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Abstract

We propose to use a method of sampling signs of alpine marmots to specify spatial organization of different
marmot populations in different habitats. Three historical marmot settlements and a recent one (introduction thirty years
ago) were sampled. Quadrats (50x30m) were located every 100m along a transect. Frequency and position of presence
signs (burrows, external latrines, isolated feces, and soil scratches) were determined in each quadrat. Frequencies of all
marmot signs were always the highest in old habitats. However, habitats under tourist or/and farming pressure had a low
number of latrines and feces and a high number of soil scratches. The newly colonized habitat was characterized by a low
Jfrequency of burrows and scratches and the absence of latrines and feces. The tested sampling method gave a characteristic
global picture for each habitat, but did not allow a detailed analysis of their differences. We suggest that spatial
organization of re-introduced marmots is the result of a slow colonization of meadows and of a low level of social and
territorial competition.

Key-words: Space structuration, Presence signs, M. marmota.

Peziome

Moxcno au onpedenumv npOCMPAHCMEEHHYIO OPZAHU3AYWIO PAIIUYNBLIX NOCEREHUN CYPKOB 6 Pa3NUYHbIX
mecmoobumanusx ? Mot npednazaem ucnoavzosame memod ocyujecmenenus 6vl6OpKU NPUSHAKOE RPUCYMCMEUA 3MUX
reueomnuix. B xauecmee npumepos 63smul mpu ucmopu4eckux MORYAAWul CYPKOG U 0OHA 1H06AR (UNmpoOyyuposanHas
mpudyame nem uazaod). Keadpamer (50x50 m) beunu pacnonoxcenst no mpancexme uwepes xaxcovie 100 m. Yacmoma u
ROAONHCEHUE NPUSHAKOE NPUCYMCMEUR (Hopul, 6Hewnue y6oprsie, omoeibHbie (heKatuy it ROKONKI) ONPeOeNInUCy 8 KaANCOOM
keadpame. Yacmomer 6cex npusnakos cypkoe & cmapeix mecmoobumanusx beulu écezda camwie ewicokue. (Odwaxo,
MeCMOOGUMAHUA ROO NPECCOM MYPUCMOE WUAU CEeNbCKO20 XOZAUCMEA NOKAIANU WUIKOe YUCHO YOOPHuIX u (hexanuii u
GLICOKOE HUCHO NOKONOK. BHOGL Kononuzuposantoe mecmoobumanie XapaKmepu308anoct HUIKOU YACMOMON HOP U ROKONOK
u omcymemeuem ybopuoix u ghexanui. llposepennniii Memood ezamus npo6 dan xapaxmepHyro obuyIo KapmuHy Ona Karcoozo
Mecmoobumanus, Ho He noseoaun cderame demanvhbli anarus ux paznudui. Jlocre obcyxcdenus ghyHiyuii paznuuHbix
RPUSHAKOG NPUCYMCMEUA CYPKOB, Mbl Npeonoaazaem, 4mo RPOCHMPAHCMEEHHAR OPZAHUIAWUA PeUHMPOOYYUDOEBaHHIbIX
Heugomnolx Obina pesyrbmamom MeoleHHOU KOROHUIQYUU NVZ08 U HUIKO20 VPOBHA COYNANLHOU U meppumopuaibHou
KOHKYPeHYUU.

Knarwueeste cnoea: HpoCcCmMpancmeenaa cmpykmypa, npuinaku npucymemeus, M. marmota..

