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Abstract. This paper uses a Darwinian perspective to
examine the nuclear arms race in the context of
‘‘arms races” in evolution and throughout human
history. The rise of human “arms races,” or es-
calatory intergroup competition, is traced to a variety
of environmental triggers initiated during the Termi-
nal Pleistocene/Early Holocene. These triggers re-
moved extraspecific environmental constraints to es-
calatory intergroup competition in some areas of the
world, making it reproductively advantageous for in-
dividuals to live in increasingly larger and more
competitive groups. This process is linked to the
development of social complexity and the intensifica-
tion of intergroup competition, warfare, and arms
production, culminating in the nuclear arms race.
Historically, escalatory intergroup competition has
been reproductively advantageous to elites because
it enables them to acquire a disproportionately large
share of resources. It is argued that the continuation
of the nuclear arms race past a level of mutual
assured destruction results from the benefits it pro-
vides to elites as well as a variety of evolved behav-
ioral mechanisms that encourage in-group affiliations,
out-group hostilities, and obedience to authority.

*Editor’'s Note: This article was selected for the
Best Graduate Student Paper Award in 1987 by
the Association for Politics and the Life Sciences
in an international competition.

The nuclear arms race is the most significant threat
to survival yet faced by the human species. A
nuclear confrontation between the superpowers
would end life as we know it on earth. While the
initial destruction resulting from nuclear war would
be severe, the probable long-term climatic effects of
a nuclear war would result in extensive and perma-
nent disruptions of the biosphere (Ehrlich et al.,
1983; Peterson and Hinrichsen, 1982; Turco et al.,
1983). Even relatively small nuclear exchanges have
the potential to affect the climate and ecology of the
earth severely (Turco et al.,, 1983). These factors
make the nuclear arms race the paramount problem
confronting humanity.

The study of the causes and effects of arms races
has had a prominent place in political research since
the pioneering work of Richardson (1935; 1960a, b).
Likewise, the study of human warfare has a long
tradition within the social sciences (Bloch, 1899; von
Clausewitz, 1968; Davie, 1929; Fried, et al., 1968;
Malinowski, 1941; Vayda, 1961; Fuller, 1945, 1961;
Singer, 1979; Sorokin, 1937; Q. Wright, 1942). The
advent of the nuclear arms race forty years ago
intensified concern among social scientists about
the problem of arms races and warfare.2 In response
to the nuclear threat, a tremendous effort has been
expended by diplomats, scientists, politicians, hu-
manists, and other concerned individuals in an
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attempt to offer solutions to the problem of the arms
race. The majority of these studies has focused on
the political, psychological, economic, and military
causes of the nuclear arms race (e.g., D. Adams,
1987; Bialer, 1985; Cusack and Ward, 1981; Mack,
1985, 1986; Nincic, 1982, 1983; Schell, 1982;
Sheehan, 1983). These studies focus, however, on
the proximate causes of the nuclear arms race while
neglecting the evolutionary significance of arms race
behavior and its ultimate causation. The application
of Darwinian principles to social behavior during the
last twenty years (see Hamilton, 1964; Trivers, 1971)
has provided a rigorous paradigm for examining the
ultimate causes of the behavior of humans as well as
other organisms (see Alexander and Tinkle, 1981;
Chagnon and Irons, 1979; Daly and Wilson, 1983;
Krebs and Davies, 1984; Wiegele, 1982; White and
Losco, 1986).

