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Summary. 1. When social groups of free-ranging rhesus monkeys on Cayo 
Santiago, Puerto Rico, undergo fission, they usually divide between geneal- 
ogies. 

2. If a genealogy divides, it is usually between an eldest daughter with 
her family and the rest of the genealogy. 

3. The separation of the eldest daughter from her genealogy is the extreme 
case of peripheralization of low-ranking females among rhesus monkeys. 

4. The founders of new groups that disperse from the former home range 
are likely to be subordinate individuals in the parent group, as predicted 
by Christian (1970). 

5. The dispersal of families as units is likely to lead to 'lineal effects' 
(Neel and Salzano, 1967) in the genetical substructure of t]he population. 

Introduction 

The purpose of this paper as to describe one aspect of group fission among 
rhesus monkeys, based on observations of the fission of a social group of 
106 free-ranging rhesus monkeys (Macaca mulatta) on Cayo Santiago, Puerto 
Rico, analysis of census records of four other fissions, and review of the litera- 
ture. This paper identifies the places where the network of social attachments 
(Sade, 1972a) among females are likely to break during a group fission. The 
role of males in group fission will be described in a later paper. The changes 
in interactional patterns both among females and males that precede, ac- 
company, and follow a group fission will also be described in a later paper. 

Group fission results in dispersal, an event of importance fbr the spread, 
isolation, and speciation of organisms. In cases in which one of the new 
groups formed is smaller than the other, Nash (1976), Furuya (1960, 1968, 
1969), and Southwick et al. (1965) have found that the smaller groups disperse 
from the home range of their mother groups into less inhabited adjacent areas. 

Groups may divide into equal or unequal parts. Furuya (1969) mentions 
' peripheral females' as those most likely to form a new group. Missakian (1973 a) 
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notes that in most cases, animals related to one another stayed together in 
the new groups. If interactional subgroups can be detected within social groups, 
it might be possible to detect the probable lines along which a group will 
split. 

Sade (1965, 1966, 1972a) and Missakian (1972, 1973a and b, 1974) have 
shown that kinship groups form strong interactional subunits within social 
groups of rhesus monkeys. The same has been shown for all other species 
of primates in which kinship relations among members of a social group were 
known (Goodall, 1967; Nash, 1976; Koyama, 1970; Jolly, 1972; Chagnon, 
1975). The most likely place for the integration of a social group to break 
down is between kinship groups. But what if all of the members of a social 
group belong to the same kinship group? Are there interactional subunits within 
the kinship groups? Along what lines can a group of closely related animals 
divide when group fission occurs ? 

Most studies of group fission have been on animals under observation for 
too short a time for familial relationships beyond one generation to be known. 
Nash's (1976) study used 5 consecutive years of genealogical information. Since 
baboons have a life span of up to 20 years or more, even this study does 
not allow an examination of kinship relations between adult members of the 
main group and adult members of the splinter group. 

The Cayo Santiago colony of free-ranging rhesus monkeys offers a unique 
opportunity for the study of topics requiring long-term information. All 
individuals were marked permanently with a unique tattoo. Records of 
genealogical relations have been kept on individuals born on the island since 
1956 (Altmann, 1962). Monkeys range at will over the 40-acre island, and 
remain or do not remain in social groups according to their own motivations, 
rather than because of constraints imposed by humans. 

Missakian's (1973 a) study of the fission of Group A at Cayo Santiago between 
1968 and 1970 utilized 14 years of genealogical data. Group A divided mainly 
along genealogical lines, but with exceptions that are discussed below. A few 
years later, Group F divided also mainly along genealogical lines, but with 
similar exceptions, also discussed below. 

Materials and Methods 

Cayo Santiago's  physical characteristics have been described elsewhere (Heatwole et al., 1963). 
The island's high relief and dense vegetation provide many more sites for monkeys to forage 
and groom out of  sight of  one another  than  an island of similar size, but  more uniform topography. 
Two social groups of monkeys may be visually isolated from one another  while only 100 m distant. 

The history and characteristics of  the populat ion are described in Sade et al. (1976). 

