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THE SOCIAL ORGANIZATION AND ADAPTATIONS
OF EARLY HOMINIDS TO VARIOUS
ENVIRONMENTS DURING

THE PLIO-PLEISTOCENE

ABSTRACT: This article uses insight from social ecology to model the evolution of and changes in the social structures
of ancestral hominids during the Plio-Pleistocene. It argues that while changing climates had an acknowledged effect
on ancestral lifeways and behaviour, to understand the social organization of hominids we need to consider both
historic and demographic factors as well. I argue that the hominid range expansion in evidence during the Pleistocene
resulted from socio-ecological solutions adopted by the hominids.
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INTRODUCTION

The reconstruction of early hominid social structure and
social relationships is one of the most interesting and, at
the same time, most difficult problems in studies of human
evolution. Numerous researchers proposed to use modern
hunter-gatherers, various primates, and even some
predators as analogues for hominid behaviour (Campbell
1979, Thompson 1975, Wrangham 1987). Such, howclvc'r.
can hardly be applied to the reconstruction of hominid
evolution since they are based on the analysis of data
derived from established social systems, Suc13 data can
provide little insight into the evolution of behaviour (Potts
1987). Because of this, many scholars ha\{c .reccngly
suggested models for the evolution of hominid social
structure based on complex relationships bc.tween
behaviour and natural environment, dcmographlc and
morphological characteristics, the length of the life spans
and male and female reproductive strategies (Lee 1988
89, Tooby, de Vore 1987).

INSIGHTS FROM PRIMATE SOCIAL
ECOLOGY

Studies in social ecology have demonstrated that primate
social structures in general, and group size within different
populations of a species in particular, depend on primate
reproductive rate and on the intensity of inter-group
competition for food resources. These variables, in turn,
depend on subsistence types, the spatial distribution of the
resources, competition with neighbouring groups and
predators (Strum, Western 1982, Terborgh 1983, van
Schaik, van Noordwijk 1986). The relationships between
the individuals within the same species are the results of
complex interaction of multiple factors which include the
1) energetic needs and metabolic rates, 2) spatial
distribution of males and females within a population, 3)
reproductive need for mates, and 4) the social dynamics
within a population (Lee 1988-89).

The theory of sexual selection shows that the factors
limiting male and female reproductive success differ from
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cach other. An access to the resources constitutes the
limiting factor for females whereas male reproductive
success is limited by their access to fertile females (Trivers
1972). Sexual selection results in territoriality (Krebs,
Davies 1987). It has long been assumed that competition
for resources located within a defended territory is the
major factor causing termritoriality. In this case, individuals
of both sexes participate in territorial defence, and it is the
females who play the most active part in intergroup
conflicts (van Schaik 1989). Such intergroup relationships
can take a form of offensive hostility but can also be of a
more neutral aggregating — dispersing pattern. It has also
been argued that when resources within a termritory are
scarce and the costs of territorial defence are lower than
its benefits, the degree of overlapping of the group
termitories is low (Mitani, Rodman 1979). However, some
primate studies show that competition for resources can
also occur within species living in groups who exhibit no
definite territorial behaviour. In species with significant
overlap of group territories, females can be actively
involved in the intergroup conflicts (Cheney 1987).
Mating defence is the second factor causing territoriality
(Dunbar 1988). In this case, intergroup relationships are,
as a rule, antagonistic and carried on mainly by males.
This type of territoriality has been recently found, for
example, among six langur species of South-eastern Asia
(van Schiak er al. 1992). It has also been noted that a degree
of intergroup conflicts arises as the number of mature males
within the groups increases. Recent studies have also
shown that primates living in open terrains, and who are
thus more vulnerable to predation, are likely to form larger
trave] parties.

