
Between Biology 
and the Social Sciences 

Edited by 

Peter Weingart Sandra D. Mitchell 
University of Bielefeld, University of California, 

Germany San Diego 

Peter J. Richerson Sabine Maasen 
University of California Max Planck Institute for 

at Davis Psychological Research, 
Munich 

LAWRENCE ERLBAUM ASSOCIATES, PUBLISHERS 
1997 Mahwah, New Jersey London 

EVOLUTIONARY THEORY AND HUMAN 

Nancy W. Thornhill Leda Cosmides 
University of Southern California University of California 

Los Angeles Santa Barbara 

Alexandra M. Maryanski Peter Meyer 
University of California Universrty of Augsburg 

Riverside Augsburg, Germany 

John Tooby Jonathan H. Turner 
University of California University of California 

Santa Barbara Riverside 

The standard rationale for the social sciences being separate disciplines 
from biology rests on the assertion that human social behavior is uniquely 
complex. Anthropologists and sociologists often argue that human insti- 
tutions managing the reproductive, productive, and symbolic features of 
human social life bear only remote connections to the phenomena of evo- 
lutionary biology. Proponents of more interdisciplinary views assert that 
at the very least, biology underpins sociocultural systems. Human behav- 
ior is implemented by human brains and bodies, to which evolutionary 
considerations add the fact that humans must have evolved from an ape- 
human common ancestor relatively recently. 

For other animals, evolutionists interested in behavior have made 
immense strides, sparked by Hamilton's (1964) famous papers on in- 
clusive fitness showing how selectionist theory could account for one of 

, the most important general features of animal social organization-the 
/ of kinship as a principle of social organization. Since the irn- 
I 
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portant article of R. D. Alexander (1974) and E. 0. Wilson's (1975) 
perhaps unintentionally incendiary last chapter, many evolutionists have 
used the new tools to explain human behavior. In other animals, complex 
societies appear to be rooted fairly directly in psychological mechanisms 
that cause cooperation, coordination, and division of labor. The advanced 
insect colonies may indeed have self-organizing properties, but behav- 
ioral biologists have gone far without seeing much need for a nearly 
autonomous institutional account of the form commonly advocated by 
social scientists. 

Of course, even the most extreme proponents of the institutional ap- 
proach recognize that humans are biological organisms that evolved. 
They merely find this relatively uninteresting. Taking comfort from an 
earlier generation of evolutionary biologists like Dobzhansky (1968), 
they conceive of human social institutions as an emergent superorganic 
system little constrained or limited by the organic substratum. Dobzhan- 
sky's theoretical statement of this problem is brief and tries to have it 
both ways: "In producing the genetic basis for culture, biological evolu- 
tion has transcended itself-it has produced the superorganic" (p. 18); 
"Yet the superorganic has not annulled the organic" (p. 19). The first 
quote concludes one paragraph, and the second is the topic sentence of 
the next. This chapter outlines how evolutionary thinkers have approach- 
ed the task of getting beyond the lofty, but vague, rhetoric of Dobzhan- 
sky's day to more specific questions and analyses about how evolved in- 
dividual psychology generates andlor is generated by social institutions. 

Modem Darwinians interested in human behavior agree that a much 
richer and more interesting interpenetration of biological and sociocultu- 
ral accounts is becoming possible, as much as we disagree about just 
what form that interpenetration should take. One tack is to suppose that 
human societies are less different than other animal societies than we 
might think. Perhaps human institutions can be accounted for in terms of 
individually evolved psychological predispositions, plus a relatively sim- 
ple and transparent set of rules for the self-organization of such individu- 
als into complex social systems. This approach is the Darwinian version 
of "methodological individualism," which has animated attempts to ap- 
ply economists' models based on individual rationality to explaining so- 
cial institutions (Coleman, 1991). The complementarity of the evolution- 
ists' and economists' approaches was noted by Hirshleifer (1977). ManY 
evolutionary psychologists are interested in replacing the economist's ex- 
cessively idealized, selfish rationalist with a human psychology that acm- 
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ally evolved while retaining the individualist focus. Other authors assume 
that "superorganic" socio-cultural institutions are real and more or less li- 
mited to humans; they ask how individual level psychological processes 
constrain or are constrained by human social systems. No matter how 
spectacularly novel human institutions are, they certainly cannot exist 
without human minds, and must have been built up over many millennia 
as human minds, which have an evolved architecture, interacted. 

The first section of this chapter sets out the standard sociological and 
anthropological account of human institutions as persistent, emergent, 
dynamic entities. Maryanski and J. H. Turner argues in this section that 
the evolution of human societies is affected by "Spencerian Selection"- 
the systematic, institutionalized creative search for solutions to felt prob- 
lems. This process is more like development of an individual (by analogy 
with learning) than evolution of a population by natural selection. 

Darwinians may either try to sweep away or build to this account, or 
something in between. In any case, interdisciplinary dialogue with the 
disciplines of sociology and anthropology is currently structured by the 
historical tension between macro (institutional) and micro (individualist) 
explanations, which have been one of the main axes of theoretical dispute 
in these sciences since their emergence. From the point of view of most 
practitioners in these disciplines, the question is how evolutionary ac- 
counts contribute to these traditional debates. 

In the second section, the evolutionary individualist position of con- 
temporary evolutionary psychologists is outlined by N. Thornhill, Tooby, 
and Cosmides. The argument is that human social behavior is underpin- 
ned by many highly specialized information-processing systems-mental 
organs that guide behavior in adaptive directions, or at least did so in the 
environments of the past in which these innate mechanisms evolved. 
Evolutionary psychologists of this persuasion think that there are alterna- 
tive explanations for sociocultural institutions of the form described by 
Maryanski and J. H. Turner in the first section. 

For example, what seem to be "superorganic" institutions may be a 
rather direct outcome of the interaction of mental organs with variable 
environments that evoke particular seemingly transmitted cultural re- 
sponses. The apparent history may be illusory, however; individual re- 
sponses to environment may be much more important. If so, large-scale, 
Patterned social behavior must arise from relatively transparent self-as- 
sembly of a population of adapted minds, much as in the nonhuman ani- 

case. An example is incest avoidance, which seems to be a product 
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of a specific innate propensity to avoid mating with individuals of onets 
own household (the Westermarck hypothesis). The institution of nonin- 
cestuous marriage and the rather elaborate taboos and prescriptions that 
surround it may derive directly from the mental organ, rather than from 
traditional, transmitted cultural institutions. 

Social scientists of the traditional school are sometimes inclined to 
dismiss this hypothesis out of hand. They do so at their peril, as is clear 
from the two intellectual roots of evolutionary psychology. The D m i n -  
ian part is obvious, and evolutionary theory is a powerful set of tools. Not 
quite so obvious is the relationship to Noarn Chomsky's innatist theory of 
language, and especially to the synthesis of innatist and evolutionary the- 
ories in Pinker's (1991, 1994) theory of the language "instinct." The basic 
rules of grammar may be innate mental modules of great power. Children 
deprived of a fully functional language-because they are reared in a 
community where a crude pigin is the only shared medium of communi- 
cation among adults-may use their fully functioning access to the Ian- 
guage instinct to elevate a pigin to a grammatically rich creole in one 
generation (Bickerton, 1981). So, too, other social "instincts" might allow 
people to reconstruct other features of social life if a catastrophe like en- 
slavement broke the seemingly necessary chains of cultural transmission. 
In principle, Chomsky's (1965) revolutionary impact on linguistics could 
reasonably be replicated for any domain where traditional culture has 
been invoked to explain human behavior. A quite radical alternative to 
the traditional view of institutions is thus possible. 

Maryanski's use of phylogenetic analysis introduces another analyti- 
cal technique from evolutionary biology. Darwinian processes depend on 
descent with modification. At each step in the evolution of a lineage, 
evolutionary processes make marginal, usually adaptive, changes in pop 
ulations. The evidences of the haphazard, historically contingent process 
by which natural selection operates was one of the most important contri- 
butions to the downfall of supernatural creation hypotheses in the 19th 
century. An all-wise "Designer" would not have left clumsy traces of 
contingent history in his or her work, such as the myriad of anatomical 
details that Huxley (1863) used to demontrate our kinship with the a F  
History generates the constraints and opportunities that channel evolution 
down certain paths, but not others, in any given lineage. Behavior is no 
less reflective of phylogeny than anatomy, as Darwin ([1~721196~) 
showed in his The Expression of Emotions in Man and Animals. 
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Because the human scale of social organization arose only once, but 
was very successful once achieved, historical constraints on and opportu- 
nities for our evolution are likely to have been quite important. Maryan- 
ski's reconstruction of the last common hominoid ancestor leads her to 
the at first surprising conclusion that its social organization was built on 
weaker ties and much more fluid social structure than monkeys and some 
later apes. On this system, it was possible for selection to elaborate a so- 
cial structure with strong ties between males and females (marriage), re- 
inforced by our highly unusual sexual division of labor. Because most so- 
cial primates have strong intergenerational bonds, especially among fe- 
males (more rarely males), it is hard to see how divergences in the human 
direction could start without a hominoid ancestor with weak social bonds. 