This article will use a Darwinian perspective to
examine the evolutionary and historical roots of the
nuclear arms race. Arms races are relatively recent
phenomena in human history involving a competitive
acceleration in arms production between two or
more nations (Richardson, 1960a:23; Wallace,
1979:242; Wright, 1942:690). | will argue that the
origins of the nuclear arms race can be viewed along
a continuum of arms races in history which are
manifestations of the more general phenomenon of
escalatory intergroup competition. The history of
human intergroup competition will be addressed by
examining the selective basis for hominid social
group formation. The rise of escalatory intergroup
competition will be traced to a variety of environ-
mental triggers initiated during the Terminal Pleis-
tocene/Early Holocene. These triggers removed ex-
traspecific environmental constraints to escalatory
intergroup competition in some areas of the world,
making it reproductively advantageous for individu-
als to live in increasingly larger and more competi-
tive groups. This process will be linked to the
development of social complexity, and the intensifi-
cation of intergroup competition, warfare, and arms
production, culminating in the nuclear arms race.

Furthermore, | will argue that escalatory inter-
group competition favors the reproductive interests
of elites by enabling them to acquire a dispropor-
tionately large share of resources. These benefits
have encouraged elites to promote the arms race to
a point which far exceeds any realistic consideration
of national security. The ease with which the arms
race is stimulated is also linked to a variety of
proximate mechanisms that compel people towards
intergroup competition and submission to authority.
By framing today's problems in an historical context,
this approach will provide a more comprehensive
understanding of the nuclear arms race and, it is
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hoped, a contribution to its solution.

A Darwinian perspective views the causes of
human behavior as congruent with other forms of
organismic behavior. Behaviors result from and are
subject to the forces of natural selection. Human
behavioral responses are evolved proximate mecha-
nisms and should act to maximize the inclusive
fitness of individuals, except under novel evolution-
ary environments (Alexander, 1979; Flinn and Alex-
ander, 1982). In this sense, a Darwinian perspective
addresses questions concerning the environmental
pressures which have caused human behavioral
patterns based on predictions from inclusive fitness
maximization. Unfortunately, the relationship be-
tween specific behaviors of individuals and inclusive
fitness maximization is often unclear. This is due to
the complex way in which a single behavior relates
to the reproductive success of an individual, as well
as the lack of knowledge concerning human behav-
ioral ontogeny. When addressing more general pat-
terns of human behavior, however, much of the
“noise” of individual behavioral vagaries is elimi-
nated. Numerous studies have shown conformity
between behavioral patterns and predictions from
inclusive fitness maximization (Alexander, 1979; Al-
exander and Tinkle, 1981; Betzig, 1985; Betzig and
Turke, 1986; Essock-Vitale and McGuire, 1980; Gau-
lin and Schlegel, 1980; Masters, 1987; Turke, 1984).
Thus, a Darwinian approach attempts to explain, in
terms of inclusive fitness, why individuals follow
their economic interests, live in particular types of
social groups, follow leaders, go to war, or make
alliances.

This article differs from previous Darwinian analy-
ses of the nuclear arms race (Alexander, 1987) in
taking a diachronic approach to the study of arms
race behavior. Alexander (1987) has examined the
validity of the various positions in the current debate
over disarmament given a Darwinian understanding
of behavior. He has also developed a series of
important ideas concerning human social evolution,
most notably the balances of power hypothesis.
Alexander (1971, 1974, 1975, 1979, 1981, 1985,
1987, Alexander et al., 1979; Alexander and Tinkle,
1968) has, however, almost exclusively utilized gen-
eral evolutionary theory and comparative data to
develop and evaluate his ideas. This article differs
from Alexander’s work in that it uses the archaeolog-
ical, paleoenvironmental, historical, and ethno-
graphic record to trace the history of human re-
sponses to changing environments that eventually
led to the nuclear arms race. Most importantly, |
discuss the environmental triggers and response
processes which set in motion the sequence of
escalatory intergroup competition that has led di-
rectly to the nuclear arms race.
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The Selective Basis of Hominid Social
Groups: Origins of Human Arms Races

