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Abstract

Surveys of 3 (re)introduction sites had been done in order to study the spatial colonization processes in the alpine
marmot. To detect factors involved in the choice of settlement sites, marmot presence in squares of 100 m™ was recorded
regularly on grid maps of each sites. Furthermore, a survey of several Jamily groups spatial installation was done, and
allowed to appreciate speed and steps of the colonization process. Results obtained suggest that racky elements were the
main factor involved in marmots settlement choice. They were used as starting point by the family group, who only spread
later a network of burrows in the surrounding meadows. The prominent part of rocky elements in the colonization process
might be due to the fact that they represent natural shelters Jor marmots.
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Pesiome

bouan npoeedensi nabmodenus @ mpex nyukmax (pe)unmpodyxyun  arenuiicxoco C¥pra ¢ yeavlo usywenus
kosonuzayun um  meppumopuu. [aa eviaenenus akmopos, omeememeennoix 30 6u100p  cypramu Mecmoobumanu,
urcuposanoce nanuyue Cyproe 8 keadpamax no 100 m° ua kapme kaxucdozo ynacmra. lpoeoduroce makxce crexcenue 3q
APOCMPAHCMGERNBLMU NPEONOYMEHUSMU HECKONbKILY CEMEUNDLX 2ZDYRN, MO ROICOAURLO YEMAKOGUMb CKOPOCmb 1 Imanet
fpoyecca komonuzayuu. loaywennoe pesyromamor  noseonsiom  npednorazamn, umo CRAGHBIM  hakmopom sensemes
Hatutue ckarenbix snemenmos. Onu cayxcam "movxamy cmapma" nocenenus zpynne, samem cosdaiowen cems nop @
OKpyxearuux nyeax. Owesudnoe sHavenue cxanpnbx AEMEHMOE st npoyecca ROMOHUZayuu, 6epoamno, ¢ mom, umo ony
RPeOCMAERRIOM HCUBOMHBIM CCMECMBEHNYIO 3augumy.

R];'mt:esue Clo8a: xonronuzayus, (pe}:mnwodvxﬂﬁ Marmota marmota

Résumeé

Des suivis de trois sites de (rej)introduction onr éré realisés afin d’étudier fes processus de colonisation spatile
chez la marmotte alpine. Pour déceler Jes facteurs conduisant fes marmottes j choisir les sites d’installation, nous
avons reporté réguliérement la présence des marmottes dans des carrés de 100 n¥ sur des cartes de chaque site. Par
ailleurs nous avons aussi sujvi linstallation spatiale de plusieurs groupes fmiliaux, afin d’apprécier Ia vitesse et Jes
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Introduction
By the end of the Pleistocene, the alpine marmot (Marmota marmota), occurred in a large part of France

(Ramousse & Le Berre 1993), but with the retreat of quaternary’s glaciers, its distribution skrunk and the species
found refuge in mountainous areas. Subsequently, it disappeared from several of these areas because of
ecological changes or anthropogenic impacts; at the middle of this century, it was presented only in the alpine
districts (Fig. 1).

Since the 1960s, transfers of alpine marmots were undertaken in France in order to reintroduce this species
to some mountainous locations where it had disappeared (Ramousse et al. 1992, 1993; Ramousse & Le Berre
1993).

These transfers, which are still continuing, are unique opportunities to gain some understanding of the
very complex colonization process of this social species. It is considered to have a monogamous familial social
structure (Barash 1989; Arnold 1990; Perrin et al. 1993a, b), and to be territorial. Usually family groups are
composed of a pair of reproductive adults and its litters of the previous years. Young marmots became mature at
3-years-old. Then they must leave the family group in order to find a new territory to reproduce; they disperse.
Subsequent monitoring of settlement groups in reintroduction areas is an easy way to detect the factors that
determine the choice of settlement sites and the directions of spreading during dispersion.