Definitions 

A 'genealogy '  is the set of  all individuals known to be related to one another through the female 
line. They are all descended from the single female who is the eldest of  the genealogy known 
to the colony's census records. She is the 'ma t r i a rch '  of  the genealogy. A ' fami ly '  is a mother  
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and her offspring. Depending on the duration of the census, a genealogy may contain several 
families of different generations. ' Fission, '  ' division, '  and ' split '  are used interchangeably. 

Males who are still members of  the group into which they are born are referred to as 'na ta l  
males. '  Males who have migrated into other groups are called 'non-nata l  males. '  

For any pair of  monkeys,  the ' d o m i n a n t '  individual consistently elicits signs of subordination 
from the other individual in aggressive encounters involving only those two individuals (Sade, 
i964; Missakian, 1972). 

Sade (1972 b) showed that female rhesus monkeys have a very stable linear dominance hierarchy, 
and that  matur ing females take their places in the adult dominance hierarchy in a very predictable 
way. Using the unambiguous  criterion for dominance of a clear display of subordination in fights 
involving only two animals, Sade (1972b) showed that usually each young female assumes a position 
in the dominance hierarchy directly below her mother ' s  position, remaining subordinate to her 
mother  and to all of  the females who are dominant  to her mother.  The daughter  is dominant  
to all of  the females that  her mother  dominates, including the daughter 's  older sisters. Younger 
sisters will in turn rise in rank over her when they mature.  Thus any set of  sisters, once they 
are all mature,  will rank in the inverse order of  their ages, the youngest  being dominant  to all, 
and the eldest being subordinate to all. 

Linearity, predictability, and stability over time of the position of adult  females in the dominance 
hierarchy of the group allows us to rank not  only individuals, but  whole genealogies with respect 
to one another in the group. 

Criteria for Recognizing Independent Social Groups 

The criteria used for designating Group M as an independent social group, and no longer a subgroup 
of Group F were: 

1) consistent spatial separation from Group F;  
2) stabilization of adult  female membership of the two groups;  
3) the occurrence of aggressive intergroup encounters (Hausfater, 1972) between the daughter  

group and parent  group, in which monkeys attacked relatives and former friends. 
These criteria were met in November  1973, exactly 2 years after the first signs of splitting 

were seen. 
Missakian (1973a) used an additional criterion for the completion of tile fission process: 

cessation of grooming between adult females of  the different groups. By 1976 this criterion had 
still not  been met for Groups F and M. One female in Group M still occasionally groomed her 
sisters in Group  F when the two groups came close to each other (Rhodes, personal communication).  
Cayo Santiago is too small to permit a very great shift in home range for the new group, as 
seems to occur following group fission in less limited space (Nash, 1976; Furuya,  1969). Since 
the two groups are confined on a small island they come into contact frequently. There is nothing 
to prevent the old bonds between the siblings f rom reverberating (Count, 1967; Sade, 1968) even 
though they are now in different groups. Grooming between adult  females of  different groups 
has also been seen occasionally when other pairs of  groups come into contact (Chepko-Sade, 
field notes; K. Cushing, field notes; Sade, field notes), though it is comparatively infrequent. 
Therefore, this criterion for separation of groups was considered less important  than the three 
criteria mentioned above. 

Methods 

A census of  births, deaths, maternity, and group membership  is collected by direct observation. 
Mos t  monkeys axe recognized individually by trained observers, and all identifications can be 
verified by a cIose look at the animal 's  tattoo. This paper uses information collected from 1960 
through 1976, and maintained in a computerized data base at Northwestern University. 

The growth and division of the social groups are shown in Fig. 1. Sudden large decreases 
in the sizes of  groups are due to removals. The formation of new groups by group fission is 
indicated by sections which branch out of other groups. 
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Fig. 1. History of social groups at Cayo Santiago (modified from Sade et al., 1976). Years are 
given at the top 

Results 

The First Fission of Group F 

There were 106 monkeys in Group F in late September 1971. The 87 animals 
who were either original members of the group or who had been born into 
the group were members of six genealogies (Fig. 2). One infant female, presum- 
ably born in another group, had been adopted by a female from Group F. 
The other 18 members (not shown) were males who had migrated into Group F. 

