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EXTRA-PAIR PATERNITY IN ALPINE MARMOTS: DO FEMALES COME FROM
VENUSAND MALESFROM MARS?

BHEBPAYHOE OTIIOBCTBO Y AJIBIIMACKUAX CYPKOB: AABJAIOTCS JIN
CAMKMU POAOM C BEHEPBI, A CAMIIbI — C MAPCA?

Cohas A.* and AllainéD.

Laboratoire de Biométrie et Biologie Evolutive, UMR CNRS 5558, Université Claude Bernard
Lyon 1, 43 Bd du 11 novembre 1918, 69622 Villeurbanne cedex, France; *Correspondence
author: (e-mail: cohas@biomserv.univ-lyon1.fr)

Abstract: Extra-pair paternity (EPP) can result from both male-male competition and female mate choice. If
evidence suggests that females try to obtain extra-pair copulations (EPC) in order to gain genetic benefits when
mated to a homozygous and/or to a related male, females may not be able to choose freely among extra-pair mates
since male-male competition may drive possibilities of EPC. We first investigated, in a highly social and
monogamous mammal, the alpine marmot, how EPP depended on male-male competition measured as the number
of subordinate males in the family group. Second, we investigated how EPP depended on female mate choice for
genetic benefits measured as male mate-heterozygosity and pair-mate relatedness. Our results reveal that (i) the
frequency of EPP depended on social settings, increasing with the number of subordinate males; (ii) the frequency
of EPP depended on relatedness between mates and within-pair male heterozygosity; and (iii) extra-pair males were
found to be more heterozygous than within-pair males. Thus, male-male competition may constrain female choice
by limiting the possibilities of EPC. However, after accounting for social confounding factors, choice for genetic
benefits may be a likely mechanism driving EPP in monogamous species.

Pe3tome: BreOpauHoe otioBcTBO (BBO) MOXeT craTh pe3ynbTaTOM Kak KOHKYPEHLHH MEXIy caMLaMH, TaKk H
BbIOOpa mapTHepa caMKoil. Ecnm mMmerorcs nokaszaTenbcTBa TOTO, YTO CAMKH IBITAIOTCS JOCTHYh BHEOpauHOMN
komyJisauu (BBK) mist Toro, 4ToObl MONMYy4YHTh FeHEeTHYECKUE TPEHMYILECTBa Mepe]] CiapiBaHUEeM ¢ TOMO3UIOTHBIM
U/Wu POJCTBEHHBIM CaMI[OM, TO TOTJa OHH HE MOTYT UMETh CBOOOIHBIN BHIOOpP MKy BHEOPAUHBIME [APTHEPAMH,
MIOCKOJIBKY KOHKYPEHLMs MEXAYy caMuamu MoxeT chenartb Bo3MmoxHoM BBK. Chauana Mbl uccnenoBand, Kak y
BBICOKO COLMAJIBHOIO U MOHOTaMHOI'0 JKMBOTHOI'O — ajbnuiickoro cypka BBO 3aBuceno OT KOHKypPEHLHMH MEXAY
caMIlaMH, KOTOPOE M3MEpPSIIOCh B BU/IE YHCIIA TOJUYMHEHHBIX CaMI[OB B CEMEWHON rpymme. 3aTeM MBI HCCIIE0BaH,
kak BBO 3aBuceno ot BeIOOpa CaMKOW HamapHUKa sl M3BJIEUCHUS T€HETHUECKOH BBITOMBI, KOTOPOE U3MEPSIIOCh
KaK TeTepo3NrOTHOCTh caMIla-TIapTHepa M CBA3b C MapTHepoM. Haimm pe3ynbraThl 0OHAPYXIIH, 4To: 1) wacrora
BBO 3aBucena oT cOLMANBbHOTO OKPY)KEHHSI U pOCIia B 3aBUCHMOCTH OT YHMCJIa MOJYHHEHHBIX CaMIOB; 2) 4acToTa
BBO 3aBucena OT CBsI3M MeXIy MapTHEpaMH W T€TEPO3UTOTHOCTBIO camia B mape; u 3) ObLIO OOHApYXeHO, UYTOo
BHeOpayHbIe caMIbl OKa3alnuch OoJiee TeTepO3UTrOTHBIMH, YeM ceMelHble caMIlpl. TakuMm 00pa3oM, KOHKYpEHLHUS
MEXAy caMIlaMHd MOXET OIpaHMYMTh BBHIOOp CaMKM dYepe3 yMeHblleHHe Bo3MokHocTH BBK. Opnako, mocne
paccMOTpeHNs! COIMANBHBIX (PaKTOPOB CMENIMBaHMS, BHIOOP T€HETHYECKON BBITOJBI MOXKET OKa3aThCsl BEPOSTHBIM
MEXaHU3MOM, 3arycKaromuM BBO B MOHOraMHBIX CEMBSIX.

Key words: mating system, monogamy, reproductive tactic, constrained-female hypothesis, microsatellite, social
factors, skew theory.

KnroueBble ci1oBa: cucteMa ClapiBaHUs, MOHOTAMHMs, PENPONYKTHUBHAs TAaKTHKa, THIOTe3a 00 OrpaHUUYCHUSIX B
CMaprBaHMWU CaMOK, MUKPOCATEILIUT, COLMAIbHbIE (aKTOPBI, TEOPUS ACHMMETPHH.

Extra-pair paternities (EPP) are widespread among monogamous species (for a review, see
Griffith et al., 2002) and result from two intricate interacting processes: male-male competition
and female mate choice.

Extra-pair copulations (EPC) depend on the ability of males to monopolise breeding
(Gowaty, 1996; Westneat and Stewart, 2003) and thus to outcompete other males. As the number
of subordinates increases, dominant males expend more efforts to monopolize breeding
(Shellman Reeve and Reeve, 2000). Moreover, competition with subordinates may indirectly

42

Numérisé par / Digitized by Bibliographia marmotarum



increase EPC by reducing both mate guarding (Johnsen et al., 1998; Hoi Leitner et al., 1999) and
control of extra-group males. The number of subordinates may thus be used as a proxy of male-
male competition.

When opportunities exist, females can actively seek EPC (Westneat and Stewart, 2003 for a
review). Thus, it has been proposed that engaging in EPC is a way for females to modify their
mate choice and some evidence suggests that females seek EPP for genetic benefits (Griffith et
al., 2002). All the three main genetic benefits proposed (genetic diversity, genetic compatibility,
good genes, Griffith et al., 2002) imply that females engage in EPC to produce offspring that are
more competitive. Assuming that heterozygosity at key or at many loci correlates with survival
(Foerster et al., 2003, Da Silva et al., 2006) and with traits favoured in mate choice (Ditchkoff et
al., 2001; Hansson and Westerberg 2002), females may choose their extra-pair mates to promote
offspring heterozygosity (Brown, 1997; Foerster et al., 2003). We then expect that females
engage in EPC when mated to a homozygous and/or to a related male, two features that reduce
the likelihood of producing competitive heterozygous offspring (Brown, 1997).

In this paper, we investigated how the frequency of EPP depended on male-male competition
(i.e. number of subordinate males) and on female choice (i.e. on the male genetic characteristics)
in a highly social and monogamous mammal: the alpine marmot Marmota marmota. Alpine
marmots live in family groups composed of a dominant pair, subordinates, yearlings, and
juveniles of the year, and all family members share a common home range and hibernate
together (Allainé, 2000). The alpine marmot is particularly appropriate for our purpose because —
although socially monogamous — EPP occurs (Arnold, 1990; Goossens et al., 1998). Only one
litter is raised in the family group during a given year. If dominant females monopolise
reproduction (Goossens et al., 1998) through physiological suppression of subordinate
reproduction (Hacklénder et al., 2003), dominant males do not completely monopolise breeding
and EPP occurs in about one-third of litters (Goossens et al., 1998). Arnold and Dittami (1997)
showed that attempts by the dominant male to inhibit reproduction are mainly directed towards
non-sons. We therefore expect that only sons of the dominant male may sire extra-pair young
(EPY) within their social group. Moreover, heterozygosity at the set of microsatellites studied is
an indicator of individual’s quality in this population: heterozygosity positively correlates with
juvenile survival, especially under harsh conditions (Da Silva et al., 2006).