Study sites and methods
Several introduction operations have been followed since the year 1992. Three cases will be presented

here:

1) the Mt Vallier introduction
Marmots were introduce in the Mt Vallier fauna reserve of the French National Forestry Office (ONF),

located in the Central Pyrennees (Ariege). It consist of a limestone massif of an elevation between 700 and 2800
m, with numerous alpine meadows and screes. Six marmots (3 males and 3 females) were release in 1961,
1965 and 1972, in three different locations (Nebel & Franc, 1992). This operation is the oldest (more than
30 years) we are following.

2) the Royan reintroduction

Marmots were reintroduced in the plateau of “Fond d'Urle™, located in the Vercors massif (Drome). It
consist of a limestone plateau at 1500 m of elevation, with an alpine meadow vegetation, and bordered by cliffs
on its south side. A total of 55 marmots were released between 1983 and 1985 by an association of nature

protection (Michelot, 1991).

3) the Valdrome introduction

Marmots were introduced at the Valdrome mountain, located in the Diois massif (Drome). It consist of a
little limestone mountain of an elevation between 1000 to 1800 m, with an alpine meadow vegetation. In 1992,
the Agricultural and Forestry District Direction (DDAF) released 19 marmots, and since this time, it released
some marmots every spring in order to reinforce the acclimatised population: 24 in 1993, 4 in 1994, 23 in 1995,
20 in 1996 (Bonnet Arnaud et al., 1996). This is the more recent (5 years) operation we are following.

On each site, since 1992, marmot presence in squares of 100 square meters, was regularly recorded on a
grid map, in order to establish the principal ecological factors implicated in the settlement of a colony on a
particular site. Then the observed repartition is compared to a theoretical repartition, that will be expected for a
random distribution, by a chi square statistical test.

Furthermore, a survey of several family groups, allowed us to plot regularly the position of the new
burrows and presence indexes. This work allowed us to appreciate the speed of the spatial colonization process,
and its possible steps.

Results and discussion

The analysis of marmot settlement's map obtained at the Royan site, shown that marmot's settlement after
a reintroduction were mostly explained by one factor : the presence of rocky elements. Alpine marmots always
settled in a place where stones, rocks, screes, or cliffs, are present. 86.5 % of the colonized squares contained
such elements (Fig. 2). A test of the repartition of marmots in the squares show that they are much more present
in the rocky squares than expected with an independent distribution (Fig. 3).
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The same conclusion is arrived at with the directions of spreading, which are following the rocky axes
(mostly cliffs).

In the two other cases of the Mt Vallier and Valdrome introductions, the same results were observed.
Respectively 67% and 60.3% of the colonized squares contained rocky elements (Fig. 4), and the proportion of
marmot in this squares was always significantly higher than expected with an independent distribution (Fig.
3). The animals also spread along the rocky axes of the introduction sites.

Thus, marmots did not settled randomly, but really choose the places for settling. But curiously, the
open grassland, with middle slope and good sun exposure, described by Allaine et al. (1994), or Bassano et al.
(1992) as the preferred environment choose by alpine marmots, were not colonized, in our introduction sites.

This choice may probably be explained by the way of life of marmots. This ground dwelling animals,
when introduced to a new environment, first search for security. Digging burrows in the insecure meadow areas
is expensive in time and energy. Asa result marmots discards alpine meadows in favour of screes or cliffs
which offer them natural shelters, until they become familiar with their new environment. In a second time they
dig burrows in meadows areas and colonise them, as we have observed it in the oldest case we are following, the
Mt Vallier reserve, especially in the Spanish side (Fig. 4).

The results obtained from the survey of some family groups' spatial occupation, were similar, and
confirmed these observations.

In the first group, we observed that the first year marmots settled and arranged burrows in a scree. Then
year after year, they dug shelters and burrows all around the scree, and finally in the surrounding alpine
meadows (Fig. 5).

For the second group, the same evolution is observed. They setiled in a big scree, near the release
point, and within 6 years, constructed a network of shelters and burrows around the scree to colonise alpine
meadows (Fig. 6).