Résumé

Est-il possible de caractériser I'organisation spatiale de différentes populations de marmottes dans différents habitats? Nous
proposons une méthode basée sur I'échantillonnage des indices de présence dans trois sites historigues et un site d’introduction
récente (30 ans). Des quadrats (50x50 m) ont été localisé, tous les 100 m , le long d’un transect. La fréquence et Ia position des
indices de présence (Terriers, abris, latrines externes, féces isolées et grattages) ont été déterminés dans chaque quadrat. La
fréquence de tous fes indices est plus élevée dans les habitats anciens. Cependant, les habitats soumis i une pression touristique ou
agricole préseate un nombre plus faible de latrines et de féces et un nombre de grattages plus élevé. Les habitats nouvellement
colonisés sont caractérisés par une fréquence faible de terriers et de grattages et I'absence de latrines et de féces. La méthode
d’échantillonnage testée donne une Image globale caractéristigue de chague habitat, mais ne permet pas une analyse détalllée de
leurs différences. Cependant, aprés une discussion des fonctions des différents indices de présence, nous suggérons que I'organisation
spataile des marmottes introduites est le résultat d’une faible colonisation des prairies et d’un f3ible niveau de compétition sociale et
spatiale.

Mots-clés : Organisation spatiale, indices de présence, M. marmota.
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Introduction

The quality of habitat where organisms live is very important because it affects their subsequent survival
and reproductive success (Cody 1985). In territorial animals, a suitable habitat should provide enough resources
for all activities required for survival and successful reproduction. The alpine marmot, Marmota marmota, a
social and territorial species, lives at a high mountain altitude. In these extreme environmental conditions,
survival and reproductive success are largely dependent upon ecological and social factors. Marmots appear to
be sensitive to sun exposure, slope, plant cover, and anthropogenic pressure (Bassano et al. 1992, Chiesura
Corona 1992, Macchi et al. 1992, Allainé et al. 1994). In the French Alps, habitat preference of alpine marmots
is based on a combination of ecological factors and they seem to select their habitat according to a nested system
(Allaine et al. 1994). But quality of habitat is also the result of the behavioral activities of the marmots, mainly
burrowing activity but also scratches, marking, and excreting activities that transform the habitat. Indices of
these activities can be sampled easily.

The aim of this paper is to investigate whether a sampling of presence indices of marmots can be used to
specify spatial organization of different marmot populations and their evolution. Specifically, is it possible to
distinguish habitats with different constraints and history ?

Methods
Presence signs

Four kinds of signs were discriminated. Burrows, the most conspicuous presence sign, can be categorized
into four types (Bonnet-Arnaud 1996). Principal burrows are characterized by several entrances whereas the
occasional shelter presents only one entrance. But we considered every entry to a gallery as a burrow. Near the
main burrow system, there were hollows with more than ten feces: the latrines. Burrows and latrines continue to
exist for several years, even if they are not occupied by marmots. Their number is linked to the history of the
area. Everywhere on the home range, it was possible to find scattered feces (feces) and bare spots of ground
corresponding to the scratching activity of marmots (scratches). These two last indices have only seasonal
permanence and are linked to current activity of marmots. Distribution of these four indices were detailed in
particular home ranges in La Sassiére Reserve (Perrin 1993).

Sampling method

Along a definite line, 50x50m quadrats were located every 100m. In each quadrat, frequency of the four
presence indices was recorded. The mean frequency of presence indices for the same number of quadrats was
compared in four different sites.

Study sites

Four sites in protected areas were sampled. Three of them (La Sassiére, La Lenta, Prapic) were located in
the French Alps and the fourth (Mount Vallier) in the French Pyrenees. Marmot presence was historical in the
former and introduced thirty-six years ago in the latter. In all sites, the climate and vegetation are characteristic
of high mountains. However, they differ in their altitudinal range. Slopes are more gentle and plant cover
greater in La Lenta and in Prapic. Anthropogenic pressure is the result of an important number of hikers on the
paths at La Sassiére whereas it is mainly the result of agricultural practices at La Lenta (Hay meadows) and a
combination of the two factors at Prapic (farming) as in the Pyrenees (pasturing), but at a much lower level in the
last one. Most home ranges overlapped in La Sassiére whereas home range overlapping was less frequent in La
Lenta and Prapic and almost absent in Mt. Vallier, characterizing a decreasing demographic pressure. At La
Lenta and Prapic, marmots were trapped, especially in the farming zone, to be released in other sites the
preceding years. Site characteristics are presented in Table 1.