The continued relatively weak, fluid ties of humans, the pair-bonded 
family aside, meant that social institutions not directly rooted in biology 
could florish, allowing institutional elaboration based on, but not specifi- 
cally determined by, biology. The point is that the relationship between 
biology and sociocultural institutions is not uninteresting just because it 
might have allowed "emergent" sociocultural institutions to arise. Quite 
the contrary, if such strange things do exist, it is all the more interesting 
to know how on earth such a capacity could arise, given that it must have 
been adaptive at each step from there to here. 

It is also interesting how psychology and institutions interact in the 
day-to-day life of individuals, as they must even if the institutional level 
is emergent in some strong sense. 

The last section of the chapter proposes a general model of how hu- 
man emotions regulate the relationship between the biological and insti- 
tutional imperatives of social life. The organic and institutional levels of 
behavioral determinants have to be linked in "real time," not just in the 
deep past of evolutionary history. The human affect system plays this me- 
diating role according to Meyer's hypothesis. Important elements of the 
emotions are purely biological, in the sense that they are the product of 
neurotransmitters. Biological imperatives like hunger, fear, and lust feed 
into affect. At the same time, the institutionalized social environment 
also generates and manipulates emotions, often by using dramatic rituals 
that have quite direct and easily understood effects on the biological basis 
of emotions. 

Everyday human life is played out on the arena of emotions where 
and institutional forces interact quite directly and intimately. 

Once again, incest and the incest taboo are illustrations. Would not such 



taboos be entirely redundant unless they were required to supplement, 
modify, or regulate the apparently innate tendency to avoid inbreeding 
anyway? 

Meyer's message is clear: If institutional imperatives are not derived 
directly from biology, then a good description of the way biological and 
institutional forces are integrated in human psychology is essential. Once 
again, our common aim is to replace formulas of a generation ago, like 
Sahlins' (1976a.b) and Dobzhansky's with concrete, empirically testable 
models of human social cognition. 

A SOCIOLOGICAL VIEW OF INSTITUTIONS 

Alexandra M. Maryanski and Jonathan Turner 
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well as for the evaluation of others-a theme developed at greater length 
in the last section of this chapter. 

Third, institutions are composed of networks of status positions in 
which individuals are incumbent and to which normative and value ele- 
ments are attached (Maryanski, 1987). These networks of positions are 
organized into diverse types of corporate units (e.g., groups, bureaucra- 
cies, etc.), which are, in turn, interconnected. These interconnected sets 
of corporate units are devoted to resolving specific adaptation problems 
confronting a population (e.g., production, reproduction, regulation, dis- 
tribution, anxiety reduction, health, etc.). This gives each institution a 
distinct character (e.g., economic, kinship, political, religious, medical, 
etc.). From a sociological viewpoint, any one institution is "embedded" 
within other institutions (Granovetter, 1985). Explanations for the opera- 
tinn nf one institution must include analyses of the direct, indirect, and ..--- -- - -  

reverse causal effects with other institutions. From this perspective* the 
One of the most often used, yet elusive, concepts in sociology and 
science is that of "institution." As the traditional subject matter of social- dynamics of institutions constitute complexes of emergent causal effects. 

Ogy and anthro~olog~, institutions constitute the core of social organiza- 
A final feature of institutions is that they persist Over time by virtue 

of: (a) transmission processes in which new generations of actors are So- 
although their central place in social science theory allows for mul- 

cialized into the values and normative elements of institutions, and (b) in- 
t i ~ l e  meanings and definitions (e.g., Ogburn & Nimkoff, 1959; parsons 
1'93511990; J. Turner, 1972). Yet most social scientists refer to econ- 

e*ia tendencies of all structures, StelTiming from the interconnections 

omit* political, religious, and other institutions as if they had precise among nemorks of status positions and the corporate units organizing 

meanings. these positions, preventing any individual from having direct impact on 

Despite the disagreement, however, there is a clear convergence of 
meaning that is important to bear in mind in view of new efforts by evo- 
lutionary psychology, sociobiology, and biologically oriented sociologists 
to explain institutional dynamics in terms of evolutionary models and the 
prescriptions offered by them. A fxst element of all sociological concept- 
ualizations of institutions is that they are composed of systems of norma- 
tive rules. The emphasis here is on systems of rules. An institution is not 
defined by a single rule, such as an incest or marriage rule, but by these 
rules in conjunction with other rules, thus constituting a system of right& 
duties, and obligations. 

A second feature of institutions is that they are constituted, in part. by 
values or standards of right, wrong, good, and bad. This value-laden 
character of institutions operates at several levels. At the normative level, 
institutional norms carry a moral and imperative quality; for the individ- 
ual actor, institutional activity is affective and emotional because it 
guided by internalized moral codes that are used for self-evaluatioa as 

them. 
These features may be combined into this definition of institutions: 

networks of value-laden and normatively regulated activity in status posi- 
tions, organized into diverse types of corporate units, focused on specific 
sets of adaptation problems encountered by a population, and persisting 
by virtue of transmission and structural inertia. Although definitions in 
the social sciences vary somewhat, they converge on these basic elem- 
ents. 

Much more problematic than these definitional issues is an explana- 
tory question, which constitutes the core of this chapter: How are the em- 
ergence, persistence, and dynamics of an institution, or part thereof, best 
explained? In essence, such a question addresses the central issue of any 
racial science (i.e., that of sociocultural change). 

Explanations of why institutions emerge and how they operate have 
been problematic and controversial in sociology. There are sev- 

eral lines of contention: (a) Are explanations to be micro and explain in- 
'[l[u[ions in terms of simpler, consistent processes and mechanisms, or 
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are these explanations to be macro and account for institutions in terms 
of societal and population-level forces? (b) Are explanations to focus on 
the "ultimate causes' of the first institutions-usually conceived to be 
kinship, economy, and religion-r are these explanations to examine fie 
causal interplay of forces in more proximate, historical, or contemporq 
cases? (c) Are explanations to be historical and descriptive, or are they to 
be nomothetic and explain institutions in terms of basic and universal 
forces? 

Sociology and anthropology have developed explanations with re- 
spect to all of these options, whereas recent psychologically and biologi- 
cally oriented explanations of institutions have been primarily micro and 
nomothetic. Although these more recent approaches stand in contrast to 
what has been the dominant approach in both sociology and anthropol- 
ogy-macrolevel functionalism and developmentalism-they offer new 
perspectives and strategies to explain social institutions. In the following 
sections, three new approaches are presented: evolutionary sociology, 
evolutionary psychology, and a biosociological explanation of institu- 
tions. 

1. Institutions in Sociology 

In virtually all explanations of institutions within sociology, there is a 
functional argument: Institutions emerge and persist because they resolve 
some problem of survival and adaptation faced by a population; that is, 
institutions exist to meet survival needs and requisites-a line of argu- 
ment fraught with logical problems (see J. H. Turner, 1991). Nonetheless, 
sociologists have consistently employed, if only implicitly, the notion of 
requisites to define or explain institutions. For example, H. Spencer 
(18741896 [1898]) saw institutions emerging and evolving to meet three 
basic needs: operation (i.e., production and reproduction), distribution 
(e.g., movement of materials, people, and information), and regulation 
(e.g., use of power for coordination and control). Later, Durkheim 
([1893]1933) asserted that institutions develop to satisfy one major mi- 
site-the need for integration-because solving Hobbesian conflicts & 
tween individuals greatly improves human life. 

Among anthropologists, Radcliffe-Brown (1935, 1952) echoed Durk- 
heim's argument, whereas Malinowski (1944) took a more  pencer ria 
position by developing an important and still relevant distinction betweto 
biologically based and derived needs. Indeed, Malinowski listed sets 
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biological needs necessary for biological maintenance (or what he termed 
sequences) and implicitly asserts that these vital sequences were the 

fist impetus to the creation of institutions. But he quickly added that, as 
insti~ti0nal structures and systems of symbols (i.e., culture) are created, 
fiey generate new, derived needs not related to their biological origins. 
For Malinowski, there are four basic derived needs at the social system 
level: production or economic needs, reproduction or educational needs, 
authority or political needs, and social control needs. At the cultural 
system level, there are three basic derived needs: information needed for 
adjustment to an environment, symbols needed for providing a sense of 
conuol over destiny or chance, and symbols needed to create a communal 
rhythm in daily routines. 

Subsequent generations of functionalists all sought to develop similar 
lists of "societal needs" and then use these to explain the existence of in- 
stitutions in terms of how they meet each need on the list (e.g., Aberle et 
al., 1950). Parsons' (1978) four functions paradigm for all "action sys- 
tems" (behavioral organism, personality, social systems, and culture) is 
perhaps the most famous of these efforts. Luhmann's (1982) emphasis on 
needs "to reduce complexity" is yet another recent example of explana- 
tions of institutional structures in terms of needs. 