In all the other studied groups, this 3 step were always present. Slowly, the territory explored by the
group increased and stood farther from the “screc” The shelter role of the scree was gradually insured by the
numerous burrows dug by the marmots everywhere in the territory. It seems that the speed of this phenomenon is
in relation with the size of the group. The more marmots are numerous, the more colonization is quick. On the
contrary, we observed momentary extinction of several groups. But after a few years, this sites were re-colonized
by new individuals, which used again the existing old burrows, increased the number of burrows, and
continued the colonization. The presence of abandoned burrows, as well as the presence of rocky clements,
should be important cues in the colonization dynamic.

So it appeared that it was very important for (re)introduced alpine marmots to have natural protection such
as screes or cliffs, to found refuges in unknown environment. From such a settlement point, they could after
colonise their natural biotope: the alpine meadows. This will be done more especially rapidly as the group size is
high.

These considerations should be taken into account for future (re)introductions, to maximize their success.

It would be interesting to observe whether in natural population this importance of rocky elements is
maintained, particularly during dispersion of young marmots. Do marmots try to colonise new areas, and what
kind, or do they only try to occupy existing territories ?

Also, it would be interesting to know what is occurring in the other species of marmots, especially in the
species living in plains, where rocky elements are scares.
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FIGURES /I PUCYHKMH

Fig. 1. Past and Present district repartition of Marmota marmota in France. Actual repartition: streaked districts.
Pleistocene repartition: grey districts. Introduction operations are indicate by an 'I". Study sites: 1: Mt
Vallier; 2: Royan ; 3: Valdrome.

Puc. 1. Pacnpedenenue cypkoe no palionam ®@paHuyut & npownoM U Hacmoswem. HeiHewHee
pacrnpocmpaHeHue - 3aWmpuxosanHbie pationsl. Pacrnpocmpanerue 8 nnelicmouyeHe - cepsle patioHkl.
yHKMbI UHMPOAYKUUU OmMeyeHsl 3Hakom "I". PalioHbl uccnedosaHud: 1 - Mt Vallier, 2 - Royan, 3 -

Valdrome.
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Fig. 2. Colonization of the Royan site by alpine marmots. Black circle: square with marmots. Dotted circle:
square with rocky elements.

Puc. 2. 3acenerue anbnuiickum cypkom ydacmka Royan. YepHbie KpyXKu - keadpamel ¢ cypkamu. Kpyxku ¢
MoYKamu - KeaOpambl CO CKaNbHbIMU 3/TEMEHIMamu.
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Distribution Of Marmots In The Mt Vallier Squares
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Fig. 3. Ecological repartition of marmots in the three study sites.

Puc. 3. Oxonoaudeckoe pacrnpedeneHue CypKkog Ha mpex yyacmkax uccrnedogaHud.
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Fig. 4. Colonization of the Mt Vallier (1) and Valdrome (2) sites, by alpine marmots. Black circle: square with
marmots. Dotted circle: square with rocky elements.

Puc. 4. Kononusauus anenwitckum cypkom yuactkoe Mt Vallier (1) u Valdrome (2). YepHbie KPYXKMW - KBagpaThbl ¢
cypkamu. Kpyxku C TouKamu - KBaapaTtel CO CKanbHbIMU 3nemMeHTamu.
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Fig. 5. Evolution of the colonization process on the
territory of the "Cour Vic" group (Mt Vallier site).
Black square: burrows of 1992; cross:
burrows of 1993; black circle: burrow of 1985;
star: burrow of 1997. Streaked areas: scree

x areas.

¥ Puc. 5. Pazsumue npouecca KonoHu3ayuu Ha yyacimke
epynnel "Cour Vic" (Mt Vallier). YepHbie

* Kkeadpamel - HOpbl 1992 2.; KpeCMUKU - HOPBb!

1993 2.; yepHble KpyxKu - Hopb! 1995 2.;

3ee3doykU - Hops! 1997 2. 3awmpuxosaHHble

obracmu - KaMeHUCMble POCChINL.

