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production are spatially isolated from their off;pr;’ng“l)gg/fc)le
the offspring are put into a special habitat (for example m'irlilse
lurt}le eggs) or because the zygotes are spewed gul i'nt(() tll:e
environment and dispersed (for instance, most aquatic invert i
brates). Paxrenlal care is precluded unless there isg generatioe-
oyex‘lzlp In time and space. Long life expectancy and Ion
dispersal rates are prerequisites to kin-based socia'] systems "

EFFECTS OF OVERLAPPING REPRODUCTIVE PERIODS [f gver]
l)etween. generations extends beyond the onset of reproductiap
o.f the filial generation, parent-offspring incest becomes 00“
sible. Ho.wever. Slater (1959) pointed out that for pure] pdS-
mographic reasons, the likelihood of incestuous malirij in
humar.)s under primitive conditions is very small: at sei “;
tma}l}unty, an individual js unlikely to have o surviviné parentu(?r
0 have a survivi sibling that j :
e @ s ng sibling that is sexually mature and of the

Caonsider, again, Alto's Group of baboons. A female will, o
the average, give birth to her first infant at the age of six In’thn

-10—11 years before her death she wil] produce about 8 inf;mt (te
mter.vals of 19 months. Even if her first offspring is a male xjha
survives to maturity (an improbable event: p=.10, if '10
mortality rates were as low as females’, which is'un'lik lmd'e
mother would be unlikely to ljve past the age at which eve Y{]’ \
firsthorn son first reaches full adult status, at about 8—loenea:
:)\fi:a}g];er;gnsd Lscg)rleedin}g]. Tl.ws, mother-sonincest will be rare,yeven

al m igrati

even sfch ma“s; antsms (migration, taboos, and so on) to

Since daughters breed at a younger age than sons do, it
vyould at first seem that father-daughter incest would be m('Jr1
likely. However, by the same token, fathers are older than ar:
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mothers when they first produce offspring. Moreover, changesin
adult male dominance rank, correlation of rank with reproduc-
tive success, and mortality rates that probably are higher than
those of adult females may make such an event at least as
unlikely as mother-son incest. The available data indicate that a
father is unlikely to be in high reproductive rank positions when
his daughter matures five to six years later {Hausfater, 1975;
Saunders and Hausfater, 1978), thus making father-daughter
incest even less likely.

As aresult, the only form of incest that could occur with an
appreciable frequency is between brother and sister, particu-
larly between older brothers and younger sisters. In a moderate-
ly promiscuous society, such as that of savannah baboons, the
siblings are usually half-sibs. In monogamous primate species,
such as gibbons, Hylobates lar (Carpenter, 1940) and titi mon-
keys, Callicebus moloch {Mason, 1966, 1978), in which siblings
are usually full sibs, dispersal of the young before sexual
maturity may be an important mechanism for reducing such
potentially detrimental inbreeding.

EFFECTS OF MALE-FEMALE COMPOSITION Increased levels of ag-
gression among adult males coincide with the onset of estrus in
adult females in many group-living mammals, including several
primate species, for example, rhesus, Macaca mulatta (Chance,
1956; Wilson and Boelkins, 1970), baboons, Papio sp. (Hall and
DeVore, 1965) and ring-tailed lemurs, Lemur catta (Jolly, 1967).
Dunbar (this volume, Chapter 4) has explored some of the
consequences of variations in adult sex ratios for socio-sexual
interactions in gelada baboon groups. Hausfater (1975} showed
that in yellow baboons, the rate of agonistic behavior in adult
males was significantly lower on days when at least one female
was in estrus than when none were, possibly as a result of
greater intermale spacing. However, when at least one female
was in estrus, males were more frequently involved in inconsis-
tent dominance interactions, a prerequisite to rank change, and
were wounded more often; that is, when at least one female was
in estrus, fights involving males were less common but more
dangerous. Since the expected number of females simultaneous-
ly in estrus is a probabilistic function of the number of females in
the group [Altmann, 1962), the rate of aggression in a group will
depend on its adult composition.

EFFECTS OF SMALL-SAMPLEFLUCTUATIONS Effects ' ' - ---f
small-sample demographic variations are poorl






penaviors. ulearly, we are dealing primarily with terra incog-
nita, but no less important for that.

What are the consequences for behavior of the feedback loop
that results from the influence of behavior on life history
processes, and thus on group composition? Surely it would be
premature to attempt to answer that question, but we would like
to point oul one tantalizing implication of these relations. The
variance in some behaviors has a heritable component; that is,
some differences in behavior can be attributed in part to
differences in genotype. The remainder of the variance is
attributable to environmental differences, broadly speaking,
and we have tried to make a case for the importance for behavior
of one aspect of the environment, namely, group composition—or
if you will, the social environment. But if group composition is
the result of life history processes, and if these life history
processes, in turn, have a heritable component, then some part of
the variance in the social environment is heritable!

The concept of a heritable component to the environment
may explain why the behavior of animals often exhibits a degree
of species-typical stereotype that is much narrower than one
would expect from their experimentally demonstrable capacity
for learning and for other environmentally induced variability.
If, as seems often to be the case, the members of a species develop
certain forms of behavior and social responses through interac-
tions with their parents, their siblings, and other members of
their social group, such group processes are made possible by life
history patterns that have a heritable component. Imprinting is
practical only when there is a reasonable guarantee that the
appropriate social partners will be available at the right time in
an individual’s life history,
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