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ON MINIMUM VITAL POPULATION
K BOIIPOCY O MUHUMAJIBHOM )KU3HECIIOCOBHOM nmonyJjasaiuuu
Kolesnikov V. V.

Prof. B. M. Zhitkov Russian Research Institute of Game Management and Fur Farming
79, Engels Street, Kirov, 610000, Russia, E-mail: wild-res@mail.ru

Abstract. Attempts to reintroduce bobac have been made during the whole century. But it is not always a success to
create an actively developing colony. We have analyzed the development of more than 40 artificial, isolated
colonies. Comparing their dynamics it is possible to recognize two types of development. In one case colonies grow
slowly and are on the verge of existence, and in the other case they grow sufficiently quickly. All other conditions
being equal one of the reasons for such difference is the diversity of a starting genetic material. Colonies that were
created by releasing a small number of introduced animals (under 50 individuals) develop slowly, as a rule. The
releases of large groups of animals usually resulted in quick-growing colonies. Some animals disperse after
releasing. The remainder form reproductive groups of a future colony. In both cases the dynamics of the colony
growth is of an exponential character. The dynamics trends generalized as to the types of growth differ in a starting
value and a growth rate. It can be assumed that to create quick-growing colonies no less than 5 family pairs are
necessary. That can be achieved both by increasing the number of introduced animals, and by the measures that will
favor a lower elimination of potential reproducing animals.

Pe3tome. IlombiTkn peakkauMaru3aimu Oaitbaka (Marmota bobak Mull. 1776) mpeanpuHuMarOTCS yxkKe Meloe
cronerre. [Ipn 3TOM He Bcerya yaaercs CO31aTh aKTHBHO Pa3sBHBAOIIYIOCS KOJOHWIO. MBI TPOaHATH3APOBAITH
passutre Gosee 40 MCKYCCTBEHHBIX M30JIMPOBAHHBIX KOJOHMM. COMOCTaBMB WX JAWHAMHUKY MOYXHO BBIIEIUTH JBa
TUTIA Pa3BUTHA. B 0JJHOM cily4ae KOJOHUHM PacTyT MEIJICHHO M OaJlaHCHUPYIOT Ha TpaHu CYIIECTBOBaHUS, B JPYrOM
Pa3BUBAIOTCS MOCTaTOUYHO OypHO. IlpM MpOYMX CXOAHBIX YCIOBUSX OJHON M3 MPUYMH TAKOTO Pa3IU4Us MOXKET
MOCITYKUTh pa3Ho0Opasye NCXOJHOT0 TeHETHIECKOTo MaTepruaia. MeieHHO, KaK MPaBriio, pa3BUBAOTCS KOJIOHHH,
KOTOpHBIE CO3[aHbl B pe3yJIbTaTe BBIMYCKa HEOOJBIIIOr0 KOJMYeCcTBA HHTpoayLeHTOB (MeHee 50 ocobeit). Boimycku
KPYIHBIX MapTHii, OOBIYHO, MPUBOAAT K PA3BUTHUIO OBICTPOPACTYIIMX KOJOHWH. IIpM BBIMYyCKe YacTh 3Bepeit
pasberaercs. M3 octaBiuxcst Ha MecTe (OPMUPYIOTCS BOCIIPOU3BOICTBEHHBIE siUekKku Oyayiiel KomoHuu. Bumumo,
KOJIMYECTBO CO3IAaHHBIX CeMeM OIpemenseT NaTbHEWINM pocT KONOHMH. JIMHaMHMKa pOCTa KOJOHHM HOCHT
9KCITOHEHIIHATBHEIN Xapakrtep B 000ux ciaydasx. OGOOIIeHHbIE MO THIIAM POCTa TPEHIBl TUHAMHKH OTIHYAFOTCS
CTApTOBBIM 3HAYEHWEM WM CKOPOCTBIO TpHpamieHus. [10 HHM MOXHO TPEINOIOKHTE, YTO IS JIUTETBHOTO
CYILECTBOBAHMS TOCTaTOYHO NOBYX M Gojiee ceMei, a Ui CO3MaHus OBICTPOPACTYIIHMX KOJOHHM HEeOOXOAUMO He
MeHee 5 ceMeMHBIX Tap. DTOr0 MOKHO JOOWTBCS HE TOJNBKO YBEIMYCHHEM YHCIA HHTPOAYIEHTOB, HO H
MEPONPUATUAMUA, KOTOPBIE 06ecnean MEHBUIYIO 3JIMMHWHALWIO NOTCHIUAJTbHBIX HpOPI?;BO}II/ITC.HGﬁ.

