N 45°15°, E 6°43°.

B aHHOH cTaThe MPUBOAATCA pe3yNbTaThl, NONy4YeHHbIe B Mione. Cocras Habmonaemoli rpyniisl Cypkos
3 3pocabix ocobm U 5 cypuar.

Cemeitnniii yuacrox (S = 3.1 ra; 2360 M H.y.M.) IOro-3amajHoll OJKCNO3WLIAM pacrofaraeTcs Ha
aIBOUHCKOM Jyry co crnabbiM ckaoHOM. TeppuTopus 3To#l rpynmsl Mepecekaercs NBYMS TYPHCTHYECKHMU
Tponamu (puc. 1, A): Tpona 1 HaXOLWTCS BhILIE YPOBHSA Gonbiueif yacTH ydacTtka (puc. 1, B), Tpona 2, npoxoms
10 Kpai, HaXOAUTCH NOJ KPYThIM OTKOCOM H HiKe YpoBHS Bced Teppuropuu (puc. 1, C). mo obeum Tponam
€XEIHEBHO MPOXONAT JIFOIH.

HabnwodeHus

Habmonesust npoBoamiiick ¢ oMo 6unokis (8x40) n noazopro#t Tpy6er Kowa (x11-x33). Ilepen
HabnofleHWEeM COCTaBSIIUCh XEMATHYeCKas kapTa ydacTka Hal/mofaeMoW Tpyliisl CYpKOB C HaHEeCEHHEM
OPHEHTHPOB, BBIXOJIOB HOP, KOTOpKIE 3aTeM ObuIM NpoHyMepoBanbl. Kaxabii nens Habmonaexns Ob pa3duT Ha
15 MHH. IEPUO/IBL, B TEYEHWE KOTOPBIX ObLI OCYIIECTBIICH:

- MOACYET BUOMMBIX U MUTAOILMXCA ocobeif;

- UX TEPPUTOPHAILHOE PACNOIOKEHHE;

- OACUET NMIOMICH, NPOXOJIMX Yepes yYacToK.
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Bee sanmcw mna kaxkzporo 15 MHH. nepHoja BelHCh B XPOHOJOTMYECKOM TOpsilike. 3aTeM NaHHblE
nepeHocHNuch Ha Gonee TouHylo Kapty (Maciutab 1:1000), pasnenenHyto Ha kBaapartel 10x10 m. Jluctanuusa
MEXJIY >KHBOTHBIMM M Oipkaiiliei Tpornoif TypuCTOB WK BTOPOCTENEHHOM HOPON BBIMHCAAIACH C MOMOLLLIO
NPOEKLIMH C CEPEIHHBI KBajipaTa Ha TPOIYy TYPHCTOB MY BTOPOCTENEHHYI HOpy. O61inuM obbem HabmoeHui
coctaenan 60 yacos, 6610 nony4eHo no 288 auctaHumit "cypok - Gimkaiinas BropocTenelinas Hopa" U "cypok
- ucTouHHK BecrniokoiicTsa (6mmkalkiias Tpona TYpUcToB)".

Cmamucmuyeckul aHanu3s

Jlna onpenenerus GakTopoB, BIMAIOUIMX Ha TEPPHTOPHANLHOE PACTIONOKEHHUE MHUTAIOLIAXCS CYPKOB,
UCTI0NB30BAJIHCh METO/Ib! aHATH3A THHEHAHOH perpeccHH (MpoCTOH U MyJIbTHBAPHALIMOHHbII), Iae NepeMeHHas y
- BEJMYMHA AUCTAaHUMM "Cypok - Omwkaiinas BTopocTeleHHas Hopa", nepeMeHHad X1 - KOJIMHYECTBO ITOJIEH,
NPOXOMAIIMX B 3TO e Bpems no Ommkaiimed k XUBOTHOMY Tpone, NepeMeHHas X2 - BeJIHYHHA AMCTAHIIMU
"cypok - HeTouHMK OecrokoiicTa (Omkaiias Tpona)" B 5TOT e MOMEHT.