Here, we first re-examined the genetic mating system of the alpine marmot using 12
microsatellite loci. Then, we investigated whether the number of subordinate males within the
family groups was a determinant of EPP and whether subordinate males — related or not to the
dominants — sired extra-pair young. Finally, we analysed the pattern of female choice. We tested
the two following predictions: (i) EPP should be more frequent when the pair male is
homozygous and/or related to the female, and (ii) extra-pair fathers should be more heterozygous
and/or less related to the female.

Sudy site and field methods

The study site is located at 2350 m a.s.l in La Grande Sassiere Nature Reserve (French Alps,
45°29’N, 6°59E). From 1990 to 2002, alpine marmots were caught from the beginning of April
to the end of July. Marmots were trapped using two-doors, live-capture traps baited with
dandelion Taraxacum densleonis. Once caught, individuals were tranquilized with Zolétil 100
(0.1 mL.Kg™) and then individually marked with a numbered ear tag and a transponder (model
ID100, Trovan{™, Germany). For genetic analysis, hair samples (before 1998) and skin biopsies
(after 1998) were collected and stored at room temperature in individual tubes filled with 96%
ethanol.

The composition of 20 family groups was assessed from capture-recapture data and from
intensive observation (Cohas et al., 2006). For each group, the number of yearlings, two-year-
olds and adult individuals of each sex and their social status were recorded. The date and the size
of litters emerging from the natal burrow were carefully monitored from additional daily
observations.
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Paternity analysis

253 individuals were typed at five microsatellite loci: SS-Bib18, SS-Bib14, SS-Bib131, SS-
Bib120, SS-Bib111, 148 individuals were typed for three additional microsatellite loci: MS45,
MS47, MS53, and 98 individuals were typed for four more loci: Ma001, Ma018, Ma066, Ma091.
Details of the DNA microsatellite methods and characteristics are given in Cohas et al. (2006).

The genotypes of each young and of the dominant pair were used to check maternity of the
dominant female (always verified in our study) and then, paternity of the dominant male. We
defined a young as within-pair young (WPY) if its genotype matched the dominant male’s
genotype and as extra-pair young (EPY) if it did not. The EPY genotype was then compared to
the genotype of all sexually mature males of the population. We defined an EPY as a within-
group extra-pair young (WG-EPY) if its genotype was compatible with the genotype of a
subordinate male of the group and as an extra-group extra-pair young (EG-EPY) if it did not.
The true father of an EG-EPY may thus be identified or unknown.

Heterozygosity and pairwise relatedness

Since all individuals were not typed for the same number of loci, we used standardised
individual heterozygosity (Coltman et al., 1999). We also compute Queller and Goodnight’s
estimator of relatedness (Rqg, Queller and Goodnight, 1989).

Modelling extra-pair paternity

We investigated the effect of fixed terms on the occurrence and proportion of EPY within
litters. To account for repeated measures (17 pairs were present for two to five years in the
dataset), we used generalized estimating equations (GEE) (Diggle et al., 2002). This procedure is
likely to be more robust (as compared to generalized mixed models) because it makes broad
hypotheses about data structure, and is particularly adapted to departures from normality and
small sample sizes within clusters (Carlin et al., 2001). Thus, we ran GEE (Liang and Zeger,
1986) with the pair as the clustering factor. We choose an exchangeable correlation matrix
specifying the same correlation between all observations of a same cluster (Horton and Lipsitz,
1999).

We used GEE with a logit link and a binomial variance (as in a logistic regression) to
examine the effects of the number of subordinate males in the family group, pair-mates
relatedness, male-mate standardized heterozygosity, and their interactions on the occurrence and
proportion of EPY. We examine also the effect of litter size on the proportion of EPY. The
significance of fixed terms was assessed using the robust z statistics of parameter estimates
(Diggle et al., 2002).

All statistical analyses were performed using R 1.8.1 software and the gee library (R
development core team 2003). Unless otherwise stated, all tests were two-tailed, the level of
significance was set to 0.05 and parameter estimates are given £ s.e.

Genetic paternity analysis

Only families in which both parents and all offspring were known and typed were
considered. Thus, the dataset included 322 individuals (87 adults and 235 offspring born to 68
litters, table 1). Thirty-six (15.9 + 2.3%) of the 235 offspring were EPY, and 21 (30.9 + 5.6%)
litters contained at least one EPY (table 2). No litters were fathered by more than two males.
Among the 21 litters containing EPY, 18 (85.7 £ 7.6%) were fathered by two males, the resident
male.

Numbers of litters are given in brackets being always one of them (table 1). The three (14.3 +
7.6%) remaining litters were exclusively fathered by an extra-pair male. These three litters were
produced in two different groups and all three excluded males sired young other years.

Modelling extra-pair paternity

The occurrence of EPP depended both on the number of subordinate males in the family
group and on the relatedness with the sexual partner (table 2). It increased with the number of
subordinate males in the family group and it depended on a quadratic relationship with the
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relatedness with the sexual partner. Occurrence of EPP was high when relatedness was either
very high or very low and decreased with intermediate relatedness until reaching a minimum for
a relatedness equal to zero (table 2, fig. 1). The occurrence of EPP did not depend on male
heterozygosity (table 2).

Table 1. Distribution of the different kind of offspring among the different types of litters. WPY:
within-pair young. EPY: extra-pair young. WG-EPY : within-group extra-pair young. EG-EPY’:
extra-group extra-pair young.

EPY
Litter " WG- EG- | Tow
EPY EPY
Within- 161 i i 161
Young pair 47) 47)
from Mixed 38(18) | 4(2) | 25(16) | 67 (18)

Extra-pair - 6 (2) 1) 703)

199 235

Total (65) 10 (4) | 26 (17) (68)

Table 2. Generalized estimation equation models showing the effects of terms on the occurrence
of EPP, the proportion of EPY per litter and the number of EPY per litter. Significant values at
the 0.05 level label with an asterisk

Coefficients | Standard err p-value

Occurrence of EPP (presence/absence)

Number of subordinate males -0.588 0.233 0.012*
Male heterozygosity -1.229 1.151 0.285
(Relatedness of pair)® -5.102 1.603 0.001*
Proportion of EPY per litter

Number of subordinate males -2.010 0.857 0.019*
Male heterozygosity -0.783 1.186 0.509
(Relatedness of pair)® -5.023 1.030 0.000*
Litter size -0.375 0.251 0.134

Number of subordinate males x Male

h . -1.301 0.665 0.049*
eterozygosity

The proportion of EPY depended again on a quadratic relationship with the relatedness with
the sexual partner (table 2). It also depended on an interaction between the number of
subordinate males in the family group and dominant male heterozygosity (table 2, fig. 2). It
increased with the number of subordinate males in the family group. But, it was low whatever
the male heterozygosity when few subordinate males were present, and increased only among
less heterozygous males when the number of subordinate males increased. The litter size did not
affect the proportion of EPY (table 2).
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Figure 1. Occurrence of EPY as a function of
the number of subordinate males in the family
group and of the relatedness between the pair
mates. The black circle represents observed
data greater than predicted values, the open
circle represents observed data lower than
predicted data, the surface represents the fitted
model.

Pucynok 1. Bcrpeuaemocts OBCII kak
(GYHKUMM 4YKcha TIOJYMHEHHBIX CaMILOB B
CEMEHHOM Tpynne MW KaK CBA3M MEXAy
naptHepamMu B mape. YepHble  KpPYKKH
NpeICTaBISIIOT cO00i naHHbIe 0oJiee BHICOKHE,

yeM  OXKHUJaeMble  3HaueHHs;  KPYXKKH
O3Ha4aroT, qTOo MOJIYYCHHBIC JaHHbIC
OKa3aJquch HWXKE, 4YeM OXHJaeMble, a
NOBEPXHOCTh peCTaBIsIeT co0oii

OMIIUPUYICCKYIO MOJCIIb.

Who sires EPY?

Figure 2. Proportion of EPY per litter as a
function of male heterozygosity and of the
number of adult subordinate males present in
the family group. The black circles represent
observed data lower than predicted values, the
open circles represent observed data greater
than predicted values, the surface represents
the fitted model for the mean value of
relatedness between pair mates.

Pucynok 2. Coornomenne OBCII Ha momer
Kak (yHKOMsS TeTepo3UMroTHOCTH camla |
Yyuclla B3pOCHBIX TOAYMHEHHBIX CaMLOB,
UMEWIIUXCA B CeMeHHOM rpynne. YepHble
KPY’KKM — 3TO JaHHblE, OKa3aBLIMECS HUXKE,
YEM IPOTHO3UPYEMBIE 3HAYEHMsI, KPYKKH
MPEACTABIISIOT CO00i HaOI0JaeMble JaHHBIE,
OKa3aBLIMECS BbILIE MPOTHO3UPYEMBIX
3HAYEHWH; IUIOCKOCTb NpPENCTaBIseT CcoOOM
OMIMPUYECKY0 MOJENb CPEOHEr0 3HAYEHHUs
CBSI3M MEXK/y HallapHUKaMH.