Key words: marmots, reintroduction, bobak, colonies, growth rate of colonies, monitoring of resources.

KaroueBbie ciioBa: Cypkd, peaKKIUMaTH3aIs, 6ai0dak, KOJIOHUH, CKOPOCTh Pa3BUTHS KOJIIOHUH, MOHUTOPHHT
pecypcoB.

The problem of a minimum viable population is of great importance in rational use of the
resources of wild animals as a whole and marmots in particular. Understanding of the fact, where
a limit passes, gives an opportunity to control the situation. This is one of the key features
characterizing the plasticity of the species and its ability to survive.

Every so often one has to come up against this problem when reintroducing this animal living
in colonies. At the end of the XX th century bobac became a popular object of reintroduction in
the former USSR. In this case a great majority of efforts of an artificial translocation of bobac
fell on the European part of its former area. In this part of the area a human influence on the
animals’ habitats is very high. Thus the process of restoration of bobac’s colonies is of great
interest, and adaptation of this species under severe conditions is clearly noted. The most active
work on translocation of bobacs was carried out in the 1980s and the early 1990s. However, the
success of these measures in this period varied greatly (from 2 to 120 %). To understand the
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reasons influencing the success, we have been studying newly formed and increasing colonies
for a long time.

The experience of translocation of European bobac was analyzed on the basis of long-
standing monitoring that included periodical surveying of the regions where marmots were
translocated and more detailed observations of model colonies with the use of long-term marks
for all individuals in certain families in model colonies.

Under changing conditions of a human impact the process of the growth of bobac’s colonies
may stop for a time or even develop backward. For example, monitoring in VVoronezh and
Ulianovsk provinces of Russia clearly showed different trends of the development of colonies
(fig. 1). In both cases artificial colonies of marmots locate, as a rule, in the middle and northern
parts of the regions. However, depending on specific conditions the growth of colonies and the
development of daughter settlements are accompanied by the decrease and full extinction of
certain colonies even in naturally formed colonies.

In figure 1 one can see how in the south of Ulianovsk province the number of colonies
decreased greatly in 1992-2004. In our opinion this was caused by the decrease of the number of
grazing cattle. From 1990 till 2004 cattle number decreased there by 14 times. In the north of the
region the fall of livestock number was not such significant, and in certain farms of VVoronezh
province the livestock number even increased. As a result the numbers of marmots there
continue growing. Initially it was considered that the success of translocation depends to a
greater extent on the number of animals that were released simultaneously during the process of
reintroduction (Abelentsev et al., 1961). However, even under similar conditions and at a large
number of introduced animals there is a certain portion of failure, and at a small number of new
settlers there is a considerable portion of success. The experiences of west-European colleagues
confirm the opportunity of successful translocation of marmots by small groups (Rumyantsev,
Bibikov, 1994).

Besides, attention is engaged on the differences in the dynamics of the development of new
colonies. At the beginning artificially formed colonies of bobac grow rather slowly. In some
cases approximately from the 12" season a population explosion is observed, and in other cases a
colony almost does not grow, and sometimes it suddenly stops its existence. These colonies are
practically under the same conditions, and the sites of their location are only 90 km apart from
each other, and are in the same latitude. They differ only in the initial number of introduced
animals. The second case couldn’t be considered as unsuccessful, but the differences are
significant (fig. 2).

To confirm the existence of such two types of development we compare the size of bobac’s
colonies of different age. For reliable comparison we also took cases with about equal conditions
of translocation, that is the cases when a single release of marmots into prepared sites with an
intensive cattle grazing (about 100 heads of cattle per 1 sg. km) was carried out. On the plot
artificial colonies of different age were grouped into two different trends (fig. 3). These groups
differed from one another by the number of introduced animals.