Table 1.
Characteristics of the four study sites
Site La Sassiére La Lenta Prapic Mt. Vallier
Location Savoie Savoie Hautes-Alpes Ariége
Status Reserve PNV PNE Reserve
Altitude (m) 2300-2600 2100-2400 1600-1700 1900-2500
Orientation E-W N-S SE-NW N-S
Farming None Important Middle Median
Trapping None Middle Middle None
Tourism Important Median Important Feeble
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Results
The example of La Sassiére

In that area, where home ranges frequently overlapped (10+£4%; Allainé et al. 1996), spatial distribution
of indices were also recorded in a home range (Perrin 1993). This home range overlapped with six other home
ranges. Three zones were defined: the principal burrow zone, the inner zone or non-overlapping zone and the
overlap zone. The density of burrows was higher in the principal zone where all the latrines were also
concentrated. This explained the positive correlation found between burrows and latrines in the quadrats. But
the most interesting fact was the absence of scattered feces in the principal burrow zone and the importance of
the number of feces in the overlap zone, suggesting that feces distribution could be the result of territorial
marking (Fig. 1).

During the survey in La Sassiére, we observed a territorial competition between a family group and a
couple of marmots trying to settle on the border of the family home range. Spatial distribution of indices was
recorded before and after competition in the contest zone,

When the couple invaded the contested zone, it dug burrows. Members of the family group took them
over and filled up the new burrows. All marmots scratched the soil, jaw-marked it, and scattered feces
everywhere. When the couple departed, the number of burrows had decreased strongly in that zone whereas the
number of scratches and feces increased strongly (Fig. 2). These observations in an overlap zone and in a
contest zone support the hypothesis of territorial marking by feces and by scratches.

Presence signs were extensively recorded (88 quadrats) in all sun exposures in that area (Fig. 3).
Frequencies of all indices decreased from the sunny to the shady side, confirming marmot preference for
southern or eastern slopes. Presence signs were also related to demographic pressure as the frequencies of
marmot settlement in quadrats on north exposures (48%) were lower than on south and thalweg exposures (79
and 71%). In quadrats, frequencies of burrows and of latrines were positively correlated. But scratches were
less frequent in thalweg than in the sunny and the shady sides.

Comparison of sampling areas
Marmot behavior varied with habitat history and conditions (Fig. 4). At the same elevation range (2100-

2400m), mean indices of presence were maximum in La Sassiére. Marmots filled the whole area and home
ranges were generally overlapping. This site can be considered as a reference site: it is an undisturbed habitat at
the preferred altitude for marmots, except for an important hiking pressure, mainly on paths.

In La Lenta, the number of signs were reduced except for scratches. This site was under farming pressure
mainly in thalweg where marmots were trapped each year and translocated.

At lower altitude, Prapic, the number of burrows and latrines were fewer than at higher altitude, feces
were absent but scratches were as important as in La Sassiére and La Lenta.

In the introduction site, Mount Vallier Reserve, only a small number of burrows and scratches occurred,
less than in Prapic. Marmots filled only 6% of the available area of the reserve (Nebel et al., this volume).

In all the Alpine sites, presence signs decreased from the sunny side to thalweg and to shady side (Fig. 5-
7). Marmots preferred sunny side exposures, especially at high altitude where vegetation on shady slopes is
scarce and poor. But local conditions explained differences at La Lenta and Prapic. At these two sites, farming
and trapping, mainly restricted to thalweg, decreased marmot demographic pressure and broke up family groups.
Almost no principal burrows were found in that area; thus the number of burrows and of latrines was reduced
(Fig. 6). But at the same time, thalweg was attractive for transient marmots because the area was unoccupied
and also because of the high salt content (fertilizer) and the richer vegetation of the agricultural lands. Marmots
tried to colonize that area but anthropogenic and trapping pressure prevented permanent settlements and obliged
marmots to occupy the slopes (Fig. 7). No permanent family group inhabited La Lenta and Prapic thalwegs, so
there were no latrines, nor feces and only few scratches.