While the nuclear arms race is only thirty years old,
arms races and accompanying phenomena, such as
resource competition and disarmament movements,
can be traced back to the earliest historical records
(Bigelow, 1969:62-63, 1975:243; Dupuy and Ham-
merman, 1973) and, from archaeological data, into
prehistory (Carneiro, 1970a; Roper, 1975; Webster,
1976). Furthermore, arms races can be viewed as a
specialized form of intergroup competition involving
overt aggression and often violent conflict between
social groups. While rare among non-human ani-
mals, this phenomenon is exhibited by other social
species such as the spotted hyena (Crocuta
crocuta; Kruuk, 1972), wolves (Canis lupus; Mech,
1970), rhesus macaques (Macaca mulatta; Givens,
1975), olive baboons (Papio anubus; Givens, 1975),
and chimpanzees (Pan troglodytes; Goodall, 1979).
Thus, the nuclear arms race can be viewed along a
continuum of arms races in the human past and
more generally as a form of intergroup competition
in nature.

If the problem of arms races is to be addressed as
a specific form of intergroup competition then it is
necessary to consider the selective pressures re-
sponsible for the formation of competitive social
groups. Living in social groups inevitably creates
additional costs to individuals, such as increased
competition for resources and increased likelihood
of disease and parasite transmission (Alexander,
1979:59). These factors should select against social-
ity except under special circumstances. They must
be overridden by the ability of individuals to defend
themselves against predators, or more effectively to
locate and exploit resources when in groups than
individually. The nature and size of social groups in
particular species should represent a compromise
between these competing forces.

Archaeological and comparative data indicate
that throughout most of hominid evolutionary history
social groups consisted of relatively small extended
family bands (Service, 1962). Selective pressures
which have been suggested to explain the evolution
of hominid social groups through the Pliocene and
most of the Pleistocene include competition with
carnivores (Potts, 1984; Walker, 1984) or cooperative
hunting of large mammals (Campbell, 1979; K. Hill,
1982; Issac, 1978; Laughlin, 1968; Walker, 1984;
Washburn and Lancaster, 1968). These factors are
insufficient, however, to account for the size of social
groups during recent millennia (Alexander,
1979:221). Thus, an evolutionary compromise at
relatively small group size, such as that of extended
family bands, would be predicted if these were the
principal selective forces affecting hominid social
groups. The historic and prehistoric record demon-
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strates that human groups have instead become
increasingly larger and more competitive over the
last 12,000 years, culminating in today's nuclear
arms race. This suggests that some other force is
selecting for increasingly larger and more competi-
tive social groups.

Recently, Alexander (1971, 1974, 1979, 1987; Alex-
ander et al., 1979; Alexander and Tinkle, 1968) has
hypothesized that intergroup competition was a
significant selective pressure favoring social group
formation during much of hominid evolutionary his-
tory. Additionally, he has argued that intergroup
competition is the principal environmental pressure
responsible for the evolution of social groups larger
than extended families. Alexander (1979) calls this
the “‘Balances of Power Hypothesis.”" It suggests
that at some time in the past, predation pressure
from other human groups became the force select-
ing for increases in social group size and intragroup
cooperation. This hypothesis is consistent with ex-
planations proposed by many social scientists con-
cerning the development of the nation-state (see
Bean, 1973; Carneiro, 1961, 1970a; Claessen and
Skalnik, 1978, 1981; Cohen and Service, 1978; Dur-
ham, 1976; Fried, 1961, 1967; Gilpin, 1981; C. Tilly,
1975a, 1985) as well as many of the unusual features
of human sociality (see Bigelow, 1969, 1975; Keith,
1949; Lorenz, 1966; Wilson, 1973).

This type of intraspecific selection can result in
the type of synergistic effects seen in the nuclear
arms race today. If groups are forced to compete for
resources actively, the most powerful group will
outcompete opposing groups. Power has usually
corresponded to group size, whether from sheer
force of numbers or increased productive capacities,
giving a selective advantage to individuals living in
larger groups. Individuals in larger, more powerful
groups will be able to outreproduce individuals of
less powerful groups due to their preferential access
to resources. This will encourage individuals in other
groups to strive to increase group size and power to
overcome their adversary's preferential position with
respect to resources. Increasing group size is
achieved by intensifying production so as to in-
crease reproduction. This process should continue
to escalate unless extraspecific selective forces
intervene and make further increases in group size
maladaptive to individuals.