Best of all the dynamics of numbers of growing colonies is described by the exponent
(y=aebx) where the first coefficient shows a starting value. In our case this is the number of
families formed at the beginning that is the number of reproductive units of a population. On this
basis it may be assumed that rapidly developing populations originated approximately from 6 (5-
8) families, and poorly developing ones — from 2-3 families. This is not a sufficient number to
ensure good development, and at best the formed settlements keep their balance on the verge of
existence. It is of interest that if such a colony even reaches “a critical mass” of 6 families, it
does not change the dynamics of its development.
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1981 r.

1992 r.

2004 r.

Figure 1. The change of the number and distribution of bobac’s colonies in Voronezh (at the left)
and Ulianovsk (at the right) provonces from 1981 till 2004.

Pucynok 1. I3MeHeHune KoIMUYECTBa U pa3MelleHns KoJIoHUH Oaiibaka B BopoHeskckoii (crieBa) u
VibsHoBCKoM (crpaBa) obmactsx ¢ 1981 k 2004 r.
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We suppose that here the factors of the diversity of the existing genofond have an effect.
Therefore repeat releases are useful, as they increase genetic diversity. This hypothesis provides
an explanation for the lack of failures of translocation at repeat releases. Also the opportunity to
estimate the scale of homing in introduced animals in the basin of the Don river. In new sites of
50-100 animals only 12-16 individuals remained that made up 6-8 reproductive units of a

population.
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Figure 2. Examples of two types of the development of colonies. A — one of the artificial
colonies in Pavlovsk district of VVoronezh province; B — one of the artificial colonies in

Nekhaevka district of VVolgograd province.

Pucynok 2. [IpuMepsl IByX THUIOB Pa3BUTHUS KOJOHUN. A — OJJHA U3 UCKYCCTBEHHBIX KOJIIOHUH B
[TaBnoBckom paiione Boponexckoir obnactu; B — onHa W3 HMCKYCCTBEHHBIX KOJOHHUHA B

HexaeBckom paiione Boarorpaackoii o6mactu.

Understanding of the dynamics of colony’s development gives an opportunity to manage the
growth of colonies and use lesser resources for reintroduction, if we can decrease homing and fix
no less than 6 family pairs of animals in a new ground.
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Figure 3. Dependence of size of artificial colonies on their age in Don Steppe of Russia.

Pucynok 3. 3aBUCHMOCTb pa3Mepa UCKYCCTBEHHBIX KOJIOHUH OT UX Bo3pacTa B JJOHCKMX cTemnsix
Poccuu.

Preliminary conclusions of this small study confirm and improve recommendations on marmots’
translocation:
1. Itis necessary to create an initial colony of 6 families and more. This is favored by:
- the release of marmots to a pastures with an intensive grazing of cattle (about 100
heads of cattle per sq. km);
- preliminary improvement of the grounds of release (artificial burrows, decrease of
carnivore pressure);
- the decrease of the homing (by translocation of families, artificial creation of a
home odorous field);
- repeat releases (preferably from other colonies-donors).
2. Only additional releases of marmots into slowly developing colonies favor the
acceleration of further dispersal of introduced animals. It is no use to wait until the
colony will grow itself.

*kkk

[TpobGnema MUHMMANBLHOW >KU3HECTIOCOOHOW TOMYJIALIMA OYeHb Ba)KHA B Jelie OepexHOro
OTHOIIEHHS K pecypcaM JIUKUX JKUBOTHBIX B LIEJIOM M CYPKOB B 4acTHOCTH. [loHMMaHHe TOTO,
rAc mpoxoauT npeaciyibHad 4€pTa, 4aCT BO3MOXKHOCTE KOHTPOJUPOBATH CUTYALUIO. 910 OWH U3

61



KJIFOYEBBIX MOMEHTOB, XapaKTepHU3YIOIIMX [JIACTUYHOCTh BHJAA M €ro CIOCOOHOCTH K
BBDKHBAHUIO.

