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High degrees of relatedness within primate social groups are thought to promote
the evolution of altruistic behavior via kin selection. Dispersal, for whatever
reason, should limit opportunities for nepotistic behaviors. Conversely, emigra-
tion is usually attributed to the avoidance of inbreeding depression. Actual dis-
persal patterns may result from a balance of these forces. Systematic behavioral
differences are expected between taxa that differ in such patterns. In fact, com-
parisons of (a) colobines vs. cercopithecines, (b) bonnet, stumptailed, and Bar-
bary macaques vs. Japanese and rhesus macaques, and (c) red vs. mantled
howler monkeys yield a perplexing blend of unexplained differences and unmet
theoretical expectations. Kin selection may be less important than generally be-
lieved, and/or methodological standardization more 0.
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INTRODUCTION

Patterns of dispersal and nepotism are inextricably linked, for the sim-
ple reason that nepotism-—kin-directed beneficence—cannot be diregteﬂ
toward kin if one has dispersed away from them. More importantly, it %
unlikely that any inclination toward nepotism directed at .rarely encout-
tered kin would evolve (Sherman, 1981). This nepotism—dlsgersal link 5
explored by Gouzoules (1984) in much greater depth than Is attempted
here.

Instead, this paper focuses on examples of the sorts gf questions that
are involved with the dispersal-nepotism linkage, emphasizing the problers
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362 Moore
that can arise when the linkage is seen as a causal one [i-e., that individuals
disperse (or not) in order to avoid (or remain with) close kin].

Prevailing views about the nature of the relationship between dispersal
and nepotism in primates come largely from a faulty scenario, based on the
combination of two correct models about social systems, plus an observation.
The first correct model is Hamilton’s (1964) explanation for the evolution
of nepotistic behaviors through kin selection. Nepotism, the behavior of act-
ing with apparent altruism toward kin, is familiar to all animal behaviorists
and has, in many cases, become the null hypothesis—individuals behaving
nicely to each other are assumed to be kin (Walters, 1981). The second
model is Wrangham’s (1980) explanation for the evolution of female-bonded
primate groups, in which the distribution of a species’ key resources is such
that if they can be defended, stable troops of matrilineally related females
should be favored. This corresponds roughly to a predicted association be-
tween female transfer and folivory, since confirmed (Moore, 1984). Wrang-
ham’s model has been enormously successful in explaining the ecological
distribution of nepotism and has played an important role in shaping the
field of primate socioecology over the last decade.

The observation is that inbreeding depression exists; in captivity the
mating of close or moderately close relatives produces lowered viability in
the offspring of a variety of primate and nonprimate species (Thornhill, in
press).

Combined, these observations have led to the following popular sce-
nario: in all but a few exceptional species, primate troops are formed of
matrilineally related females which cooperatively defend their feeding
range and/or guard each other against predators. Since inbreeding depres-
sion is a potentially serious problem, inbreeding must be avoided. The easi-
est way to do this is by differential dispersal from the natal group. Since
females are staying, males have to 80. Accordingly male-biased dispersal,
placing limits on possibilities for male nepotism, is the predicted conse-
quence of female nepotism plus inbreeding depression. The scenario is
popular because male-bjased dispersal is indeed nearly universal among
mammals (Greenwood, 1980). Then-recognized exceptions, such as chim-
panzees, are explicable by Wrangham’s model: in these species, females
seem to be “the dispersing sex,” and since females disperse for ecological
reasons, males presumably are not required to leave in order to avoid in-
breeding and so can form male-bonded social groups,

The significance of this scenario is hard to overstate. The idea that
if one sex disperses, the other does not need to (and so does not) is per-
vasive (e.g., Maynard Smith, 1984; Packer, 1985; Pusey, 1987: for discussion
see Clutton-Brock, 1989; Moore, 1991). Colvin (1986, p. 131) summarized
mammalian demography thus: “In primates, as in other mammals, it is
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males that emigrate, while females remain with their natal group through-
ir lives (emphasis added).” . o

o tl’lglreig asré th()) empirical ;))roblems with this proposition. First, it is
fairly clear that some species, such as mantled howler monkeys, Sho‘;lg;%f
preciable rates of dispersal and transfer by both sexes (G.Iander, 0;
Moore, 1984); no individual is taking advantage of the situation to re;,)mam
nepotistically at home. Second, in princip_le, bo'th sexes can enjoy the bene-
fits of nepotism and moderate outbreeding, w1tbout dlspersal. ot