Variables such as increases in group size above
that of extended families, increased intergroup com-
petition and intragroup cooperation, and the rise of
social stratification are associated with the develop-
ment of social complexity that has occurred in many
areas during the last 12,000 years. Most scholars
who have addressed the origins of social complexity
note the correspondence in time of the earliest
evidence for these trends, with the massive world-
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wide environmental disturbances associated with
Terminal Pleistocene deglaciation. Early evidence
for productive intensification, such as the origins of
agriculture in the Near East, Central and South
America, as well as the origins of sedentary villages
in the Near East, are often linked directly or indi-
rectly to these environmental effects (Binford, 1972;
M. Cohen, 1977:143-144; Flannery, 1969, 1986; Hay-
den, 1981; Redman, 1978; H. Wright, 1977). | sug-

gest that Terminal Pleistocene environmental

change also provided the trigger initiating es-
calatory intergroup competition. These shifts were
brought on by the extinction of large mammals and
the subsequent expansion of many seasonally avail-
able lower trophic level plants and animals.

Archaeological data from the Late Pleistocene
demonstrates that predation on medium-to-large
sized mammals was an important component of the
hominid resource base, especially relative to later
periods (Butzer, 1977; Hayden, 1981; Klein, 1973,
1977, 1979). Most medium-to-large bodied mammals
are K-selected species (Hayden, 1981; Pianka,
1970). K-selected species tend to be extremely
vulnerable to overexploitation and require much
longer periods to reestablish optimal population
levels relative to other organisms. Their great size,
however, makes them resources which are easy to
locate and which provide concentrated caloric and
nutrient packages. Thus, when available, these ani-
mals were highly valuable and cost-effective to
harvest with the available technology.

Hominids were the dominant large-mammal
predators by the Late Pleistocene and would have
faced competition for these resources primarily from
other groups of hominids. As a result of the instabil-
ity of these resources, selection would have favored
either avoidance of competing social groups or brief,
possibly violent (see Roper, 1969), confrontations
resulting in the expulsion of one group from a
contested area.3 Otherwise, hominid social groups
would have congregated around favorable resource
patches leading to the rapid overexploitation of
populations of large mammals. Ultimately, this
would have led to resource scarcity and disaster for
all individuals concerned. This does not mean that
other resources were not available or utilized by
human populations during the Late Pleistocene.
Undoubtedly, small animals and plants as well as
larger scavenged animals made up a significant
portion of the hominid resource base. It suggests
only that individuals in groups that dispersed to
avoid overexploitation of medium-to-large bodied
mammals would have had a selective advantage
relative to individuals remaining in resource de-
pleted areas. Thus, the susceptibility of K-selected
mammalian populations acted as an extraspecific
environmental constraint limiting human intergroup
competition.
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Large mammal extinctions at the end of the
Pleistocene (Martin and Klein, 1984; Meltzer and
Mead, 1983) eliminated this extraspecific constraint
in many areas. This forced human populations to
emphasize the exploitation of alternative food
sources. Emerging postglacial environments were
characterized by an increase in temperate and
tropical forest habitats and animal populations such
as anadromous fish, shellfish, and migratory water-
fowl, as well as many edible plant species (Bryant
and Holloway, 1985; Butzer, 1971:547-551; Flannery,
1986; Lamb, 1977; Redman, 1978; H. Wright, 1977).
Human populations began to rely more extensively
on r-selected resources such as plant foods, fish,
and fowl (Binford, 1972; Butzer, 1977; Flannery,
1969; Hayden, 1981). Unlike large mammals, r-se-
lected resources have rates of replacement and
population densities which make them very difficult
to overexploit. These resources also tend to have
distributions which are clumped both spatially and
temporally (Pianka, 1970). They can be extremely
abundant, but their availability at particular locations
is often unpredictable.