Jina  onpenenenus peakuMd NHMTAIOMMXCA CYPKOB Ha TPHCYTCTBHE JIIOAEH  MCIONbL30BaJics
cratucTHveckuii rect Mann Whitney, cpaBHuBas:

a) auctaHuuH "cypok - Ompkaiiluas BTopocTeneHHas Hopa' B OTCYTCTBHH H NIPUCYTCTBUH JIFOOEIH;

6) aMcTHaUMM "CYPOK - MCTOMHHK OecrioKoicTBa" NPH ITHX Ke ABYX YCIOBHAX.

3aBHCUMOCTh TPOCTPAHCTBEHHOrO pacrpejie)ieHys BTOPOCTENEHHBIX HOP C pPAcrONOKEeHHEM JIBYX
TYPHCTHYECKMX TpoInl (MCTOUHHKOB OecnokoiicTBa) onpeaensnack ¢ NOMOMIBIO cTaTHcTHYeckoro Ttecta Chi
square, CpaBHHBas KONHMYECTBA BTOPOCTEIIEHHBIX HOP B 5 30HaX, PaBHOMEPHO YAANAOUIMXCA OT obeux
TYPHCTHHECKHX Tpon yepes kaxasie 30 M (puc. 2).

JIna BeIYMCIIEHHE TEOPETHYECKOro YKcna BTopocTeneHHbiX Hop (Ti) B kaxaoi 30He, Bbula HCNONb30BaNa

(hopmyna:

Ti=N*S8t/S rne N -obmee HabaronacmMoe THCIO BTOPOCTENEHHBIX HOP),
Si - nnowank kax o 30161 B %,
S - cymma Beex rutomaneit B % (100%).
TpencraBaeHHbie Pe3yAbTaThl OTHOCATCA TONBKO K B3POCITBLIM 0COOAM KUBOTHBIX.

PesynbTtathl
1. PacnpedenerHue emopocmeneHHbiX HOp Ha ceMeUHOM yyacmke

Habnionas nonoXUTENbHYIO TMHEHHYIO 3aBHCHMOCTh MEXIY INHMCTAaHLMeH "cypok - Ommkaiiwas tpoma"
(F = 139.74; DDL = 287, p < 0.05, p = 0.0001), MOXHO KOHCTATUPOBATh, YTO YeM OJIKE K TPONaM IHUTAXOTCA
CypKH, TeM 6J1iKe OHM K BTOPOCTENnEeHHLIM HopaM. M HaobopoT - yem panblle KMBOTHBIE OT TPOI, TEM Aasiblie
OHM OT BTOpocTeneHHBIX Hop. [Ipeanonaras, yto 3TOT (hakT 0OBACHAETCA pACHpeNesiCHHEM BTOPOCTENEHHBIX
HOp Ha Y4acTKe, NOTHOCTb KOTPOH YBEAWUHBAETCA I10 MEPE MPHOAMKEHHA K IBYM TYPHCTHYECKHM TPONAM, Mbl
NpOBEM CTATHCTHUECKHKH TecT XH-KBaIpaT, pe3y/bTaT KOTOPOro NoATBEp kK AaeT Hawy runoTesy (tadn. 1).

Tabnuua 1.
PacnpepeneHue BTOPOCTENEHHbBIX HOP
30HLI 1 2 3 4 5 Bcero
[ucTaHuma 30H (m) 0-30 30-60 60-90 90-120 | 120-150
Habnogaemoe YMcno BTOPOCTENEHHBIX HOP 70 16 3 3 1 93
Mnoulagb B % 42.71 33.5 12.28 8.44 3.07 100
TeopeTu4eckoe YMCno BTOPOCTENEHHbLIX HOP 39.72 31.16 11.42 7.85 2.86 93