Killer whales (orcas, Orcinus orca) are highly social mammals“t a
live in stable pods of =10-50 individuals, at least among the cgast?l r:;x(;
dent” populations of Puget Sound, where they have been studied ort 20
years (Kirkevold and Lockard, 1986). These pqu may Pe the rnost.s a
social units known for any mammal. Given thelf long lifespans [estimates
range to 80 years for females in Puget Sound (Bigg et al., 1987)] any state:
ments about dispersal based on only 10-20 years of obs.ervatlon are S(;me
what preliminary. However, the best evidence available from t elsle
longitudinally studied pods suggests that both males and females. norx;aga8 6)-,
remain in their natal pods for life (Bain, 1989; Balcomb and Bigg, 4

i ., 1987; Heimlich-Boran, 1986). .
e t'elt'h?cl ,eitent of beneficent or cooperative behavi(?r among orcas is un-
certain (not surprising, given the difficulty of o_bservmg thet:n), ‘but it ma;;
be substantial. Lopez and Lopez (1985) describe cooperative hunm:)g o
seals and sea lions by orcas off Punta Norte, Pat_agoma, and note obser-
vations of adult males apparently teaching juveniles how to‘capture sea
lions from the beach by surfing in on waves and temporarlly‘strandu.]tg_
themselves as they grab their prey. “Teaching” took the form of elthill: wali-
ing offshore while the juvenile made repeated solo attempts or Islal King sa
multaneous attempts. “Several times, an adp]t flung a capturi live :ﬁe
lion toward a juvenile which had not caught its own prey, and t ;:,”Julz e
pushed the prey with its head or body, or captured it in its mouth” (Lop
z, 1985, p. 182). . '

e L\:/Iilea{ sets thips apar)t from a cat teaching 'its young to play with mlcz,:
for example, is that males were observe'd doing the teaching. Orc;:a Lgoez
are typically multimale (Balcomb and Bigg, 1986) and Lopez an p

isti i ir kittens to prey,
2Mother cats (Felis catus) exhibit a “characteristic sequence oé" e;(pom%% ::e:lr]el;tlgiing ° ;; ¢ gy
First they bring dead prey to the kittens and eat it in front of t er;. e S i i1
but do not eat it. Next they bring live prey to 'lhe kittens and allow them 10 play wib
but recapture it if it escapes. Finally they take little part in the prey cad Olgm}; e e i
merely moving toward the prey initiaily while their now cxpenence‘ gle g dispaten W
efficiently” (Caro, 1980, pp. 29-30); this type ol experience has dem(w;'r:\everp e earuing
on the kittens’ subsequent predatory behavior (C_Taro, 198'0‘). _.a ver ho leaming
mechanism employed by the kittens (Pallaud, 1984), it secems [air to say
in some real sense “teaching” her young.
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(1985) report 6 adult males and 5 adult females among the ca. 30 whales
observed at Punta Norte. While their breeding system is not known, pa-
ternity certainty seems unlikely to be great. Such high-investment behavior
by males in large multimale groups is almost nonexistent among primates,
with the significant exception of the Barbary macaque.

It is tempting to think that these two unusual attributes—lack of dis-
persal and indications of unusually high degrees of beneficent behav-
ior—are connected; that because they do not disperse they must be highly
inbred and consequently nepotistic. In fact, genetic evidence suggests high
levels of inbreeding in the Puget Sound population (Hoelzel and Dover,
1991). However, behavioral observations suggest that they do something
else highly unusual—the social group may not be the mating system. When
pods meet, instead of fighting in territorial battles, they copulate (Osborne,
1986), thereby providing a means to reduce close inbreeding without dis-
persal. These reports are preliminary, and much remains to be done to
document the breeding system of killer whales, particularly the nature of
interactions between communities, but apparently they would rather copu-
late than switch.

Understanding how behavior and social systems evolve depends com-
pletely on the discovery of Successful dispersal systems—i.e., how gametes
are dispersed (Shields, 1987). As killer whales seem to illustrate, the dis-
persal of gametes and the dispersal of individuals from their natal social
groups are not necessarily linked, and/or high levels of inbreeding are not
necessarily to be avoided by dispersal. Dispersal—long-term change of
one’s social group—is not needed for an “adequate” degree of outbreeding
to be obtained [where “adequate” is determined by the breeding history
of the population (Templeton, 1987)].