. 10m

Fig. 6. Evolution of the
colonization process on
the territory of the
"Bouches doAula" group
(Mt Vallier site). Black
circle: burrows of 1893; B e ] .
star: burrow of 1895; R O . ; i’
cross: burrow of 1997. R W ‘.
Streaked areas: scree [ T ¥ ok
areas. :fl

Puc. 6. Pazeumue npouecca ¢ . o . 4
KonoHu3ayuu Ha & . P
yyacmie 2pyniibt .
"Bouches d'Aula” (Mt boe = . + + x4
Vallier). YepHeie x *
kgadpams/ - Hops! 1993 3
2., 38e300YKU - HOPb! ++
1995 2., kpecmuxu - §
Hope! 1997 2.; 10m w =
3awmpuxosaHHbie -
obnacmu - KameHucmeie
poccehinu.
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Translated into Russian by V.Yu. Rumiantsev
[Mepeeod Ha pycckud a36ik B.HO. PymsaHyesa

Beenenue

K xouuy meiictrouena ansnuickuii cypok (Marmota marmota) oburan Ha Dosibilel 4acTu TEPPUTOPHH
cospementon ®panumn (Ramousse, Le Berre, 1993), Ho ¢ oTCTyIUIeHHEM JIEIHHKA €TI0 apeasn COKpauaics, u
BHJL Hawle/ YOeXXHILE B FOPHBIX 061acTAX. 3aTeM OH MCHe3 BO MHOTHX palloHax U3-3a 3KOJIOMHYECKHX W3MEeHEHUH
WM aHTPOMOTeHHBIX (AKTOPOB, COXPAHMBUINCE K CEpeMHE TEKYIICTO CTOMETHS /b B aNblMACKUX paioHax
(puc. 1).

Hauunas ¢ 60-x rr., Bo MpaHuny NpeanpUHAMAINCE NOMbITKKM HCKYCCTBEHHOTO PACCE/IeHHS albIIMACKOro
cypka, 4To0bl BOCCTAHOBMTEH €ro TIOCENEHHS B HEKOTOPBIX rOpHbIX paifoHax, rae o ucdes (Ramousse et al,
1992, 1993; Ramousse, Le Berre, 1993).

[TepeceneHus, KOTOPBIE BCE eIE MPOAOKAIOTCA B HACTOSILICE BPEMSA, NAIOT YHUKAJILHYIO BO3MOXKHOCTE B
KAaKOH-TO CTENEHHM TIOHAThH OYEHB CIIOMHBIH MPOLECC KOJIOHH3AUNY TEPPHTOPHH 3THM COLMATBHBIM BHAOM. Kak
CYMTAETCA, OH MMEET MOHOTAMHYIO CEMEIHYI0 couMalibhyto cTpykTypy (Barash, 1989; Arnold, 1990; Perrin et
al, 1993 ab), u sasngercs TeppuTOpHanbHbiM. OOBIMHO, ceMeiiHble TPYIMbl  COCTABIEHLI W3 Maphl
Pa3sMHOKAIOIMXCA B3POCIBIX H UX MOTOMCTBA NPEAbIAYIHX JieT. Mo0jibie CYPKU CTAHOBATCA IONOBO3PENLIMM
B 3 roaa. Toraa oHW HOMKHBI MOKWHYTH CEMEHHYIO FPYIIITY, HAilTH HOBYIO TEPPUTOPHIO, € W PA3MHOKATCH.
OHH pacceHBarOTCA. YIIOpHOE ClieoBaHHE 33 CypKamu-fiepeceneHllamMyt B MeCTaX PedHTPOLYKUHK ABISETCH
JerkuM cnocoboM oBHapY)UTh (GaKTOPbl, KOTOPhIC ONMPENENsIOT BLIOOP yTACTKOB NOCENEeHHs U HANPABIEHHU
paccesienus,

PanoHbl MCccnegoBaHum U MetToabl
Hauunas ¢ 1992 r. 66U10 NPOBEACHO HECKOJIBKO AKTOB PeMHTpoAYKLMH. Tpu n3 nux OyayT paccCMOTPEHbI
HHKE!

1) Beinyck cypkos & Mt Vallier.