In all of these functional explanations, there is an implicit selectionist 
model, but it is not a model of Darwinian individual selection. The non- 
Darwinian argument is this: Biological needs for maintenance of the so- 
cial organism fust generated selection pressures for the creation of insti- 
tutions; those populations of individuals that did not create institutions 
like kinship, economy, and religion failed to survive; and once institu- 
tional structures exist and are in place, new selection pressures for addi- 
tional institutional structures emerge as a population grows in size, or 
confronts problems of adjustment within and between institutions and 
other social structures. In this argument, selection does not necessarily in- 
volve competition among alternatives, but the opposite: Selection is for 
new ~ociocultural arrangements where none or few exist, or where exist- 
"% institutions are inadequate for the task of maintaining a population in 
an environment. Just whether such selection pressures for new kinds of 
gociocultural arrangements actually generate these arrangements is a mat- 
ter of luck, chance, rational choice, creative energy, diffusion, or some 
qher nongenetic process. J. H. Turner (1995, 1997) termed such selec- 
' r ~ n ~ ~ c t z o n a l  selection or, in deference to the fmt sociologist to employ 
'ls logic. Spencerian selection. 
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Functional or Spencerian selection can, of course, operate concur- 
rently with Darwinian selection. Indeed, Durkheim ([I8931 1933) explic- 
itly borrowed from Darwin the notion of density and competition, but he 
took the idea in a more Spencerian direction, asserting implicitly that 
Darwinian selection can create the conditions for functional selection. As 
Durkheim argued, population growth and ecological concentration in- 
crease density and set into motion competition for resources, which lead 
to the specialization of the population into a division of labor (as Opposed 
to speciation in biology) that is regulated by new types of symbol sys- 
tems. The second part of this argument is heavily Spencerian because 
density and competition increase a search for new alternatives, rather 
than a selection among preexisting alternatives in a genotype or cultural 
inventory. 

2. Macrolevel Development 

The functional selection arguments have always been linked to develop- 
mental analyses of institutions. These analyses emphasize that long-term 
historical trends move toward ever greater differentiation among institu- 
tions and more complex mechanisms for integrating diverse institutions. 
The driving force behind such differentiation is a combination of in- 
creasing population size, diffusion from more advanced populations, en- 
vironmental exigencies (sociocultural as well as biophysical), and inter- 
nal sociocultural imperatives, such as technological development and 
structuraYcultural constraints. These forces represent a combination of 
selection among existing or available sociocultural alternatives and se- 
lection for new cultural alternatives. 

Typically, these developmental analyses-which, it should be noted, 
are normally called sociocultural evolution by sociologists (see chap. 
1)-trace sequences of institutional differentiation, beginning with (a) 
the separation of kinship, economy, and religion, and then (b) moving 
through the emergence of new institutions such as the polity, law, educa- 
tion, science, and medicine. During this 'evolutionary' or developmend 
process, the organizational units structuring networks of positions. a d  
the values and norms regulating these networks, become distinctive fa 
each institution, posing new problems of integration. 

These kinds of scenarios are highly descriptive, and they usually Po- 
sit a driving force, such as technology, (G. Lenski, 1966; L. A. white. 
19491, population growth (Boserup, 198 1; H. Spencer, 1874-96). 
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new integrative processes (Parsons, 1966, 1971). Yet, beneath the surface 
description of how a driving force increases institutional complexity is a 
selection argument. Sometimes, it is more Darwinian, emphasizing con- 
flict and competition over scarce resources within and between popula- 
tions, whereas at other times, it is Spencerian, stressing searches for new 
institutional systems in the face of potentially disintegrative pressures 
and problems. 

3. New Microlevel Alternatives to Macro-Level 

The theoretical turn in sociology to microlevel explanations of institu- 
tions is decidedly dominated by rational choice theories (Lindenberg, 
1990). Indeed, the same game theoretic models that some biologists have 
borrowed are used here. Rational choice theorists begin by attacking 
functional explanations as unable to explain why institutions are created 
in the first place, and why actors are willing to participate in them once 
they exist. Even if they acknowledge that the implicit selection arguments 
in functional analysis do offer an explanation of why institutions emerge 
and persist, rational choice theorists would be unsatisfied because, ulti- 
mately, their goal is to explain institutions in terms of some elementary, 
constitutive principle of the behavior of individual actors who will be- 
come incumbents in the positions of institutional systems that they create. 
These principles assume utility-maximizing actors (the sociological equi- 
valent of fitness-maximizing individuals and "selfish genes") and then 
ask the question: Why would rational and selfish actors create systems of 
value-laden norms in restrictive corporate units? Do not such cultural 
systems and organizational units impose costs and reduce options for util- 
ities? 

The answers to these questions can become complex, but the general 
idea is quite simple: Under certain conditions, it is rational to construct 
restrictive norms and organizational units as a means to reduce "negative 
externalities" (utility-depriving consequences), and thereby increase util- 
ItY-maximizing payoffs. The vocabularies differ somewhat, depending on 

one begins with the "free-rider" problem (Olson, 1965) or the 
"prisoner's dilemma," but the explanations are eventually the same. For 

free-rider problem, the issue is how to limit the rational tendency of 
to consume a jointly produced good without contributing to its 

production-a tactic that will eventually impose negative externalities on 
'I1 because the joint good will be decreasingly available for consumption 



and because of those who continue to produce the joint good in the face 
of rampant free-riding will incur high costs for a problematic payoff. 
This dilemma is great when the joint good is highly valuable, when its 
production must be undertaken collectively, and when actors are depend- 
ent on a particular kind of organizational unit for its production. The pris- 
oner's dilemma is a problem of cooperation. Here, when individuals act 
to maximize their own payoff, this jointly issues in lower individual pay- 
offs than a cooperative strategy. The solution for both is for rational, util- 
ity-maximizing actors to create norms (both proscriptive and prescrip- 
tive), monitoring procedures, and sanctioning systems in organizational 
units (Coleman, 1991; Hechter, 1987; Heckathorn, 1988). Thus, the em- 
ergence and persistence of institutions are to be explained as a response 
by rational and selfish actors to problems like free-riding or prisoner's di- 
lemma in the production and distribution of joint goods necessary for the 
survival of the species, as well as the organization of ever more complex 
social systems. 

Rational choice theories locate the mechanism for the maintenance 
and evolution of social institutions in the decision making of individuals. 
The individualist stance is familiar to evolutionary thinking, though 
counter to traditional macro-level perspectives in sociology. Evolutionary 
psychologists are prepared to go a step further than classic rational choice 
theorists, substituting a theory of a complex evolved human psychology 
for the stylized rational actor. It is to this challenge to the conventional 
view that we now turn. 

INTRODUCTION TO EVOLUTIONARY PSYCHOLOGY 

Nancy W. Thornhill, John Tooby, and Leda Cosmides 

Darwin was the first evolutionary psychologist. His phylogenetic analysis 
focused on the facial and postural expressions of human emotions (Dar- 
win, [187211965). He showed that expressions of human emotions had 
homologues in certain nonhuman mammals, demonstrating that there was 
descent with modification by selection in the context of the rnorpholo@- 
cal, physiological, and psychic mechanisms underlying emotional exPm- 
sion. Darwin's ([I 87 11 1874) study of human psychology involved specul- 
ations about the kinds of selective forces that produced certain psychol* 
gical adaptations. 
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The most significant recent developments in evolutionary theory per- 
tain to the clarification of the evolution of social behavior. Major ad- 
vances are found in Hamilton's (1964) hypothesis that altruism involving 
benefits conferred on relatives other than offspring (nonparental nepo- 
tism) will evolve in a straightforward fashion, when the concept of indi- 
vidual fitness is more inclusive, including not only the production and 
aiding of offspring, but also the individual's influence on the survival and 
Eproduction of genetic relatives other than offspring. G. C. Williams 
(1966; see also R. D. Alexander & Borgia, 1978; Dawkins. 1976; Lewon- 
tin, 1970) argued that individual selection, and not group selection, is re- 
sponsible for adaptations. The evolution of reciprocal altruism was illu- 
minated by Trivers (1971), R. D. Alexander (1979, 1987), and Axelrod 
and Hamilton (1981). The evolution of parent-offspring interactions was 
placed in an evolutionary theoretical perspective by R. D. Alexander 
(1974) and Trivers (1974). Important extensions of Darwin's ([I8711 
1874) evolutionary theory of sexual interactions were provided by Bate- 
man (1948). G. Parker (1970), and Trivers (1972). 

The emphasis during the period of synthesis-the 1970s-was on be- 
havior, not underlying psychological mechanisms. It simply was assumed 
that psychological adaptations exist that would cause humans to pursue 
the proximate rewards and avoid the proximate punishments that histori- 
cally affected inclusive fitness of individuals. The first major treatment 
of human psychological adaptations appeared at the close of the 1970s. 
In The Evolution of Human Sexuality, Symons (1979) focused on evolved 
sex differences in emotional adaptations. 