Among the 36 EPY from complete families, no male from a neighbouring group, regardless
of social status, was identified as an extra-pair mate. Ten (27.8 £ 7.5%) EPY, were born to
within-group extra-pair mates (WG-EPM) in four (19.0 + 8.6%) of the litters, and 26 (72.2
7.5%) EPY were inferred to be born to extra-group extra-pair mates (EG-EPM) in 17 (81.0 +

8.6%) of the litters (table 2).

Among the nine identified EPM, six were subordinate group-members and three were
transient individuals. Subordinate EPM were related neither to the dominant female nor to the
dominant male, except in one case in which the brother of the dominant male sired several

offspring.
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These EPM did not have a relatedness to the female closer to 0 than the pair-male (absolute
value of the difference between the pair and 0: EPM median = 0.27 vs within pair mates (WPM)
median = 0.41, z=0.24, N = 9, p = 0.81; binomial test: Nsyccesses = 4, N =9, p = 1) but they were
more heterozygous (EPM median = 1.35 vs WPM median = 0.67, z = 2.55, N = 9, p = 0.01,
binomial test: Ngyccesses = 9, N =9, p = 0.004).

Our results confirm that the genetic mating system of the alpine marmot departs from
monogamy expected from the social system. Although monogamy predominates, EPP often
occurs.

Male-male competition outcome: a determinant of opportunities for EPC

Male-male competition outcome drives opportunities for EPC (Peters et al. 2001; Richardson
et al. 2001; Double and Cockburn 2003). In this study, we used the number of subordinate males
within family groups as a proxy of male-male competition intensity for breeding. Our results
indicate that the intensity of male-male competition is a determinant of opportunity for EPC in
the alpine marmot: when few subordinate males were present, EPP rarely occurred, but as the
number of subordinates increased, EPP increased (see also Arnold et al., 1994). It is then
tempting to conclude that as the number of competitors within a family increased, dominants
expend more efforts to monopolise breeding (Shellman Reeve and Reeve, 2000), and then the
probability that subordinates extort reproduction increased. However, subordinate males rarely
sired extra-pair young (see also Arnold, 1990; Goossens et al., 1998) and EPP was mainly due to
extra-group males. We therefore suggest that as the number of subordinate males increased,
dominant males kept control over subordinates, but because this control was time and energy-
consuming, they lost the control over competitors from outside the family and/or became unable
to guard their mates. Dominants and subordinates of neighbouring groups were never identified
as extra-pair mates, confirming the control of subordinates and the high cost associated with this
control. Dominant males probably faced a trade-off between ensuring paternity within their own
family and seeking extra-pair copulations since reproduction was synchronized over adjacent
territories. It seems that these two alternatives are mutually exclusive strategies and we can
reasonably propose that dominant males do not engage in EPC. This may explain why transient
individuals sired 11.6 + 2% of young in no less than 25 + 5.2% of litters.

In the alpine marmot, the presence of subordinate males during hibernation increases survival
of both offspring (Grimm et al., 2003; Allainé and Theuriau, 2004) and dominants (Grimm et al.,
2003) thereby increasing the fitness of the dominant male (usually the father of the offspring).
However, subordinate dispersal entails high costs (Arnold, 1993; Frey-Roos, 1998) that are
enhanced by the high density of our population. Thus, even if dominants may have interest in
keeping subordinate males within the group, the strength of ecological constraints may allow
reproductive concession to be null due to benefits for subordinates to remain in the group.
Moreover, this may explain why only one subordinate male, among the six that sired EPY of
their family group, was related to the dominant male, the others being unrelated both to the
dominant male and to the dominant female.

Female mate choice: another determinant of EPC

For females to engage in EPC, two assumptions must be fulfilled. First, the choice of the
social mate must have been constrained leading to the necessity for the female to adjust the
quality of its partner through EPP (Slagsvold and Dale, 1994; Jennions and Petrie, 2000).
Second, an extra-pair mate of sufficiently higher quality than the pair mate must be available
(Shellman Reeve and Reeve, 2000). In the alpine marmot, female choice is likely to be
constrained. Indeed, as in other territorial species where social status determines access to
reproduction (e.g. Calf et al., 2003), female alpine marmots may compete over territory rather
than over mates. Thus, engaging in EPC could be a mean by which the female marmot can adjust
the quality of the sexual partner.
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Contrary to our prediction, EPP did not increase linearly with the relatedness between pair-
mates. Our results rather suggest that female alpine marmots may engage in EPC to choose an
EPM with an intermediate level of genetic similarity to produce young having an optimal
inbreeding/outbreeding. Evidence of inbreeding avoidance in the alpine marmot relies on the fact
that dominant females probably avoid incestuous mating (only one case involving a mother-son
pair has been observed in 12 years of study) and, consequently, only few subordinate males, not
related to her, and a majority of transient individuals probably originating within distant
populations sired EPY. However, relatedness of EPM to the female was not closer to the optimal
level than relatedness of WPM. Possibly, the comparison was not done with a sample
representative of the social status of EPM. Indeed, in this sample, 66.7% and 33.3% of
individuals are subordinates and transient individuals respectively, compared to 1.9% and 98.1%
among all EPM. Clearly, more data are needed to compare the relatedness of EPM and WPM to
the dominant female.

Female alpine marmots may also engage in EPC to choose an EPM more heterozygous than
their WPM mates. Indeed, the proportion of EPY depends on an interaction between the number
of subordinate males within the family group and pair male heterozygosity. Because the
proportion of EPY should express female choice more closely than occurrence of EPP, we
suggest that females invest all the more in the production of EPY that the probability to find a
better extra-pair males than their pair males is high. Moreover, extra-pair mates were
significantly more heterozygous than within-pair mates. Thus, when the constraints bearing on
female choice are relieved, females tend to express a choice for highly heterozygous mates.

Male-male competition outcome and female mate choice: two intricate processes

EPP occur (i) when the necessity for EPC did exist (i.e. female not paired with a preferred
male: optimally related and highly heterozygous male), and (ii) when the availability of a high
quality EPMs was not constrained (i.e. groups with several subordinate males and females not
paired to an optimally related or highly heterozygous male). Therefore, female choice may
interact with dominant male control of reproduction. Indeed, the effect of relatedness with the
pair male and of number of subordinates were additive. However, given this additive effect, to
decide which of male control or of female mate choice drive predominantly EPC and its outcome
required further investigations. Nevertheless, Arnold et al. (1994) suggested that sons of the
dominant male are the best EPM candidates. However, the few subordinate males that sired EPY
were not the sons of the dominant male. Dominant females may avoid mating with sons of the
dominant male if they were related to her. Then, females avoidance to mate with relatives may
be an alternative explanation for the low percentage of subordinates since they have a high
probability to be related to the females and, consequently, for the high percentage of transient
individuals that sired EPY.

In conclusion, we suggest that high levels of male-male competition within alpine marmot
family groups favour opportunities for EPC not by limiting the control of subordinates but by
reducing the ability of the dominant male to control his mate and extra-group males. Both social
settings and female choice allow EPC to occur, and seeking EPP could be a means by which
female alpine marmot can adjust the genetic quality of the sexual partner.

*kk*x

BHueOpaunoe otioBctBo (BBO) mmpoko pacrnpocTpaHeHO Y MOHOTaMHbIX BHIOB (0030p B
cratbe Griffith S. et al., 2002). OHo sBAsieTCs Pe3ysbTATOM CIOXKHBIX M B3aUMOCBSI3aHHBIX
MPOLIECCOB. KOHKYPEHIIMK MEXIY CaMIlaMU M BBIOODP caMila CaMKOM.