Cypku ObUIM BhITYlUCHB B 3aroBemuuke Mt Vallier ®panuysckoro Haunonanssoro Jlechoro
Vnpasnenus (ONF), pacnonoxentom B LlentpanbHbix [lnpenesix (Ariege). OH BKIIIOYACT H3BECTHAKOBBINA
Maccus Ha BbicoTax o1 700 go 2800 M ¢ anbnuiiCKMMKU TyTraMu M kaMeHucTeIMHU pocchinamu. [lects cypkos (3
caMua 1 3 camku) Gbiy Beiymenst B 1961, 1965 u 1972 rr. B Tpex pasanuneix Mectax (Nebel, Franc, 1992).
Jra akuus camas ctapas (6omee 30 net) U3 NPoOCNEKEHHBIX HAMH.

2) Beinyck e Royan.

CypkH Gbl1H pEMHTPOYIMPOBaHbl Ha TiaTo Fond d'Urle, pacnionoxennom B Maccuse Vercors (Drome).
JTO M3BECTHIKOBOE MaaTo Ha Beicote 1500 M., ¢ aJibNHHCKON JYroBoil pacTMTENBHOCTLIO, OrpaHHYeHHOE
yTecamy ¢ K0%HOi croporbl. Beero 55 cypkos Obuio BeimyuieHo ¢ 1983 no 1985 r. Accounaumeil oxpambl
npupoasl (Michelot, 1991).

3) Boinyck e Valdrome.

Cypku ObutH BbilynieHsl Ha rope Valdrome, pacnoxennoit 8 maccuse Diois (Drome). 310 HeGonbwas
M3BECTHAKOBaA ropa Ha Bbicotax ot 1000 xo 1800 m., ¢ anbnuiickofi nyroBo# pactutenbHocTeio. B 1992 T
Paitonnoe Ynpasnenue Cenbwckoro u JlecHoro Xosaiictea (DDAF) swinyctuno 19 cypkoB W, HauM#as ¢ 3T0ro
BPEMEHH, BBIMYCKAI0 HECKOMBKO CYPKOB KAKIYIO BECHY, YTOObI yKPENHTh aKKINMATH3MPOBAHHYIO MOMYALMIO!
2481993 ., 481994 r., 23 B 1995 ., 20 8 1996 r. (Bonnet-Arnaud et al., 1996). Dro naubosee coBpeMeHHas
(5 meT) akuMa U3 IPOCIEKEHHbIX HAMH.

Ha kaxaom yuacTke, Haumnas ¢ 1992 r., mpucyTcTBue Cypkos B KBampaTax 1o 100 M” perysspHo
PEruCTPHPOBANIOCH Ha KapTe-"ceTke” 4TOObl YCTAHOBUTH OCHOBHBIE KOJIOrMYECKHE (aKTopbl, yHacTByiolMe B
obpa3zoBaHMy KOJIOHMM Ha JaHHOM YydacTke. 3ateM HaGmionaemMoe nepepacrpeiencine CpaBHHBANOCH C
TEOPETHUECKHM, 0XKMAAEMBIM JUIsl CTY4aifHOTO pacnpesie/ieHus no KpUTepuio Xu-ksajipar.
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Kpome Toro, HabmiofeHue 3a HECKONBKMMM CCMEHHBLIMU [PYMNaMu TMO3BOJIMI0 HaM  pErysApHo
(GHKCHPOBaThL NOMNOXKEHHE HOBBIX HOP M MHAEKCHI WX obuTaemocti. Dta pabora nana BO3ZMOKHOCTb OUCHHTE
CKOpPOCTH TIpOLecca KONOHH3AIMH H €ro BO3MOKHBIE CTAIHH.

PesynbTaTthl M obcyxaeHne

AHaJIU3 KapTh! TIOCEENNs] CYPKOB, COCTABIEHHOM JUIi yqacTka Royan, MoKasall, 4TO pacCecHue CypkoB
nocie PEMHTPOAYKUMH [IaBHBIM 00pa3om Obuio 00YCNOBAEHO OAHUM (hakTOpOM: MPHCYTCTBHCM CKATBHBIX
3eMeHTOB. AJBITHIACKHE CYpKM BCErjla CEMINChL B MECTaX, rile NPUCYTCTBOBAIM KaMHH, CKallbl Wil rpedHHM.
86.5% 3aceleHHbIX KBAAPATOB COACPKANN Takue anementsl (puc. 2). Ilposepka nepepacipenesiciua Cypkor &
KBaapaTax MOKaspiBAET, YTO MX HAMHOIO DosblIC B "CKaIMCTBIX" KBaapaTax, 4eM OKUAaercs JUis ClyqaiHoro
pacnpenenerus (puc. 3).