JIOBOJIBHO YacTO MPUXOJUTCS CTAJKUBATHCS C ATHUM BOMPOCOM IMPH pPeaKKIMMAaTHU3aLHUU
Oaitfbaka. B xoHume XX Beka 3TOT KOJOHMAJbHBIA BHMJ CTal MONYJSPHBIM OOBEKTOM
peakknumatuzauuu B ObiBiieM CCCP. Ilpu srtom mnopapisitouiee OOJBUIMHCTBO TMOMBITOK
MCKYCCTBEHHOT'O pacceneHus 6aiibaka mpuiuiach Ha €BPONEMCKYI0 YacTh MPEXHEro apeana, e
aHTPOMNOreHHasi Harpy3Ka Ha ero MecTooOuTaHus O4eHb Bbicoka. Hanbonee akTMBHO pabOThI MO
paccenenuto OaiibakoB Benuch B 1980-e¢ u nHauane 1990-x rogos. OfHAaKO yCHEIIHOCTh 3TUX
MEPONPUATHI B 3TOT MEpUOJ CHIbHO BapbupoBaia (ot 2 mo 120 %). UtoOwl pa3oOpaThcs B
NpUYMHAX, BIUSIOUIMX HA YCMEX, MBI MPOCJIEIUIN 33 BHOBb OOpPAa30BaHHBIMHM M PACTYLIMMHU
KOJIOHUSIMU Ha MPOTSHKEHUHU AJTUTENBHOIO BPEMEHH.

Mpbl aHanM3MpyeM ONBIT pacceleHHs eBpONencKoro Oaiidaka Ha OCHOBE MHOTOJETHETrO
MOHHUTOPHHIA, BKJIIOYas MNEpUOAMYECKHE OOCIIeNOBaHMsI PErHOHOB, TA€ aKTHBHO pacceisiv
CYypKoB M Ooiyiee AeTanbHbIX HAOMIOACHWH 3a MOJENBbHBIMU KOJOHUSIMH C MCIOJIb30BaHUEM
JOJITOBPEMEHHBIX METOK 11 BCEX MHIMBUYYMOB BBIOOPOUHBIX CEMEH.

B Mmensromumxcs ycaoBUAX aHTPONOT€HHOTO BO3JEHCTBUS MPOLIECC pocTa KOJOHUH Oaiibaka
MOXXET MPUOCTAHABIMBATHCS WM MITH BCHATh. K mpumepy, MOHMTOPHUHI, MpPOBEIACHHBIH B
Boponexckoit 1 YIbSHOBCKOW 00JIacTsIX, HarjsaHO MOKa3al pa3HOHANpaBlIeHHbIE TEHACHIMH
pa3BuTus Kosonuit (puc. 1). B 00oux ciy4asx UCKYCCTBEHHbBIE KOJOHHU CYPKOB PACIOIOKEHBI,
KaK IMpaBUJIO, B CpPeIHEH M CeBEepHOH uyacTH pernoHoB. OHAKO B 3aBUCMMOCTH OT YACTHBIX
YCJIOBUH HapsiIy C POCTOM KOJIOHMW M OOpa30BaHHMEM AOYEPHHUX TOCEJIECHUN MPOUCXOIUTH
YMEHBIIEHHE U TIOJIHOE HCYE3HOBEHHE HEKOTOPHIX COLMYMOB JaXe B €CTECTBEHHO
00pa3oBaHHBIX KOJIOHHUSX.

Ha pucynke 1 MOXXHO BUAETh, KaKk Ha tore YIIbSHOBCKOW 00JacTH CHIIBHO COKPAaTHUJIOCh
KOJIMYEeCTBO KoJIoHWH B mepuon mexay 1992 r. m 2004 r. Ha wam B3rism 3TO clie[IcTBHE
COKpallleHHUs KOJIMuecTBa BhiacaeMoro ckora (B 14 pa3 ¢ 1990 no 2004 rr.). Ha ceBepe obnactu
COKpalllEeHHE TOroJIOBbS CKOTa OBLIO HE TaKUM 3HAUUTENbHBIM, a B HEKOTOPBIX XO3siicTBax
Boponexckoilt o0i1acTh OHO Jake YBEIMUYMIOCh. B pesysibrare UYMCIEHHOCTh CYpKOB TaMm
MPOIOIDKAET PACTH.