Adherence to a one sex 80¢s; one sex stays paradigm blinds us to a
variety of interesting problems and may block efforts to understand other
recognized puzzles. This paper reviews several such primatological puzzles,
emphasizing, in each case, the way in which knowledge of dispersal can
help to interpret what is going on and how it evolved,

LANGUR MALE BANDS
(There Is Always Another Theory Consistent with Partial Data )
The first puzzle is a conceptually simple problem—the basis for coa-
litions among male gray langurs (Presbytis entellus). Gray langurs have been

studied at more than 20 sites throughout South Asia, in a wide variety of
habitats. At intermediate population densities, most of the troops at a site
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are likely to be unimale most of the tin;e; a sixl]lgleaizmlc)l:g; Sm:ri[l‘i :Sgegraeif_srl::llg
expels all other males, who ur;xte to form a '—ml y fendéd renmst other
bands live in home ranges which are aggressively de pgeinst other
ds and which overlap the ranges of approx_u.nately thr
g]i:;iul;alntroops; within bands, males may form ct.)ahtlc;\rfxls, the Engf;sg 5(;?
which support each other during intrz}ba}}l?h:gr?)r;;imbz(mdc;o;i,h L ch,allenge
as become a “classic scenario, 1ds ¢ i
E;:lvt?;t rzsidents or wait until a resident vanishes (e.g., 1; kg:e:;gna I:;Zc:s-
tor) and then invade. Having invaded, males typically fig ame gerhaps
selves; if a single winner emerges, l?e expels all other n?dem, ,K]tema-
commits infanticide, and settles into his role as the new remltima.le (Eird,
tively, no single winner emergesda;d_the t;gto;)l 9rggrr)lams mu
; 1988; Sommer and Rajpurohit, 9)- o _
il 12?1\;22 thus exhibit at least three lc?v.els of n?terest: l‘ndl:?}?;th nf;?y
lition, and band. What is the basis for coalitional alllz?m'ces, gn\{zem oL mar
male replacements end with only a single ma]e‘attalm(ljlg resl:/I o 1985)
Within the single multicoalition band studied to }z;ta }S foor ,Was asj
the three adult coalitions appeared to l?e age-graded. acs o ite
signed a score based on observable inj;gzsiggﬁir;b; (;;f s;g:a,ls Eetoed Lo,
and on the development of hi - Tot om
8“{1;;33;)”) to 8.5 (“old™); rankings correlated strongly w;ltl; emg;cj_ 1:::31?;
tive assessments of age (cf. Hrdy, 1977, pp. 72—7§).‘:['he’,t (rzores memoer
coalitions differed significantly from each other in “age : Wh’ with me-
dian scores of 0.5, 2, and 6 (Moore, ,}985)' The question is, y
itions with like-aged males? . ' ' ]
form Ics?ea;;tism among cohgorts of brothers i's'an obvious flrsltgglglfas(%lé_
mann, 1979), exactly analogous to the coahtlo'ns‘ Bertr;x;:. ( )
scribed among male lions. However, the predictions o ) Tker e Buscy,
game theory are remarkably similar in such a context ( a e otah o
1982). If the resource (here, a troop of female lanng)]'l:'ons e o
attract multiple competitors, competitors whq form colez1 i ble I o
vored. Kin selection theory suggests that relatlves' shou o it fahting
ever, if kin are of widely differing ages (and age is corfre;) a i @ arous
abili,ty) a postprime male might do better for himsel yf i ning 2 eout
of othe’r postprimes, where he has a reasonable chancerokirrln(cf. g}-\pp]eby,
of accepting nomating status with a group of younge by of mating
1983). Clearly, the relevant parameters mplude his pro A
and the degree to which his participation in an aggrcssnvf O oo se
help his relatives retain a troop; 1 have n(?t tried to fo.m;zlaelsz
we have little realistic chance of measu'r{ng su'ch v:ﬂ?at b]' within existing
So either nepotistic or nonkin coalitions fit comfor ei r); D o
paradigms for explaining the ultimate basis of such age-g
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and “which is more important” can be answered only with data on the
distribution of kinship within a large sample of langur male bands. Without
assessment of actual relatedness among coalition members, the question

appears unanswerable. [See Packer et al. (1991) for such an assessment in
lions.]

THE “NICE” MACAQUES

(Dispersal Patterns Place Bounds on Interpretations of Psychological
Differences Among Species.)

The second example is somewhat more complex and deals very directly
with the interaction of our expectations regarding inbreeding avoidance and
data on dispersal. It also involves what I think will be a major direction of
primate socioecology in the next decade: the investigation of ecological bases
for what have been called “temperament” or “style” differences among spe-
cies. The question is, what makes Barbary, bonnet, and stumptail macaques
o much “nicer” (e.g., less aggressive to conspecifics and to humans, less
rigidly hierarchical) than rhesus, pigtail, or Japanese macaques? Barbary ma-
caques (Macaca sylvanus), bonnets (M. rediata), and stumptails (M. arctoides)
form a natural grouping on at least two grounds. Males are single-mount
ejaculators, and intragroup relationships are characterized as more “easygo-
ing” than those of other macaques (Shively er al., 1982).