Finally, we also need to consider bonds between females

— something rarely done for the reconstruction of early
hominid lifeways. Primate studies show a tendency to
individual bonds and stable friendly alliances between both
related and unrelated females — noted in captive common
chimpanzees and well marked in the bonobos (Badrian,
Badrian 1984, Chapman et al. 1995, de Waal 1982, 1987,
1995, Nishea 1979). In immigrating to new groups, young
bonobo females initiate intensive affiliative interactions
with the senior resident females, using frequent genital
rubbing as well as grooming. These actions enable them
1o establish close bonds with group females and to make
the first step for integrating into the group. After giving
birth to her first of fspring, the female's position in the group
becomes more central and constant. Female-female bonds
in bonobo communities are much closer and more stable
than among the chimpanzees. Bonobo communities are
female centered and female dominated (de Waal 1995,
Kano 1980, 1992).

Thus, in evolutionary terms, it seems that the females
may have been the first to benefit from social ties with
each other. In this light, bipedality would have been a
powerful factor promoting the further strengthening of
hedonic female bonds. Since Eibl-Eibesfeldt (1989) has
characterized human society as exhibiting close bonds
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between females, we clearly need to include these ing; ghts
into evolutionary scenarios as well (Butovskaya, in press),

THE MODELS

The following are tentative models for the sociy)
organization of various ancestral hominid species. They
incorporate data on palacoclimates, palacoecology, and
palacoanthropology, and are grounded in basic concepts
of evolutionary ecology.

The origin of Homo appears to have been stimulated by
climatic changes (climate forcing hypothesis). As Vrba and
colleagues (1988—89) note, three out of four critical periods
in hominid evolution coincide with global climatic cooling
episodes, aridity, and the expansion of the open landscapes
throughout Africa.

The oldest hominid remains found in Kenya (Tabarin)
point to cooling. During this time (4-4.5 Mya), several
modern antelope species appear (Vrba et al. 1988-89),
Extant Australopithecus afarensis at the time still retained
some morphological traits related to tree-climbing. This
suggests that, although displaying bipedal locomotion, this
taxon heavily depended on proximity to the trees (Senut
1991). Their diet was likely based on diverse terrestrial
resources including roots and seeds as well as meat of
various small vertebrates and invertebrates. Thus it is
possible that the first tools were designed for gathering
rather than for hunting (Tanner 1987, Stanford, Allen
1991). Data on modern chimpanzees (Boesch, Boesch
1981) suggest that females were likely more successful
than males in gathering activities. Males likely engaged in
sporadic small game hunting. They could have taken prey
away from predators either driving them off with sticks
and stones or by looking for places where predators (e.g.
leopards) stored their prey (Cavallo, Blumenshine 1989).
Under conditions of abundant animal resources, some early
hominid populations could turn to scavenging as a most
efficient and less energetically costly subsistence practice
(Blumenshine 1989, Speth 1989). The availability of
plentiful ungulate species insured that large parts of prey
bodies remained untouched by predators.

Mature males likely played an important part in
protecting the group from predators and thus the survival
of the group depended on their sufficient number. Feeding
on carnivore leftovers permitted the africanus-like forms
of Australopithecines to survive in seasonal environments.
The high caloric value of their foods would have permitted
them to economize time in subsistence pursuits. This, in
turn, could have facilitated intensification in intragroup
social contacts, in individual exploratory activities,
time spent on educating the young,

The other Australopithecine populations evolved
towards robust forms. They likely specialized in low-calori¢
diets (Potts 1988-89). Under these circumstances. the
spatial distribution of their food resources made intergroup
female competition disadvantageous. The social structure
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of these groups, however, could include a reduction in (he
proportion of mature males within multi-male groups, as
well as enhanced territoriality due to male competition for
females. Such feeding specializations could result in more
rigid hierarchical intragroup relationships between the
males, the elimination of matrilineal ties, the deterioration
of relationships between the males and the females, and
the transition from matrilocal to patrilocal residency. The
ensuing monopolization of females by males also reduced
females' individual freedoms and their exploratory
activitics. Such constant social control over females may
have selected against technological innovations among the
males.

The different thermoregulatory needs which appeared
in the course of the evolution of robust and africanus-like
Australopithecines caused them to occupy different
ecological niches (Falk 1988). The further evolution of
bipedal locomotion among the Australopithecines ancestral
to Homo was accompanied by increasing cranial capacity
(first, in the surface area of the brain) and in a more ramified
circulatory system feeding the brain. The robust
Australopithecines did not experience these
transformations but increased the massiveness of their
dentition. Different subsistence and social strategies
facilitated a further evolutionary divergence of these two
lines.