In late November 1971 a subgroup of males and females (stippled individuals 
in Fig. 2) began to separate from the rest of Group F. Some individuals were 
at first sometimes found with the subgroup and sometimes with the main group, 
but membership stabilized by the time fission was complete. As in the fission 
of Group A described by Missakian (1973 a), there were periods during which 
the two groups were more separated from one another, and other periods 
during which all of the members acted as one group. This process shall be 
described in a later paper. 

When the subgroup became separate enough from Group F to be called 
an independent social group, it was named Group M. The females of the sub- 
group initially included most of the members of 022's genealogy and a few 
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Fig. 2. Genealogical relations of the natal members of Group F in October 1971. Circles represent 
females, triangles represent males. The name (tattoo) of each monkey over two years of age is 
given. Black symbols represent 'connector females' who died before October 1971. Stippled symbols 
indicate the original members of the subgroup. The genealogies are arranged in order of decreasing 
dominance rank from top to bottom. In 073's genealogy, 07Ys eldest daughter, EK, along with 
all of EK's offspring, joined the subgroup, while the rest of 073's genealogy remained with Group F. 
022's genealogy showed the reverse pattern: 022's eldest daughter, W, and W's offspring remained 
in Group F while the rest of 022's genealogy joined the subgroup. In 076's genealogy, 076's eldest 
daughter was KD, who was dead. KD's eldest daughter, YL (plus her offspring) joined the subgroup, 
while the rest of KD's family as well as the rest of 076's family remained in Group F. AC's 
genealogy represents a case within a case of an eldest daughter leaving her family: Female 291, 
AC's eldest daughter's granddaughter, by WO, was orphaned when WO died within a few days 
of her birth. Female 291 was adopted and raised by her grandmother, DL, from the time her 
mother became ill (Breuggeman, 1973). Female 291 has always acted exactly as if she were DL's 
daughter, in terms of dominance rank and grooming partners, even though her biological mother 
was WO. M7 was DL's eldest living daughter at the time of the group division. M7 and her 
offspring stayed with Group F, while DL and the rest o f  DL's family, including adopted 291, 
joined 022's group. Meanwhile, AC and the rest of the genealogy stayed 'with Group F: M7 
(DL's eldest daughter) left DL's family, while DL (AC's eldest daughter) left AC's family 
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mother-and-offspr ing  families f rom genealogies AC,  073, and 076 (Fig. 2). These 
were the low- and middle-ranking genealogies of  the group. These four  geneal- 
ogies all showed intragenealogical  splitting. In each case splitting was a variant  
o f  a female 's  eldest daughter  separating f rom her mother ' s  family. 

A ' connec to r  female '  is the matr ia rch  o f  a genealogy or  any other female 
who has offspring living in a g roup  (Missakian, personal  communicat ion) .  Missa- 
kian (personal communica t ion)  noted that  a connec tor  female was dead in 
all the genealogies that  split internally during the division o f  G r o u p  A in 
1968-1970. However ,  connec tor  females were also dead in some genealogies 
that  did no t  split internally during both  the G r o u p  A and the early Group  F 
divisions. Later  during the fission o f  G r o u p  F, between May  1972 and Au-  
gust 1973, seven connec tor  females died:  DL,  K, 065, 004, WT,  076, and 022 
(Fig. 3). 

The events following these deaths (Fig. 3) suggest the roles that  are played 
by factors such as size o f  genealogy, rank of  genealogy, and presence or absence 
o f  connector  females in determining whether a genealogy will or will no t  divide 
during a g roup  fission. 

Other Group Divisions at Cayo Santiago 

In  order  to determine whether  the patterns seen in split genealogies of  G r o u p  F 
were general, census informat ion  was examined for  other  divisions that  have 
occurred on Cayo Santiago. G r o u p  fissions have occurred six times since 1960 
when a cont inuous  census was begun:  the division o f  Group  G into G r o u p  H 
and G r o u p  I ; the division of  G r o u p  A into G r o u p  A and G r o u p  J;  the division 
o f  G r o u p  A into G r o u p  A, G r o u p  K, and  G r o u p  L (Missakian, 1973 a); the divi- 
sion of  G r o u p  F into G r o u p  F and G r o u p  M ;  the division o f  G r o u p  J into 
G r o u p  J and G r o u p  N ;  and the division of  G r o u p  F into G r o u p  F and G r o u p  O. 