Bonnet macaques have been compared with a number of species in
laboratory settings and are consistently found to be more affiliative and/or
less aggressive, at least in intrasexual relationships (Caldecott, 1986); as
Small (1982) notes, this depends to some degree on how “affiliative” is
defined, emphasizing the need to be explicit in descriptions of such traits.
Clarke and Mason (1988) compared female bonnet, rhesus (M. mulatta),
and crab-eating (M. Jfascicularis) macaque responses to a novel and very
useful test paradigm: the investigator simply sat in front of individually
caged monkeys, avoiding eye contact or any other overt interaction, and
recorded the occurrence of a variety of agonistic and affiliative behaviors.
As Clarke and Mason empbhasize, the standardized nature of the stimulus
allows one to conclude that consistent differences among the species are
due to differences in temperament. Given the relative ease and replicability
of the test method, as well as the obvious adaptability to tests with con-
specifics behind one-way glass, this technique seems to have great promise
for assessing selected aspects of primate personalities.

As shown in Fig. |, rhesus reacted with little unambiguous fear (grim-
ace, alarm, and screech) and much hostility to the observer (threat, bark,
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Fig. 1. Rhesus (R), bonnet (B), and crab-ealing (C) macaque rcsponiigv;élersrsaécl)e alI;
Obgs.(*,r\;e,r. Data for ;he figure were calculaled from Clarke and Mason ( s

i g olescent
and are percentages of 1/0 scores for 15 sec intervals, Data come from seven ad

i subject = i Is collected over 15 days.
females of each species; N for each subject = 150 intervals o e

ow : 31
Clarke and Mason include lipsmacking inf their * Cbc')mgﬁzll[fcflcazt/riorcaall:%gonri}acancti Cipla-
ior i i ition of its ambigu C oral lcanc
S e ey g::l(;/gglala from their Condition 1 (initial habituation) are

cating” vs fearful; p. 360). following

initi SPONSIVENCss & SpONSivEness
used here, as interactions between initial responsivencss and responsiv
,
habituation are complex.

lunge, cage shake); crab-eating macaques show‘ed thekocﬁnwplo;ﬁiec hpizt:r];t
Bonnet macaques showed neither; instead, they llpsmaq T O o
interpreted as either fear or apge;gg;aent, but certainly not agg
e and Mason, 1988, pp. 359-360). . ) )

(Clarlf:le Waal and Luttrell (1989) compared the domdmance.a tsi?:e:oﬁ(;f
stumptail and rhesus macaques, based on data collecte on'lc ‘E‘)[exhibit] !
groups over a period of 8 years. They found that stumptz:es o o Whal
looser, more relaxed dominance style t.han the rh'esu_s mon rr)l/ore frequent
and Luttrell, 1989, p. 100) and that, while aggression 18 f::v:ne o
in stumptails, they escalate rarely and show much more actlv

e %);Am unaware of comparable direct quantitative COI’?}] e aal and
bary macaques with other species and fst;gggz;gész \ch])cial ispasitions
PR I‘)" 85)b thath'tal:/idgg?lllyoif the results from various site,s'a'nd
be combin m coordinated effort requiring
measures and 2) primatological
d much light on ma-
rative information.”

parison of Bar-

among primates .
investigators can be combined—a long—ter
that 1) investigators agree on standardized ure ¢
journals accept papers that in themselves may 1; shed
caque socioecology but contribute to the pool of comp



368 Moore

Individual mean % score
10 20 30 40 50
1 1 [ 1 1

GROOMING
Stumptail
Rhesus

CONCILIATORY
Stumptail -
Rhesus V%

22

Mean events per hour:

THREAT FREQUENCY f ! ! !
Stumptail

002 .004 .006 .008 .01
EIERCE BITING 1 1 I

Stumptail

Rhesus

Fig. 2. Stumptail and rhesus macaque dominance styles calculated [rom “all partners”
data in Table | of de Waal and Luttrell (1989). For rhesus monkeys, I used the arith-

melic mean of measures for the two groups observed. Grooming: Percentage of scan

samples allogrooming. Conciliatory: Individuals were considered “conciliatory” if they
“engage[d] in nonagonistic body contact during the 10 min postconflict observation
only, or earlier during this observation than during the matched control observation”
(p. 89). This figure shows the percentage of 10-min intervals following a conflict, Threat

Jrequency: threats per focal hour. Fierce biting: Bitling incidents, all occurrence sam-
pling. Percentage scores shown are derived measures.