W3HavyanbHO cuuTanock, yTo B OOJBIIEH YACTH yCIeX MepeceNeHHs 3aBUCUT OT KOJIMYeCTBa
JKMBOTHBIX OJHOBPEMEHHO BBINyCKaeMbIX MpH peakknumaruzanuu (Abelentsev et al, 1961).
OpHako, axe B CXOOHBIX YCJIOBHUSX, U NpU OONbIIOW MAapTUU MHTPOLYLEHTOB €CTh JOJIs
HeyJlay, a Mpu HeOONbIIOM KOJIMYECTBE HOBOCEIOB €CTh HeMmaias A0Js ycrnexoB. OmbIT
3aMaHOeBPONENCKUX KOJJIEr MOATBEPKIAET BO3MOXKHOCTh YCIEUIHOIO pacceieHHs CYpKOB
manbivu naptusimu (Rumyantsev, Bibikov, 1994).

Kpowme Toro, obpaiaer Ha ce0s1 BHUMaHUE pa3nyHas JMHAMHUKA PA3BUTHUS HOBBIX KOJIOHH.
HckyccTBeHHBbIE KOJOHMM Oaiifaka cHadana pacTyT JOBOJBHO MEIJIEHHO W Mayjo3ameTHo. B
OJTHUX Cllyyasix — nMpumepHo ¢ 12-ro cezona HabmogaeTcs OypHbI poCT, B IPYTUX — KOJOHUS
MOYTH HE PacTeT, a MHOT/a, BHE3aITHO, TPEKpaIllaeT CBoe cyliecTBoBaHue. [Ipr 3TOM KOJIOHUU
HAXOJATCS MPAKTHUYECKH B OJUHAKOBBIX YCIOBUSX, & MECTA UX PACIIOIOKEHHS OTCTOAT JAPYT OT
npyra Ha pacctostHud Bcero 90 KM W HaxonsaTcst Ha OgHOW muMpoTe. OTINYAI0TCS OHU TOJBKO
MCXOJIHBIM YHCJIOM TMepeceseHleB. BTopoil cimywail  Henmb3s Ha3BaTh O€3yCHELIHBIM, HO
pa3nuuus cyiecTBeHHbIe (puc. 2).

Yr1oObl MOATBEPANUTH CYLIECTBOBAHHE TAKHUX JABYX THUIIOB Pa3BUTUS Mbl CPAaBHHUJIU Pa3Mephbl
Pa3HOBO3PACTHBIX KOJOHMM Oaiibaka. [j1st JOCTOBEpHOTO CpaBHEHMsI Mbl OTOOpAJIM KOJIOHUU TaK
e ¢ MPUMEPHO PaBHBIMHU YCIOBUAMU NepeceneHus. To ecTh ciiyyau, KOrjaa CypkH BbITYCKaJIUCh
OJTHOKPATHO B MOJTrOTOBJIEHHBIE MECTa C MHTEHCHBHBIM BbiacoM ckoTa (0kos0 100 ycnoBHBIX
TOJIOB KPYMHOTO poratoro ckora Ha 1 kB.kM). VcKycCTBEHHBIE KOJOHHMM DPa3HBIX BO3PACTOB,
CTPYNIUPOBAIUCH B JiBa pa3iuuHbiX TpeHaa (puc. 3). Jpyr or apyra 3Tu rpymnibl OTIHYAIUCH
KOJIMYECTBOM MHTPOAYLIEHTOB.
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Hamnyymum oOpa3oM AuHAMHMKa YHUCIEHHOCTH PACTyIIMX KOJOHHUW OIMHUCHIBAeTCA
9KCHOHEHTOH (Y= aebx), r7ie mepBblid KOG (GUIMEHT MOKa3bIBaCT CTAPTOBOE 3HAUYEHUE. B Hamem
cllyyae »dTO KOJIMYEeCTBO ceMeill o0pa3oBaHHbIX B Hayane. To ecTh - KOJIMYECTBO
PENPOAYKTUBHBIX €IWHUI[ TOMyJISIuH. VMcxoms ©W3 3TOro, MOXHO MPEANONIOKHTh, YTO
OypHOpa3BHMBAIOLIMECS MMOMyJAUMd mpomsouid B cpexHemM ot 6 (5-8) cemeit, a
BsUJIOpa3BUBAKOIIMECsT OT 2-3 ceMeil. DToro KoJM4ecTBa HE JOCTaTOYHO IJisi OOecrevyeHus
XOpOLLUEro pa3BUTHS W, B JyylleM ciaydae, oOpa3oBaHHbIE MOCENeHHUsS OallaHCUPYIOT Ha IpaHe
cyllecTBOBaHMA. VIHTEpecHO TO, UTO Aa)Ke €C/IM Takas KOJOHHs J0pacTaeT 0 KPUTHUYECKOU
Macchl» B 6 cemell OHa HE MEeHSIeT TUHAMUKY Pa3BUTHS.