The abundance and distribution of r-selected re-
sources brought groups together around productive
resource patches. Active intergroup competition
would have resulted. Furthermore, expansion of
human populations into practically all remaining
terrestrial habitats during the Late Pleistocene de-
creased the ability of groups to migrate into unoccu-
pied areas to avoid competition (see M. Cohen,
1977). Individuals in larger groups which were able
to exclude smaller groups from favorable resource
patches would have had a selective advantage. This
type of intergroup competition does not necessarily
imply warfare, as social mechanisms for assessing
the risk of conflict were undoubtedly developed
(e.g., the pig festivals of New Guinea). This made
possible the type of escalatory intergroup competi-
tion and increasing group size and social complexity
seen throughout recent human history.

The unpredictability of these resources favored
the development of social networks that communi-
cate information about resource distributions. Indi-
viduals exploiting the most predictable resources
such as anadromous fish and migratory waterfowl
enjoyed especially effective harvests and would
have had greater reproductive success. This was
also true for individuals who were able to cultivate
plant and animal species, making them more pre-
dictable and productive, and eventually resulting in
domestication (see Flannery, 1986). These
processes also favored the emergence of sedentary
villages located preferentially in productive resource
zones.

Social stratification and the rise of complex socie-
ties can be explained as direct results of continued
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escalatory intergroup competition (Masters, 1983,
1986; Willhoite, 1980, 1986). This resulted primarily
from the diverging reproductive interests of individu-
als in increasingly larger groups. As social group
size rose beyond that of extended families, individu-
als interacted increasingly with non-relatives. This
caused the reproductive interests of individuals
within groups to increasingly diverge (see Alexan-
der, 1979, 1985; Betzig, 1982, 1985; Chagnon,
1979a, 1981). The redistribution and levelling of
resources throughout a society was no longer
reproductively advantageous due to kin selection,
as it had been when social groups consisted primar-
ily of close relatives. This made it increasingly
advantageous for individuals to accrue dispropor-
tionate amounts of resources relative to other group
members through manipulation and/or force.

Intragroup conflict and competition intensified,
necessitating the development of social mecha-
nisms to mediate conflict and promote reciprocal
relationships. Individuals in roles involving conflict
mediation had an advantage in social deception and
exploitation because of the power conferred by their
social position. These individuals were able to gain
preferential access to resources, thereby increasing
their power base and the degree of social stratifica-
tion in general. Those in power were able increas-
ingly to influence ideological, judicial, moral, and
governmental systems to maintain and support their
power base. Concomitantly, social institutions in-
volved in conflict mediation became more complex
as the elites who controlled these institutions gained
power and influence. Relatively small-scale and pow-
erless institutions such as clans and ‘“big-men”
evolved into '‘ranked” lineages with hereditary
chiefs, and finally into the immensely powerful gov-
ernments of today's nation-states (Flannery, 1972).
While these processes would have placed an in-
creasingly large proportion of society at a disadvan-
tage with respect to resources, the alternatives of
leaving their society or revolting against those in
power usually involved considerably more risk. Cou-
pled with these changes in the social environment,
new and more efficient technologies were developed
to gain a competitive edge over other groups by
increasing productivity and military capabilities.