Despite the lack of formally comparative data, it is clear from the
statements of researchers who have worked with them that Barbary ma-
caques are less aggressive than is typical of rhesus, pigtail, or probably Japa-
nese macaques (Fa, 1984; Kuester and Paul, 1986; Taub, 1980).

It is remarkable that nearly every discussion of the unusual degree
of beneficent behavior observed in these mornkeys alludes to the likelihood
either that it is the result of higher levels of relatedness due to lack of
male migration and consequent inbreeding—i.e., that it reflects nepotism
(Taub, 1980)—or that these relaxed relationships, especially among males,
make it possible for males to stay in their natal groups and so result in
inbreeding (Deag, 1980). In either scenario, the observed beneficence is
hypothesized to correlate with higher levels of genetic relatedness within
the troops, due entirely to reduced male dispersal. If they are nice, they

wmY
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must be nepotistic; low male migratlig&r:;t;‘s alndabs[ne{lgc;;t\t;leal;aevnirg’]agr;
ally related (Caldecott, ; Shively ., ; ,
o aTSh‘;;l L1155 ii}ydirect cofxtrast to what is writFen about Barbary andtl;icincxlli:f
macaques in the context of dispersal (li'tdtle 1; ktr11]ol\)v(;1n ;1:;);1; dst};g:};ary a
persal patterns). Wrangham (1980) considers both b : oary !
g:;iespto be f)emale gonded (which he suggests Is assEmaE‘iﬁe\rx:tti'; r[?éi:
dispersal). More recently, Pusey (1988’. p. 146) states t atth rete s itle
their genus in dispersal patterns, (Pusey and
ation” of field studies of these and bonnet macaques :

;gZﬁeguI%?, p. 253). Such statements indicate tl'_lat male. dﬁsperiglbiaer;gafteizc
male philopatry have come to be default expf:cta'tlons, Wh‘l‘C ;ls g e
since there is no accepted procedure for rejecting such “null hyp

e, 1984, 1988).
(MoorW’ithout accep)table data and generally apcepted ways t;l) ctztxlr:;u;: (t)}:::
importance of observed dispersal rates, we will not knc?w v»l; iause he oo
served behavioral differences could bbe rglatedkt)zeni?fnsm e

i males are in fact inbred or ¢ C

o kI]lDoi;vpel:frsg;etactics among Barbary macaques are.especzally mtr;g:cl)?ug{i ;1;
there is reason to think that in the wild they have hit Ol'luthe s}iﬁl > sounen
to the inbreeding depression/nepotism c'onundrum that ki ler w e ons and
have done. Mehlman (1986) reports seeing males temporarily jol oo Therally
copulate with resident females and has found tracks pf §oh§ary rnf s ltera'y
miles from the nearest troop. And yet he saw no indication \:,)hoie oo,
transfer by either males or females in any of the four troops thase compe
sition he monitored for at least 5 months, Apparentl)f, 1:,ome e o
off during the breeding season and copulate on.the periphery of e o
then return to their natal troops. It is such a'smlple strateg)'/t;) T el
cake and eating it too. So why do no other primates employ lS ! s 1902
answers are as follows: perhaps more do,. as illustrated by fers %M scats)
discussion of copulation by “visitor” ma}es in Japanese rga;aqan) m:;‘y eatly
or the artificial scarcity of predators in Morocco (and Jap ooy
reduce the cost of such wandering for membefs of thf:se twczedpin the per-

This is probably the real reason for pemg $0 mtftreig%) has oled
sonality quirks of these three macaque species. Caldeco' (2l onas o
together a variety of physiological, ecological and behz;]woé et spsics
sent an ingenious ultimate explanation for why these tllre e aqtively e
might be different. He suggests that most macaques Wei ltjon aively poot
habitats such as dipterocarp forests; c'onsequently, evolu o
female sexual behavior that increases llntervr::l?ilcehasf;es::g:;sential e

i “extra” males, :