Hill (1987) argues that the replacement of tropical rain
forests by savannahs had a mosaic pattern. He notes that
34 Mya extensive tropical forests grew in the vicinity of
Lake Turkana whereas savannahs dominated at Laetoli.
The early hominids appear to have favoured open
landscapes and tropical forest and savannah ecotones.
Anthropoid primates, on the other hand, preferred tropical
forests.

Vrba and colleagues (1988-89) suggest that the
evolutionary separation of the hominid lineage into Homo
and robust Australopithecines occurred roughly 3-2.8 Mya
and coincided with climatic changes. The evolution of the
genus Homo was accompanied by more prolonged
maturation period and extended life spans (Smith 1988-
89) — factors which affected all other aspects of their lives.
They likely intensified exploratory activities among ‘the
young and stimulated an extension of time spent cdu'caung
the young. Furthermore, this likely resulted in the
emergence of closer relationships between both sexes as
well as individuals of the same age and sex. .

Individual preference in choosing a mate and friendly
relations between specific individuals of the opposite sex
led to an increase in paternal investment. This can be clearly
observed in multi-male groups of lower catarrhines
(particularly, among the Macaque). The enlargement of
cranial capacities could also have generated the males'
capability o recognize their own offsprings. Finally, the
likely disappearance of the formal signs of ovulation further

_ reduced male intragroup competition for females

(Lancaster, Lancaster 1983), o
About 2-1.5 Mya there occurred (ransformations in the

African carnivore guild. About 70 % of hunting (not
scavenging) camivore species became extinct (Pous 1988
89). This appears to have been the time when hominids
first might have turned to the medium game hunting. Males
played the major part in hunting while females concentrated
on gathering.

At this evolutionary stage, proficient hunting skills and
sharing meat with a female and her children likely helped
to establish successful sexual bonds. The capability to

with other males in hunting would have increased
chances of high social status. Furthermore, social
integration could also have been improved through the
exchange of individuals between the neighbouring groups.

During this stage of hominid evolution it is onlikely
that the males monopolized females within groups because
such behaviour would lead to the aggravation of intragroup
competition and to unnecessary conflicts. The latter could
result in 1) group fragmentation into smaller subgroups,
2) decrease in the proportion of males in mult-male groups,
and 3) the formation of mobile groups of single males
frequently raiding heterosexual groups (o capture females.
In such a case, cooperative hunting would become less
successful and be simply discontinued. Individual hunting,
such as documented for the Efe (Bailey, Aunger 1990),
for example, would have been impossible due to
insufficient technology.

It also appears that during this stage infanticide did not
occur on a regular basis. Such a practice would constitute
areal threat for population growth because of the extended
maturation periods and the low fertility among females.
Lee (1988-89) has shown that the number of offsprings
produced by human, chimpanzee, and gorilla females
during their lifetime averages four children. These data
suggest that we can use the same estimates for the hominids
as well. Because of the availability of vast unoccupied areas
and the inherent interests of each population to enlarge its
habitat, we would expect child care to have been provided
not only by relatives but also by other members of the
group.

The hominid ecological expansion, which occurred
roughly 1-0.9 Mya, was associated with Homo erectus
(Vrba er al. 1988-89) who expanded into various
environments including steppes, savannah-forests, semi-
deserts, and forests. Their spread was apparently limited
by the availability of drinking water.

There are several possible reasons for hominid
expansion at this evolutionary stage. The first is population
growth due to expanded life spans, advanced child care,
and altruism which insured the survival of elderly and
wounded individuals. Second, food procurement and
processing were greatly improved through the use of fire.
These permitted hominids to occupy climatically less
favourable areas. In addition, fire likely served as protection
for the females and the elderly members of the groups when
males left camps to hunt. Third, increased size of group
territories and more pronounced territoriality with
rudimentary property rights to hunting territories,
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compared to the cases for Australopithecus and Homo
habilis, also might have facilitated the expansion of
H. erectus populations. We know that feeding territories
of carnivores considerably exceed those of the herbivores.
Property rights may also have applied to water sources
and to locations of fruit trees in accord with the accessibility
of the resources at a particular point of time permitted
Homo erectus to occupy highly seasonal environments.

