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Abstract

Since 1990, four research programs on the alpine marmot were conducted in France and results were exemplified by
a study of the publications. Early results were submitted to previous conferences. Since then, the studies deall with age
determination of live-trapped alpine marmots, the mass growth pattern of young marmots, a microsatellite polymorphism and
behavioral analysis of the mating system of marmots and a molecular phylogeny of Sciuridae species and with marmot
management aspects such as parasitism influence on marmots, development of a census method, post-release monitoring and
economical evaluation of re-introductions, effects of anthropogenic pressure on the plasticity of marmot behavior, and
development of a national charter of re-introduction of the alpine marmot. A holistic view of this mammal emerged from this
co-operation that permitted consideration of the alpine marmot as one part of our national patrimony.
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Pesome

Hauunas ¢ 1990 2. a0 Ppanyuu deticmeosanu wembipe npozpammii uccreO08aHUI ATbRUNCKO20 CYpKa, Pe3yibmaint
komopewx nybauxosanucs. [lepesie pesyavmamet yowce 6ouiu npedcmaenensr na npedwidyugux kongepenyusx. C mex nop
uCCAe006aUA BbiTU 6 OCHOBHOM CGAIAHBL € NPUNCUIHEHHBLM ONDEOEREHNEM GO3PUCTIA OMIOGNEHNBIX HCUGLIMIU CYDPKOG,
paspabomxott modenu pocma MONOOLIX CYDKOG, MUKPOCAMEIAUMHBIM ROAUMOPPUIMOM U  QHOAUIOM NOGEOeHUA U
KOMMYHUKQYUU CYPKOB8 U MOMEKYIAPHOU (hunoeenuelr sudoe cemelicmea Sciuridae, a marxxce ¢ pazelmu achexmamu
INPAGREHUA  NORVAAYUAMU  CYPKOE - MAKUMU, KAK GAUAHUE RNAPAIumusmd, COBEPIEHCMBOGAHIE MeMooos vHeema,
MOHUMOPUHE  ROCAE  GBINYCKOE N IKOHOMUYECKAA OYenKkad PEI’H[!?JPO()})KI{HH. GAUANIE  AHMPONOZEHHO20 npecca  na
RIACMUYHOCE NOGEJEeHUA CYPKOG U PAZBUMNE UCKYCCMBENHOZ0 PACCEAeHUA UANBRUECKOZ0 CYPKA HA HAYUOHATbHOM Yposhe,
l{enocmuoe npedcmacnenue 06 3mom GuOe MACKONUMAIOUWJUX, AGUGUIECCA PEIYRbMAMOM COMPYORUHECMBA 8 PAMKAX 2MUX
RpOSPAMM, RO3GOAUN0 PACCMAMPUBANTD ANBRULICKO20 CYPKA KAK HACHb HAULEZO HAYUOHANLHO20 DOCIOAHUA.

Knrouesvie cnosa: M. marmota, buomempus, _ VApasieHue, CUSHANbHAR CUCMEMd, KOTOHUIQYUA, r‘;"J'r.u’r()ee.’m.lr}rk
VHUYMONCCHUE HeA0GEKOM.

Résumé

Depuis 1990, quatre programmes de recherche sur la marmote alpine ont été financés, Les premiers résultats ont é1é
présentés lors de précédentes conférences. Depuis, des études portant sur 13 détermination de I'dge, les patrons de croissance des
jeunes, le systéme d’appariement des marmottes et 13 phylogénie moléculaire des Sciuridae, ont été réafisées ainsi que sur certains
aspects de gestion de la ressource : méthode de comptage, suivi post-réintroductions, effets du parasitisme et du dérangement
humain sur le comportement des marmottes, débouchant sur [a préparation d’une charte nationale de réintroduction. Une wue
holistique de la marmotte ressort des ces différentes approches et permet de considérer 13 marmotte aipine comme un éfément de
notre patrimoine national.
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Introduction

From 1990 to 1996 French studies on alpine marmots were supported by four research programs. A first
survey of these programs were presented to the Vth International Conference on Marmots of the CIS Countries
(Ukraine, September 1993, Le Berre 1993a) and to the Second International Conference on marmots in Aussois
(Le Berre et al. 1986). They focused particularly on the role of marmots in the representation of people and on
cconomical aspects. We will, now present the new developments since these conferences.

Marmot activity research

Progress in marmot research activity can be appreciated by the quantitative changes in published works
over time through a world bibliographical compilation (Ramousse 1997a). Marmota marmota was the most
studied species (35% of the papers, Fig. 1). In France, two main periods appeared: at the end of the 19th century
with the work of the physiologist R. Dubois (38 papers, €.g., Dubois 1896) and at the end of the 20th century
with the research group of the University of Lyon and associated universities (118 reports and papers; Fig. 2).

The French research programs on alpine marmots

Development of alpine marmot research was made possible, in France, by French and European financial
support. French financial support came from the Environment Ministry (Dynamics of space occupation in alpine
marmots, 1990-1993 and Result of high-altitude environment anthropogenization on alpine marmot populations,
1995-1997) and from the National Centre of Scientific Research through a multi-disciplinary research, 1995-
1996, bringing together natural science and humanities researchers. These researches, which considered the
reciprocal actions between marmot and human populations, obtained the label of the MAB-France comity.
European financial support was obtained from INTAS programs. This support facilitated the development of
research on Eurasian marmot species: Ecological basis for the management of marmot biodiversity in Eurasia
(1993), results are detailed in the same volume (Ramousse 1997b); the creation of an international network of
researchers and field managers concerned with marmots (1994); and the support of the 2nd International
Conference on Marmots.