BueOpaunass komymsitusi (BBK) 3aBUCHT OT COCOOHOCTH CaMIIOB MOHOMOJIM3HPOBATH
nporecc pasmHoxenus (Gowaty, 1996; Westneat and Stewart, 2003) u Ttakum oOpa3om
OJICP)KMBaTh BEPX B KOHKYPEHIMH Haja APYTUMH caMiamu. [TOCKOIbKY YHCIIO MOAYMHEHHBIX
ocobeil pacTeT, TO JOMHUHHUPYIOILIME CaMIlbl MPUJIATAIOT OOJIbIIe YCHIAN JJIsI MOHOTIOIH3AIIHNH
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nporecca pasmuoxkenus (Shellman Reeve and Reeve, 2000). Bosiee Toro, KOHKYypeHIHs C
MOJUMHEHHBIMH OCOOSIMH MOXET KOCBeHHO yBennuuTh BBK uepe3 ocnabienue kak oxpaHbl
namapuunbsl (Johnsen et al., 1998; Hoi Leitner et al., 1999), Tak ¥ KOHTpPOJS MOCTOPOHHUX
caMIOB. Ps MOAUMHEHHBIX OcCO0el MOTYT TakuM 0O0pa3oM KCIOJIb30BaThC B KavyeCTBE
«3aMEeCTHUTENIe» B KOHKYPEHIIUH MEX]Iy CaMIlaMH.

[Tpu BO3MOXXHOCTH, CaMKH MOTYT akTuBHO aobOuBatbcss BBK (cm. 0030op Westneat and
Stewart, 2003). Takum oOpa3om, mpeamonaraercsi, 4ro cBouM ydactueM B BBK camku
yJIy4IIAIOT BBIOOp caMila, a HEKOTOPhIE JaHHBIE TOBOPSAT O TOM, 4TO, HobuBasck BBK, camku
u3BIeKaloT reHetnueckue npeumymiectsa (Griffith et al., 2002). Bce T1pu OCHOBHEBIE
TeHEeTUYEeCKUEe MPEeUMYIecTBa (FeHEeTHYeCcKoe pa3HooOpa3ue, I'eHeTHYecKas COBMECTHMOCTB,
kauectBennbie renbr; Griffith et al.,, 2002) noapasymeBaror yuactue camoxk B BBK mis
TIOJTy4eHHsl TOTOMCTBA, KOTOpoe OyaeT Oojiee KOHKYPEHTOCIOCOOHBIM. Eciu mpeanonaokuTh,
YTO IFeTEPO3UrOTHOCTh B KIIFOUEBBIX MJIM MHOTHX JIOKycax CBsi3aHa ¢ BbDKuBaHuem (Foerster et
al., 2003, Da Silva et al., 2006) u ¢ npusHakamu, OJArONMPUSATHBIMKM ISl BBIOOpa MapTHEpa
(Ditchkoff et al., 2001; Hansson and Westerberg, 2002), Torma camMku MOTryT BeIOMpaTh cebe
BHEOpAYHBbIX MAPTHEPOB il OOECIEeUYeHHs T'eTEPO3UTOTHOCTH y cBoero mortomctBa (Brown,
1997; Foerster et al., 2003). Toraa MOXHO OXKHIaTh, YTO CAMKH y4aCTBYIOT BO BHEOpauHOM
KOMYJISILIMM, KOTJA OHHM CBSI3aHBI C TOMO3WUTOTHBIM CaMIOM H/MJHM CaMLOM-POJICTBEHHHKOM,
MOCKOJNBKY 00€ OTH CBSI3M YMEHBIIAIOT BO3MOXKHOCTH  TMOJYYEHHS KOHKYPEHTHOTO
retepo3urotHoro noromcrna (Brown, 1997).

B nHacTosmei pabote Mbl ucciaea0BaIn 3aBUCUMOCTE BBO 0T KOHKYpEeHITMN MEX Ty caMIlaMU
(T.e. OT uMcla MOMYMHEHHBIX CaMIIOB) W OT BbIOOpa MapTHepa CaMKOW (T.e. TEHETHYeCKHhe
XapaKTEPUCTHKHU CaMila) Y BBICOKO COLMAJIBLHOIO M MOHOTAaMHOTO MJICKOMHMTAIOIIEro —
anpnuiickoro cypka Marmota marmota. Anbnuiickie CypKd >KMBYT CEMEWHBIMU TPYIIaMH,
COCTOSILIIMMH W3 JOMUHHPYIOIIEH Mapbl, MOAYMHEHHBIX OCOOEH, MPOIIJIOrOJOK U CEeTOJIETOK.
Bce uneHsl ceMbi UMEIOT 0011yI0 TeppuTopuio u 3umyoT Bmecte (Allainé, 2000). Anbnuiickuit
CYpOK HamOojee MOAXOMUT JJIsl HAIUX Meield, MOTOMY 4YTO Yy 3THUX 3BEPHKOB OTMEYaeTcs
BHEOpayHOEe OTLIOBCTBO, HECMOTpPs Ha TO, YTO OHM comuansHo MonoramHubl (Arnold, 1990;
Goossens et al., 1998). B cemeiiHoii rpyrie MOSBIsSETCS TOJABKO OJWH BBIBOJOK B roia. Ecnu
JOMHHHUPYIOIME CAMKHA MOHOIOJIM3UPYIOT penpoayKTUBHBIH mpouece (Goossens et al., 1998)
yepe3 (hu3rosornyeckoe moaBiIeHrue BOCIIPOM3BOACTBA y MOAUYMHEHHBIX ocobeli (Hacklander et
al., 2003), To DOMHHAHTHBIE CaMIIbl HE IMOJHOCTBIO MOHOMOJHM3UPYIOT BOCIPOHM3BOJCTBO, M
BHEOpavHOE OTIIOBCTBO OTMEYaeTcs y oHoM TpeT nmometoB (Goossens et al., 1998). ApHonba u
Jurramu (Arnold and Dittami, 1997) noka3sanu, 4TO MONBITKK JOMMHAHTHOIO CaMiia I0IaBUTh
BOCIIPOM3BOJICTBO B OCHOBHOM HarpaBlieHbl Ha 0co0el, He SBISIOMINXCS €r0 CBIHOBBAMH. TeM
caMbIM MBI TPEIIOoiaraeM, 4TO TOJBKO CHIHOBBSI JOMHMHAHTHOTO Camlia MOTYT MPOHM3BOAUTH
BHeOpauHoe moromctBo (BBII) B cBoeit coruanbHOl rpyrme. bojee Toro, reTrepo3uroTHOCTh B
UCCIIeIOBaHHOM Ha0Ope MUKPOCATEIUIMTOB SBJISETCS MHAMKATOPOM MHIMBUAYAIbHBIX Ka4eCTB B
MOMYJISILMK: OHA TMO3UTUBHO COOTHOCHUTCS C BBDKMBAaHHEM MOJIOJHSKA, OCOOCHHO B
HeOnaronpusTHeix ycnosusix (Da Silva et al., 2006).

B nanHO#l paboTe Mbl CHavajga WCCIEIOBaIM TCHETHUYECKYI) CHUCTEMY CIApUBaHUS Y
QJIBIUICKOr0 CypKa € MCIMOJIb30BaHHEeM 12 JIOKYyCOB MHUKPOCATEJUIMTOB. 3aTE€M Mbl H3yUYWIIU
BOTIPOC O TOM, SIBJISIOCH JIM YUCIIO TIOJYMHEHHBIX CaMI[OB OIPENENSIONUM BO BHEOpPAYHOM
OTIIOBCTBE, M TPOW3BOIWIM JH TOTOMCTBO MOAYMHEHHBIE CaMIbl, HE3aBHCUMO OT TOTO,
COCTOSIITM JIM OHM B POJCTBE C JOMHUHHUPYIOIIUMH OCOOsIMH WM HeT. M B 3aBepiieHHe MbI
MOJBEPIIIM aHAJIM3y MOJIENb BBIOOpa CaMKOW mapTHepa. Mbl HCIIBITAIM CIEAYIOIINE TPOTHO3bI:
1) BBO nosmkHO ObITh 00OJICEe 4acThIM, €CAM CaMell B Mape sABASETCS MOHO3UTOTHBIM W/UITH ObLI
POICTBEHHUKOM CaMKH; 2) BHeOpauHbIe OTIbI JOJDKHBI OBITh 00Jiee TeTePO3UTOTHBIMU H/UIIH
HAXOJIUThCS B MEHEE OJIM3KOM POJICTBE C CAMKOM.