From these beginnings emerged the field of Darwinian psychology, 
as it is called by Symons (1987), or evolutionary psychology (Cosmides 
& Tooby, 1987; Daly & M. Wilson, 1988). The foundation of this field is 
the study of the mental mechanisms that generate behavior, using the the- 
ory of evolution by natural selection to develop hypotheses about their 
design. According to this view, behavior in the present is generated by in- 
formation-processing mechanisms that exist because they solved adaptive 
Problems in the past-in the ancestral environments in which the human 
line evolved. Thus, a necessary (although not sufficient) component of 
"Y explanation of social behavior is a description of the design of the 

machinery that generates it. The goal of evolutionary psy- 
chologists is to map the evolved architecture of the human mind, which, 
lhey ague, is composed of a large number of functionally specialized in- 
fOmation-~rocessing devices: cognitive adaptations. The proposed do- 



main-specificity of these devices is what separates evolutionary psychol. 
ogy from studies of human social evolution which implicitly assumes thal 
"fitness-maximization" is a mentally (although not consciously) repre. 
sented goal, the mind being composed of domain general mechanisms 
that "figures out" fitness-maximizing behavior in any environment--even 
evolutionarily novel ones (see Borgerhoff Mulder et al., chap. 7, this 
volume). 

1. Adaptationist Logic 

There remains some skepticism about the application of adaptationism to 
the study of human behavior and feelings and the mental adaptations that 
cause them (e.g., Scarr's, 1989, view of evolutionary psychology; but see 
Crawford, M. Smith, & Krebs, 1990). To prevent unnecessary disputes, it 
seems appropriate here to discuss some potential confusions. 

The goal of Darwin's theory was to explain phenotypic design: Why 
do the beaks of finchs differ from one species to the next? Why do ani- 
mals expend energy attracting mates that could be spent on survival? 
Why are human facial expressions of emotion similar to those found in 
other primates? The evolutionary process he outlined has two compo- 
nents: chance and natural selection. Natural selection is the only compo- 
nent of the evolutionary process that can introduce complex functional 
organization in to a species' phenotype (Dawkins, 1986; G. C. Williams, 
1 966). 

At a certain level of abstraction, every species has a universal, spe- 
cies-typical, evolved architecture. For example, one can open any page of 
the medical textbook, Gray's Anatomy, and find this evolved architecture 
described down to the minutest detail-not only do we all have a heart, 
two lungs, a stomach, intestines, and so on, but the book describes human 
anatomy down to the particulars of nerve connections. This is not to say 
that there is no biochemical individuality: No two stomachs are exactly 
alike-they vary a bit in quantitative properties, such as size, shape, and 
how much HCl they produce. But all humans have stomachs, and they all 
have the same basic functional design+ach stomach is attached at one 
end to an esophagus and at the other to the small intestine, each secretes 
the same chemicals necessary for digestion, and so on. Presumably. the 
same is true of the brain and, hence, of the evolved architecture of our 
cognitive programs-f the information-processing mechanisms that 
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generate behavior. Evolutionary psychology seeks to characterize the uni- 
versal, species-typical architecture of these mechanisms. 

In evolutionary biology, there are several different levels of explana- 
tion that are complementary and mutually compatible. Misunderstandings 
sometimes arise when people hear evolutionary explanations because 
they think an explanation at one level precludes or invalidates explana- 
tions at another. 

The function of the brain is to generate behavior that is sensitively 
contingent on information from an organism's environment. Therefore, it 
is an information-processing device. It is important to know the physical 
swcture of a cognitive device and the information-processing programs 

by that structure. There is, however, another level of explana- 
tion-a functional level. In evolved systems, form follows function. The 
physical structure is there because it embodies a set of programs; the pro- 
arams are there because they solved a particular problem in the past. This 
0 

functional level of explanation is essential for understanding how natural 
selection designs organisms. 

An organism's phenotypic structure can be thought of as a collection 
of "design features1'-micromachines, such as the functional components 
of the eye or liver. Over evolutionary time, new design features are added 
or discarded from the species' design because of their consequences. A 
design feature will cause its own spread over generations if it has the 
consequence of solving adaptive problems: cross-generationally recurrent 
problems whose solution promotes reproduction, such as detecting preda- 
tors or detoxifying poisons. If a more sensitive retina, which appeared in 
one or a few individuals by chance mutation, allows predators to be de- 
tected more quickly, individuals who have the more sensitive retina will 
produce offspring at a higher rate than those who lack it. By promoting 
the reproduction of its bearers, the more sensitive retina thereby promotes 
its own spread over the generations, until it eventually replaces the earlier 
model retina and becomes a universal feature of that species' design. 

Hence, natural selection is a feedback process that "chooses" among 
alternative designs on the basis of how well they function. It is a hill- 
climbing process, in which a design feature that solves an adaptive prob- 
lem well can be outcompeted by a new design feature that solves it better. 
This Process has produced exquisitely engineered biological machines- 
'+ vertebrate eye, photosynthetic pigments, efficient foraging algo- 
"thms. color constancy systems-whose performance is unrivaled by any 

yet designed by humans. 
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By selecting designs on the basis of how well they solve adaptive 
problems, this process engineers a tight fit between a device's function of 
and its structure. To understand this causal relationship, biologists had to 
develop a theoretical vocabulary that distinguishes between structure and 
function. In evolutionary biology, explanations that appeal to the struc- 
ture of a device are sometimes called "proximate" explanations. When 
applied to psychology, these would include explanations that focus on 
genetic, biochemical, physiological, developmental, cognitive, social, and 
all other immediate causes of behavior. The functional level is sometimes 
called an "ultimate" or "distal" explanation because it refers to causes 
that operated over evolutionary time. 

An organism's phenotype can be partitioned into (a) adaptations, 
which are present because they were selected for; (b) by-products, which 
are present because they are causally coupled to traits that were selected 
for (e.g., the whiteness of bone); and (c) noise, which was injected by the 
stochastic components of evolution. Like other machines, only narrowly 
defined aspects of organisms fit together into functional systems: Most 
ways of describing the system will not capture its functional properties. 
Unfortunately, some have misrepresented the well-supported claim that 
selection creates functional organization as the obviously false claim that 
all traits of organisms are funtional-something no sensible evolutionary 
biologist would ever maintain. Furthermore, not all behavior engaged in 
by organisms is adaptive. A taste for sweet may have been adaptive in 
ancestral environments, where vitamin-rich fruit was scarce, but it can 
generate maladaptive behavior in a modern environment flush with fast- 
food restaurants. Moreover, once an information-processing mechanism 
exists, it can be deployed in activities that are unrelated to its original 
function-because we have evolved learning mechanisms that cause Ian- 
guage acquisition, we can learn to write. But these learning mechanisms 
were not selected for because they caused writing. 

Adaptations are problem-solving machines, and can be identified 
using the same standards of evidence that one would use to recognize a 
human-made machine: design evidence. One can identify a machine as a 
TV rather than a stove by finding evidence of complex functional design: 
showing, for example, that it has many coordinated design features (*- 
tennaes, cathode ray tubes, etc.) that are complexly specialized for -- 
ducing TV waves and transforming them into a color bit map (a configuf- 
ation that is unlikely to have risen by chance alone), whereas it has virtu- 
ally no design features that would make it good at cooking food. Corn- 
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plex functional design is the hallmark of adaptive machines as well. One 
can identify an aspect of the phenotype as an adaptation by showing that 
(a) it has many design features that are complexly specialized for solving 
an adaptive problem, (b) these phenotypic properties are unlikely to have 
arisen by chance alone, and (c) they are not better explained as the by- 
product of mechanisms designed to solve some alternative adaptive prob- 
lem. 

To understand what complex adaptations "look like," it helps to con- 
sider a standard example-the vertebrate eye and its associated neural 
circuitry (for its role in understanding adaptations, see Pinker & Bloom, 
1990). The eye consists of an exquisitely organized arrangement of cells, 
syuctures, and processes, such as (a) a transparent protective outer coat- 
ing that bends light, the cornea; (b) an opening, the pupil, through which 
light enters; (c) an iris, which is a muscle that surrounds the pupil and 
constrictus or dilates the aperture, regulating the amount of light entering 
the eye; (d) a lens, which is both transparent and flexible, and whose cur- 
vature and thickness can be adjusted to bring objects of varying distances 
into focus; (e) the retina, a light-sensitive surface that lies in the focal 
plane of the lens: This multilayered neural tissue lining the inside back of 
the eyeball is, in effect, a piece of the brain that migrated to the eye dur- 
ing fetal development; (f) classes of specialized cells (rods and cones) in 
the retina that transform sampled properties of ambient light through se- 
lective photochemical reactions into electrochemical impulses; (g) the ac- 
tivation by these electrochemical impulses of neighboring bipolar cells, 
which, in turn, feed signals into neighboring ganglion cells, whose axons 
converge to form the optic nerve; (h) the optic nerve, which carries these 
signals out of the eye and to the lateral geniculate bodies in the brain; and 
(i) the routing of these signals to the visual cortex, into a series of retino- 
topic maps and other neural circuits, where they are further analyzed by a 
formidable array of information-processing mechanisms that also con- 
stitute crucial parts of the visual system. 