Population growth likely led to the division of core
groups into several daughter groups. Such a process is
documented among other primates and shows that the
dominant group remains in its original territory while
subordinate groups leave in search of new habitat (Chepko-
Sade 1979).

The heterogeneity of intellectual skills extant within a

population served as an essential prerequisite for successful
hominid evolution as well as for their high adaptability.
Recent studies show that there are some individuals within
primate populations who exhibit more developed social
intellects which provide them with higher social statuses
and with related benefits (Welker, Schafer-Witt 1992).
These more skilled social actors are likely to have had
advantages during stable ecological conditions. The less
socially skilled individuals spend more of their time
exploring the natural environment — all to the ultimate
benefit of the more skilled and higher ranked individuals.
It is these low-ranked individuals who leave their original
territories when the core group divides. These same
individuals also possess a high ecological intellect and take
advantage in advanced food procurement strategies, adopt
new diets, and better educate their children. My research
on the brown macaques amply documents such behaviour
(Butovskaya 1995, in press). Data presented by other
scholars support these findings and suggest that high-
ranked individuals are less successful in experimental
situations where it takes them much more time to chose
appropriate strategies and solutions (Bunnell et al. 1980).
The sum of this evidence indicates that it is the low-ranked
individuals who probably had better chances to survive
under conditions of sharp environmental changes which
accompanied global cooling.

The final division of labour between males and females
occurred when H. erectus began hunting co-operatively.
This period saw a significant increase in the length of child
dependency. At this time more active child care became a
vital stralegy — one which ensured reproductive success of
both sexes. By now sexual selection played a minor role
while parental investment and partnership increased
significantly (Lancaster, Lancaster 1983). The trend
towards serial monogamy, which took its final form at the
later stages of human evolution, could have also appeared
during that time period (Mansperger 1990, Fisher 1989).
Under such conditions, matrilineal ties became less
important and the social ties transformed into male-female,
male-child, and male-relatives ones (Reynolds 1976). The
patrilocal social structures gradually replaced previous
matrilocal ones.
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CONCLUSIONS

Although environmental conditions greatly affected the
evolution of hominid social organization, I suggest that i
is the original type of social relationships extant in ancesira)
form which were of prime importance in both hominid
social relationships and social structures. I argue that the
history and demography of the original hominid groups
played an important role in their subsequent evolution (see
also Datta 1989). Specific spatial social structures could
undergo significant changes through time and result in
variability even on the level of a taxon. At the same ime,
the evolution of social relationships within the Homo
lineage tended to increase intragroup sociability and
tolerance to other members of the group, and to develop
mechanisms for reducing social tension and aggressiveness
while favouring complex forms of cooperation and
altruism. The Homo lineage evolved in the direction of
more rigid social organization and increased competition
for mates adapted to changing environments. These were
built on prior strategies of avoiding competition with other
hominid forms who diversified by shifting to low quality
diets. Different hominid forms are likely to have coexisted
within the same territory and to have been periodically in
contact with each other — as is the pattern with modem
primates. Finally, it is possible that such contacts could
have facilitated the transfer of technologies from one form
to another.

REFERENCES

BADRIAN A., BADRIAN N., 1984: Social organization of Pan
paniscus in the Lomako Forest, Zaire. In: R. Sussman (Ed.):
The Pigmy chimpanzee. Pp, 325-346. Plenum Press,
New York.

BAILEY R. C., AUNGER R.,1990: Humans as primates: The social
relationships of Efe Pygmy Men in comparative perspective.
International Journal of Primatology 11,2: 127-146.

BLUMENSHINE R. J., 1989: A Landscape taphonomic model of
the scale of prehistoric scavenging opportunities. J. of Hum.
Evol. 18: 345-371.

BOESH CH., BOESH H., 1981: Sex differences in the use of natura!
hammers by wild chimpanzees: A Preliminary report. J. of Hum-
Evol. 10: 585-593.