Mecmo uccredosanus u nonegvie Memoobl
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Mecto uccnenoBanust Haxoautes Ha Bbicote 2350 M Hazg y.M. B 3amoBeanuke La Grande
Sassiére (¢panmysckue Ansnel — 45°29°CIH, 6°59°BMI). C 1990 r. mo 2002 r. cypkwu
OTJIABJIMBAINCH C Hayana ampens 10 KoHua utois. CypKkoB JOBUIU MPU MOMOUIM JKHBOJIOBOK C
IByMs JBepuamu. B kauecTBe MpUMaHKM HMCIIOJIB30BAJICS OAyBaH4YMK Taraxacum densleonis.
[oiiMaHHEIM CypKaM BBOAWIM TpaHkBmimsarop Zolétil 100 (0.1 mu/kr'l), a sarem k yx
NPUKPEIUISUTA  TPAHCIIOHJEPbl W WHIUBHIyanbHble HoMmepku (moxmens 1D100, Trovan™,
I'epmanus). O6pasisl Booc U Koxku (mociae 1998 r.) cobupanucs U XpaHUIUCh IPH KOMHATHOM
TeMIepaType B OTACIbHBIX MPOOUPKaX, 3aM0JHEHHBIX 96% 3TaHoNIoM.

CoctaB 20 cemelHBIX TIpynn Oblda OLIEHEH HAa OCHOBE JaHHBIX OTJIOBOB M TOBTOPHBIX
OTJIOBOB, a TaK:Ke Ha OCHOBe MHTeHCHBHbIX HaOmonmenuit. (Cohas et al., 2006). B kaxmoii
rpynne perucTpupoBaioch KOJIMUECTBO MPOIIJIOr0I0K, ABYXJIETOK M B3pPOCIbIX 0CO0EH Kaxa0ro
noJjia, a TakXke MX COUMANIbHBIN cTaryc. JlaTa poXKIeHHs U pa3sMep MOMETa B HATajJbHOW HOPE
TIIATEIbHO PETUCTPUPOBANNUCH B TE€UEHHE JOTIOJIHUTEIbHBIX €KEHEBHBIX HAOTIOACHUIA.

Ananuz omyoscmea

253 ocobu ObLTH Pa30uTHI HA THUIIBI O MATH Jokycam: SS-Bib18, SS-Bib14, SS-Bib131, SS-
Bib120, SS-Bib111; 148 ocobeit OblIM pa30MTHI HA TUIBI IO TPEM JOMOJHUTEIBHBIM JIOKYCaM
MukpocaremutoB MS45, MS47, MS53b u 98 Obutn pa3ouThl emie Mo YeThIPeM JIOKyCaM:
Ma001, Ma018, Ma066 wu Ma091l. [leranu, onuUChHIBaWOIIME METOAbI PAOOTHI ¢
MHUKpOCaTe/UIMTaMH U MX XapaKTepucTukH, natorcs Koxac u ap. (Cohas et al., 2006).

leHotunsl kaxaoW MoOJIOAOW OCOOM M JAOMHUHAHTHOW mMapbl ObUIM MCIOJb30BaHbl MAJis
NPOBEPKH MAaTEepUHCTBA JOMHHAHTHOW caMKH (4TO BCerja MpOBEpsUIOCh B HAIIeM
UCCIIEIOBAaHKMHU), a 3aT€M U JJOMUHAHTHOTO camiia. Mbl ONpeIesuif MOJIOAYI0 0Co0b Kak 0COOb,
poxaeHHyto BHYTpH cemeitHoii mapel (OCII), ecnu e€ TeHOTHN COBMagal ¢ T€HOTHIIOM
JOMUHAHTHOTO caMIia, ¥ Kak 0co0b, pokaeHHY0 BHe cemelinoii napel (OBCII), ecnu e€ reHoTHM
He coBnagan. Jlanee renotun OBCII cpaBHHMBaauM ¢ r€HOTUIIOM BCEX MOJOBO3PEIIBIX CaMIIOB
nonyssiuu. Mer onpeaenunu OBCIT kak Monoayo 0co0b, pokI€HHYIO BHYTPH TPYIIbI, HO BHE
cemeiinoii mapel (BI'-OBCII), ecniu ee TeHOTHIT OBUT COMOCTABUM C T€HOTHUIIOM MOJIYMHEHHOTO
camlia IpyIMIbl, U KaK BHETPYNIOBYK 0Cc00b, pOXKICHHYIO BHe cemeliHoi napsl (BHI-OBCII),
€CIM TeHOTHUNn He coBmaaan. Takum oOpasom, Hacrosiumii orenr BHI-OBCII mor ObITh
OTpeAeNEH UM OCTAThCSl HEYCTAHOBJICHHBIM.

I'emepo3uzomnocms u napuas césasv

[Tockonbky He Bce 0cobu ObLTM Pa30UTHI MO THIIAM Ha OCHOBE OJJMHAKOBOTO YHCIIA JIOKYCOB,
MBI UCIIOJIb30BAJIM CTAHJAPTH3MPOBAHHY IO MHAMBUAYabHYIO reTepo3urotrHocts (Coltman et al.,
1999). MbI TakKe BBIUMCIIMIM POJICTBEHHYIO CBs3b o oneHouHOM (yHkiuu (Rqg, Queller and
Goodnight, 1989).

Mooenuposanue enebpaunoco omyoscmea

Mp&1 uccnenoBaiv BiAMsiHUE (PUKCHPOBAHHOTO CpoKa Ha mosBieHue u cootHomeHue OBCII
BHYTpH moMeTa. /{7t TOro 4toObl MPOM3BECTH BBIYMCIICHUS MOBTOPHBIX H3MepeHHid (B 0ase
JAHHBIX UMe0ch 17 map oT 2 10 5 11eT), Mbl HCITOJIB30BaId 0000IIEHHBIE OLEHOYHbIE YPaBHEHHS
(O0Y) (Diggle et al., 2002). Drta yacte paboThl Hambosiee TpynHa (IO CpPaBHEHHIO C
0000IIIeHHBIMH CMEIIAHHBIMA MOJICIIAMHU), TIOTOMY YTO OHA BBIJBUTAET MIMPOKYIO THIIOTE3Y
OTHOCHUTEIILHO CTPYKTYpPbI JaHHBIX U OCOOEHHO a/aliTUPOBAaHA K OTKJIOHEHHUSM OT HOPMBI U K
MaibiM pa3mepam BeiOOpku u kiaactepoB (Carlin et al., 2001). Takum oOpa3oM, Mbl pPEIIIH
OOY (Liang and Zeger, 1986), rae napa ucnoib3oBanach B KauecTBe (akropa kimacrepa. Ml
BBIOpAIM CMEHHYIO KOPPESLMOHHYI0 MaTpPHUILly, YCTaHABIMBAIOILYO OJUHAKOBYIO KOPPEISALIHUIO
MEX]ly BCEMH HaOJIOJICHUSIMU OJTHOTO M TOro e kiactepa (Horton and Lipsitz, 1999).

Msi ucnons3zoBanin OOY ¢ JOrMYecKOW CBsI3bI0 M OMHOMHUHAILHOW BapHaHCO# (Kak B
JIOTHYECKOW PErpeccuu) IUisi TOro, 4ToObl UccienoBaTh d(G(GEKT Uncia MOAYMHEHHBIX CAMIIOB B
CEMENHOM Tpynne, CBA3M B Mapax, CTaHAAPTU3UPOBAHHOW I'E€TEPO3ZUTOTHOCTH «CaMeL-ITapTHEP»
M UX B3aUMOCBs3b ¢ 4yacToTod U cootHomeHueM OBCIL. MbI Takxke uCCleqoBald BIUSHUE
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pa3mepa nometa Ha cootHolieHue OBCII. 3naueHne GUKCHPOBAHHOTO CpoKa ObLIIO0 0OpaboTaHo
TIPY MOMOIIM CTATUCTUYECKOM MporpaMMmelI Z 1o orieHke napameTpos (Diggle et al., 2002).

Bce craructryeckne aHalW3bl MPOWU3BOAMIMCH TPU TIOMOIIM CTAaTHCTHYECKOTO makera «R
1.81» u Oubnuorexu «Gee» (rpymnna paspadorunkoB «R» 2003). Eciu He yka3aHo MHave, Bce
TeCThl OBLIM JABYCTOPOHHMMH, YPOBEHb 3HauMMOCTH Obul yctaHoBieH Ha 0,05, a oneHku
mapaMeTpPoOB JaHBI KaK * S.e.