The past 12,000 years have been witness to the
development of increasingly more complex societies
often characterized as tribes, chiefdoms, and states.
The archaeological and historical record of this
period is consistent with these ideas concerning the
rise of social complexity (Flannery, 1972; Fried,
1967; Price, 1984; Service, 1971, 1975; Q. Wright,
1986). The correspondence between increasing
group size, social stratification, and productive in-
tensification, the use of secular or religious institu-
tions by elites to control the masses, and the
relationship between intergroup competition and
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intragroup cooperation are all characteristic of this
period. The wide literature on state formation is also
consistent with this model. Factors recognized as
important in the rise of states include environmental
and social circumscription, population growth, war-
fare, productive intensification with surpluses being
disproportionately transferred to elites, and the ideo-
logical justification of power differentials usually
through state religions (Carneiro, 1970a; Claessen
and Skalnik, 1978, 1981; R. Cohen, 1984; Cohen and
Service, 1978; Patterson and Gailey, 1987; C. Tilly,
1985).

Cross-cultural comparative data are consistent
with this model of the development of social com-
plexity (Betzig, 1982, 1985; Strate, 1982). Betzig
(1982) collected data from twenty-four well-known
societies with social organizations ranging from the
simplest egalitarian societies such as the Kung and
the Andaman Islanders through *‘early state’ socie-
ties such as the Zulu and Tonga. High correlations
were found among the following variables: (1) group
size; (2) hierarchical complexity; (3) asymmetry in
the resolution of individual conflicts with higher
status individuals having an advantage; (4) perqui-
sites taken by third parties mediating conflicts (the
third parties were usually high-status individuals or
institutions controlled by these individuals); and (5)
degree of polygyny attained by individuals at the top
of the social hierarchy. These data are consistent
with the prediction that ‘‘to the extent that conflicts
of interest among individuals in a society are not
overridden by common interest, individuals should
exploit hierarchical positions of strength to maximize
inclusive fitness at the expense of others in the
group” (Betzig, 1982). Thus, as group size rose due
to intergroup competition, inequalities in social and
reproductive success increased because the social
environment made it advantageous for those in
power to exploit the less powerful.

The Balances of Power Hypothesis and
Holocene Sociocultural Diversification

In the preceeding discussion the balances of power
hypothesis was evaluated with archaeological,
paleoenvironmental, ethnological, and historical
data. A correspondence was shown between the
removal of various extraspecific environmental con-
straints on escalatory intergroup competition during
the Terminal Pleistocene/Early Holocene with the
rise of social complexity. Contemporary societies,
however, vary greatly in regard to measures of social
complexity, including population size, productive
capacity, technological complexity, and social strati-
fication (see Murdock, 1949). This indicates that
escalatory intergroup competition may have only
occurred under special ecological conditions. This
variability must be explained to understand why
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complex societies and, eventually, nuclear powers
arose.

The diversity of human societies can be explained
by the variable effects of extraspecific environmental
constraints differentially compromising escalatory
intergroup competition (fig. 1). In areas where popu-
lations of large mammals persisted as an important
food source, and/or where r-selected resources did
not significantly expand, escalatory intergroup com-
petition remained disadvantageous. In these habi-
tats, small-scale societies persisted unless influ-
enced by more complex societies. Examples include
Eskimo and Algonkian populations of northern North
America (Service, 1962), the precontact bison-
hunters of the western Great Plains (Gunnerson,
1972; Wedel, 1978), and African Savanna popula-
tions such as the |Kung.(Lee, 1968, 1969) and the
Hadza (Woodburn, 1968).

In regions where ecological conditions limited
productive intensification, an evolutionary compro-
mise was created at some level of social complexity
above that of extended family bands. For example,
recent archaeological data suggest that human
populations in the New Guinea Highlands were
practicing horticulture as early as 9000 B.P. Despite
this early evidence of productive intensification,
ecological factors, notably the restriction of arable
land to small intermontane valleys and the nature of
available domesticates, limited agricultural produc-
tivity (Golson, 1977). Indigenous populations
reached a “tribal” level of cultural complexity (Ser-
vice, 1962) characterized by intense intergroup com-
petition expressed most dramatically by frequent
episodes of ‘ritualized’” warfare (see Meggitt, 1977,
Morren, 1984; Rappaport, 1968; Vayda, 1976).