BUTOVSKAYA M. L., 1995: Some aspects of hominid socioecology
according to primatological data. In: H. Ullrich (Ed.): Mon
and environment in the Palaeolithic. Pp. 309-317. ERAUL-

BUTOVSKAYA M. L., in press: Coping with social tension 19
primate societies: Strategic modelling of early hominid
lifestyles. In: H. Ullrich (Ed.): Hominid evolution. Lifestes
and survival strategies. Schwelm, Germany. Edition Archacd

BUNNEL B. N., GORE W. T., PERKINS M, N., 1980 Performanc®
correlates of social behaviour and organization: Social ™
and reversal leaming in crab-cating macaques (M. fascicularts}
Primates 21,3; 376-388.

CAMPBELL B., 1979: Humankind emerging. Little and Brow™
Boston.

CAVALLO J. A., BLUMENSHINE R. J.,1989: Tree-stored leopard

kills: Expanding the hominid scavenging niche. J. of Hunt Bl
18,41 393-399,




| TRy

The Social Organization and Adapiations of Early Hominids 1o Various Environments During the Plio-Pleistocene

CHAPMAN C. A., WRANGHAM R. W.
Ecological constraints on group siz
monkey and chimpanzee subgroups.
Sociobiology 36: 59-70,

CHENEY D. L.,1987: Interactions and relationships between groups.
In: B. B. Smuts, D. L. Cheney, R, M. Seyfarth, R, W,
Wranghamand, J. Struhsaker (Eds.): Primate Societles. Pp,
267-281. University of Chicago Press, Chica

go.
CHEPKO-SADE B. D., 1979: Patterns of group splitting within

matrilineal kinship groups: A Study in Broup structure.
Behavioural Ecology and Socioecology 5: 67-86.

DATTA S. B., 1989: Demographic influences on dominance structure
among female primates. In: V. Standen, R. A. Foley (Eds.):
Comparative socioecology. The behavioural ecology of humans
and other mammals, Pp. 265-284. Blackwell, Oxford.

DUNBAR R. I. M., 1988: Primate Social Systems. Groom Helm,
London.

EIBL-EIBESFELDT I, 1989: Human Ethology. Aldine de Gruyter,
New York.

FALK D., 1988: Mosaic evolution in hominids: Why bipedalism
preceded an enlarged brain. Amer. J. of Phys. Anthrap, 75 2:
207-208.

FISHER H. E., 1989: Evolution of human serial pairbonding Amer:
J. of Phys. Anthrop. 78: 331-354.

HILL A., 1987: Cases of perceived faunal change in the Later
Neogene of East Africa. J. of Hum. Evol. 16,7: 583-596.
KANOT., 1980: Social behavior of wild pygmy chimpanzees (Pan
paniscus) of Wamba: a preliminary report. .J. of Hum. Evol.

9:243-260.

KANO T, 1992: The Last ape: Pygmy chimpanzee behavior and
ecology. Standorf University Press, Stanford.

KREBS I. R., DAVIS N. B., 1987: An Introduction to behavioral
ecology. Blackwell, Oxford.

LANCASTER J. B,, LANCASTER C. S., 1983: Parental investment:
The hominid adaptation. In: D. J. Ortner (Ed.): How humans
adapt: A Biocultural odyssey. Pp. 33-65. Smithsonian
Institution Press, Washington, D. C.

LEE P. C., 1988-1989: Comparative ethological approaches in
modelling hominid behaviour. Ossa 14: 13-126.

MANSPERGER M. C., 1990; The precultural human mating system.
Hum. Evol. 5,3: 245-259.

MITANIJ. C., RODMAN P. S., 1979: Territoriality: The reaction of
ranging pattern and home range size to diﬂ'creptiality wit_h an
analysis of territoriality among primate species. Behavioral
Ecology and Sociobiology 5: 241-251.

NISHIDA T., 1979: The social structure of chimpanzees of the
Mahale Mountain. In: D. A. Hamburg, E. R. McC‘own (Eds.):
The Great Apes. Pp. 73—121. Benjamin Cummings, Menlo
Park.