x2 =40.87, DDL = 4; p = 0.0001

2. Pacnpedenenue numMarouiuxcs CypKoe Ha y4yacmke

AHaNM3 MYJILTHBAPHAUMOHHOH PErpecCHH CBUACTENBCTBYET O MO3ZMTUBHON KOPPEISAUMH JHCTaHUHH
"cypok - Omwkalilias BTOpocTeneHHas HoOpa" ¢ HBYMS NEpeMeHHbIMM: "KOJMYECTBO MIOJei" M JUcTaHuMei
"cypok - 6nmxatinas tpona" (F = 74.24; DDL = 287; p < 0.05; p = 0.0001). 3Hauut, npu OTCYTCTBHM NIOAEH
MM MPH HX MAJIOM KOJIMYECTBE MUTAIOUIMECA CYPKH [IPUOMMKAIOTCS K TPOMaM, a ClefoBaTellbHO, H K CBOMM
BTOPOCTENEHHBIM Hopam (uto oObAcHAeTCA pacnpegencHueM mnocaeadux). IIpu noselnenuu smofeil win
YBCIMHMEHHHM HX KOJMYECTBA MHUTAIOIIMECH XHUBOTHBIE OTAANAIOTCA KaK OT TPOIMbI, TAK M OT BTOPOCTENEHHbIX

sent

nop. Onnako, 11Ba pasHblX 3@dexTa "0TCYTCTBHE MM NPHCYTCTBUE MoAeiH" ¥ "Maoe Win 60JIBIIOE KOTHYECTBO
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mofer" 0HOTO U TOro xe (axkropa "mMoaU" MOTyT NO-Pa3sHOMY BIHATH HA KUBOTHBIX. JINA YTOUHEHHA HTOrQ
daxTa MbI IPOBE/IA ABA CTATHCTHYECKHMX TecTa Mann-Whitney u 1Ba anajin3za iuuelinoit perpeccun:

a) Bnusuue addexta "OTCYTCTBME MM NPUCYTCTBHME JnoAel”" Ha NMCTAHUMIO "CYpOK - Grukaiiwuasn
Tpona".

0) Biusuve sddexra "OTCyTCTBME HNM NPUCYTCTBHE JlofeH" Ha AMCTAHIMIO "cypok Gmwkaiimas
BTOpOCTeNeHHas Hopa". [Tpy OTCYTCTBHH MOJieH MUTAIOUINECA CYPKH NPUONMKAIOTCA K TYPHCTHYECKHM TPOTIaM
M KaK CJICACTBHE - K BTOPOCTeNeHHsIM Hopam. Ilpu nossnennn moned Ha Tpome - OTHANEHUE MUTAIONIMXCS
CYPKOB Kak OT MCTOYHMKa 0eCOKOHCTRA, Tak M OT BTOPOCTENEHHBIX HOP (Pe3yJIbTaT pactpeiesieHus Hop).

¢) Bausnue s@pexta "manoe win GoNblIoe KONHYECTBO JOAEH" HA AMCTAHLMUH "Cypok - Gmwkaiiuas
Tpona" u "cypok - Gnwkaiiinas BTopocTeneHHas Hopa" (IIPMHAMAA BO BHUMAaHHE TOJLKO JaHHbIE, OTHOCSIIHECS
K npucyrcrteuio moned). F = 4.26; DDL = 109; p < 0.05; p = 0.04. DT1oT pesynbTaT aHalu3a NHHEHHOM
perpecciH, ocHoBbiBaroIuics Ha 110 MOMyueHHBIX HAHHBIX CBHUACTENLCTBYET O MOJOKHTETLHON JHHEHHOM
CBA3M MeX Ay AHCTaHIMeH "Cypok - Gumkaiiluas BTOpOCTENeHHas Hopa" M KOJMYECTBOM JTHONEH, [IPOXOAAILHX
gepe3 yuacTok. OHAKO Clefytomuii pe3ynsTaT NokassBaeT OTCYTCTBHE TAKOBOH MeXly AMCTaHILMeH "cypok -
Gamxkaiiiuas Tpona TypUCTOB" ¥ KOIHYECTBOM JOJIEH, IPOXOAALIMX 110 3T Tpone: F = 0.38; DDL = 109: p>
0.05; p=0.54.

Taxkum 06pa3zoM, N0 Mepe YBENWUECHHA KONWYECTBA JIOZEH, MPOXOAAWIMX Hepe3 CeMeNHbIH YYacToK,
NUTalOIIMECs CYPKH NPHOIIKAIOTCA K BTOPOCTENEHHBIM HOPAM, HO ITOT (JakT HE BJIMSET Ha JMCTAaHIHMIO,
pasaensouel CypkoB OT NIOACH.