Group G into Group I and Group H. There were no breaks within any of  the 
genealogies of  G r o u p  G, as far as can be seen f rom the amoun t  of  genealogical 

Fig. 3. Genealogical relations of the natal members of Group F in November, 1973, showing final 
members of Group M (stippled symbols) and Group F (open symbols). Other conventions are as 
in Figure 2, except that dominance relations of females in Group M are not implied by this figure. 
Genealogies 065 and 004, both small and high-ranking, did not divide in spite of the death 
of their matriarchs. Following DL's death, genealogy AC reunited within Group F. More compIex 
results were seen in the larger and lower ranking genealogies 073 and 076: Genealogy 073, now 
lacking both its matriarch and two of the matriarch's three daughters, acted as 3 independent 
families: EK's family moved with the subgroup, as before. K's family stayed in Group F, as 
before. OT's small family joined the subgroup. Genealogy 076, another large genealogy, also broke 
into small subgroups after losing its matriarch. Each of 076's offspring acted independently of 
the others. WX, her family, and her sister 299 joined the subgroup, while the male castrate CN, 
his sister 1A, and their yearling brother remained with Group F. KD's family did not change: 
YL remained in the subgroup, while her sisters remained in Group F. In genealogy 022, W returned 
with her offspring to the subgroup after her mother 022 died, but W did not affiliate closely 
with members of her own genealogy. Rather, her closest ties appeared to be with males in the 
group (Conley, field notes) 
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Fig. 4. Genealogical relations of the natal members of 
Group G in late 1960. Stippled symbols represent monkeys 
who joined Group I. Open symbols represent monkeys 
who joined Group H. Dominance relations are not known 
among these females. Other conventions are as in Fig. 2. 
In 1960, prior to group fission, Group G contained 48 
members, 39 of which were natal, belonging to 14 
different genealogies. By December 1960, Group G had 
divided into two new groups, Group I and Group H 
(Koford, 1963). Group I contained 18 members, 15 of 
which were natal, belonging to 7 genealogies (stippled 
individuals), and Group H contained 31 members, 24 of 
which were natal, belonging to 7 other genealogies 
(unstippled individuals) 

i n fo rma t ion  avai lab le  (see Fig.  4). However ,  genealogica l  i n fo rma t ion  was avai l-  
able  for  only  some of  the adul t s  p r io r  to the G r o u p  G split. I t  is l ikely tha t  
if  i n f o r m a t i o n  had  been avai lab le  for  ear l ier  years,  some of  the genealogies  
o f  G r o u p  G wou ld  have been  shown to be re la ted  to one another .  N o  genealog-  
ical  re la t ions  are k n o w n  b e y o n d  two genera t ions .  The  largest  k n o w n  genea logy  
in G r o u p  G before  the spli t  had  only  five members .  

Group A into Group A and Group J. This divis ion is i l lus t ra ted  in Fig.  5 and  
descr ibed  in the capt ion .  

Group A into Group A, Group K, and Group L. This divis ion is i l lus t ra ted  in 
Fig.  6 and  descr ibed  in the  capt ion .  