Biometry and age discrimination

In mammals, it was hypothesized that body biometrics should allow the determination of age from birth
to the adult age. As a practical application, field managers must be able to age living marmots precisely with an
error risk as low as possible, even if the precision of measurement is low. Bonnet-Arnaud ef al. (1996a) analysed
body mass and the following body lengths: head and body, head width, lower jaw, neck circumference, lower
and upper front incisors, hand and foot, and ano-genital distance of live-trapped and marked marmots of known
age. Trapping sessions (1993-1994) were conducted in the La Sassiere (Savoie, France; 101 females, 93 males)
and in the Prapic (National Park of Les Ecrins, Hautes Alpes, France; 62 females, 63 males). The animals were
divided into four age classes: young, yearlings, two-year-olds and aduits. There were no significant differences
between males and females except for the ano-genital distance (Prapic: z = 8.78; p < 0.001; Sassiere: z=10.76; p
< 0.001; Mann-Whitney test). Kruskal-Wallis tests between age classes showed that all variables measured are
discriminantory (p < 0.001). In the two areas, a discriminant analysis discriminated only three age-classes:
young, yearlings and two-year-olds or older; body mass and head and body lengths were the more discriminant
variables. Using only standard biometrical measures, it is difficult to determine the age of a marmot when
growth is completed.
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Mass growth pattern of young marmots

The alpine marmot could be considered as adapted to its cold environment by combining both rapid
growth and hibernation. A rapid growth pattern would allow individuals to store enough fat reserves to facilitate
their survival during hibernation. The effects of year, exposure to sun of the home range, sex, and litter size on
the growth of young alpine marmots between emergence and hibernation were studied on 105 young marmots
and their mothers, trapped from 1991 to 1994 (Graziani et al. 1996). Growth after weaning of the young
marmots did not vary in relation to the measured factors. The mean gain of mass was 20.4+0.6 g/day. Growth
before weaning varied according to all factors except sex. Mass at emergence of young marmots decreased with
height of snow cover, sun exposure, and litter size. Length of the growing period decreased 10% from the sunny
to the shady side (Table 1). Because mothers living on sunny-side exposure were heavier than other mothers
(Table 2), growth rate and growth length of young before weaning might depend on maternal conditions during
the reproductive season.

Table 1.

The effects of year and exposure on emergence of young (Kruskal-Wallis test)

Factors H df p Exposure Mean rank Emergence delay
Year 1.68 3 0.64 Sunny side 10.46
Exposure 9.66 2 0.008 Thalweg 20.12 +6 days
Shady side 2.5 +8 days
Table 2.

The effect of environmental factors on body mass of mothers at the beginning

of the reproductive period

Factors H Df p Exposure Mean mass
Exposure 6.61 2 0.036 Sunny side 3.82+0.113 kg
Thalweg 3.64+0.107 kg
Shady side 3.2040.100 kg

National geographic distribution of alpine marmots
Since the study of Magnani et al. (1990), several studies have been initiated allowing a better knowledge
of the distribution of alpine marmots in France, particularly in re-introduction areas.

Marmots in the Pyrenees

The presence of marmots, probably introduced in 1971, was verified in the Madres-Coronat massif
(eastern Pyrenees) since 1985 (Chazel & Da Ros 1996). Some populations settled in sites with ecological
conditions considered as unpropitious: a pine forest, a broom heathland, and a lower alltitude characterized by
the upper timberline of the evergreen oak. The colonization process of alpine marmots introduced in 1961 and
1972 in the Mont Vallier Reserve is detailed in this volume (Nebel ef al.). There, golden eagle adults brought to
their chicks mainly chamois kids without any marmots contrary to what happened in the Alps and other parts of
the Pyrenees (Nebel ef al. 1996).

Marmots in the Central Massif

On the southeastern part of the Central Massif, 108 alpine marmots have been introduced to two sites
since 1980 (Metral 1996) and a 49% increase in the population was observed. It appeared clearly that the
population strongly settled in the Mezenc Massif. Marmots occupy two areas: the northern one occupies the
territories of ten communes (Mezenc Massif) and the southern one, the territories of five communes (Tanargue
Massif).
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Social Life and mating system of the alpine marmot

A case of immigration and adoption of a pregnant female and its offspring by the dominant male of a
neighboring family group was revealed by a combined analysis of microsatellite polymorphism and behavior
(Goossens et al. 1996). The alpine marmot mating system could be more complex than believed and polygyny
cannot be excluded. This study is presented in this volume.

Phylogeny and population genetics
The molecular phylogeny of ten Scuiridae species was obtained by DNA/DNA hybridization (Giboulet e

al. 1996). It revealed that sociality could be considered as a monophyletic and gradual feature in this taxon.
Taking into account this information enabled us to conclude that sociality was gradually established when
species settled in grasslands and gained body mass. This evolution resulted in the development of complex and
diversified social structures in the genus Marmota. This work is detailed in this volume (Giboulet ef al.).

Management of the alpine marmot

Sanitary aspects
The influence of parasitism on survival of two family groups of marmots (a control group and another one

treated with vermifuges, Praziquantel and Ivermectine) was studied in the field (Callait 1996). The vermifuges
had an immediate effect and a different postponed effect between Ascaris and cestodes, but data were inadequate
to determine a long-term effect. Egg kinetics of parasites (by coproscopies), reinfestation speed, and individual
mass increase were analysed throughout the whole season. In 1994 and 1995, four different species of parasites
were found: A protozoan, Eimeria sp. (Coccidia group) during the whole season, with a peak in the spring; a
cestode, Ctenotaenia marmotae, since June; and two nematodes Ascaris laevis and Citellina alpina, from the end
of July. This work, still in progress, is developed in this volume.

Counting and population dynamics

Marmot population dynamics was surveyed in La Sassiere Nature Reserve (1990-1996, 400 trapped
individuals) and in Les Ecrins National Park (1992-1996, 305 trapped individuals). Assessment of a census
technique for the survey of the marmot population by rangers was developed (Cortot et al. 1996) and applied in
the two areas. In Prapic, the number of counted marmots was stable from one year to the other. A corrective
coefficient was determined through extensive observation and trapping in this arca. But this technique did not
provide a reliable estimate of seasonal population changes.

Colonization dynamics
The marmot range in France is increasing as a consequence of numerous re-introductions. The re-

introduction process and the colonization dynamics were monitored in the Drome district and in the Pyrenean
Ridge.