The eye is by no means a unique case. For example, immunologists 
have traced out a similar, immensely articulated architecture of complex- 
ly interrelated defenses (the blood, monocytes, histocytes, free macro- 
phages, T lymphocytes, B lymphocytes, spleen, thymus, and so on). In 

virtually every organ that has been examined so far betrays a com- 
plex functionality unmatched as yet by any system engineered by hu- 
mans. More than a century of research and observation conf i i s  that se- 
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lection builds into organisms a complex functional organization of an 
eyelike precision and quality. 

Theories of adaptive function can guide investigations of phenotypic 
design. Those who study species from an adaptationist perspective adopt 
the stance of an engineer. For example, in discussing sonar in bats, Daw- 
kins (1986) proceeded as follows: "I shall begin by posing a problem that 
the living machine faces, then I shall consider possible solutions to the 
problem that a sensible engineer might consider; I shall finally come to 
the solution that nature has actually adopted" (pp. 21-22). Engineers fig- 
ure out what problems they want to solve, and then design machines that 
are capable of solving these problems in an efficient manner. Evolution- 
ary biologists figure out what adaptive problems a given species encoun- 
tered during its evolutionary history, and then ask themselves, "What 
would a machine capable of solving these problems well under ancestral 
conditions look like?" Against this background, they empirically explore 
the design features of the evolved machines that, taken together, com- 
prise an organism. Of course, definitions of adaptive problems do not 
uniquely specify the design of the mechanisms that solve them. Because 
there are often multiple ways to achieve any solution, empirical studies 
are needed to decide "which nature has actually adopted." But the more 
precisely one can define an adaptive information-processing problem- 
the "goal" of processing-the more clearly one can see what a mecha- 
nism capable of producing that solution would have to look like. This re- 
search strategy has dominated the study of vision, for example, so that it 
is now commonplace to think of the visual system as a collection of func- 
tionally integrated computational devices, each specialized for solving a 
different problem in scene analysis (e.g., judging depth, detecting motion, 
analyzing shape from shading, etc.; Marr, 1982; Ramachandran, 1990). 

The species-typical organization of the psychology and physiology of 
modem humans has an evolutionary explanation and an evolutionarily 
patterned architecture. At its core, the discovery of the design of human 
psychology and physiology is a problem in reverse engineering: We have 
working exemplars of the design in front of us, but we need to organize 
our sea of observations of these exemplars into a map of the causal swc- 
ture that accounts for the behavior of the system. Although the psychole 
gical architectures of organisms are infused with complex functional 
organization, this is not always easy to see. (Indeed, although many social 
and biological scientists are willing to concede that the body is full of 
most intricately functional machinery, heavily organized by natural selec- 
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tion, they remain skeptical that the same is true of the mind.) For the pur- 
pose of discovering, analyzing, and describing the functional organiza- 
tion of our evolved psychological structure, the information-processing 
language of cognitive science is, perhaps, the most useful (Cosmides & 
~ooby, 1987; Symons, 1979; Tooby & Cosmides, 1992). It has several 
advantages over behavioral categorization systems and/or the causal lan- 
guage of neuroscience. 

First, the evolutionary function of the brain is the adaptive regulation 
of behavior and physiology on the basis of information derived from the 
body and the environment. How an organism processes information de- 
termines how it will behave; how it behaves can have an enormous im- 
pact on its reproduction, and therefore on the reproduction of the design 
features of which it is composed. Therefore, it is meaningful to ask what 
kind of cognitive design features would have constituted good solutions 
to adaptive information-processing problems that persisted over many 
generations. Evolutionary biology, paleoanthropology, hunter-gatherer 
studies, and so on supply definitions of the recurrent adaptive problems 
humans faced during their evolution, and investigates the information- 
processing mechanisms that evolved to solve them. Natural selection 
responds to differences in function, and therefore has less to say about 
neural implementations: If two neural structures create the same 
information-behavior relationship at the same cost, then natural selection 
will not be able to "see" them. 

Second, information-processing mechanisms are complex adapta- 
tions, and there are strong theoretical reasons why the genetic basis of 
any complex adaptation needs to be universal. These arise from con- 
straints on organismic design imposed by the exigencies of sexual recom- 
bination (Tooby & Cosmides, 1990b). 

Third, genes and the environment jointly interact to produce our neu- 
ral circuits, and these circuits process information-they are cognitive 
Programs. But it is our cognitive programs that cause our behavior. 
Moreover, these programs generate behavior on the basis of information 
that they extract from the environment and from other parts of the body. 
If the informational input is changed, the behavior will often change. So 
when People with the same cognitive programs are exposed to different 
'lnds of information, this will cause their cognitive programs to generate 
different representations about the world--different knowledge-and 

will lead them to behave in different ways. For this reason, one 
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expects to find very few behaviors that are universal across cultures, 
even though all people have basically the same cognitive programs. 

To capture evolved functional organization, one needs a language 
that can describe what is invariant across individuals and generations. 
This process of description is key: choosing the wrong descriptive cate- 
gories can make everything about an organism appear variable and tran- 
sitory, and, therefore, immune to scientific explanation. By contrast, 
well-chosen categories can bring out the hidden organization that reap- 
pears from individual to individual, and that, consequently, allows psy- 
chological phenomena to be described both economically and precisely. 

2. Evolutionary Biology and Cognitive Psychology 

Theories about selection pressures operating in ancestral environments 
place important constraints on-and often define-what can count as an 
adaptive function. Indeed, many theories of adaptive function define 
what would count as adaptive information processing. Consider, for ex- 
ample, Hamilton's (1964) rule, which describes the selection pressures 
operating on mechanisms that generate behaviors that have a reproduc- 
tive impact on an organism and its kin. The rule defines (in part) what 
counts as biologically successful outcomes in these kinds of situations. 
These outcomes often cannot be reached unless specific information is 
obtained and processed by the organism. 

In the simplest case of two individuals, a mechanism that produces 
acts of assistance has an evolutionary advantage over alternative mecha- 
nisms, if it reliably causes Individual i to help Relative j whenever 
Ci < ruBj. In this equation, Ci = cost to i of rendering an act of assis- 
tance, measured in terms of foregone reproduction. Bj = benefit to j of re- 
ceiving that act of assistance, measured in terms of enhanced reproduc- 
tion, and ru = the probability that a randomly sampled gene will be pres- 
ent at the same locus in the relative due to joint inheritance from a com- 
mon ancestor. 

Other things being equal, the more closely psychological mechanism 
reliably produce behavior that conforms to Hamilton's rule, the more 
strongly they will be selected for. Under many ecological conditions, this 
selection pressure defines an information-processing problem that organ- 
isms will be selected to evolve mechanisms to solve. 

Using this description of an adaptive problem as a starting point, one 
can immediately begin to define the cognitive subtasks that would have 
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to be addressed by any set of mechanisms capable of producing behavior 
that conforms to this rule. For example, what information-processing me- 
chanisms evolved to reliably identify relatives? What criteria and proce- 
dures do they embody-for example, do these mechanisms define an in- 
dividual as a sibling if that individual was nursed by the same female 
who nursed you? What kind of information is processed to estimate ru, 

the degree of relatedness? Under ancestral conditions, did siblings and 
cousins co-reside, such that one might expect the evolution of mecha- 
nisms that discriminate between the two? After all, rifillsib = 
4rifirst cousin. What kind of mechanisms would be capable of estimat- 
ing the magnitudes of the consequences of specific actions for one's own 
and for others' reproduction? How are these various pieces of infor- 
mation combined to produce behavior that conforms to Hamilton's rule? 

First, this example shows how knowledge drawn from evolutionary 
biology can be used to discover functional organization in our psycholo- 
gical architecture that was previously unknown. 

Second, the example illustrates that one can easily use the definition 
of an adaptive problem to generate hypotheses about the design features 
of information-processing mechanisms, even when these mechanisms are 
designed to produce social behavior. It allows one to break the adaptive 
problem down into cognitive subtasks, such as kin recognition and cost- 
benefit estimation, in the same way that knowing that the adaptive func- 
tion of the visual system is scene analysis allows one to identify subtasks 
such as depth perception and color constancy. 

Third, the example shows how knowing the ancestral conditions un- 
der which a species evolved can suggest hypotheses about design fea- 
tures of the cognitive adaptations that solve the problem. For example, 
co-residence is a reliable cue of sibship in some species, but other cues 
would have to be picked up and processed in a species in which siblings 
and cousins co-reside. 

Fourth, Hamilton's rule provides a standard of good design for this 
Particular problem. Such standards are an essential tool for cognitive sci- 
entists, enabling the latter to identify whether a hypothesized mechanism 

capable of solving the adaptive problem in question, and to decide 
whether that mechanism would do a better job under ancestral conditions 
than alternative designs. Thus, it is possible to apply the powerful meth- 
Ods of learnability analysis outside of psycholinguistics (i.e., to adaptive 
Problems involving social behavior). 
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Fifth, this example illustrates how insights from evolutionary biology 
can bring functional organization into clear focus at the cognitive level, 
but not at the neurobiological level. Hamilton's rule immediately suggests 
hypotheses about the functional organization of mechanisms described in 
information-processing terms, but it tells one very little about the neuro- 
biology that implements these mechanisms-it cannot be straightfor- 
wardly related to hypotheses about brain chemistry or neuroanatomy. 
Once one knows the properties of the cognitive mechanisms that solve 
this adaptive problem, however, it should be far easier to discover the 
structure of the neural mechanisms that implement them. 