?rl:é]n C;;ees ftal;iaf:;? u}isolionri gﬁ vieci,)i\t/.r The result is observable demographically
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in adult male:female ratios '
_ nale: of, e.g., 1:8 for pigtailed
strina) (Fig. 3) (Caldecott, 1986). ’ Pe acadues (O neme
Caquegitieeci:gt:.aggue; tbh.at bonnet, stumptail, and, historically Barbary ma-
aqu Icher habitats than the others, so feed; etition i
significant for these species, whi ’ cexual belmvior thar oy
, ch favors female s l i
senific 'h . exual behavior that re-
Redeusczzjtesr:;;lael sexual competition: promiscuity and short consort periods
. competition permits the retention of i '
(vielding observed M:F ratio y and bonnes . ZouP
: s of ca. 1:1 for Barb d
data are lacking for stu i s are revaineg, caaues
mptails). Once some mal i ity
becomes bl for. ptails €$ are retained, paternity
. y inclusive fitness effects, nepotism ;
aggression is even less advantageous, nepotiom i favored, and male
. There is a final feature of this cluster of s
tai?s]?;eofm may nfot be coincidence that both Barbary macaques and stump
: Own for exhibiting highly ritualized behavi -
tion to regulate agonistic behavi rory e o ne-
‘ avior. Among Barbary ma
infants during interactions wj havior tomed o
ith other males, a behavj “ isti
. > du ! , €havior termed “agonistic
( It(lif:sr;zrg . rzga{) ;l?ls ;)96862 arg;ed over in the literature for nearly 2% years
' , , and references therein). Stumptai i
¢ [ ¢ . ptails employ ritu-
f:rz;i el;lt;ng apparently as a means of formally acknowledging s}t)atgs dif-
mong both males and females; both dominant and subordinate

pecies worth mentioning,

Number of Females per Male
in the Genus Macaca

1 2 34 5 6 7 8

o 5

sylvanus
tadlata
fuseata
fascicularis [
assamensis [

sinica [FETmTs

mulatta [
sllenus &7

nemestrina

Fig. 3. Number of females i

per male in the gen
gffc&caca. Data are from Caldecott (1986, Tab%e ILII)S
nd are based on average numbers of adult females

and males per troop |
0 oy
troops, P p in nonhunted, nonprovisioned

i
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in such interactions are active participants (Demaria and Thierry, 1990; de
Waal, 1989).

These ritualized—or stereotyped—behaviors introduce a host of inter-
esting questions. Which came first, the behaviors regulating intermale tension
(Deag, 1980), or the retention of related males in the group (Taub, 1984)?
If the absence of such formalized gestures among bonnet macaques demon-
strates that they are not necessary for the regulation of agonistic behavior
among kin (and it is not obvious why they would be), then why do stumptails
and Barbary macaques have them at all? Here is a situation in which dis-
persal, nepotism, highly elaborated “ritual,” and, if Caldecott is right, ecology
all come together, with three replicates to compare. [Perhaps M. tonkeana
represents a fourth (Thierry, 1990; de Waal, 1989, p. 168}.] In an important
paper, Thierry (1990) discusses the role of epigenetic processes in the devel-
opment of personality traits and social structure in “despotic” and “egalitar-
ian” macaque species, rejecting explanations based on current adaptationist
ecological and genetic theories. Knowledge of dispersal and relatedness pat-
terns among the males of these species represents the missing piece that will
allow us to bridge the gap between these explanations and to form a truly
integrated picture of the evolution of macaque social systems and psyches.

THE NATURE AND DISTRIBUTION OF ALLOPARENTING

(Expectations Based on Belief in a “Dispersing Sex” May Lead to
Mistaken Assumptions)

The next example is at a higher taxonomic level. Interest in infants
other than one’s own is widespread among primates, but in most species
mothers resist yielding up their infants. In some, however, individuals other
than the mother (alloparents) are allowed to take even neonates for
(usually) short periods (Hrdy, 1976). The importance of understanding dis-
persal patterns for interpreting such behavior is well recognized: Clutton-
Brock and Harvey (1984, p. 7) compare Colobus guereza, which allomother,
to C. badius, which do not; “[t]he adaptive significance of the difference
was unknown until long-term studies in Uganda showed that while female
black-and-white colobus usually remained in their natal group, female red
colobus usually moved to another troop and females belonging to the same
troop were seldom related to each other.” No fewer than 10 distinct hy-
potheses have been advanced to explain allomothering, with no single hy-
pothesis adequately accounting for all observations within even a single
species (Vogel, 1984). Some hypotheses assume beneficence (e.g., the al-
loparent is literally “aunting,” helping a related female care for her infant),
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while others argue that alloparents are practicing sublethal harassment of
their own offsprings’ future competitors (Wasser and Barash, 1981). Pre-
sumably the alloparent obtains some net benefit (else why initiate the in-
teractions), and the net effect on the mother’s fitness cannot be very
negative or she would presumably not permit the behavior; beyond that
rather tepid analysis, the phenomenon remains a puzzle (Nicolson, 1987).