Post-release monitoring of a new marmot re-introduction.

Marmots were released in Valdrome (44° 28 N, 05° 35 E) in 1992 (19), 1993 (24), 1994 (27), and 1995
(17) at 1400-1500m. Before releasing, animals were sexed, measured, and marked by collars and ear tags. Three
to five family groups settled near each other forming a colony at 1300m (34 burrows). Some other isolated
burrows were occupied by individuals. This past year a significant burrowing activity and an increasing
dispersion proved that the establishment of the marmot is in progress. The range is patchy and settlements were
mainly located near boulders. Marmots spent significant time in the burrows after disturbance and flight. Some
animals dispersed a long distance; two of them were captured some 30km from the release point (Bonnet-Arnaud

et al. 1996b).

Post-release monitoring of marmots in Mont Valier, Pyrenees

The first settlements after release were established on the Spanish south slopes. Since then colonies of
two or three family groups settled in screes, a few kilometers apart, on the French northern slopes, above 1900m.
Burrows, strictly located at first in boulders, were later dug in meadows and the number of meadow-burrows
increased from year to year. Meadow colonization is a slow process. Marmots had been observed at low altitude
in the valleys below forests in the spring but they never settled there. From a very small number of released
marmots, thirty-five years later about two hundred marmots are now living in the Mont Vallier.
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Effects of anthropogenic pressure

The increasing interaction between marmot and humans established the problem of the cffects of
anthropogenic pressure on the behavior and dynamics of marmot populations. Anthropic pressure induced a
qualitative and quantitative decrease in diet through an increase of vigilance and a decrease of diet selectivity
partly balanced by an increased tolerance to human presence in a protected area (Gibault ef al. 1996). In the
protected area, throughout the year, frequently-disturbed marmots displayed smaller alert and flight distances
than marmots under light disturbance. Marmots seemed to remember constraints induced by human presence
through hibernation time (Louis & Le berre 1996). This study is now extended to areas where marmots are
hunted (Louis et al., this volume).

Status and future of marmots in France

Marmot range in France is increasing. Wildlife reserves and their managers took a prominent part since
the beginning of the century in this range recovery of the alpine marmot species whose populations were
disappearing in most of the pre-Alp Massifs, as in all European countries.

Legal status

The marmot in France is a non-domesticated animal species, part of the biologic national patrimony (R
211-5, Rural Code). Its game status is defined by the 26-06-1987 district order, and hunting periods are specified
each year. Permits are necessary to trap, to transport, and to release the species. Trading of marmots is strictly
forbidden (Janin 1996).

National charter of re-introduction of the alpine marmot

As marmot re-introductions were the most important operations of that kind these last 20 years in France,
specifications and recommendations were needed. Considerations were established after cooperation between
hunting and reserve managers and marmot researchers (Geay et al. 1996, Ramousse & lLe Berre 1996).
Ecological criteria of the release area should meet marmot optima in its natural range. Released marmots should
be numerous enough to constitute a reproductive nucleus. Re-inforcements should be released in the following
years. Marmot trapping and transport should limit trauma as much as possible, particularly thermal stress. A
long-term monitoring should be conducted in re-introduction areas.

Economic aspects of marmot re-introductions

On protected areas where marmots interfered with farming, protection agencics made few efforts to
regulate marmot populations. The costs of marmot presence were borne mostly by farmers, but most of them
made profits when they developed extra tourism activities. On re-introduction areas, when re-introductions were
initiated by local hunting unions, the financial effort was low and entirely supported by thc unions. When re-
introduction was initiated by public agencies, financial effort was ten times higher. A strong interest for marmot
presence was shown by the French population. An annual monetary equivalent was estimated to be 40 times
higher than the annual financial effort corresponding to marmot conservation (Bosio 1994).

Conclusion

The knowledge gathered by the different French research teams allowed the specification of the character
of this mountainous mammal and to better understand its dynamics and its sustainable presence on the national
territory. The research worked out during these programs by researchers from very different fields was compared
with the knowledge of wild field, nature reserve, hunting managers and public officers. A holistic view of this
mammal emerged from this cooperation. In addition to the biologic, ecological values, new values, cultural and
economic, were revealed that permit treatment of the alpine marmot as one part of our national patrimony.
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Translated into Russian by V.Yu. Rumiantsev
Mepeeod Ha pycckuli A3bik B.KO. PymsaHuesa

BeegeHue
C 1990 no 1996 rr. Bo MpaHUMK NOAYUWIH TIOJAEPKKY 4 TPOrpaMMbl HCCHEIOBAHMI AbIUACKOIO

cypka. [TepBbiii 0630p 3THX NPOTPaMM Obil NPEACTAB/IEH HA V MexayHapoiHoM CoBellaHHH 10 CYpKaMm CTpaH
CHI (Vxpausa, centabps 1993: Le Berre, 1993) u Ha Bropon MexayHapoaHO# KOH(EPEHIHN 110 CypKaM B
Aussois, ®panuus (Le Berre et al., eds.,, 1996). Ouu okycuposainch B 0CcOOEHHOCTH Ha POJIH CYPKOB B
NpeJICTAB/IEHUAX TIOeH U HAa IKOHOMHMUECKHX acTieKTaX. 31ech Mbl PaCCMOTPUM HOBBIE aCNEKTRI PASBHTHA STHX

[POrpaMM 10CJIe HA3BaHHBIX KOH(EpeHLMI.

MHTEHCUBHOCTL U3YyYeHUs CYpPKOB
l'lporpccc B HMCCIEN0BAHMH CYPKOB MOXHO OUEHHTH yepes KOJIHYECTBEHHLIE HM3MEHEHMA YHCHa

oryB6AHKOBaHHEIX paboT B TEYEHHE HEKOTOPOro BPEMEHH MyTeM cbopa Gubnuorpauu no Bcemy MHPY
(Ramousse, 1997). Marmota marmota Okazancs Haubonee usyuaembiM BuaoM (35% crarteid, pmuc. 1). Bo
PpauLi MOXKHO BBIIENNTH JIBA [IABHBIX N€PHOAA: B KOHIE 19-r0 BEKa: 4TO CBA3AHO C paboraMu puUnoreHucTa
R. Dubois (38 crareit) u B konue 20-ro B. - ¢ rpynmnoii uccneaosawuit Jinonckoro VHUBEPCUTETA K CBA3AHHLIX C

Hum nabopartopuii (118 coobuennit u crateid; puc. 2).