The intellectual payoff of coupling theories of adaptive function to 
the methods and descriptive language of cognitive science is potentially 
enormous. By homing in on the right categories-ultimately, adaptation- 
ist categories-an immensely intricate, functionally organized, species- 
typical architecture can appear. 

The Design of Psychological Mechanisms. The evolved mesh 
between the information-processing design of human psychological ad- 
aptations, their developmentally relevant environments, and the stably re- 
curring structure of humans and their environments is pivotal to under- 
standing how an evolutionary psychological approach to culture differs 
from traditional social science approaches. For traditional anthropolo- 
gists, cultures vary from place to place, and there is nothing privileged 
about a conceptual framework that captures underlying patterns of cross- 
cultural uniformity, compared to the infinite class of perspectives by 
which human thought and behavior appear everywhere different (Geertz, 
1973, 1983; see Brown, 1991, for a critique of this view). Nevertheless, 
from the "point of view" of natural selection, such uniformities are in- 
deed privileged, and for a very simple reason. However variable cultures 
and habitats may have been during human evolution, selection would 
have sifted human social and cultural life (as well as everything else) for 
obvious or subtle statistical and structural regularities, building psycholo- 
gical adaptations that exploited some subset of these regularities to solve 
adaptive problems. (One of the problems that had to be solved using reg- 
ularities was the problem of learning "culture" itself.) 

Thus, Geertz's starting point-that humans have evolved to use 
ture-is obviously true. But the next step in his logic-that humans do 
not have general cultures, only particular ones, and so evolved to realize 
themselves only through cultural particularity-is the error of naive red- 
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ism. No instance of anything is intrinsically (much less exclusively) ei- 
ther "general" or "particular1'-these are simply different levels at which 
any system of categorization encounters the same world. Selection oper- 
ated across ancestral horninid populations according to what were, in ef- 
fect, systems of categorization-screening cross-cultural variability for 
any recurrent relationships that were relevant to the solution of adaptive 
problems. 

Thus, the issue is this: During the Pleistocene, were there any statisti- 
cal and structural uniformities to human life from culture to culture, and 
habitat to habitat, that could have been used by species-typical problem- 
solving machinery for the adaptive regulation of behavior and physiol- 
ogy? Anthropological orthodoxy to the c o n w ,  human life is full of 
structure that recurs from culture to culture. (Or, if one prefers, there are 
innumerable frames of reference within which meaningful cross-cultural 
uniformities appear, and many of these statistical uniformities and struc- 
tural regularities could potentially have been used to solve adaptive 
problems.) Exactly which regularities are, in fact, part of the develop- 
mentally relevant environment that is used by our universal architectures 
is a matter to be empirically determined on a mechanism-by-mechanism, 
case-by-case basis. Adults have children; humans have a species-typical 
body form; humans have characteristic emotions; humans move through 
a life history cued by observable body changes; humans come in two 
sexes; they eat food and are motivated to seek it when they lack it; hu- 
mans are born and eventually die; they are related through sexual repro- 
duction and through chains of descent; they turn their eyes toward objects 
and events that tend to be informative about adaptively consequential is- 
sues; they often compete, contend, or fight over limited social or subsis- 
Lance resources; they express fear and avoidance of danger; they prefer- 
entially associate with mates, children, and other kin; they create and 
maintain enduring, mutually beneficial individual relationships with non- 
relatives; they speak; they create and participate in coalitions; they desire, 
pian, deceive, love, gaze, envy, get ill, have sex, play, can be injured, are 
satiated; and so forth. Our immensely elaborate species-typical, physio- 
logical, and psychological architectures not only constitute regularities in 
themselves, but also impose within and across cultures all kinds of regu- 
larities on human life, as do the common features of the environments we 
inhabit (see Brown, 1991, for an important exploration of the kinds and 
significance of human universals). 
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Human developmental mechanisms have been born into one cultural 
environment or another hundreds of billions of times, so the only truly 
long-term, cumulatively directional effects of selection on human design 
would have been left by the statistical commonality that exists across cul- 
tures and habitats. Embedded in the programming structure of our minds 
are, in effect, a set of assumptions about the nature of the human world 
we will meet during our lives. So (speaking metaphorically), we arrive in 
the world expecting, Geertzian fashion, to meet some particular culture 
about whose specifically differentiated pecularities we can know nothing 
in advance. We also arrive expecting to meet, in one and the same em- 
bodiment, the general human culture as well-that is, recognizably 
human life manifesting a wide array of forms and relations common 
across cultures during our evolution (or at least some set out of the super- 
set). Thus, human architectures are "pre-equipped" (i.e., they reliably de- 
velop) specialized mechanisms that "know" many things about humans, 
social relations, emotions and facial expressions, the meaning of situa- 
tions to others, the underlying organization of contingent social actions 
(such as threats and exchanges), language, motivation, and so on. 

Domain-Specific Psychology. Evolutionary psychologists have 
argued that one can expect the evolved architecture of the mind to con- 
tain a number of computational mechanisms that are domain-specific and 
functionally specialized. This view of the mind is crucial to understand- 
ing how an evolutionary psychological approach to culture and the devel- 
opment of social institutions differs from other approaches. 

Psychologists have long known that the human mind contains circuits 
that are specialized for different modes of perception, such as vision and 
hearing. But until recently, it was thought that perception and language 
were the only domains for which one would find cognitive processes that 
are specialized (e.g., Fodor, 1983). Other cognitive functions-learning, 
reasoning, decision making-were thought to be accomplished by cir- 
cuits that are very general-purpose: jacks-of-all-trades, but masters of 
none. Prime candidates were "rational" algorithms: ones that implement 
formal methods for inductive and deductive reasoning, such as Bayes' 
rule or the propositional calculus. "General intelligenceM-a hypothetical 
faculty composed of simple reasoning circuits that are few in number. 
content-independent, and general purpose-was thought to be the engine 
that generates solutions to reasoning problems. The flexibility of human 
reasoning-that is, our ability to solve many different kinds of reasoning 
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problems-was thought to be evidence for the generality of the circuits 
that generate it. 

An evolutionary perspective suggests otherwise (Tooby & Cosrnides, 
1992). Biological machines are calibrated to the environments in which 
they evolved, and they embody information about the stably recurring 
properties of these ancestral worlds. (For example, human color con- 
stancy mechanisms are calibrated to natural changes in terrestrial illumi- 
nation; as a result, grass looks green at both high noon and sunset, even 
though the spectral properties of the light it reflects have changed drarna- 
tically.) Rational algorithms do not, because they are content-independ- 
ent. Bayes' rule, for example, can be applied indiscriminately to medical 
diagnosis, card games, hunting success, or any other subject matter. It 
contains no domain-specific knowledge, so it cannot support inferences 
that would apply to mate choice, for example, but not to hunting. 

Evolved problem-solvers, however, are equipped with crib sheets: 
They come to a problem already "knowing" a lot about it. For example, a 
newborn's brain has response systems that "expect" faces to be present in 
the environment: Babies less than 10 minutes old turn their eyes and head 
in response to facelike patterns, but not to scrambled versions of the same 
pattern with identical spatial frequencies (M. H. Johnson & Morton, 
1991). Infants make strong ontological assumptions about how the world 
works and what kinds of things it contains, even at 2Y2 months (the point 
at which they can see well enough to be tested). They assume, for exam- 
ple, that it will contain rigid objects that are continuous in space and 
time, and they have preferred ways of parsing the world into separate ob- 
jects (e.g., Baillargeon, 1986; Spelke, 1990). Ignoring shape, color, and 
texture, they treat any surface that is cohesive, bounded, and moves as a 
unit as a single object. When one solid object appears to pass through an- 
other, these infants are surprised. Yet a system with no privileged hypo- 
theses-a truly "open-minded" system-would be undisturbed by such 
displays. In watching objects interact, babies less than a year old distin- 
guish causal events from non causal ones that have similar spatio-tempo- 
ral properties; they distinguish objects that move only when acted on 
from ones that are capable of self-generated motion (the inanimate-ani- 
mate distinction); they assume that the self-propelled movement of ani- 
mate objects is caused by invisible internal states-goals and inten- 
tions-whose presence must be inferred, because internal states cannot 
be seen (Baron-Cohen, 1995; Leslie, 1988, 1994). Toddlers have a well- 
developed "mind-reading" system that uses eye direction and movement 
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to infer what other people want, know, and believe (Baron-Cohen, 1995). 
(When this system is impaired, as in autism, the child cannot infer what 
others believe.) When an adult utters a wordlike sound while pointing to 
a novel object, toddlers assume the word refers to the whole object, rather 
than one of its parts (Markman, 1989). 