ToT e caMblii BLIBO/ CAC/aH [0 MOBOJY HANpaBieHril pactpoCTpaHeH A, KOTOPLIC CACLYIOT CKATHCTLIM
"ocaM" (rnaBHEIM 00pa3oM, rpebHIM).

B ABYX ZpYrUX Ciydasx BbTycKOB - Mt Vallier w Valdrome - HabIIOAINCH Te JKE CaMble PEe3Y/bTaThl.
CooTeeTcTBEHHO, 67 1 60.3% 3aceNneHHbIX KBAPATOB COJEPKANH CKaJlbHBIE DIIEMEHTBI (puc. 4), U NpHCYTCTBAC
CYPKOB B 9THX KBaJpaTax GbLIO BCEria 3HAUYMTE/ILHO BBILIE, YEM OKHIANOCH AN CNy4aifiHOro pacnpeacneHus
(puc. 3). AKHBOTHbIE TAKKe PACHPOCTPAHSNNCH 10 "CKATMCTRIM ocaM" y4acTKOB PEHHTPOIYKUHHL.

Takum 06pa3oM, cypki OOOCHOBBIBAINCH HE GECNOPALOUHO, HO AEHCTBUTE.ILHO BpIGMpal Mecta A4
nocesienus. Ho MHTEpPECHO, YTO OTKPBLITbIE TPABAHMCTBIC YYACTKH CO CPEAHMM YKIOHOM # xopotued
ocselieHHOCTHIO, onmcannble Allaine et al. (1994), nau Bassano et al. (1992) kak npearnovuTaemas CypKami
cpeaa obGuTaHus, He ObLIM 3aceNeHbl Ha yHacTKax Hauiux uccneaoBannii.

TaKoii BEIGOP MOKHO, BEPOSATHO, OOBACHATH 00Pa3oM JKU3HH CYPKOB. ITO POIOLLME KUBOTHBIC, U Oynyan
fOMEIeHbl B HOBYEO Cpey OOHTaHWs, OHU NEPBbIM JIENOM WILYT YOeKHUIA. PuiThe HOP HA OMACHBIX JIYTOBLIX
yuacTkax TpebyeT MHOro BpeMeH M Heprui. B pesynbrare CYpKH OTKA3hIBACTCH OT aJIbNUHCKHX NYTOB B
M0Ab3y KaMEHUCTLIX POCCHINEH WM CKATUCTBIX Y4ACTKOB, KOTOPbie MNPEAOCTABIAOT HM €CTeCTBEHHBIE
ybeskuiua, roka CypkH He MO3HAKOMATCS ¢ HOBOH okpykaiotueit cpenoit. Bo BTopyio ouepesib OHM POIOT HOpbI
Ha JIyrOBBIX YYaCTKaX M 3aCeImioT HX, KaK Mkl Hallo1am 5TO Ha CaMOM CTapoM H3 o6ciie/loBaHHbIX YHacTKOB B
sanoseanuke Mt Vallier, 0coBeiHoO ¢ MCHIAHCKOMN CTOPOHbI (puc. 4).

Pe3y/bTaThl, MOTYHEHHBIE [P W3YHEHMH TEPPUTOPHATLHOH IKCIAHCHM OTACALHLIX ceMeiHBIX Tpynm,
bI AHATOrMYHB! M TIOJTBEPIKAAIM 3TH CeNAHHBIE paHee HabatAeHNS.

B mepsoit rpynne Myl HabmOAANM, YTO B ICPBBIA IO CYPKHU 3aCEIANN U 00yCcTpanBany Hophl B POCCHINAX.
3atem, roil 3a rOA0M, OHH M3PBUIN 3aLIMTHBIMU H PHE3NO0BBIMH HOPaMH BCE BOKPYT pocchined M, HaKoOHel, Ha
OKpYAAKOLIEM anbnuickom nyry (puc. 5).