The importance of the number of scratches in La Lenta and in Prapic may be explained by a high social
competition due to reconstitution of new family groups following destruction of the constituted groups by

trapping.

Discussion

This preliminary qualitative study showed that sampling of marmot presence signs may indicate the
spatial organization of marmots in different habitats and enabled us to formulate hypotheses about the function
of the different indices.

As burrows are structures with a long permanence, burrow density is not directly linked to the number of
marmots but is indicative of the history of the habitat. For example, in an introduction area such as the Mount
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Vallier Reserve, the density of burrows is increasing as marmots extend their range in meadows (Giboulet et al.
this volume).

Latrines and feces decreased or disappeared when there was little or no home range overlapping. Latrines
and feces could be signs of a current high inter-group competition (high density of marmots) and could have a
territory marking function.

Scratches increased particularly when group composition was changing and could be signs of high intra-
individual social competition.

Spatial behavior of introduced animals might be the result of a low level of social and territorial
competition. More data and statistical analysis are needed to characterize specific areas with marmot presence
indices.
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Fig. 3. Density of presence signs in
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Translated into Russian by V.Yu. Rumiantsev
Mepeeod Ha pycckuli Aasik B.KO. PymsaHyesa

BeegeHue

KayecTRO MEeCTOOBHTAHMI, Tie KUBYT OPraHM3MBl, OYEHb BAXHO, IOTOMY 4TO BO3NEHCTBYET Ha HX
Nociedyloiee BbDKMBAHWE M PEeNpOAYKTUBHBIH ycrex (Cody, 1985). Y TeppHTOPHANBHBIX MXHBOTHRIX
NOAXOJALIAE MECTOOOHTAHUS AOJIKHBI 0BECTeynTh JOCTaTOHHO PECYPCOB [UIA BCEX AEHICTBHH, TpebyeMBIX i
BHDKMBAHMA ¥ YCTIEUIHOTO BOCTIPOM3BOACTBA. AJIbIMIACKHH CYpOK Marmota marmota, COIMaNbHBIE M
TeppUTOPUANBHBIA BUI, KMBET B ropax Ha GonbINoii BLICOTE. B ITHX IKCTPEMAIbHBIX YCIOBHAX OKpYXatollei
Cpelsl BBDKMBAHHME M PENpOJAYKTHBHBIA ycrex B 3HAYMTENBHOM CTENEHH 3aBUCAT OT DHKOJOTMYECKMX W
coumaneHbiX (paxtopos. Cypky, KaK KaxeTcs, 1yBCTBHTENBHBI K COJIHEYHOM IKCTIOZMLMHM, KPYTH3HE CKIOHOB,
PacTUTENLHOMY TIOKPOBY M @HTPOTIOICHHOMY mpeccy (Bassano et al., 1992; Corona, 1992; Macchi et al., 1992;
Allaine et al., 1994). Bo ®paHiy3ckux AJbrax IPEANOYTEHNsA alblIMACKAM CYPKOM MecTooOUTaHHH OCHOBAHD
Ha KOMOUHALM JKOJIOTHUECKHX (AKTOPOB, U CYPKH, Ka3ajioch, BhIOMpanH MECTOOOMTAHMS B COOTBETCTBUM C
cuctemoit Hopenns (Allaine et al., 1994). Ho kauecTBO MECTOODMTAHHA - TAKKE PE3YILTAT NOBEACHHS CYPKOB,
IIaBHBIM 06Pa3oM, pOKOUIEH AESTENBHOCTH, HO TAKXKe MAPKHPOBKH M BbIAECHHS IKCKDEMEHTOB, KOTOPHIC
npeobpasyioT uexoausii 6uoTon. MHAeKCH NepeIrCIeHHBIX $OpM aKTHBHOCTH MOTYT ObITh JIECKO ONpE/EIIeHbL.