Group J into Group J and Group N. This d ivis ion will be descr ibed  in a la ter  
paper .  As  no ted  above ,  the  females  o f  G r o u p  J were m e m b e r s  o f  two genealogies ,  
031 and 092, tha t  had  prev ious ly  separa ted  f rom G r o u p  A. 
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Fig. 5. Genealogical relations of the natal members of Group A in August 1964. Stippled symbols 
represent monkeys who joined Group J. Open symbols represent those that remained in Group A. 
Dominance relations are not known for the females in 1964. The genealogies are listed in order 
of decreasing dominance rank as determined by Missakian (1972) in 1968-1969. Other conventions 
are as in Fig. 2_ - Group J consisted of 2 genealogies, 031 and 092, which left their mother group, 
Group A. This division occurred in 1964, at which time 7 years of genealogical information were 
available. Group A at this time had 143 natal members, belonging to 28 genealogies. Genealogy 
031 had 9 members at this time and genealogy 092 had 8 members. They were joined by 3 non-natal 
males in forming the new group. One of the two genealogies, genealogy 031, showed intragenealogical 
splitting: the matriarch's oldest daughter, HP, and her two offspring, XL and OC, remained 
in Group A while the rest of 031's genealogy joined Group J 
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GROUP A DIVISION 1970 
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Fig. 6. Genealogical relations of the natal members of Group A in July 1969. Stippled symbols 
represent individuals who joined Group K. Diagonally marked symbols represent individuals who 
joined Group L. Open symbols represent individuals who remained in Group A. Other conventions 
are as in Fig. 2. Group A (Fig. 6) had 275 members in July 1969. Of these, 233 were natal to 
the group, and belonged to 23 genealogies, one of which (genealogy 085) contained only one 
living member, and so could not divide internally. Of the 22 remaining genealogies, 6 showed 
intragenealogical splitting: genealogies 078, 093, 064, RB, 090, and 020. The eldest daughter of 
the matriarch in the splitting of genealogies 093, 064, RB, and 020 joined a separate group from 
the rest of her genealogy. The other two genealogies, genealogies 078 and 090, showed double 
splitting: The eldest daughter of the matriarch (KH and R013, respectively) and their families 
joined a separate group from their mothers and siblings, but their own eldest daughters (E4 and 
R), accompanied by their families, remained behind in the same group as the matriarch (their 
grandmother). In both of these cases, the eldest daughter (KH and R013) was dead by the time 
group fission was completed, but both had adult daughters. After group fission was completed 
in January 1970, Group A contained 164 animals, 140 of which were natal, and belonged to 10 
complete genealogies plus 6 partial genealogies. Group K contained 83 animals, 67 of which were 
natal, belonging to 3 comptete genealogies, plus 5 partial genealogies, and Group L contained 
30 members, 26 of which were natal, and belonged to 3 complete genealogies plus 1 partial genealogy. 
Other changes in the compositions of the three groups were the result of deaths and migration 
of males into and out of the 3 new groups (Missakian, 1973a) 
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Fig. 7. Genealogical relations of the natal members of Group F in September 1976. Stippled symbols 
represent monkeys who joined Group O. Open symbols represent monkeys who remained in Group F. 
Other conventions are as in Fig. 2. At this time, Group F had 118 members, 96 of whom were 
natal, belonging to 5 genealogies. After the second fission Group F consisted of 76 members, 
62 of whom were natal to Group F. All of the natal Group F members (unstippled individuals) 
belonged to 4 genealogies (genealogies 065, 004, 073, and 076). Group O consisted of one large 
intact genealogy, genealogy AC, which had 33 members in the group at this time (stippled individuals), 
plus 9 non-natal males; a total of 42 members. The old male castrate, CN, joined Group O rather than 
Group F where his relatives remained (genealogy 076). Other natal males either remained with 
their genealogies or left Groups F and O completely, joining other social groups on the island 
or becoming solitary 

In late 1973 and ear ly  1974 the member s  of  the two genealogies separa ted ,  
092's genea logy  remain ing  with  mos t  of  the  non-na t a l  males  while 03 l ' s  geneal-  
ogy acqui red  new males  and  became G r o u p  N. La te r  in 1974, however ,  the 
two groups  re jo ined  and became  re in tegra ted  into a single g roup  again.  

Group Finto Group F and Group O. In  1976 G r o u p  F d iv ided  again.  The  divis ion 
is i l lus t ra ted  in Fig.  7 and descr ibed  in the capt ion .  

Summary of Results 

Seventy  genealogies  were involved  in six g roup  splits. G r o u p s  A and  F each 
d iv ided  twice, with the second divis ion involving mos t  o f  the genealogies  involved  
in the  first  division.  These genealogies are coun ted  twice. Of  these 70 genealogies ,  
nine showed in t ragenea log ica l  spli t t ing. 

There  are two kinds  of  in t ragenea log ica l  spl i t t ing tha t  have been observed.  
Of  nine genealogies tha t  split,  seven spli t  be tween eldest  daughte rs  wi th  their  
families and  the rest  of  the genealogy.  The o ther  two genealogies  d issolved 
into i ndependen t  family  groups ,  each with  a daugh te r  of  the or ig inal  ma t r i a r ch  
as its focus. 
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Discussion 

The important tendencies in intragenealogical splitting appear to be: 
1) The larger the genealogy, the more likely it is to divide internally. 
2) The higher the rank of the genealogy, the less likely it is to divide. 
3) The most likely part of the genealogy to separate from the rest is the 

eldest daughter with her offspring. 
4) The loss of connector females increases the likelihood that the genealogy 

will divide. 
5) Following the loss of a connector female who has several adult daughters, 

each daughter with her offspring may act as an independent unit, irrespective 
of the daughter's age and rank. 