BbiBoAabLl, o6cyxaeHune

IlpucyrctRue Jogedt Ha CeMEHHOM Y9acTKe CYPKOB MOXKET BIHMATL Ha TOBEIEHHE THTAIOLIHXCA
KHBOTHBIX B TeueHne nHA. Gibault (1994) nogyepkuraia W3MeHeHME BPEMEHHOrO IMKJIA TUTAHMUS CYPKOB IOJ
BIIHAHHEM JIO/IEH, TAKKe OTMEYANIOCH BITHAHME AHTPOTIOIEHHOTO (aKTOpa Ha NPOCTPAHCTBEHHOE PACIONOKEHHE
nuTalomuxca KuBOTHBIX (Neuhaus et al, 1992; Franceschina-Zimmerli et al, 1996). PesynbTarTsl namux
HCCIeIOBaHHIT TTOKA3BIBAIOT, YTO MHTAIOUWIMECST CYPKH OTIAIAIOTCA OT MCTOYHHMKA GECIIOKOHCTBA HE3ABMCUMO OT
KonuuecTBa JnofeH. TO €CTh JIOCTAaTOYHO MAJIOTO KOJM4YECTBa JIOACH I 6ecriokoHCTBa IKUBOTHBIX,
HaXOJALMXCS [OJ CHCTEMATHYECKUM BITHAHUEM TYPUCTOB. B TO e BpeMs, NUTAIOMINECS CYPKH pearHpyioT Ha
YBENMHEHHE TMCIa MPOXOAAUIUX TYPHCTOB, COKpAIlas CBOK AHCTAHIMIO C BTOPOCTENEHHbLIMH Hopamu. CrieryeT
OTMETHTh, 4TO pancpejie/ienue BTOPOCTENIEHHBIX HOP HA Y4acTKe CBA3AHO C MO3MUMENH ABYX TYpUCTHYECKMX
TPOT: MOBBIIEHHAA MJIOTHOCTE PAacHpelee s HOp BONH3M TPOI YBEAMYHBACT IAHCH THTAIOUINXCS HKHBOTHBIX
ObiTh PAZIOM C YOSXKHIIAMH B CITydae HEOXXHMIAHHOTO MOABIEHUS YeIOBEKA Ha KOPOTKOH aucranumy. Holmes
(1984) u Carey (1985, 1986) KOHCTaTHpPOBANH, YTO MOBBIEHHAA MIOTHOCTH PaCNpencieHHs HOp BeleT 3a
coboli moHwkeHue OGAMTENLHOCTH NHTalommXca cypkos. Gibault (1994) orMevana, uto TIPH  YBEIHYEHUH
KOMHYECTBA JIOAEH, NPOXOAAIIUX YEPE3 Y4AaCTOK, IIHTAIOLIHECH CYPKH OCTAIOTCA BOJIH3M CBOMX HOP, NOHWKas
TeM CaMbiM PHCK onacHocTd. CliefloBaTeNbHO, BTOPOCTENECHHBIE HOPBI, ABJIAACH NPOLYKTOM 3TONOTHYECKOIl
ACATENbHOCTH, €CTh PE3YIbTaT aJlanTallii CYPKOB B OTBET HA CHCTEMATHYECKOE BIHAHHE CO CTOPOHbI YENOBEKA.

MBI Halioziany NiBa THIIA NOBEICHIECKUX PEaKlHii B CTPAaTErHH 3aIIUThI cypkoB (puc. 3).

[IpenHameperHoe pacrnofiokeHHe HOp MO OTHOLIEHHKD K HCTOYHHKY CHCTEMATHYECKOT GecnokoiicTea
CBHICTE/ILCTBYET 00 YCTOM4YMBOH MamATH CYpKOB, yke OTMedeHHo# B paGore Louis (1995), a taxxke o
JIOCTAaTOYHO CJIOXKHOM BOOOPKEHHWH M CINOCOOHOCTH /1e/laTh BBIBOABI HA OCHOBE MOJIYYEHHOIO OMBITa, B
NpoLecce afanTaliy K MEHSIOIMMCS YCIIOBHAM OKPYXKAKOLIEH Cpeibl.
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