[lens wame# paboTel COCTONT B TOM, 4TOObI YCTAHOBHTB, MOKHO JIH BLIOpaTh MHAEKCHI MPUCYTCTBHA
CYPKOB, U1 ONpEesieHHA NPOCTPAHCTBEHHOH OpPraHM3allid pasIMTHbIX nomyssAnuii 4 MX paBurHe. B
OCOGEHHOCTH, BO3MOXKHO JIM OTAHYHTL MECTOOOMTAHMA C PAINHUHBIMM JIAMUTHPYIOIIMMH (axropamMu M
ucTopuei ?

MeToabl
[pu3Haku npucymcemeus

Paznuuasnock 4eThipe BUia Npu3HakoB. Hopwl, Hanbosiee 3aMeTHbIH MPU3HAK NPUCYTCTBUA, MOTYT OBITH
oTHeceHs! K ueThipeM THmam (Bonnet-Arnaud, 1996). OcHOBHbIE HOpbI XapakTEpU3YIOTCS HECKOJNbKHMH
BXOJIaMH, TOTJI@ KaK 3aUIMTHBIE MMEIOT TONHKO OJMH BXOX. HO Mbl yUWTBIBAIH KakK/IblH BXOI CHCTEMbI HOP KaK
oraenbuyo Hopy. QKOO I7aBHOM CHCTEMBl HOP HMEJUCH ITYCTOTEI C 6onee dyem 10 dexanuamu - ybopusle.
Hops! 1 y6opHbIe CYUIECTBYIOT JIOI0 - HECKOJBKO JIET, AAX€e €Cin OHH He HCHOMB3YIOTCA CYypKaMU. Hx uucno
CRS3aHO C WCTOpMell TeppuTOpHH. BCIoMy Ha CEMEHWBIX y4acTkax CyPKOB ObLIO MOXKHO HAaHTH paccesHHble
(heKaHK ¥ TONbIE NATHA 3EMJIM, COOTBEICTBYIOILIHE UX MOKONKAM. ITH ABa MOCTENHUX HHAEKCA UMEIOT TOJbKO
Ce30HHOC MOCTOSHCTBO W CBA3aHBI ¢ (DAKTHYECKON AKTWBHOCTHIO CYPKOB. PacnpeneneHue 3THX YeTBIpeX
MHIEKCOB OBLIO JETATM3HPOBAHO HA KOMKPETHBIX CeMEHHBIX yd4acTKax CypKoB B 3amoBelHuke La Sassiere
(Perrin, 1993).

Memod e3simusi npo6

Ha onpeneneHHoM JMHMM ObUM 3aloxeHbl KBaupatel 50x50 m uepes xakawie 100 M. B kaxaoM
KBajpare, pemcrpﬂpoaana(:b YacToTa KaIoro H3 4eThipex HHOCKCOB TIPUCYTCTBHA. Cpenmm yacTora
HWHIEKCOB HpHCyTCTB‘Hﬂ OOMHAKOBOI'0 YHCHA KBaHpaTOB cpaaumsanaca IS 9eThIpEX pas/iHYHBIX Y4YacTKOB.