Several patterns of dispersal are known among primates. Among solitary 
species such as pottos and lorises (Lorisidae) (Jolly, 1972), males and females 
associate only for mating, and offspring leave their mother shortly after weaning. 
Siblings of different ages never associate with their mother at the same time, 
because older offspring disperse before their younger siblings are born. This 
pattern is similar among all solitary mammals (Wilson, 1975), and may be 
considered the primitive mammalian pattern of dispersal. 

Another pattern found among primates occurs in territorial family groups: 
siamangs and gibbons (Hylobatidae) live in small groups of 2-6 animals, consist- 
ing of a mated pair and their offspring. Male and female young disperse from 
their natal groups as they approach puberty, but not necessarily before their 
younger siblings are born. Females give birth at approximately 3-year intervals, 
and young animals reach puberty when they are 6-7 years old. Thus, a pair 
of adults may have with them at one time an infant, a 3-year-old, and an 
adolescent offspring. Since all offspring disperse as a~dolescents, it is always 
the oldest offspring of the family group that disperse from the rest of the 
family (Fox, 1972, 1974; Chivers, 1972). In caged families in which it is impossi- 
ble for adolescents to disperse, the adolescent is peripheralized by other family 
members, who direct less and less friendly behavior and more and more threats 
toward the adolescent. Eventually adolescents received so much physical abuse 
from family members that they had to be removed from the cage (Fox, 1974). 

Primates that live in large social groups containing many adults of both 
sexes, such as the macaques and baboons (Cercopithecidae), show more complex 
patterns of dispersal than do the solitary and small-group-living primates, or 
the primates that live in territorial family groups. Macaque and baboon males, 
like gibbon and siamang males, usually leave their natal groups around the 
time they reach puberty (Koford, 1966; Drikamer and Vessey, 1973). The dis- 
persing young males become solitary, join all-male groups for a period of time, 
or attach themselves to heterosexual social groups other than their natal groups. 
Female macaques and babbons, on the other hand, usually do not disperse 
as individuals from their natal groups, but rather leave in groups composed 
of both males and females, when the entire social group undergoes fission. 

The most intriguing finding of this study is the regularity of eldest daughters 
and their families separating from the rest of the genealogy, when a genealogy 
divides during a group fission. We suggest that this tendency represents the 
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extreme case of peripheralization of low-ranking females among rhesus monkeys. 
Peripheralization and migration of male rhesus monkeys is well documented 
(Lindberg, 1971; Sade, 1972a; Drickamer and Vessy, 1973), but females are 
considered the stable core of the social group and usually do not migrate. 

However, the dominance status of the matriarch's eldest daughter and her 
family is the least favorable within the genealogy, since any set of sisters, once 
they are mature, will rank in the inverse order of their ages, the youngest being 
dominant to all, and the eldest being subordinate to all (see definition of domi- 
nance, under Definitions). As a female matures she loses rank wit]bin her geneal- 
ogy and also finds her mother 's  attention focusing less on her and more on 
her younger siblings (Sade, 1965). At the same time, she is developing friendly 
ties with females in other genealogies. 

A sociometric analysis of interactional patterns (Sade, 1972b) might reveal 
that: 

1) An infant monkey receives the greatest proportion of attention that its 
mother gives to any individual monkey. As the infant matures, however, this 
attention wanes. As younger siblings are born, older siblings receive less and 
less of their mother 's attention. 

2) Most aggressive interactions between members of the same family involve 
attacks by dominant animals on subordinate animals. The majority of these 
interactions are probably cases of redirected aggression, in which an animal 
that feels threatened or frightened takes out her aggression on a subordinate 
family member. 

3) Positive social behaviors between adults in the family are directed toward 
dominant individuals. That is, when an animal chooses another animal to groom, 
sit next to, or lie in contact with, she is more likely to choose a dominant 
than to choose a subordinate. Young monkeys, 2 years old or younger, are 
exceptions to this rule, being frequently chosen over other animals as recipients 
of positive social behavior, regardless of rank. 