Without these privileged hypotheses-about faces, objects, physical 
causality, other minds, word meanings, and so on-a developing child 
could learn very little about his or her environment. For example, a child 
with autism who has a normal IQ and intact perceptual systems is, never- 
theless, unable to make simple inferences about mental states. Children 
with Williams syndrome are profoundly retarded and have difficulty 
learning even simple spatial tasks, yet they are good at inferring other 
people's mental states. Some of their reasoning mechanisms are damaged, 
but their mind-reading system is intact. 

Different problems require different crib sheets. For example, knowl- 
edge about intentions, beliefs, and desires, which allows one to infer the 
behavior of persons, is misleading if applied to inanimate objects. Two 
machines are better than one when the crib sheet that helps solve prob- 
lems in one domain is misleading in another. This suggests that many 
evolved computational mechanisms will be domain-specific: They will 
be activated in some domains, but not others. Some of these will embody 
rational methods, but others will have special purpose inference proce- 
dures that respond not to logical form, but to content types-procedures 
that work well within the stable ecological structure of a particular do- 
main, even though they might lead to false or contradictory inferences if 
they were activated outside of that domain. 

The more crib sheets a system has, the more problems it can solve. A 
brain equipped with a multiplicity of specialized inference engines wiU 
be able to generate sophisticated behavior that is sensitively tuned to its 
environment. In this view, the flexibility and power often attributed to 
content-independent algorithms is illusory. All else equal, a content-rich 
system will be able to infer more than a content-poor one. 

Machines limited to executing Bayes' rule, modus ponens, and other 
"rational" procedures derived from mathematics or logic are computa- 
tionally weak compared with the system outlined earlier. The theories of 
rationality they embody are "environment-free"-they were designed to 
produce valid inferences in all domains. They can be applied to a wide 
variety of domains, however, only because they lack any information that 
would be helpful in one domain, but not in another. Having no crib 
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sheets, there is little they can deduce about a domain; having no privi- 
leged hypotheses, there is little they can induce before their operation is 
hijacked by combinatorial explosion. The difference between domain- 
specific and domain-independent methods is akin to the difference be- 
tween experts and novices: Experts can solve problems faster and more 
efficiently than novices because they already know a lot about the prob- 
lem domain. 

At the turn of the century, W. James (1890) argued that human be- 
havior is more flexibly intelligent than that of other animals because we 
have more "instincts" than they do not fewer. But precisely because these 
instincts work so well-because they process information so effortlessly 
and automatically-we tend to be blind to their existence. His view, 
which was ignored for much of the 20th century, is being vindicated to- 
day. There is now evidence for the existence of circuits that are special- 
ized for reasoning about objects, physical causality, number, the biologi- 
cal world, the beliefs and motivations of other individuals, and social in- 
teractions (for a review, see Hirschfeld & S. Gelman, 1994). The learning 
mechanisms that govern the acquisition of language are different from 
those that govern the acquisition of food aversions, and both of these are 
different from the learning mechanisms that govern the acquisition of 
snake phobias (Garcia, 1990; Pinker, 1994; Cook, Hodes, & Lang, 1986). 

"Instincts" are often thought of as the polar opposite of "reasoning" 
and "learning." Nonhuman animals are widely believed to act through 
"instinct," whereas humans "gave up instincts" to become "the rational 
animal." But these reasoning circuits and learning circuits have the fol- 
lowing five properties: (a) they are complexly structured for solving a 
specific type of adaptive problem, (b) they reliably develop in all normal 
human beings, (c) they develop without any conscious effort and in the 
absence of any formal instruction, (d) they are applied without any con- 
scious awareness of their underlying logic, and (e) they are distinct from 
more general abilities to process information or behave intelligently. In 
other words, they have all the hallmarks of what one usuaIly thinks of as 
an "instinct" (Pinker, 1994). In fact, one can think of these specialized 
computational systems as reasoning instincts and learning instincts. They 
make certain kinds of inferences as easy, effortless, and "natural" to us as 
humans as spinning a web is to a spider or dead-reckoning is to a desert 
ant. 

This suggests that human reasoning is flexible and effective because 
i t  is generated by a large collection of separate devices, each specialized 
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to solve a different type of problem. On this view, the circuits that govern 
human reasoning and learning can solve such ,a wide variety of problems 
for the same reason a Swiss Army knife can: Instead of a "single blade" 
turned equally to all tasks, the human mind contains a wide variety of 
specialized tools (e.g., Pinker, 1994; Sherry & Schacter, 1987; Tooby & 
Cosmides, 1992). 

Some of the most important adaptive problems our hunter-gatherer 
ancestors had to solve involved navigating the social world, and some of 
the best work in evolutionary biology is devoted to analyzing constraints 
on the evolution of mechanisms that solve these problems. Many of the 
adaptive problems posed by hunter-gatherer social life are characterized 
by strict evolvability constraints, which could only be satisfied by cogni- 
tive programs that are specialized for reasoning about the social world 
(Tooby & Cosmides, 1992). Such analyses suggest that our evolved men- 
tal architecture should contain a large and intricate "faculty" of social 
cognition. A small, but growing community of cognitive scientists have 
been investigating this faculty (e.g., Baron-Cohen, 1995; Cosmides & 
Tooby, 1992, 1994; Fiske, 1991; Jackendoff, 1992; Leslie, 1988, 1994). 
Their research suggests that the evolved architecture of the human mind 
contains a number of social inference modules-computationa1 mecha- 
nisms that are specialized for reasoning about different aspects of the so- 
cial world. These include a "theory of mind" mechanism (Baron-Cohen, 
1995; Leslie, 1987), an eye-direction detector (Baron-Cohen & Cross, 
1992; Baron-Cohen, 1994), social contract algorithms (Cosmides, 1989; 
Cosmides & Tooby, 1987, 1992); mechanisms for interpreting threats 
(Tooby & Cosmides, 1989b), mechanisms governing mate choice 
(Syrnons, 1979; D. M. Buss, 1994), sexual jealousy (M. Wilson & Daly, 
1992), parenting (Fernald, 1992; Mann, 1992), and a wide variety of 
other social domains (for a partial review, see Barkow, Cosmides, & 
Tooby, 1992). 

Many social domains are associated with "hot cognition": emotional 
reactions. Ever since Darwin (1871, 1872), emotions have been seen as 
the product of the evolutionary process and usually, although not always, 
as functional adaptations (e.g., see Arnold, 1960, 1968; Chance, 1980; 
Daly, M. Wilson, & Weghorst, 1982; Eibl-Eibesfeldt, 1975; Ekman. 
1982; Fridja, 1986; Hamburg, 1968; Izard, 1977; Otte, 1974; Plutchik 
1984; N. Thornhill, 1996; N. Thornhill & R. Thornhill, 1987; Tomkins. 
1962, 1963; Tooby & Cosmides, 1990a). Functional or not, emotions col- 
lectively provide a dense and pervasive network of domain-specific phe- 
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nomena that has consistently resisted assimilation to any traditional psy- 
chological or anthropological theory. Early examples, from the heyday of 
learning theory, include the Harlows' (1959) demonstration that an in- 
fant's love for its mother is not a conditioned response to food rewards, 
and Garcia and Koelling's (1966) work showing that equipotential mod- 
els of classical conditioning could not explain the acquisition of food 
aversions, with their attendant feelings of disgust (Garcia, 1990). The be- 
haviorist hope that motivated behavior could be explained by a short list 
of drives, rewards, or reinforcers has not panned out. 

In contrast to their reputation as crude and indiscriminate responses, 
on closer scrutiny, each emotion appears to be an intricately structured, 
information-sensitive regulatory adaptation. In fact, emotions appear to 
be designed to solve a certain category of regulatory problems that inevit- 
ably emerge in a mind full of disparate, functionally specialized mecha- 
nisms: the problem of coordinating the menagerie of mechanisms with 
each other and with the situation they are facing (Tooby, 1985; Tooby & 
Cosmides, 1990a). 