A further puzzle concerning alloparenting is its taxonomic distribu-
tion. Alloparenting is much more common among colobines than among
cercopithecines (Kohda, 1985; McKenna, 1979), suggesting that the answer
to the question “Why alloparent?” may be linked in some way to a second,
“Why is alloparenting so prominently a colobine trait?” Two proposed an-
swers to this question differ in their assumptions about nepotism and dis-
persal patterns in this group.

Grouzoules (1984) argues that colobines are more prone to allomoth-
ering because females within a colobine troop are more likely to be more
closely related to each other than cercopithecine females are. This is because
of an association between diet and troop size. Folivorous primates tend to
live in smaller troops, which can be monopolized by a single breeding male.
Because only a single male is breeding in the group for years at a time, in
the absence of female transfer, females born in the troop will be related
both matrilineally and patrilineally. This is in obvious contrast to probable
kinship patterns in multimale baboon and macaque troops, where less-re-
lated females cannot be trusted with young infants (Shopland and Altmann,
1987).

Gouzoules’ hypothesis nicely ties together assumed dispersal patterns
and kin selection theory to explain the distribution of an intriguing social
behavior. By associating the taxonomic distributions of alloparenting and
opportunities for nepotism, the hypothesis also effectively eliminates “self-
ish alloparent” explanations from consideration—a strategy of sublethal
harassment of infants seems unlikely to evolve precisely in those taxa in
which average intragroup relatedness is highest.

However, her assumption of no female transfer is problematic. There
are strong indications that dispersal by females is more common among
colobines than among cercopithecines, with slightly weaker evidence sug-
gesting that intergroup transfer (as opposed to founding new troops or
death) is also more typical of colobines (Moore, 1984, in press). This sug-
gests that colobine troops are more likely to contain unrelated, instead of
more closely related, females, Of course, given the almost total absence of
female transfer among many cercopithecines (Pusey and Packer, 1987), a
higher rate among colobines might still be negligible relative to the effects
of colobine breeding structure on which Gouzoules’ model is based. Un-
fortunately, we do not have enough data on dispersal among most primate
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species to establish accurate rates; nor dg we have theoretglggl guidelines
for estimating what a “negligible” rate mlght be (I\{qure, ‘1 ) lomoth.
There is a second hypothesis to explain the distribution of a orilc;ve
ering between colobines and cercopithecines, one that reverses the ;Z :1 tlhe
importance of nepotism in the two taxa. McKenna (1979) apprqa::a -
problem by devaluing the competitiye stakes. He argues that .mdrivigdualz
feeding competition is low among folivores sugh as colobmeg, 0 in letition
can forage next to one another without aggression. Tha}t fegdmg comp ton
is less important among colobines thal? among cercopltheglnes 152 SI:CIES ooy
by (1) generally low rates of observed flghtlng among colobines, (r) xjmilt)y >
ence of cheek pouches in cercopithecines, and '(3) the clo'sg p ?v[ my
which colobines routinely feed. Given low fef:c!mg coxppetltlog,h cCe nna
suggests that dominance hierarchies are less rlgldly defmt_ad ag gncom o
social relationships are more relaxed among colobl_nes; this reduce o r},)t 1
tition among colobines reduces the posmbl.e benefits of harming a ‘ 1s_thz
related or unrelated infant, and so the main ob§tacle 'to allopar;ntmg
potential for abuse of one’s infant by a competitor—i1s removea. cch o
Coupled with Wrangham’s model for fema'le—bondf':d groups, such @
lowering of feeding competition would be consistent with a cpn}pt atve
lack of concern about relatedness and, hence,‘wnh nonnepotn:tlc liatise
and (tentatively observed) prevalence of female intergroup tran:‘ er r:hould
to cercopithecines. This is emphatically not to say that nepo lsn;ilicted o
not occur in these species, but only thaft their trtgops are not pre
d to provide opportunities for nepotism. '

. Str\g(():tﬁ:e is apwidely kn%rv)vn and puzzling phepom.enon, with hyp.(:'thesis;
apparently in conflict over the importance of kinship and c;;;;p;?slci): J
the groups being compared. If average relatedness amﬁ)nsle e
average lower in colobine groups, as suggesteq by availa e
of female dispersal, then Gouzoules’ h'ypothems is dlsprov:n and seltih
allomother hypotheses receive some indirect §upport. To un .erst_ clher
the function of allomothering within a species or the distribu 1i)ns ! he
behavior among taxa, knowledge of patterns of relatedness—nearly synony

mous with dispersal—is necessary.