If these hypotheses are correct, social behavior within the family should 
follow the pattern illustrated in Figures 8 and 9. The directionality of aggression 
and affiliation within the family described here and illustrated in these figures, 
would result in the eldest daughter of the matriarch of  the family receiving 
the greatest amount  of aggression from family members, and the least amount  
of friendly interactions from family members. She tends to be a social outcast 
from her family, just as the siamang adolescent is from hers. The greater degree 
of tolerance among rhesus monkeys, however, allows her to remain a member 
of the social group in spite of being a peripheralized member of her own family. 

There are two ways that the peripheralized female can increase the amount  
of positive attention that she receives from other members of the social group. 
One is to have more offspring of her own. The other is to develop positive 
or friendly relationships with unrelated members of the social group. 

The tendency for large genealogies to divide is consistent with the hypothesis 
that eldest daughters are the most peripheralized females: the more younger 
siblings a female has, the larger the genealogy becomes, and the worse her 
position within the intragenealogical dominance hierarchy. The more offspring 
of her own that she has, the larger the genealogy becomes, and they become 
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Relative Strengths and Directions of Social Orientation 

Within a Genealogical Group of Rhesus Monkeys 
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Fig. 8. Relative strengths of social bonds within a genealogical group. M in the center of the 
figure is the mother of the 7 females represented as concentric circles. The smallest circle around 
M represents M's youngest daughter, 1, who will rank highest in the dominance hierarchy among 
the 7 sisters, by the time all are adults. 7, M's oldest daughter, will rank 7th among the sisters, 
while M wilI continue to rank above alI of her daughters. The daughters of each of M's daughters 
are represented by concentric circles centered on the circle that represents their mother. Again, 
age increases out from the center of the circle. Rank of these females will be just below their 
mother's rank, represented by the subscripts a-e. Younger sisters will outrank their older sisters 
by the time they reach adulthood. The dashed lines, I and II, represent predicted fracture points 
within the genealogical group. Black arrows show direction of affiliative behavior. Stippled arrows 
show direction of aggressive behavior 
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Dis in tegra t ion  of a G e n e a l o g y  with the  Death of a Mat r ia rch  

83 

7 \ 

Fig. 9. Disintegration of  genealogy following death of matriarch. This genealogy, formerly a single 
social unit (see Fig. 8), now consists of 3 well-knit social units, the families of females 5, 6, and 
7, plus one more diffuse social unit consisting of the younger 4 offspring of the dead female. 
Arrows as in Fig. 8 
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the focus of her attention, weakening her interactions with the rest of her 
relatives. At the same time, her own oldest daughter may split from her and 
her younger offspring. 

The tendency for genealogies to divide following the loss of a connector 
female is also consistent with the hypothesis of the peripheralized eldest daugh- 
ter: the primary tie of every female to her matrilineal group is through her 
mother. A split within a genealogy should therefore be more likely if the mother 
of a group of sisters is dead than if she is still living. 

The tendency for the lower-ranking genealogies to divide is also consistent 
with the hypothesis of the peripheralized eldest daughter: the higher the rank 
of her genealogy, the more unrelated females there are that rank below an 
eldest daughter. The opportunity to redirect aggression onto them may relieve 
her unfavorable status within her own genealogy. Eldest daughters within low- 
ranking genealogies are at the end of the chain of aggression both within their 
own genealogy and within the group as a whole. 

The tendency of low-ranking females with their young to disperse from 
the parent group also is consistent with Christian's (1970) hypothesis that socially 
subordinate animals are the migrants, and therefore the pioneers, in many 
mammalian species. 

A dispersing mother and her offspring may be considered founders of a 
new breeding group. Genetically the consequences are likely to be equivalent 
to the 'lineal effect' (Neel and Salzano, 1967) in that a closely related group 
of individuals will not be likely to have genotypes selected randomly from 
the population. 

The genetical consequences of these group fissions are being studied inten- 
sively (Duggleby, 1976, 1978; Cheverud and Buikstra, 1978; Cheverud et al., 
1978; Olivier et al., 1978; Chepko-Sade and Olivier, 1979). 
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