MporpamMmbi UCCnie0BaHMM anbNMNUCKOro cypka Bo ®paHummn

PasBHTHE HCC/IeI0BaHMIF ANbITUICKOrO CypKa CTali BO3MOXKHBIME, B0 Ppaniun 6aaronaps (pUHAHCOBOI
noanepkke (paHLy3CKOro TpaBuTeNbCTBa M EBponeickoro Coofmectsa. Bo ®panuuu QuHaHcosas
noiIepKKka nocTynuiaa otr  Munuctepera  Okpyxalouieit Cpenst  (Junamuxa HpocmpaHcmeeninozo
pacnpedenenus anenuiickozo cypka, 1990-93 u Bozoeiicmaue anmponozenu3ayull GblCOKO20PHOL cpedsl Ha
nonynayuu  arvnutickux cypkos, 1995-97) m or HaumoHanbHOTo Llentpa Hayusbix Mccnenosanuii - Ha
KoMmrIekcHsie nonesple  paBorsl  (1995-96), oOBEAMHAIOUIMC ECTECTBEHHOHAYYHbIE W IyMaHWTapHbIe
HecileloBaHMA. JTH WMCCIeNOBAHUS, YUMTHIBAA B3aHMOTHOILCHHA MEXIY NOMYIAUMAMH CYPKOB W JIOACH,
nonyuunu cratyc ®pauuysckoro komutera MAB. ®unaHcoBas 10UIRPAKKA Ha €BPONEHCKOM ypOBHE Obina
noayueHa ot INTAS -Okonocuueckue oCHOGbl YRpagnenus buopaznoobpasuem cypkos 6 Egpazuu (1993),
pe3ynbTaThl Gosiee NETANLHO W3TOKEHB! B 5TOM e COOpHMKe. DTO NO3BONMIO Pa3BHUBATH UCCACNOBAHUA B
CPaBHEHMH C APYrMMH CBDA3HAaTCKHMM BUIAMM CyPKOB, CO31ath MedcOynapooryio cemo uccnedoganienel u
cneyuanucmos no oxpane cypkoa (1994) u opranuzosars 2 Mex/1yHapoaHY0 Koudepenuuio no cypkam.

BuomeTpus u onpegeneHue Bo3pacra

JIns MIEKOTTUTAIOIMX OblIa BbICKA3aHa TUTIOTE3d, 4TO OMOMETPHs Tejla MOKET NO3BOIUTL ONPEeeanTh
BO3pACT JKMBOTHOTO. TpakTHieckoe NPUMEHEHHE ITOTO MOAXOIA B MOJE IOKHO 1aBaTh BO3MOKHOCTL TOHYHO
ONpeAesATh BO3PACT KHMBBIX CYPKOB C BOIMOKHO MEHBIINM PHCKOM OUIMOKH, Nake €C/In TOYHOCTH M3MEpEeHHI
nmka, Bonnet-Arnaud et al. (1996) ananusuposany BeC Teaa M ero NPOMEPbI: TENO € FOJIOBO, WHPKHA FOJI0BbI,
HUKHSAA YENIOCTh, OKPY)KHOCTH 1LCH, Pa3Mephl HIKHHX H BEPXHHUX PE3110B, NEPEHUX U 3aHUX KOHEUHOCTEH,
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AHATLHO-TEHUTAILHOE PACCTOSHME Y OTJIOBJEHHBIX JKHBHEM CYPKOB, BO3PACT KOTOPLIX M3BECTEH. OtnoBsl
(1993-1994) nporoutick B La Sassiere (Savoie, Ppanuus, 101 camok u 93 camua) v B Prapic (HaunoHanbHbli
napk Les Ecrins, Hautes Alpes, ®panuns; 62 camxu 1 63 camu@). YKupoTHbiC ObLIK pa3jiefiedbl Ha 4 BO3PAaCTHLIX
K/acca: MOJIOJIble, TOXOBAIbIE, ABYXJNETHME ¥ B3pocibic. He 66110 00HAPYXEHO CYIECTBEHHBIX pasauunii
MeXy caMLaMH M CaMKaMH, KPOME aHO-TCHHTAILHOTO PacCTOAHKA (Prapic: z = 8.78; p < 0.001; Sassiere:
2=10.76; p < 0.001; kputepnii Manua-Yutun). Kputepuii Kpyckana-Yonanca Mexay BO3PACTHLIMH K1acCaMh
[MOKa3ai, 4TO M0 BCEM M3MEPEHHBIM MapamerpaM UMEIOTCA JOCTOBCPHRIC PA3THYHA (p<0.001). B nByx myHkTax
AMCKPMMMHAHTHBI AHANM3 [O3BOJIMT BBIAEIUTL TONBKO TPW BO3PACTHBIX KJAcCa: MOJIOLLIC, rolosaibie W
3pocisie (2 roma u Oojee);, Macca Tesa W JUIMHA Tend ¢ ronoBoii 6bl1M nambosiee pa3znHYaONIUMHCA
mepeMeHHBIMU, TPY/IHO YCTaHOBHTbb BO3PAcT CYPKOB, YXKe JOCTHIIIMX BO3pacTa fonee OBYX JIeT, MCIOIbL3YH
TONBKO CTAHAAPTHBIE 18 OGMOMETPHHU TTPOMEDHI.