Yvyacmku uccnedogaHul

Bbisi 06CNEeA0BaHbl YETHIPE YHACTKA HA OXpaHAeMbIX TeppuTopusx. Tpu u3 Hux (La Sassiere, La Lenta,
Prapic) pacrionoxkens! B0 PpaHIy3CKHX Aunsnax, a yerseptolii (Mount Vallier) - Bo ®panuysckux [Tupenesx.
ITpucyTCTBHE CYPKOB GBUIO MCTOPHYECKHM Ha TPEX NEPBBIX YJacTKax U pesyNnbTaToM HHTPOIYKIHHA TPUALATh
wiecTh JIeT Hazaj - Ha nocnefgHeM. Ha Bcex yyacTkax KIMMaT M pacTHTE/IBHOCTE - BbICOKOrOpHBIE. OpnHako, OHH
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pasnMualoTcs B COOTBETCTBUM C AMAna3’oHOM BbiCOT. CKiOHBI Gosiee Monorue M NOKPhITHE PacTUTENLHOCTH
Bhile B La Lenta v B Prapic. AUTPOTIOTeHHBIH NPECC - Pe3y/ibTaT 3HAYUTEIBHOTO YHCIa TYPUCTOB Ha TPOnax B
La Sassiere, Torga kak B La Lenta 5T0 - rnmaBHbIM 00pa3oM pe3ybTaT CE/IbCKOXO3AWCTBEHHOW AEATE/ILHOCTH
(ccHOKOEHHE) - ¥ komOuHaLMs 13 ABYX (akropoB B Prapic (epmepckoe xo3giicteo) u B [Iupeneax (nacrnba
CKOTa), HO Ha ropa3jio GoJiee HU3KOM YPOBHE B MOC/EAHEM Ciyyae. BOMBWHHCTBO CEMEHHbIX YUaCTKOB CYPKOB B
La Sassiere nepekpbiBarOTCs, TOrA Kak HanoXKeHHe CeMEHHBIX Y4acTKoB ObuIO MeHee uacThiM B La Lenta u
Prapic v nouTth OTCYTCTBOBaNO B Mt Vallier, uto oTpaxaer yMeHbLIEHUE ACMOrpauuecKkoro JaBieHus. B La
Lenta w Prapic cypKoB OTJIaBlMBAIM KMBONOBKAMHK, OCOOEHHO Ha CENbCKOXO3AHCTBEHHBIX 3EMIISX, HTOObI
BIIOC/IEICTBHH BBUIYCTHTE MX Ha Jpyrux yyactkax. Kaxmplii y4yacTOK XapakTepusoBajcsa CHCLyHuMH
nokasaressmu (tabn. 1).

Tabnuua 1.
XapakTepucTuKy y4acTkoB UccneaoBaHuit
Yyacrok La Sassiere La Lenta Prapic Mt. Vallier
MecTononoxeHue Savoie Savoie Hautes-Alpes Ariege
Cratyc 3anosegHuK Hau. napk Vanoise Hau. napk Ecrins 3anoBeaHuK
BbicoTa, M. 2200-2400 2100-2400 1600 1900-2500
OpwueHTauus B-3 C-t0 0B-C3 C-t0
Cenbckoe X03anCcTBO Het 3HaynTENLHO CpegHe CpeaHe
OTnos Het CpegHe CpepnHe Hert
Typuam 3HaYUTenbHO CpegHee 3HaunTenbHO Mano
PesynbTathb!

lpumep La Sassiere

B Toii ofnacTh, rae cemeliHble y4acTKM Hacto nepekpbiBatotcea (10£4%; Allaine et al, 1996),
NPOCTPAHCTBEHHOE PACNpPENIENIEHHE HHICKCOB Ha CeMEHHOM yuacTke Takxke peructpuposanock (Perrin, 1993).
DTOT ceMeifHbIH YYacTOK TepeKphiBaICA C 1IECThIO APYTHMH. BbuiM onpenesieHbl TPH 30HbI: 30HA BOKPYr
OCHOBHO# HOpbI, BHYTPEHHAS 30HA, WM 30Ha Ge3 NepexpeITHif, U 30Ha HAIOKEHUA Y4acTKOB. [I10THOCTS HOp
OKa3aiack BHIUIE B OCHOBHOM 30He, Iie Takke OBbUIM CKOHLEHTPUPOBaHb! Bce yDOpHBIE. DTO 00BACHANO
06HapYKEHHYIO TIOJIOKHUTEIBHYIO KOPpENlMio Mekay Hopamu W yOopHbIMM B KBaaparax. Ho wHaubosnee
HHTEpecHsIM (akToM ObLITO OTCYTCTBHE PACCESHHBIX ()eKaTni B 30HE OCHOBHOU HOpBI 1 6OJIBLLIOE WX YHCIO B
30He MEPEKPHITHA, YTO MO3BOJISET NPENIONOKHTD, 4TO pacnpenenenue dexanuit Morio 6bl ObITH PE3y/ILTaTOM
MApKHUpOBKH TeppHTopuu. (puc. 1).