Mgl nonaraem, 4To 3/1€Ch BMEUIMBAIOTCS (aKTOPbl pa3HOOOpa3usi UMEIOLIErocs TeHOPOoH .
CneactBueM 3TOr0  MPEANOJOXKEHUS  SBISETCS  MOJE3HOCTb  TMOBTOPHBIX  BBIMYCKOB,
CHOCOOCTBYIOLIMX TOBBILIEHUIO TE€HETUYECKOro pa3HooOpasus. IJTa rumore3a OOBACHSAET
OTCYTCTBME HeyJau IepecesieHusl MpH MOBTOPHBIX MOAMYCKax. A TakK e JaeT BO3MOXHOCTh
OILICHUTh MacIITaObl XOMHUHTa Y UHTPOAYLEHTOB B OacceliHe p. JloHa. B mydmux ciaydasx Ha
HOBbIX MecTax u3 50-100 3Bepeit octaBanuch 12-16 ocobel, cocTaBuBIINX 6-8 penmpoayKTHBHBIX
STYEEK MOMYJISAIUH.

[Tonnmanue AMHAMUKHM Pa3BUTUS KOJIOHMM JAaeT HaM BO3MOXHOCTh YIPaBIATh POCTOM
KOJIOHUH W OOXOAUTHCS MEHBIIMMHU pecypcamu Jis PeakKIMMAaTHU3aluU, €CIU Mbl CyMeeM
CHHM3HUTH XOMHUHT M 3aKpEMUTh HA HOBOM MECTe He MeHee 6 ceMeHHBIX map 3Bepei.

[IpenBapuTenbHble BHIBOJBI ATOTO HEOOJBIIOTO UCCIEOBAHUS MOATBEPKAAIOT U YTOUHSIOT
PEKOMEHIALIMHU TIO PAcCENEeHUI0 CYPKOB:

1. HeoOxomumo MOOMBATHCS CO3MaHUS HAualbHOW KOJOHUU pa3MepoM B 6 u Oonee cemeid,

YeMy CIOCOOCTBYET:

— BBINMYCK Ha MacTOMINA C HHTEHCUBHBIM BhIacoM ckota (0kos10 100 yCIOBHBIX TOJIOB
KPYITHOTO POraToro CKoTa Ha KM2);

— MpeaBapUTebHAs MOArOTOBKA MECT BbIMyCcKa (MCKYCCTBEHHBIE HOPBI, COKpAICHUE
BJIMSIHUSL XUIIIHUKOB);

— YyMEHbIIIEHHEe XOMHHTra (pacceieHUeM CIIOKUBIIMMUCSH CEMbSMH, HCKYCCTBEHHBIM
CO3[JaHUEM POJHOTO 3aMax0BOTO TOJIA);

— MOBTOPHbIE MOJMYCKH (XKeIaTeJIbHO U3 IPYTUX KOJOHUIi-10HOPOB);

2. TONBKO [OMOJHHUTENbHBIE MOMAMYCKH CYPKOB B MEIJEHHO pPa3BUBAIOLIUECS KOIOHHUH
CMOCOOHBI YCKOPUTH [JaJIbHEHIee pacceleHne BCeNeHIIeB. becrnone3Ho >kaaTh TOoKa
KOJIOHHSI cama pa3pacTeTcsl.
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