Mogenb pocTta Macchl MOMOAbIX CYPKOB

ANBIHIACKOTO CYpKa MOXHO CYMTATh afanTHPOBAHHBIM K XOTOAHOMY KIuMaty Gnarojaps KOMOMHALKK
BbICTPOrO POCTA M CIISAYKH. BHICTPBIA POCT MO3BOJISET CYPKAM COXpaHATh LOCTATOMHBIC 3aiachl JKHMpa, 4TOGB!
ofecriednTs BLIKMBAHNE B TeUCHHE TIEPUO/IA ChisKH, BIHAHNE YCI0BUH JaHHONO rojla, CONHEWHOH IKCIO3ULMK
ceMeifHOro yyacTka, Noia JaHHOH 0coOM U pa3Mepa BbIBOJIKA HA POCTE MOMOABIX ATLMUHCKHX CYPKOB OT UX
TOABNEHIA Ha MOBEPXHOCTH [0 HA¥ana CTSUKH M3yuanuch Ha 105 Monoaeix cypKax u X marepsx, TofManHbIX
¢ 1991 no 1994 rr. (Graziani et al. 1996). PocT mosiofibIX CypKOB 1TOC/IE OKOHYAHHS JaKTallHK HE HIMEHANCA B
CBA3M C M3MEHEHMEM H3yyaeMbIX (akTopos. CpelHee yBEMHYEHHE MACChl DbLIO PaBHO 20.4+0.6 r B neHn. Poct
110 OKOHYAHMS JIAKTALAM BAPLUPOBAN COMMIACHO BCeM Ha3BanHbIM (hakTopam kpome riona. Macca cypyar rpi ux
BLIXOJIE HA MOBEPXHOCTH 3aBHMCENA OT BLICOThI CHEKHOTO TIOKPOBA, COIIHEYHOMN 3KCTO3ULMM M Pa3Mepa BLIBO/IKA.
[MponoMmKUTEALHOCTS leprosta pocta Okiia Ha 10 % menblue Ha conHey HOW CTOpOHE, YeM Ha TeHeBoi (Tabi. 1).
IMockonbKy MaTepH, KHUBYLIIHE HA CONHEUHOI CTOpoHe, MMenH DONbILKA BeC Tena, UeM Npoyiue (tabn. 2), remn
pocTa M MPOAOIDKUTENLHOCTh POCTA A0 OKOHYAHUA NAKTaUMH MOXKET 3aBUCETH OT YCIOBWHA JKHW3HU MaTepu B
TeyeHHe Ce30Ha pasMHOKEHMA,

Tabnuua 1.

BrvsHue ycnosuit GAHHOMO rofa v CONMHEYHON IKCMO3NLUM Ha NOSBNEHNE MOMOABIX CYpPKOB
(kputepwnin Kpyckana-Yonnuca)

QakTopb! H df p 3JKecno3uuus Cpeanun paur 3agepxka Bbixoaa
loa 168 | 3 0.64 ConHeyHas CTopoHa 10.46 0
Jkcnoawuma | 966 | 2 | 0.008 TanbBer 20.12 +6 days
TeHesas CTOpPOHa 2.5 +8 days
Tabnuua 2.

BnusHue hakTopoB OKpyXatoLlen cpefbl Ha Maccy Tena marepw
B Hauane Nnepyoaa pasMHOXeHWA

DdakTopbl H Df 2] JKcnosnums CpepHnas macca
3Kkcno3numna 6.61 2 0.036 ConHe4yHasn cTopoHa 3.82140.113 kg
TanbBeer 3.64+0.107 kg
TeHeBas CTOpoHa 3.20+0.100 kg

Meorpacuyeckoe pacnpocTpaHeHue anbnuinckoro cypka Bo ®paHuum
Hauunas ¢ pabor Magnani (1990), 6bu1 NpoOBEAEH PAN UCCHICNOBAHUH, TO3BOIUBIINX JIyHIUIE U3YUHTH
pacTipeieNienne anbiMHCKOro cypka Bo OpaHItun, 0COOEHHO B MECTAX PEUHTPOLYKIIHH.
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Cypku e lNMupeHesix
TIpHCYTCTBHE CYPKOB, BEPOATHO, BhinmyuleHHbIx 8 1971 1., QpMKCHpOBAIOCH B MaccHBe Madres-Coronat

(BocTounbie ITupenen), Haunmnas ¢ 1985 r. (Chazel, Da Ros, 1996). HekoTopsie nomynsiiui M0oCeNIHIHCH B
MECTAX C IKOJOFHYCCKMMH YCIOBMAMM, OLEHHBAEMbIMM KaK HEONAronpusiTHLIC! COCHOBbIH JIEC, BEPECKOBLIC
mycTowy ¥ 00Jsice HH3KHE BLICOTHL Y BEPXHEH rPaHuilbl 1eCOB U3 BEYHO3EJIEHOI0 ny6a. [Mpouecc koJOHH3ALHK
AnbNUMCKKX CYPKOB, BLITYILEHHBIX (1961 1 1972 rr.) B 3anoseannke Mont Vallier onee ieTanbHO pacCMOTPEH
B 3ToM cBopHuke (Nebel et al.). 3xech B3pocibie OEpKYTBI NMPUHOCAT CBOUM IMTCHIAM TIaBHBIM obpazom
AeTeHbI1ei CepHbI, 4 HE CYPKOR, B OTJIHMHE OT TOro, 4TO HabM0Aanoch B Anbnax M JPYrHX HacTaxX ITupeHees

(Nebel et al. 1996).

Cypxu e enmpansHom Maccuge

B 1oro-socTounoil YacTH LleHTpassHoro Maccusa Obiio BbinyuieHo 108 anbruiiCKHX CYPKOB, HA ABYX
yuacTkax, Hadunas ¢ 1980 r. (Metral, 1996), u nabmonancs poet nonynsuuy Ha 49%. Kasanoch 04eBHAHbIM,
4TO MOMYAALMA NPOUHO nNprkuiack B LlenrpanbHom Maccuse. Cypky 3aHMMAKOT JiBa y4acTka: CEeBepHHbIi,
prArouatomuit 10 KoJoHMI (Maccus Mezenc) W 10X HbIH, BKIIOHAIOINI 5 KONOHU# (MacCHB Tanargue).