3a spema pabotel B La Sassiere Mbl HAOMOAANM TEPPHTOPHANBHYIO KOHKYPEHLIMIO MEKTY CeMEHHOH
rpynnoii ¥ Napoil  CypKOB, MBITAIOLIMXCA TOCENMTbCA Ha TpaHule CemMeidHOro yvacTka, M ObuIO
3aperucTpUpPOBAHO NPOCTPAHCTBEHHOE PACTIPE/IE/IEHUC HHIEKCOB 0 W N0C/E KOHKYPEHTHBIX B3aUMOTHOLICHHHA
B 30HE KOHKYPEHIVH.

Korja napa MpoHMK/a B OCMIapHBAEMYIO 30HY, OHa BLIPbLIA HOPbI. YsieHhl CeMeHHON TPkl BLITECHHIH
MX W 3aHSIIM HOBbIE HOpHI. Bee CypkH jienaiy MOKOMKH, MapKHPOBaIM UX W paccenBaiu Berojy dexamuu. Koraa
napa BeeJieHIeB Obia M3THAHA, YHCI0 HOP B 3TOH 30HE CHJIBHO YMEHBIUWIOCH, IPUHUMAs BO BHHMaHUe, 4YTO
YHCNO NOKOMOK W (ekanuit cuibHO yBenwumnock (puc. 2). DTH HabmoneHNs B 30HE NEPEKPLITHA W B 30HE
KOHKYPEHUMH MOATBEPKIAIOT IrMMoTe3y MapKMPOBKH TEPPUTOPHM (EKaNUAMH W NMOKONKAMH.

[lpH3Haky TpHCYTCTBHS CYPKOB IIMPOKO 3apeructpupoBankl (88 xBajgpaToB) Ha CKJOHax Bcex
IKCHo3uLMil B 3TOM o6nacTh (puc. 3). YacToTsl BCEX WHIEKCOB YMEHBIUANHCH OT COTHEYHOH K TEHEBOH CTOpOHE,
MoATBEPX1asi NPEATIOYTEHNEe CyPKaMK I0AKHBIX MIIM BOCTOYHBIX CKJIOHOB. I1pu3Haky npUCYTCTBUs ObIIM TaKke
CBA3aHBl C JieMOrpadMyeckuM MaBJieHNEM, MOCKONBKY YacTOThl MOCEJNCHHHA CYpPKOB B KBajpaTax CEBEPHOMH
skcnosuumy (48%) oxazannch Gonee HU3KMMM, YeM Ha IOXKHbBIX CK/IOHax W no Taiberam (79 u 71% ). B
KBaj(paTax 9acToTsl HOp ¥ YOOPHBIX HMEH TOJIOKHUTENLHYIO Koppeasumio. Ho noxonku 6e1iu MeHee YacThMu
10 TanbBeram, YeM Ha COJTHEYHOI ¥ TEHEBOH CTOPOHAX CKJIOHOB.

CpaeHeHue npobHbIX nnouaded

B 0QHOM H TOM e BuICOTHOM juanasone (2100-2400 M) cpegHHe WHAEKChl MPUCYTCTBMA ObLin
MakcumansHbl B La Sassiere. Cypk 3aHHMaIHAM BCKO TEPPUTOPHIO, H CeMelHple YYacTKH, Kak MpaBuno,
fepeKpuIBAIACh. JTa 001acTh MOKET paccMaTpuBaThes Kak MOJENbHAs TEPPUTOPHA: HEHAapyLICHHOE
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