In other regions resources remained sufficiently
dispersed and unpredictable to have suppressed
escalatory intergroup competition relative to areas
where complex states first arose (Carneiro, 1970a).
These areas included much of North America and
Europe, where trends towards social complexity
have been observed in the archaeological record,
but where states did not develop indigenously be-
fore disruption by more complex societies (Braun
and Plog, 1982; Dennell, 1983; Renfrew, 1978; Ren-
frew and Sheenan, 1982; Trigger, 1981).

Complex stratified states arose in regions with the
lowest intensity of extraspecific checks to escalatory
intergroup competition. Archaeological data has
shown that the sequence of development of the
state in Mesoamerica involved productive intensifi-
cation, intergroup conflict, and increases in social
and technological complexity as well as social group
size. This sequence began with a shift from an
emphasis on hunting large mammals in the Terminal
Pleistocene/Early Holocene to a focus on aquatic
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and floral resources concentrated in coastal and
riverine environments during the Middle Holocene.
Finally, increasingly intensive forms of agriculture
were developed, accompanied by increasing social
stratification culminating in the rise of the state
(Flannery, 1965, 1972, Flannery and Coe, 1968;
Webster, 1976; Willey, 1966; Q. Wright, 1986).
Mesoamerican state societies were eventually deci-
mated -by the most potent selective force affecting
recent human populations, contact with a more
powerful group resulting in exploitation and the
introduction of deadly pathogens.

However, many societies during the Holocene did
not necessarily proceed inexorably in the direction
of social complexity. Numerous archaeological ex-
amples, such as the Classic Maya collapse and the
decline of Fremont society in the southwestern
United States, demonstrate that the trend towards
increasing social complexity is often reversed.
Changes in social and biophysical environments
that caused extraspecific constraints on intergroup
competition to be exceeded made further escala-
tions counteradaptive. This threshold was usually
first reached and exceeded by less powerful seg-
ments of societies. This resulted in intense in-
trasocietal conflict as those with power resisted
change, eventually leading to societal collapse. Fur-
thermore, while the preceding examples illustrate
the general processes leading to sociocultural diver-
sification in the Holocene, it should be emphasized
that particular developmental sequences were
unique and extremely complex, involving numerous
social, cultural, and ecological factors which are
beyond the scope of this article.

This model of Holocene sociocultural diversifica-
tion is supported by historical and ethnographic
data. If social complexity is a product of the effects
of a history of escalatory intergroup competition,
then measures of the intensity and efficiency of
conflict between populations should correlate with
social complexity. Historical data clearly demon-
strate that as social complexity increased, inter-
group competition rose in the form of more destruc-
tive military technologies and warfare (Andreski,
1968; Dupuy, 1984; Fuller, 1945, 1961; Otterbein,
1970:44-48; Q. Wright, 1942). This hypothesis has
also been confirmed by a variety of comparative
studies of conflict and violence among contempo-
rary societies (Andreski, 1968; Broch and Galtung,
1966; Haas, 1965; Otterbein, 1970; Ross, 1985,
1986).

In small-scale societies, community size and the
degree of intercommunity cross-cutting ties are re-
lated to the scale at which intergroup competition is
most intense (see Chagnon, 1968, 1981; Ross, 1985,
1986). Social group size and cohesion are greater
with increased intercommunity conflict (Chagnon,
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1968, 1979b, 1981), while communities that share an
identical enemy are more likely to have cross-cutting
ties promoting alliance formation (Divale, 1974; Em-
ber, 1974; Ember and Ember, 1971; Ross, 1985,
1986).

A recent cross-cultural study of ninety preindus-
trial societies by Ross (1981, 1985, 1986) provides
more detailed information on the relationship be-
tween social structure and conflict. Ross (1986:454)
found a positive association between socioeco-
nomic complexity and both conflict within a society
and external warfare. This is consistent with the
hypothesis that increasing social complexity should
be accompanied by both increasing intergroup and
intragroup c