Jlns BTOpOil rpynmbl HAOMIOJANMCH TE e 3aKOHOMEPHOCTH. Cypku obochosanuch B OO0JBILONH
KAMECHUCTOMN POCCHINHM OKOJIO MYHKTA BBITYCKA U B TeuEHHE 6 JIET NOCTPONIH CCTh 3AUMTHBIX 1 FHESNOBLIX HOP
BOKpYT Hee, 3acelinB anbnuickui ayr (puc. 6).

Bo Bcex ApYrux M3y4embiX Tpynax 3TH TPH CTaAMH BCEra HMENH MECTO. Teppuropus, uccnonb3yemas
rpynnoii, Me/UTEHHO YBENUHBAIACh A PACTIPOCTPAHANACH JANIbLIE OT POCCHITIM, e 3AILMTHAA POJb MOCTENEHHO
KOMIIEHCHPOBAJIACh MHOFOYHMCIEHHBIMU 1HOPAMH, BBIPBITBIMU CYPKaMH BCIOy Ha TCPPHTOPHA. [Toxoxe, uto
CKOPOCTb 3TOTO NPOLECCa CBA3aHa ¢ PasMEpOM PyMinbl. Yem Gonblue cypkos, Tem Obictpee konoHusaumus. C
APYrOit CTOPOHbI, Mbl HaGJII01a/H MIHOBEHHOE MCYE3HOBCHHE HECKOJILKMX TPYTIT. Ho nocne HeCKOIbKUX JIET 3TH
y4acTkH OblIH BHOBb 3aCE/EHbl HOBBIMH OCOOAMM, KOTOPbIC BHOBL HCTIONIE3OBATH CTAPbIC HOPBI, YBEAUYUIHN MX
YMCAO M NPOZODKMIM KONMOHM3aLmio. Hamuuue CTapbiX HOp, TakKe Kak MPHCYTCTBNE CRATLHBIX 3N1EMEHTOB,
[OMKHO GbITh, BAXKHBIM (AKTOPOM IS IPOLECCA KONOHH3AINH.

Takum 06pas’oM, Ans PEMHTPOAYKUMH —aTbNMHCKHX CYPKOB MPEACTABNACTCA OHEHbL BAKILIM AMCTE
ecTecTBEHHbIE YOOKHILA TUIIA POCCHINIEH MM CKail, YTOOBI HAHTH 3ALUMTY B HE3HAKOMO# OKpy/Katoulei cpene.
OT TaKoro MyHKTa nocesielus Cypku MOriH Obl 3aTeM KOJIOHH3HPOBAThL HX €CTECTBEHHBIN BUOTOM: ATbMUACKNE
nyra. 1o npousoiaer ocobeHHo GLICTPO, @CNIN IPYNNa MHOTOYHCIICHHA.

It coobpaxeHHs JIOKHBL ObITh UPUHATBL BO BHUMAHHE NPy OyLyUIMX PEMHTPOAYKIMSX, TOOBI
MaKCHMU3MPOBATh UX YCIIeX.

Briio Obl MHTEPECHO MPOHADMONATh, COXPAHACTCA MM 115 ECTCCTBEHHBIX NONYJNAUMI ITa 3HAYUMOCTh
CKANBHBIX TEMEHTOB, 0OCODEHHO BO BpeMs pacceiielus MONOIbIX CYPKOB. [Ipo6y1oT 11 CYpKM 3aCENUTb HOBHIC
NACLIAN M KAKHE MMEHHO, WJIH JKe OHM TOJIBKO MbITAIOTCS 3aHATH CYUICCTBYIOUINE yHacTKH ?

Takoke 6610 Obl MHTEPECHO 3HATD, KaK WIYT aHATOIHYHBIE NPOLECCH y APYruX BUAOB CYPKOB, 0COOEHHO
y BHJIOB, AKHBYLUINX HA PABHHHAX, [e CKATbHBIC NEMEHTLI OTCYTCTBYHOT.
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