Ananuz eenemuuecko2o omyoecmea

PaccmarpuBasiuch TOMBKO T€ CEMbU, B KOTOPBIX 00a POOUTENS W BCE MOTOMCTBO OBUIH
U3BECTHBI M CHCTeMaTH3MpoBaHbl. TakuM o00pa3oMm, 0a3a maHHBIX BKiItoyana 322 ocoou (87
B3pocibiX U 235 Mononabix ocobeit u3 68 momeros) (tadma. 1). Tpumuare nsate (15.9 + 2.3%) u3
235 ocobeit 6putn OBCIT 1 21 (30.9 + 5.6%) nomet conepxain, kak MuaumyM, ogny OBCII. Hu
B OJTHOM ToMeTe He ObL1o Oosee 1ByX camiioB. M3 21 momera ¢ OBCII, y 18 (85.7 = 7.6%) Gbi10
JIBa OTLIA — PE3UJICHTHBIX caMIIa.

Tabnuna 1. PacnpeneneHue pa3iuyHBIX TUIOB MOTOMKOB B pa3HOTHUMHBIX momertax: WPY —
MoJio/ible 0coOu, poXkJieHHble BHYTpU mnapbl; EPY — mononeie ocoOu, pokIeHHbIE BHE Maphl.
WG-EPY: monoasie ocobu, pokaeHHbIE BHYTpU Tpynnbl, HO BHe napel; EG-EPY — monoasie
0co0M, POXKIACHHBIE BHE TPYIIBI M BHE TIAPbI; KOJI-BO IIOMETOB MPUBEICHO B CKOOKaX

EPY
WPY
WG- EG- Bcero
Homer EPY | EPY

BuyTpun 161 ) ) 161

Motosie Tapebl (47) 47
ocobn ot: | Cmemrannsiii | 38 (18) | 4(2) | 25(16) | 67 (18)

Bre mapsr - 6 (2) 1) 703)

199 235

Bcero (65) 10 (4) | 26 (17) (68)

Tpu (14.3 + 7.6%) ocraBimuXcs MOMeTa SKCKIFO3UBHO MMEIM BHEOpPAuyHOro OTHA. DTH TpU
noMeTa ObUTM POKJEHBI B IByX Pa3HBIX IPYyMIax U BO BCEX TPEX MCKIIOYAIUCH CaMIlbl, AaBIINE
MMOTOMCTBO B JIpYTHE TOAbI.

Mooenuposanue omyoecmea ere napwvl

Yacrtora BBO 3aBucena oT yucna NOJYMHEHHBIX CAMIIOB B CEMEWHOM IpyNIe U OT CBS3M C
MOJIOBBIM NapTHepoM (Tadu. 2). OHa pocia ¢ YKCIOM NOAYMHEHHBIX CAMIIOB B CEMEIHOM rpyre
W 3aBHCeNIa OT KBaJPaTHYECKOrO OTHOLICHHUsS K (POJCTBEHHOM) CBS3U C MOJOBBIM MapTHEPOM.
Yactora BBO Oblna BicOKOH, Korza (poJcTBEHHAs CBSi3b) Obla MIIM OYEHb BHICOKOW MM OYEHb
HU3KOM, CHM)Kajlachb NpPHU MPOMEXKYTOUHOW CBSI3M, OIYCKasCh 10 MUHUMYMa, KOI/a CBSI3b
paBHsuiachk Hyo (Tabun. 2, puc. 1). Hactora BBO He 3aBucena ot retepo3urotTHocTu (Tad. 2).

CootHowenne OBCII omATh ke 3aBUCENO OT KBAAPATUYECKOrO OTHOLIEHUS K CBS3U C
MOJIOBBIM NapTHepoM. OHO Tak)Ke 3aBHCEN0 OT B3aMMOCBA3M MEXAY YHCIOM MOJYMHEHHBIX
CaMIIOB B CEMEHHOM IPyIINe U reTepO3UrOTHOCTHIO JOMUHAHTHOTO camiia (Tada. 2, puc. 2). OHo
POCJI0 ¢ YUCIOM MOJYMHEHHBIX CAMLIOB B ceMeiHOM rpynne. Ho oHO Ob10 HU3KUM MpH 11000
reTepO3UrOTHOCTH CaMlia, KOrja MOJAYMHEHHbIX CaMI0B ObLJIO MaJlo U POCIIO TOJBKO MPU MEHee
reTepO3UTOTHBIX camllax, KOTrJa YMCI0 MOAYMHEHHBIX CAMIIOB yBEIMUYMBaIoch. Pasmep nomera
He BiuAa Ha cooTHouienne OBCII.
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Tabmuma 2. OOOOIIEHHBIE MOJETH OIEHOYHOI'O0 YPAaBHEHHsS JEMOHCTPUPYIOT YCIOBUS
nosienenuss BBO, coornomenue OBCII nHa nomer u yucino OBCII na nomer. [JocToBepHbie
3HaueHus Ha ypoBHe 0,05 oTMeueHbI 3Be370UKOM.

Koy punment CT?)‘;?;;’::“ 3HayeHne «p»
Yacrora BBO (nannune/orcyrcrene)
Koi-Bo moqunHEHHBIX CaMIIOB -0,588 0,233 0,012*
I'eTepo3UTOTHOTHOCTE caMIia -1,229 1,151 0,285
(cBs3b B mape)’ -5,102 1,603 0,001*
Cootrnomenne OBCII & nomere
Ko1-B0 NOAYMHEHHBIX CaMIIOB -2,010 0,857 0,019*
I'eTepo3UroTHOCTH caMIla -0,783 1,186 0,509
(cBsi3b B nape)2 -5,023 1,030 0,000*
Pasmep momera -0,375 0,251 0,134
Kon-Bo moqUMHEHHBIX CaMIIOB X 11301 0,665 0,049%
reTepO3UrOTHOCTH CaMIla

Kmo npouzeooum OBCII?

N3 36 OBCII ot nmonHbIX cemel He ObIII0 MASHTU(PHUITMPOBAHO HU OJHOTO CaMIla U3 COCEeIHEH
rpynibsl B KayecTBE TMOCTOPOHHEro MOJIOBOrO MapTHEpa, HE3aBUCHMMO OT €ro COLMAIBbHOTO
craryca. Jecare (27,8 = 7,5%) OBCII Oblii poskaeHbl BHEOpauHBIMHM MapTHEPAMHU BHYTPH
onuoit rpynmel (WG-EPM) B uetbipex (19,0 £ 8,6%) momerax, u 26 (72,2 = 7,5%) OBCII
CUMTAJIMCh POXK/ICHHBIMU BHEOpAauyHBIMHU MapTHepaMu BHe cemeitnHoii rpynmsl (EG-EPM) B 17
(81.0 £ 8.6%) nomerax (Tadu. 2).

N3 9 wmaeHTuduMpoBaHHBIX BHeOpauHbiX mnaptHepoB (BBH), 6 Obutn moguyuHEHHBIMU
YJIEHAMH TPYTIbL, a 3 ObUTH TPOMEKYTOUHBIMU 0co0siMu. [loqunnennsie BBH He Obln cBs3aHbI
HU C JIOMHUHHUPYIOLIEH CaMKOH, HU C JOMMHUPYIOLIMM CaMLOM, KpOME OJHOro Ciy4as, KOrjaa
OpaT JOMUHHMPYIOIIETO cCamIila TIPOMU3BeENl Ha CBET HECKOJIBKO JIETeHBIIEH. JTH caMIlbl HEe UMENn
CBSI3M C CaMKOi, 4TO ONMKe K HYJI, 4eM y ceMelHoro camena (aOCOJHOTHOE 3HAYCHHE
pazmuuns mexay mapoid u 0: cpenusis BBC = 0,27 npotuB cpenHeill y OpayHBIX HalmapHUKOB
(BH) = 0,41,z=0,24, N =9, p = 0,81; OuHOMUHANBHBII TECT: Nycrex = 4, N =9, p = 1), HO OHU
obutn Oosiee rereposurotHeiMu (cpeansis BBH = 1,35 mpotus cpeaneit BH = 0,67, z = 2,55, N =
9, p = 0,01; GuHOMMHATBHBIN TECT: Nycrex = 9, N =9, p = 0,004).

Hamm pesynbraTbl MOATBEP)KAAIOT, YTO TEHETHUYECKAs CHUCTEMa CIIAPUBAHHUSA OTXOIMT OT
MOHOTaMHUH, UMEIOILEHCS B COLMATIbHBIX CUCTEMax. XOTs TakoBas W JOMHHHUPYET, BHeOpauHOe
OTIIOBCTBO — SIBJICHUE YACTOE.