CoumanbHasi XU3Hb ¥ B3aMMOTHOWEHUS B CEMEWHbIX rpynnax anbnunckoro cypka
Cnyvaii MMMMrpaluu OepeMeHHON CamKu W €C NPHHATUS B COCCAHIOI CeMefiHyio rpymiy
JOMHHUEPYIOLIMM CAMLIOM 3TOH IPYMMbl ObL1 BbIABIEH ITyTeM KOMOHHHPOBAHHOIO aHa/in3a MUKpOCATE/LIMTHOTO
noaumopdusma 1 noseserns (Goossens et al., 1996). BoaMoxkHO, CyUIECTBYET MHOTO THNOB OTHOLUEHUI B
ceMeHHbIX IPYMnax aNbIHicKOro cypka, M NOANraMua Takke He HcKitoueHa. COOTBETCTBYIOUIME UCCICN0BAHNS

00CyKAAOTCA B ITOM e COOpPHHKE.

dunoreHMa U NONyNALUMOHHAA NreHeTUKa
MostekynapHas (Quiorenus aecsti BUIOB Scuiridae Oblla  HMCCheIOBaHA  MYTEM JHK/MHK-

rubpummsaunu  (Giboulet et al., 1996). Drto nokasazo, 4TO COLMANLHOCTL MOMHO paccMaTpuBath Kak
MOHO(DHUIETHYECKYIO M NOCTENEHHO Pa3BHBAIOLLYSACS OCOOEHHOCTH TOr0 ceMeiicTa. [IpUHSTHC BO BHUMaHUE
3Toil MH(OPMALMY TI03BONMAO HAaM 3aKMIOYWTb, YTO COLMANBHOCTh MOCTENEHHO pa3sBHBACTCH, KOFAa BHI
CeNUTCA B TPABAHHCTBIX OTKPBITBIX OMOTOMAX M YBENWHYMBAET Maccy Teja. D10 paszBuTHE y Oeanubux
3aBepUINIOCH MOABNEHHEM KOMILIEKCA pa3sHOOOpasHbIX COLMANbHBIX CTPYKTYP Yy BHIAOB poAa Marmota. Dy
HCcaeA0BaHMS [eTanbHO pacecMoTpeHsl B 3ToM chopruke (Giboulet et al.).

YnpasneHue nonynauuaMM ansnMMcKuX CypkoB
CaHumapHsble acriekmsi:

BbII0 MCCIEOBAHO B [0ME BIMSHWAE MNMApasWTH3MA Ha BBUKMBAHHME JIBYX CEMEHHLIX Tpynn CypKoB
(KOHTpO/ILHAs rpynia M apyras, oOpabatbiBaemas TIMCTOrOHHBIME cpescTBamy - Praziquantel u Ivermectine -
Callait, 1996). Cpe/acTsa oOka3bIBIM KaK HEMEJUIEHHOE, TaK U pa3iiMiHble OTIOKEHHbIE BO3ACHCTBUA HA acKapHi
M LLECTO1, HO J[aHHbie OBUIN HENOCTATOYHbI, YTOOBI ONpPeeNHTh 10ATocpotHBIH dhhekt. Jnnamura o0uus AnLl
napasuToR (MyTeM KOMPOCKONHH), CKOPOCTh CHMKCHHS HX YHMCICHHOCTH W HHIMBUIYalbHOE YBETHICHWHE
Macchl TeNa CypKoB Gbliy NIPOAHATM3HPOBAHBI B TCYCHHE Lenoro ce3oHa. B 1994 u 1995 rr. Oeuin obHapyxeHs!
4eThIpe pasTHUHbIX BUAA napasuTos. [IpeacTaButens npocTeiwux, Eimeria sp. (rpynna KOKUHII) - B TeYEHHE
LENOro Ce30Ha, C MHKOM BeCHoi; uectona, Ctenotaenia marmolae - HA4WHAA C MOHA; W JIBE HEMATObI - Ascaris
laevis w Citellina alpina - nauvHas ¢ KoHUA HioJs. DTa padoTa, NPOAOIIKAKOLARCA W CEroiHs, 00CyxaeTcs B
AaHHOM cOOpHHKE.

Yyembl u GuHaMmuka YuciieHHocmu

JluHaMuKa YMCIEHHOCTH CcypkoB Gbuia paccmorpena B [lpupoaHom 3anosennuxe La Sassiere (1990-
1996rr., 400 oTnosnennslx ocobei) u B HaumonansHom napke Les Ferins (1992-1996, 305 noiimaHHbIX
ocobeili). TIpUMEHHTEIRHO K 3THM TeppuTOpMaM Obifla ClenaHa OUEHKA METONOB yudera [Af CIEKeHHA 3a
NOMyIAUMAMH CYPKOB COTpYAHHKaMu 3arioBefHukoB (Cortot et al., 1996). B Prapic uuciio y4TeHHbIX CYpKOB
ObU10 cTAOMILHBIM OT rofa K roay. IlyTeM wiHpokux HabmrofeHuit v JKMBOOTIOBZ B 3TOM paiioHe Obin
onpeneiseH KoppekTupyomuii koadbduuuenr. Ho 3Ta Meronuka He jaBalia HANCKHYK OLCHKY CE30HHbIX
WIMEHEHHIT YHCIEHHOCTH.
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duHamuxa konoHu3ayuu
Apeat cypkoB Bo ®paHuuu pacuiupaercs 0iiarofaps MHOIOMHCIEHHBIM peHHTpoaykumaM. [Tpouecc
PEMHTPOAYKUNH U AMHAMUKA KOJIOHM3ALMK ObLTH NpociexkeHs! B paitlone Drome w B [Tupenesx.