POTTS R., 1987: Transportation of resources: RFconstmcﬁons of
early hominid socioecology: a critique of primate model.s. In:
W. G. Kinzey (Ed.): The Evolution of human behaviour:
Primate models. Pp. 28-50. State University of New York Press,
New York. .

POTTS R., 1988-1989: Ecological context and explanations of
human evolution. Ossa 14: 99-112. . :

REYNOLDS P. C., 1976: The Emergence of early hominid social
organization: The attachment systems. Yearbook of Physical
Anthropology 20: 73-95. .

SCHAIK C. P. van, 1989: The ecology of social relationships amongst

female primates. In: V. Standen, R. Roley (Eds.): Comparative

soecloecology: the behavioural ecology of humans and other
mammals. Pp. 195-218, Blackwell Scientific, Oxford.

» CAPMAN L. 1., 1995
e: An analysis of spider
Behavioural Ecology and

SCHAIK C. P. van, ASSINK P. R.,SALAFSKY N., 1992: Territorial
behaviour in Southeast Asian langurs: Resource defence or mate
defence? Amer. J. of Primatology 26: 233-242.

SCHAIK C. P. van, NOORDWIJK M. A. van, 1986: The
Evolutionary effect of the absence of felids on the social
organization of the simeulue monkey (Macaca fascicularis
Jusca, Miller 1903). Folia Primatol 44: 138-147.

SENUTB., 1991: Forme et mouvement chez des primates néogeénes
de I'Ancien monde. Geobios 13: 193-199.

SMITH B. H., 1988-1989: Growth and development and its
significance for early hominid behaviour. Ossa 14: 63-96.

SPETH J. D., 1989: Early hominid hunting and scavenging: the role
of meat as an energy source. J, of Hum. Evol, 18: 329-343.

STANFORD C. B, ALLEN J. S., 1991: On strategic storytelling:
current models of human behavioral evolution. Curr Anthrop.
31,1: 58-61.

STRUM 8. C., WESTERN D., 1982: Variations in fecundity with
age and environment in olive baboons (Papio anubis). Amer.
J. Primatol. 3: 61-76,

TANNER M. N., 1987; Gathering by females: the chimpanzee model
revisited and the gathering hypothesis. In: W.G. Kinzey (Ed.):
The Evolution of human behaviour: Primate Models. Pp. 3—
27. State University of New York Press, New York.

TERBORGH J., 1983: Five New World Primates. Princeton
University Press, Princeton.

THOMPSON P, 1975: A Cross—species analysis of carnivore,
primate and human behaviour. J. of Hum. Evol. 4.7
133-124.

TOOBY 1., VORE 1. de, 1987: The Reconstruction of hominid
behavioral evolution through strategic modelling. In: W. G.
Kinzey (Ed.): The Evolution of human behaviour- Primate

Models. Pp. 183-238. State University of New York Press,
New York.

TRIVERSR. L., 1972: Parental investment and sexual selection. In:
B. Campbell (Ed.): Sexual selection and the descent of man.
Pp. 35-70. Aldine, Chicago.

VRBA E. S., DENTON G. H., PRENTIEL M. L., 1988-1989:

Climatic influences on early hominid behaviour. Ossa 4: 127-
156.

WAALF. B. de, 1982: Chimpanzee Politics. Jonathan Cape, London.

WAAL F. B. de, 1987: Tension regulation and non-reproductive
function of sex in captive bonobos (Pan paniscus). National
Geographic Research 3,3: 318-335.

WAALF. B. de, 1995: Bonobo sex and society. Scient. Amer March:
82-88.

WELKER C., SCHAFER-WITT C.,1992: The Need of long-term
studies to interpret actual behavior patterns observable in social
groups, the crab-eating monkey Macaca fascicularis as an
example. Primate Report 32: 31-48.

WRANGHAM R. W,, 1987: The significance of African apes for
reconstructing human evolution. In: W.G. Kinsey (Ed.): The
Evolution of human behavior: Primate Models. Pp. 51-71.
University Press, New York.

Marina L. Butovskaya

Institute of Cultural Anthropology
Russian State University for Humanities
Minsskaya 6

Moscow 125 267

Russia

E-mail; butovsk @orc.ru

31