Peszynomam xouxypenyuu medncoy camyamu’ onpedensiowuti pakmop eosmodicHocmu BEK

KoHkypeHIMs MexIy caMLaMH NPUBOJMT K BO3MOXHOM BHeOpauHoii komysiiuu (Peters et
al., 2001; Richardson et al., 2001; Double and Cockburn, 2003). B maHHOM HCCII€OBaHHUH MbI
WCMOJIb30BAI  PSiJi MOJYMHEHHBIX CaMIlOB B CEMEWHOW TIpynmne Kak 3aMecTUTEIed NpHu
WHTEHCUBHOW KOHKYpEHLMH 3a pa3MHOXeHue. Hamm pesynbTaTbl MOKa3bIBAKOT, UTO
MHTEHCUBHOCTh KOHKYPEHIMM MEXIy caMIlaMu Ompenensercs Bo3MokHOcTbio BBK y
anpnuiickoro cypka: BBO penko oTMevanoch npu HU3KOM YMCIEHHOCTH NOJUYUHEHHBIX CaMIIOB,
HO TI0 Mepe pPOCTa MX YMCIEHHOCTH, KojudecTBO ciydaeB BBO rtakxke pocio (Arnold et al.
1994). Bo3HuKaeT UCKYLIEHUE CIeNaTh BHIBOJ O TOM, YTO TIOCKOJbKY KOJIMYECTBO KOHKYPEHTOB
BO3POCIIO, TO JOMUHHUPYIOIIME OCOOM TpuiararoT OOJbIIe YCHIAMA [UIs MOHOMNOJIH3AIHUU
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pasmuoxenus (Peters et al., 2001; Richardson et al., 2001; Double and Cockburn, 2003) u Toraa
BEPOATHOCTh PENPOAYKTHMBHOTO yclexa TMOAYMHEHHBIX ocobeld Bo3pactraer. OmHako
MOTYMHEHHBIE CaMIIbI PEIKO MPOM3BOIMIN BHeOpauHbix aetenbimeii (Arnold, 1990; Goossens et
al., 1998) u BHeOpauHas KONyJISLMS B OCHOBHOM KMeEJla MECTO WU3-3a CaMIOB, He
MPUHAIIEKANIMX ITON Tpymnie. TeM caMbiM, MBI MOXEM TMPEAIOI0KUTh, YTO C POCTOM YHCIIA
NOTYMHEHHBIX 0C00€, NOMUHHUPYIOIIME OCOOM KOHTPOJIMPOBAIU HX, HO TMOCKOJIBKY 3TOT
KOHTPOJIb KOHKYPEHTOB TpeOOBal BpPEMEHH M YCHJIHMM, OHH TEpsUId €ro BHE CeMbH H/WIK
CTAaHOBMUJIUCh HECMOCOOHBIMU  KOHTPOJHMPOBATh CBOMX MapTHEPOB. JloMHUHUpYOIIHE U
MOTYMHEHHBIE OCOOM M3 COCEIHUX TPYII TaK M He ObUTM HACHTU(UIIMPOBAHBI B KauyecTBE
BHEOpaYHBIX MAPTHEPOB, UTO MOATBEPANUIIO HATUYME KOHTPOJIS HAJl MOAYUHEHHBIMU OCOOSIMU U
BBICOKHE U3JIEPKKHU ITOTO KOHTPOJIS. JJOMMHUPYIOMIUM OCOOSIM, BEPOSTHO, MPHUIILIOCH TIOWTH HA
KOMIIPOMUCC MEXIY 0OecreuyeHueM OTI[OBCTBA BHYTPH CBOUX CEMEW M MOWCKAaMH BHEOPauHBIX
KOMYJISIIMNA, TTOCKOJIBKY BOCIIPOM3BOACTBO OBIIIO CHHXPOHU3UPOBAHO HA COCETHUX TEPPUTOPHUSIX.
Bunumo, 3TH Be anbTepHATUBBI SBJISIOTCS B3aMMOUCKITIOUYAIOLIUME CTPATETHSIMH, © MBI MOKEM
3aKOHOMEPHO TMPEINOJIOKUTh, YTO IOMUHHPYIOIIUE CaMIbl HE YYacTBYIOT BO BHEOpA4HOM
KOMYJALUU. ITO MOXKET O0BSCHUTH, MOYEMY clydyaliHble ocoOu AaBanu motoMctBo 11.6 + 2%
MOJIOZIBIX B MeHee ueM 25 + 5.2% nomeTos.

VY ajpnuiicKuX CYpKOB HAJIMYHE MOAYMHEHHBIX CaMIIOB BO BpeMsi THOCPHALIMU yBEINYHBACT
[IaHC BbDKMBaHUS kKak y motomctBa (Grimm et al., 2003; Allainé and Theuriau, 2004), Tak u 'y
nomuHupyomux ocobeit (Grimm et al.,, 2003), Tem cambIM, YCHIHMBas CIIOCOOHOCTH
JOMUHAHTHOTO caMmila K BOCHPOM3BOACTBY (0ObIMHO oOTHA TMOTOMCTBa). OIHAKO paccelieHHue
MOJYMHEHHBIX 0co0ei Breuer Oosbiue u3gepskku (Arnold, 1993; Frey-Roos, 1998), kortopsie
YCUIIMBAIOTCS TPH  BBICOKOM IUIOTHOCTH MOMyJsUMU. Takum oOpa3oM, Jaxke ecliu
JOMUHHPYIOIIUE CaMIIbl MOTYT OBITh 3aMHTEPECOBAHBI B COXPAHEHUH TMOAYMHEHHBIX CaMIIOB B
CeMbe, CHJIa JKOJIOTMUYECKHX OTPaHMUYEHUN MOXKET MPHUBECTH K TOMY, YTO PENpOTyKTHUBHAs
yCcTynka cTaHeT Hed()(EeKTHBHOW W3-3a BBITO/, MOJYYaeMbIX MOJYMHEHHBIMH OCOOSMHU,
OCTaBIIMMUCS B rpynmne. boiee TOro, 370 MOXXeT OOBSCHUTH, MOYEMY TOJIBKO MOAYMHEHHBIN
camel, cpenu mectu Apyrux gaBmmx notomctBo OBCII u3 cBoel cemeiHO# rpymbl, ObUT B
POJICTBEHHOU CBSI3M C JOMHHAHTHBIM CaMIIOM, TOTJIa Kak JApyrue He ObIM B POJCTBE HU C
JTOMWHAHTHBLIM CaMIIOM, HU ¢ JOMHWHAHTHONH CaMKOH.

Buvibop camkoti napmuepa: ewge 0oun onpedenaowuii pakmop BEK

st Toro utoObl camku ydactBoBann B BBK, HeoOxomumo cnenate aBa momyiieHus. Bo-
NEPBBIX, BHIOOP COLMATLHOTO MAapPTHEPA, BEPOSITHO, OIPAHUYEH, YTO MPUBOAUT K TOMY, YTO
caMKe MPHUXOAUTCS BeIOMpaTh cebe maptHepa yepe3 BBO (Slagsvold and Dale, 1994; Jennions
and Petrie, 2000). Bo-BTOpbIX, IODKEH HMMETbCS BHEOpayHbId MapTHep Ooyiee BBICOKOTO
KauecTBa, yeM Opaunbiii maptaep (Shellman Reeve and Reeve, 2000). BwiGop camok y
aNbIUICKOTO  CypKa, BEPOSITHO, OrpaHWyeH. B JeHCTBUTENBHOCTH, Kak U JPyTUX
TEPPUTOPUAIBHBIX BUIOB, T/I€ COLMAIBHBIN CTATYC OMpeNesieT BO3MOKHOCTh BOCIIPOU3BOICTBA
(namp., Calf et al., 2003), camku MOTYT KOHKYPHUPOBATh 3a TEPPUTOPHIO, a HE 3a caMIIOB. TaKkum
obpazoMm, BBK Moker OBITH CpeACcTBOM, MpU MOMOIIM KOTOPOTO CAaMKH MOTYT BBbIOMpAaTh
JYYIIUX CaMIIOB.