MoxumopuH2 nonynsyuill cypkoe nocne peuHmpodykyuu

Beinycku cypkor 6butu ocyiiecrsnensl B Valdrome (44° 28° c.u., 05° 35° B.1) B 1992 1. (19), B 1993 1,
(24), 8 1994 1. (27) 1 B 1995 1. (17) na Bricotax 1400-1500 m. ITepen BbIMycKOM ObL1 ONPEJIENEH O CYPKOB,
KHBOTHbIE OBIIM M3MEDEHBI M MOMEYEHbl YIIHBIMM METKAMM M oleiHukamu. TpH-MATE ceMelHBIX Tpymn
NOCeNUNUCE APYr BO3de Apyra, cGoOpMUpoBaB KoONOHHIO Ha Bbicote 1300 m (34 wopwi). Paa mpyrux
M30JIMPOBAHHBIX HOP OBI 3aHAT OTAENBHLIMKH 0co0AMU. B mocnenHuii ron akTHBHas poiomas AeATeNlbHOCTL U
YBEIMYHBAIOILMICS apeal NOMyNALUMH CBMAETENLCTBOBAJM O TOM, HTO OGOCHOBABIIAACH 3[eCh MNOMYIALMSA
nporpeccupyeT. Pasmenienne CypkOB HepaBHOMEPHO, M MnocelieHusi Obiny rnaBHLIM 06pa3oM pPaciIoNoXeHb!
0KOJIO BalyHOB. 3HaUMTE/IbHOE BPeMsl, 0COBEHHO Oyay4H CIIYrHYTHIMH, CYPKH NPOBOJAWIM B HOpax. Hekoropsie
JKUBOTHBIE PACCENUIIMCE Ha DONbLIME PAcCTOAHUSA; IBA M3 HUX ObLTM 0BHapyX)eHbl NpubiusuTensHo B 30 KM oT
nyHKTa Beinycka (Bonnet-Araud et al., 1996b).

MorumopuHe nonynayuu cypkos nocne ebinycka 6 Mont Valier, Mupereu

[lepsyie nocenenus nocne Brllycka 06pa3oBalliCh HA UCITAHCKHMX IOXKHBIX ciJloHax. C Tex rnop KoNoHHM
U3 JIBYX - TpeX CEMEeHHBIX IPYIN BO3HHKAIH B KAMEHHCTBIX POCCHINIAX B HECKONBKHX KMIOMETPaX APYr OT Apyra
Ha (paHLY3CKMX CEBEPHBIX CKIOHAaX, Ha Bhicote Gosee 1900 m. Hopbl, cHavaja 4eTKO TPHYPOUEHHbIE K
BaTyHaM, MO3KE CTATH MOABNATLCSA HA JIyraxX, M YMC/IO HOP Ha JIyrax pocilo w3 roaa B rog. Kononwsanus myros -
meneHHbl# npouecc. Cypxu HabMOAANNCE HAa MAOW BBICOTE B JONIMHAX HHXKE JIECHOTO NOsica BECHOH, HO OHU
HUKOrAa He ODOCHOBBIBAIUCH TaM. XOTA YHUCIO BhIMYIIEHHBIX CYPKOB ObLIO 0ueHb HeGONBLINM, TPHILATHIO
MATHIO rofaMu nosxe 8 Mont Vallier HaCUUTBIBATOCH YKE OKOIIO ABYXCOT CYPKOR.

BrnusHue anmpornozeHHoz0 npecca

YpenuunBarouieccs B3aUMOMEHCTRHE MEXIY CYPKaMH M UYENOBEKOM CTaBUT NpOGAeMYy BO3iCHCTBMSA
AHTPONOreHHOr0 npecca Ha MOBEACHHE W NMHAMUKY TOMYNfUMH CYPKOB. AHTPONOreHHOE NaBleHHE BbI3BAJIO
Ka4eCTBCHHOE M KOJIWYECTBEHHOE YXYIUIEHHE NMHTAHHA CYPKOB W3-3@2 POCTa UX GAMTENBLHOCTH W YMEHBIICHUS
H30MpaTeIbHOCTH TIOElaHNA PACTEHMH, HA OXPAHAEMbIX TEPPUTOPHSX HACTHYHO KOMIIEHCHPYEMOE POCTOM
TEPIMMOCTH K Yenoseueckomy npucyrersiio (Gibault et al.,, 1996). Ha oxpaHseMeIX TeppuTOpHAX CYpKH,
KOTOPbIX HacTO OECNOKOSAT, B TEYCHHE BCETO I'OJIA JIEMOHCTPHPYIOT MEHBILYIO TPEBOTY M MEHDLLIYIO JUCTAHLMIO
BCIYIUBaHUA, YeM CYPKH KOTOPBIX OecriokosT MeHbiwe. Cypk, Kasanoch,  “NOMHHIM® OrpaHuueHus,
BBI3BANHLIE HEJOBEYECKUM NpUCYTCTBHEM, H nocae criadku (Louis, Le Berre, 1996). Dtu uccnenosasus reneps
BEMYTCS W Ha TEPPUTOPHAX, IAe HA CypKOB oxoTaTcs (Louis et al., nacroamuii cbopnmx).

Cratyc n 6yayuiee cypkoB Bo ®paHuuu

Apean cypka Bo ®paHumi yBennuuBaetcs. 3anoBeAHHKY M UX COTPYAHHKH € Hayana TEKYILUETO CTONETHS
WIpali BUAHYIO pOJIb B DTOM BOCCTAHOBNEHHM apealla albMUACKOr0 CYpKa, MOMYALUHH KOTOPOro McYe3anu B
BONBUIMHCTBE PaliOHOB NPEArOPHI ANBI, KAK M B APYTHX eBPONEcKuX cTpaHax.

HOpuduyeckuld cmamyc

Cypok Bo ®paHIuy sSBASETCS HE HOMECTHUMPOBAHHBLIM BHIOM KHBOTHBEIX - YACTHIO OMOIOTHYECKONO
HauuoHanbHoro gocrosuua (R 211-5, Censcknit Konexc). Ero craryc kak oXOTHHYbErO BHaa omnpesneneH B
COOTBETCTBHH ¢ PernonanbbiM 3akoHom 0T 26-06-1987, n cpoku oxotsl onpeensiores exeronHo. Ipusnano
HEOOXOIMMbIM OT/IABINWBATH, EPEBO3NTH M BLINTyCKaTh CYPKOB. TOProBis Cypkamu cTporo 3anpeutaercs (Janin,
1996).