RED AND MANTLED HOWLING MONKEYS

(The Limits to Nepotism May Be Closer than We Think)

e [14 . t
The howler case reverses the somewhat repetitive then;e c?f "wg:tzg_
knowing more about dispersal we cannot interpret the bebavior
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lished above. We know a great deal about howler (4louatta spp.) dispersal,
but we cannot seem to find the behavioral correlates that ought to be there.

Howling monkeys are relatively inactive and live at high population
densities, making it possible to collect long-term demographic data on doz-
ens of groups at some sites. Consequently, mantled (A. palliata) and red
(A. seniculus) howlers are demographically far better known than most
other primates (Crockett and Eisenberg, 1987; Glander, 1980, 1992). Both
males and females routinely emigrate in both species. But, among red howl-
ers, they generally appear to found new troops or die (Crockett, 1984),
while mantled howler females regularly immigrate into existing troops
(Jones, 1980; Glander, 1992). This suggests that most red howler troops
should be matrilines, and since most are unimale, individuals within them
should be related patrilineally as well as matrilineally (Gouzoules, 1984;
Pope, 1990). On the other hand, mantled howler troops regularly contain
unrelated females and are often multimale; the distribution of kinship
within such troops should be uneven and generally low. Kin selection theory
would seem to predict major differences between the two howler species
in behaviors potentially involving nepotism.

Such differences have not been discovered (Crockett and Eisenberg,
1987). At least three explanations are possible. First, newly formed red
howler troops may be composed of unrelated females (Crockett and Eis-
enberg, 1987), and perhaps the need for cooperation among nonrelatives
in such (relatively rare?) circumstances has hindered the evolution of nepo-
tistic behaviors, thereby reducing potential differences between red and
mantled howler behavior. Second, perhaps relevant behavioral differences
exist but are not detectable in published reports due to methodological
differences among researchers (de Waal and Luttrell, 1989). Third, perhaps
nepotism is simply not so important in some demographic and/or ecological
circumstances (Crockett and Eisenberg, 1987, p. 68).

If red and mantled howler monkeys do not differ in the rate or degree
of expression of beneficent behavior, then substantial differences in patterns
of relatedness have not produced the behavioral differences that theory pre-
dicts—a finding which seems to diminish the importance of kin selection in
the evolution of primate behavior. If they differ, our failure to detect such
differences during years of observation is alarming and strikingly illustrates
the need to standardize observational techniques (Moore, 1984, in press).

CONCLUSION

Kin selection theory forges a conceptual link between patterns of dis-
persal and beneficent behavior among primates (and other animals), since
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dispersal patterns constrain opportunities for the evlo;g;io?} of n:‘ﬁzglsrilggz)d
i i i i Sherman, ; Gouz \ .
create situations promoting selfishness ( ‘ ples L
i i iti f the importance of dispersal, p
Despite widespread recognition 0 ' sl compare
i i lly well-known as those
tively few primates are as demographxqa s those :
illav‘:}?is symlf)osium. The political, financial, and persona.l difficulties of con
i d elaboration.
ing long-term field research do not nee : _
‘dllcrmlgir<=.ctg assessments of genetic relatedness conc_ewably may pr;)l\?d;ad sa
shortcut to data on dispersal, especially successful dxs]pel:sal l(jlensg > I;eples,
i tic studies, employing bloo !
1987), among primate groups. Gene c studies 18 blood samples
i elding important insights, e.g.,
from trapped or darted animals, are y.1 : o
i | in structuring rhesus macaque p
the roles of male and female dispersa . ous macaque pops-
i i 2). Techniques for using the polyn
lations (Melnick and Hoelzer, 199 : _ polymerase
i i hair follicles and feeding
i tion (PCR) to amplify DNA from : '
E?:ilr?s raeraeccurre(ntly geing developed at several laboratones.(Takazakln acr)lsci
Takenaka, 1991; Morin and Woodruff, 1992). Since shel;i htalcris nie;io uat nclap
i ratior in principle, may be collected w 1p-
field curation for use and, in principle, 1 wit —
It]L?rian animals, eventual refinement of the method svlsl(;uld _31gtnhl£1ciilttilr)1/1 ;tle
il i h as at is
crease our ability to address qu_estlolns suc .
explanation for the comparative friendliness of bonnet maczifglllgsf.OIIOWing
Whether technological shortcuts or lengthy years in the fie llowing
individual dispersers provide the informathn, daFa on, not 1e§ziavior_
about, dispersal are essential for understanding primate socia
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