Bonpekn Hamum oxuganusm, BBO He pocio TMHEHHO BMECTE CO CBA3BIO MEXKIY MOJOBBIMHU
naptHepamu. Haimm pe3ynbTaThl cKopee MpearnoaraimT, YTO CAMKH JIbIIUACKUX CYPKOB MOTYT
BoBiekatecsi B BBK nans BbhiOopa BHeOpayHOro mnapTHepa € MNPOMEXKYTOYHBIM YPOBHEM
TeHETUYECKOTO CXOJCTBA Ui TOTO, YTOOBI TMPOM3BECTH TMOTOMCTBO C ONTUMAJIbHBIM
uHOpuauHromM/ayTopuanarom. CBHUIETEIbCTBA CiIydaeB MPeJOTBpAIlCHUsS HWHOPUAMHTA Y
aNbUICKUX CYPKOB OCHOBAaHBI Ha TOM, YTO JOMHUHHUPYIOUIME CaMKH, BEPOSITHO, H30€raroT
OJM3KOPOACTBEHHOTO CKpeluBanus (ObT OTMEYEH TOJBKO OJIMH Clydaid CriapuBaHUs MaTepH U
chiHa 3a 12 jieT uwccrenoBaHMii), ¥ KaK Pe3yJIbTaT, TOJBKO HEOOJbIIOE YHUCIO TOJYMHEHHBIX
CaMIIOB, HE CBSI3aHHBIX C HUMH, a Tak)Ke OOJBIIMHCTBO CIyYaiHBIX OCOOEH M3 OTHaJICHHBIX
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nonynsauuii  npousBoauan OBCII. OpnHako, CBsi3b BHEOpAyHBIX MMApPTHEPOB C CAMKOW He
OKazajach OJIMKE K ONTHUMAIbHOMY YPOBHIO, Ye€M CBsI3b CEMEHHBIX MapTHEPOB C TaKOBOW.
BeposTHo, cpaBHeHHe He ObLIO MPOBEAEHO C MPUMEPAMHU, MPEACTABISIOLUMHI COLMAIbHBIN
cTatyc BHeOpawyHOro mnapTHepa. JledcTBUTENnbHO, B 3TOM ciydae 66,7% wu 33,3% ocobeii
SIBJSIIOTCS TIOMYMHEHHBIMU W CIydaHbIMH 0co0siMu 1o cpaBHeHuto ¢ 1,9% u 98,1% Bcex
BHEOpauHbIX MapTHEPOB. SICHO, YTO HEOOXOAUMO OOJbLIE AAHHBIX JUIS CPaBHEHUS CBS3U
BHEOPAYHBIX ¥ CEMEWHBIX MapTHEPOB.

CamKu aJbIUHACKOr0 CypKa MOTYT OBITh TaKXe BOBJICUEHBI BO BHEOPAUHYIO KOMYJISLMIO TS
TOro, 4TOOBl BBIOpPAaTh BHEOpAYHOro mapTHepa Oosee TeTepO3UrOTHOrO, YeM HX CeMeiHbIe
napTHepbl. B camom nene, mponopiusi BHEOpauHOro MOTOMCTBA 3aBUCUT OT B3aMMOOTHOLUEHUMN
MEXJAy KOJMYECTBOM TMOAYMHEHHBIX CaMIOB BHYTPU CEMEHWHOW Tpynmbl W MapHOU
reTCPpO3UTOTHOCTH CaMIIOB. HOCKOHBKy npomnopuunsa BHe6paqur0 IIOTOMCTBA [JOJI’)KHA
BBIpakaTh BBIOOP caMKH OoJjee OJIM3KO, YeM YacToTa CiaydyaeB BHEOPAUYHOIO OTI[OBCTBA, TO MBI
npearmnoJjara€M, 4To0 CaMKM BKJIIAAbIBAKOT 6011]3]].[6 B POXACHHC BHe6pa‘IHOFO IIOTOMCTBA, 4TO
BEPOSITHOCTh HAXOXJAEHHUS BHEOPAYHOrO camlla, KOTOPbI OyJeT jydile ceMeWHOro, BhICOKA.
Bonee Toro, BHeOpauHbie camIilbl OKa3aluCh OOJiee IeTepO3UTOTHBIMU, YeM ceMeiHble. Takum
obpazoM, ecnu yOpaTh TPEMATCTBHUSA, JIekKalIUe TMepe] BBIOOPOM CaMKH, TO TIOCIEIHUE
MOKa3bIBAIOT TEHCHLIMIO K BEIOOPY BBICOKO ME€TEPO3UIOTHBIX MAapTHEPOB.

Pesynomamoul kouKypenyuu medncoy camyamu u 6bl00p camya camkou. 08a 3anymaHHbIX

npoyecca
BBO mnpoucxoaut: 1) Kkorma AeHCTBHTEIBHO €CTh HEOOXOAMMOCTH BO BHEOpauHOM
komynsuuu  (T.e. camMKa He ObUla MapTHEpIIEH NpeanovYuTaeMoro camila — BBICOKO

reTepO3UroTHOrO W OMTUMAIBHOTO C TOYKH 3PEHHUSI POJCTBA) M 2) KOrja HET OrpaHUYeHHUH B
BbIOOpE BHEOpauHBIX MAPTHEPOB (T.. TPYIIBI C HECKOJIBKUMH MOMYMHEHHBIMH CaMLaMu |
caMKaMH, He SIBJISIOLIMMHUCSA MapTHEpaAMU CaMIIOB, T€TEPO3UTOTHBIX M ONTHUMAIIbHBIX C TOYKHU
3peHuss pojactBa). Tem cambIiM, BbIOOp CaMKH OBITh CBSI3aH C KOHTPOJIEM PENpPOIYKIUH
JOMHUHHUPYIOIIMM caMlloOM. B f1elicTBUTENbHOCTH, BIUSHUE CBA3M C MapHbIM CaMIlIOM U
KOJIMYeCTBAa TMOJYMHEHHBIX 0CO0€l HOCHUIIO aJMUTUBHBIM Xapakrep. OIHAKO, YYUTBIBAas ITOT
aqIUTUBHBIA 3D deKxT, HEoOXO0IUMO TPOBECTH JOMOJHUTEIBHBIE HWCCAEAOBAHUS, YTOOBI
BBISICHUTD, SIBJISIETCSI JIM KOHTPOJIb CO CTOPOHBI CaMIila WJIM BBIOOP CaMKH pelarouM (HakTopomM
BHeOpauHo# konysiiun. Tem He MeHee, ApHosba u Ap. (Arnold et al., 1994) npeamnonoxu, 4To
CBIHOBbSI JOMUHHUPYIOILIETO camila SBJISIOTCS HAWIY4YIIMMHU KaHIUAATaMU Ha TO, YTOOBI CTaTh
BHeOpauHbIMU TapTHepamu. OnHaKo, HEOOJBIIOE YHUCIO MOAYMHEHHBIX CaMIOB, CTaBLIMX
OTLIaMU BHEOpAuUHBIX CYpKOB, HE OBbLIM CHIHOBBSIMH JTOMHUHHPYIOIIEro camia. JloMuHupyomue
CaMKM MOryT wu30eratb CHapuWBaHUs C CHIHOBbSIMM JOMMHHUPYIOILErOo camila, €cClid OHHU
HaXOAWIUCh B POJICTBEHHOW CBsi3U. Toraa yKIIOHEHHE CaMOK OT CapuBaHUsl ¢ POJACTBEHHBIMU
0COOSIMM MOXET CTaThb aJbTEPHATUBHBIM OOBSICHEHHEM HU3KOTO MPOLIEHTA MOJYMHEHHBIX
0co0eil, MOCKONbKY OHHM HMMEIOT OONBIIYI0 BEPOSITHOCTh OKa3aThbCs B POJCTBE C CaMKaMHU H,
CJIeIOBATENIbHO, OOJBIIIOr0 MPOIEHTa CIydYalWHBIX OcoOel, CTaBIIMX OTIAaMH BHEOpauHBIX
MOJIOZBIX OCOOEH.

B 3akiroueHue, MBI TojlaraeM, 4TO BBICOKAs KOHKYPEHIUS MEXIy camIlaMH B CEMEHHBIX
rpynmnax ajmbMUHCKUX CYPKOB ONarompusTCTBYET BO3MOXKHOCTH BHEOpAYHOW KOMYJSLUU HE
yepe3 OrpaHMYeHHe KOHTPOJS MOJYMHEHHBIX OcoOell, a 4epe3 yMEeHbLIEHHE CIIOCOOHOCTHU
JOMUHHUPYIOILIETO caMila KOHTPOJIUPOBATh CBOIO CaMKY U caMIoB M3BHe. Kak conmanbHas cpeja,
Tak 1 BeIOOp camku mpuBoaaT Kk BBK, a mouck BBO moxer ObITH cpeacTBOM, MpU MOMOIIH
KOTOPOTO CAMKH CYPKOB PEryJIUpPYIOT TeHETHYECKUE KaueCTBa MOJIOBLIX MAPTHEPOB.
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