HauuonanbHas nonumuka peuHmpodyKyuu ansnuicKko2o cypka

[MockonbKy peMHTPOAYKLMS allbIHACKOrO cypka Gblia HanboNee BaXKHBLIM MEPONPUATHEM TAKOTO PO/IA 32
nocnennue 20 ner Bo ®panumy, Oeid HeoO6XoauMe! 000CHOBaHHS U pexomennauuH. CornaimieHus Gbiau
YCTQHOBJICHB! B PE3YNbLTATE COTPYAHHYECTBA PADOTHHKOB OXOTOXO3AHCTBEHHBIX OPIaHOB W 3aMOBEIHHKOB C
nccnenoparensamu cypkos (Geay et al.,, 1996; Ramousse, Le Berre 1996). Dxonornueckoe o60CHOBaHHE MeCT
BBITyCKa JOJUKHBI 00€CneudTh PEMHTPOAYKIMIO B ONTHMAIbHBIX paifioHaX ecTecTBeHHOro apeana. Yucio
BBITTYCKaEMbIX CYPKOB HO/KHO ObiTh AOCTATOUHBIM, 4TOOBI 006pa3oBaTh PpeNpoayKTHBHBIE Sapa NOMyaLmii. B
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NOC/EAYIOUIHE FOMIBI HEOOXOAUMO NMPOBOAUTE YKPEIUIAIOINE MOACENCHNUA. OT/IOBE ¥ TPAHCMOPTHPOBKY CYPKOB
crielyeT NPOBO/IMTE, [0 BO3MOKHOCTH, O€3 X TpaBMHpOBaHUA, ocoBeHHO - 6e3 TennoBoro crpecca. B oGnactax
PEHHTPOLYKLMH J0IKEH ObITH 00ecneyeH A0JIroCcpoHbIi MOHHTOPHHT NoUyJsALMHA BCENEHUECB.

3KOHOMUYeCKUE acreKmbl peuHmpodyKuuu cypKkoe

Ha oxpaHsieMbIX TEPPHTOPHAX, T CYPKH JOKHDI YXHBATLCH C CENLCKHM XO38CTBOM, MEPbBI OXpaibl
TPeGYIOT ONpPENENeHHbIX YCHINH 110 Pery;MpoBanWio MOMyIAuuii CypKoB. Bpems pacxoioB, CBA3AHHLIX C
[IPHCYTCTBUEM CYPKOB 3/1€Ch IOKHTCS IJIaBHBIM 00pa3oM Ha (bepmepos, HO B GOIBIIMHCTBE OHO JAXKE NPUHOCHT
pGBIIL, MOCKONBKY CTIOCOGCTBYET PasBUTHIO Typu3Ma. B MecTax peuHTPOAYKIMH, KOFAa Nepeccich s CYPKOB
fLUIM HAYAThl MECTHBIMH ODILECTBAMH OXOTHMKOB, (DUHAHCOBbIC 3aTpaThl ObUTH HU3KH M MOJTHOCTHIO
NOKpHIBAIMCH 3THMHU obiecTBaMu. Koraia paccenennue cypkoB Obio Hauato 00UIECTBEHHBIMH OpraHN3aLHAMH,
MHaHCOBBIE 3aTPaThl CTAlM Ha TOPAROK Bbille. BOMbuyio 3aHHTEPECOBAHHOCTL B MPHCYTCTBHH CYpPKOB
NPOAEMOHCTpUpPOBaANio Hacenenye Ppaniiy. CoracHo ouenkam, AOXO/bl OT TypH3MA B CBA3H € MPHUCYTCTBHEM
CYPKOB MPEBBICHIIM €KETOAHbIE (PMHAHCOBBIE 3aTPaTh Ha OOECTIEYEHHE MED COXPAHCHUS CypKa B 40 pa3 (Bosio,

1994).

3aknwouyeHue

Hudopmauus, cobpannas pa3iMiHBIMHU (QpaHiy3CKUMH HCCIEA0BATENLCKUMU FPYNNaMK, [103B0IHIA
oﬁpuconaTb OCOGEHHOCTH ITHX T‘Opr[X MIACKONMUHUTAIOLLHX M JIy‘i e MOHATH JHHAMHKY HX l'IOﬂyJ]ﬂl_!Hﬁ, IlpH‘IHHbl
H [bal{'l‘opbl BhIAKHBAHHA HaA Teppm‘upuu CTpalibl, HCCHCJ].OB&HHH, npoaeneHHb!e B paMKax ATHX IIpOi‘p&MM
)"—IEHI;[MH OYE€Hb pa3HLIX CI'[C].[I&B.’]H'SEI[IHF{, ObLIM COnoCTaBNEHbl CO 3HAHMAMHM }lMKOﬁ npuponb!, HaKOMIEHHbBIMH
pabOTHUKAMH 3aMOBEJHUKOB, OXOTOXO3AHCTBEHHBIX OpPraHoB H oblecTBeHHBIX opranu3auni. Lienocthoe
npencraaneuue 06 ITOM MJIEKOIHUTAaKILEM ABHINOCH pe3ynb'ra'rom aToro COprJ_lHH‘IeCTBa. Kpome TOTrO, GLIJ'IPI
[MOKa3aHbI 6HOHOFH‘IECKOC H 3KOJIOTHUECKOe 3Ha4YeHHe, a TaKKe HOBBIE - K)’.ﬂbTypiib[e W IKOHOMUWYECKHE -
ACMEeKTHl IIEHHOCTH 3TOrO BMIA, KOT{]{)HG MO3BOJIAKDT paCCManHBa'I‘b anenuiickoro cypica KaK 4acTb Halero
HAIMHOHAMIBHOTO NOCTOAHHA.
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