Daly and M. Wilson (1988). for example, have been exploring the 
evolved complexity and functional subtlety of human motivational sys- 
tems, especially those that regulate parental care, spousal relations, sex- 
ual jealousy, sexual proprietariness, and risk taking (see also Daly, M. 
Wilson, & Weghorst, 1982; M. Wilson & Daly, 1992). By using behav- 
ioral phenomena such as violence and homicide as dependent measures, 
they have been able to investigate how the operation of these systems is 
affected by factors such as gender, age, kinship, reproductive value, nurn- 
ber of children, and other situational variables (see also Mann, 1992). 
Similarly, in the areas of human mate choice and sexuality, research has 
shown that the construct of a "sex drive" is completely inadequate for 
coping with the structured richness of the situational factors processed by 
the sexual psychologies of men and women across cultures (e.g., D. M. 
Buss, 1993; Sadalla, Kenrick, & Vershure, 1987; Symons, 1979; Town- 
send, 1987). These studies indicate that prior theories of motivation are 
too simple to account for the phenomena they seek to explain. They will 
have to be replaced with theories positing a far more elaborate motiva- 
tional architecture, equipped with an extensive set of evolved informa- 
tion-processing algorithms. These will be sensitive to a long list of cues 
and dimensions--ones that were reliably co~elated with evolutionarily- 
recurrent situations that had large fitness consequences in ancestral envi- 
ronments. 
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Research generated by a theory positing a more elaborate motivation- 
al architecture indicates that the human mind contains evolved emotional 
and motivational mechanisms that are specifically targeted to address ad- 
aptive problems involved in parenting, emotional communication with 
infants and adults, kinship, mate choice, sexual attraction, aggression, 
avoidance of danger, mate guarding, effort allocation in child care, and 
so on. It means that humans are endowed with psychological adaptations 
that contain contentful structures that are are "about" their mothers, 
"about" their children, "about" the sexual behavior of their mates, "about" 
those identified by cues as kin, "about" how much to care for a sick child, 
and so on. The richness of their structure is underdetermined by the envi- 
ronment; they are not derived exclusively from either a short list of drives 
or from social values that vary from culture to culture in a highly contin- 
gent way. 

When one's research focus is widened beyond arbitrary laboratory 
tasks, to include the complex performances on real-world tasks that are 
orchestrated by natural competences, behaviors and knowledge structures 
appear that are too richly patterned to have been generated by the opera- 
tion of content-independent mechanisms alone (Tooby & Cosmides, 
1992). Studies of this kind withstand cross-cultural scrutiny, and indicate 
that a great deal of the substance of social life attributed to "culture" 
around the world is, in fact, caused by the operation of contingently re- 
sponsive domain-specific mechanisms, which infuse distinctively human 
patterns into the life of every culture. 

Psychological Adaptations and the Generation of Culture. 
What does the rise of domain-specific psychology mean for theories of 
culture? By themselves, psychological theories do not and cannot consti- 
tute theories of culture. They only provide the foundations for theories of 
culture. Humans live and evolve in interacting networks that exhibit com- 
plex population-level dynamics, and so theories and analyses of popula- 
tion-level processes are necessary components for any full understanding 
of human phenomena. Nevertheless, increasing knowledge of our evolv- 
ed psychological architecture places increasing constraints on admissible 
theories of culture. Most fundamentally, if each human embodies an 
evolved psychological architecture that comes richly equipped with con- 
tent-imparting mechanisms, then the traditional concept of culture must 
be completely rethought. 

Culture has been the central concept of the traditional social science 
models. The traditional view contends that culture is: (a) contingently 
variable information that is socially learned, (b) what is contentful and 
organized in human mental life and behavior, and (c) the sets of sirnilari- 
ties in thought and behavior, and intergroup or cross-location differences 
called cultural differences. In particular, as described in the first section 
of this chapter, social scientists have generally assumed that what they 
call social institutions are a superorganic cultural stratum that largely 
controls human behavior, with evolved mechanisms playing a distinctly 
subordinate supporting role. 

On this traditional view, evolved mechanisms are considered rela- 
tively unimportant because they are assumed to be content-free. If instead 
the human mind is permeated with content-rich organization that does not 
originate in the social world, then it can be expected to shape social inter- 
actions and the dynamics of cultural transmission in profound ways (for 
discussion, see Tooby & Cosmides, 1989a, 1992). To borrow an example 
from Sperber (1985). it is easy for us to remember the gist of the story of 
Little Red Riding Hood, but difficult to remember a 20-digit number; the 
reverse is true of a digital computer. What is attended to, what is remem- 
bered, what one will be impelled to communicate to others-these cannot 
help but be affected by the nature of the mind that is doing the attending, 
remembering, and communicating. 

Nevertheless, even for those who admit that the mind has some con- 
tent to impart that is not socially supplied, the distribution of within- 
group similarities and between-group differences remain a striking phe- 
nomenon to be explained. Such patterns were taken by many to c o n f i i  
that most of the rich substance of human life was supplied by patterns of 
"information" derived from the external environment. (N.B. It is not clear 
what it means to say that "information" exists apart from an interpretive 
mechanism that can "read" it-i.e., apart from the structure of a mind. A 
CD does not contain music except insofar as there are CD players that 
can read it, i.e., translate its structure into sound.) 

Although this conclusion may seem compelling, a thought experi- 
ment can illustrate why it is unfounded. Imagine that extraterrestrials re- 
placed each human being on earth with a state-of-the-art CD jukebox that 
has thousands of songs in its repertoire. Each jukebox would be identical. 
Moreover, each would be equipped with a clock, an automated naviga- 
tional device that measures its latitude and longitude, and a circuit that 
Selects what song it will play on the basis of its location, the time, and the 
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date. What the extraterrestrials would observe would be the same kind of 
pattern of within-group similarities and between-group differences ob- 
servable among humans: In Rio, every jukebox would be playing the 
same song, which would be different from the song played by every juke- 
box in Bejing, and so on, around the world. Each jukebox's "behavior" 
would be clearly and complexly patterned because each would have been 
equipped with the same large repertoire of songs. Moreover, each juke- 
box's behavior would change over time because the song it would play 
would be a function of the date and time, as well as its location. Juke- 
boxes that were moved from location to location would appear to adopt 
the local songs, sequences, and "fashions." Yet the generation of this dis- 
tinctive, culture-like pattern would involve no social learning or trans- 
mission whatsoever. 

This pattern would be brought about because, like humans, the juke- 
boxes would share a universal, highly organized architecture that is de- 
signed to respond to inputs from the local situation (e.g., date, time, and 
location). Analogously, humans in groups can be expected to express, in 
response to local conditions, a variety of organized within-group similari- 
ties that are not caused by social learning or transmission. Of course, 
these generated within-group similarities will simultaneously lead to sys- 
tematic differences between groups facing different conditions. 

Thus, complex shared patterns that differ from group to group may 
be evoked by circumstances or produced by differential transmission. For 
this reason, the general concept of "culture" in the standard model's sense 
is a conflation of evoked culture and transmitted culture. Given that the 
mind contains many mechanisms, we expect that both transmitted and 
evoked factors will play complementary roles in the generation of differ- 
entiated local cultures. The operation of a richly responsive psychology, 
plus the ability to socially "learn," can jointly explain far more about 
"culture" and cultural change than either can alone. 

For example, when conditions change (e.g., when a previously abun- 
dant resource becomes difficult to obtain, such that luck plays a larger 
role in its acquisition than skill and effort) a different set of domain-spe- 
cific mechanisms may be activated, evoking a different set of attitudes 
and goals. These mechanisms may make certain ideas (e.g., that re- 
sources obtained by luck should be shared widely and generously) more 
appealing, causing them to spread quickly by transmission, and certain 
other ideas (e.g., that individuals should share resources just within the 
nuclear family) unappealing, causing them to disappear just as quickly 

(e.g., Kaplan & K. Hill, 1985). In contrast, the "do what your parents did" 
concept of culture is not a principle that can easily explain why cultural 
elements change, where new ones come from, why they spread, or why 
certain complex patterns (e.g., pastoralist commonalities) recur in widely 
separated cultures. Darwinian students of cultural evolution (see chap. 9) 
recognize this need for an evolved, culture-evoking psychology by enter- 
ing psychological terms into their models in the form of "decision-mak- 
ing forces." Unfortunately, because of the neglect of the problem by most 
social scientists interested in culture, the empirical side of the story is in 
quite poor shape, depite the enormous mass of data collected by anthro- 
pologists and sociologists. With the exception of linguistics, investiga- 
tions of cultural transmission that are based on empirical studies of the 
content-imparting properties of cognitive mechanisms have only recently 
begun (e.g., Boyer, 1994). 

It is especially important to recognize that the environmental factors 
that cause contentful mental and behavioral organization to be expressed 
do not necessarily constitute the processes that constructed that organiza- 
tion. In the case of the jukebox, it would be a mistake to attribute the or- 
ganized content manifested by the music to the environmental stimuli 
(i.e., the location, date, and time) that caused one song to be played rather 
than another. The stimuli did not compose the music; they merely caused 
it to be expressed. Similarly, our psychological architectures come equip- 
ped with evolved contentful organization, which can remain latent or  
vary in its expression according to procedures embodying any degree of 
complexity. Because our psychological architecture is complexly respon- 
sive, the practice of equating the variable with the learned is a simple 
nonsequitur. The claim that some phenomena are "socially constructed" 
merely means that the social environment provided some of the inputs 
used by the psychological mechanisms of the individuals involved. 

In short, observations of patterns of similarities and differences do 
not establish that the substance of human life was generated by content- 
independent learning mechanisms. In any specific case, we need to map 
our evolved psychological architecture to know which elements (if any) 
are provided by transmission, which by the rest of the environment, 
which by the architecture, and how all these elements causally interact to 
Produce the phenomenon in question. Admittedly, the jukebox thought 

is an unrealistically extreme case in which a complex, func- 
''onally organized, content-sensitive architecture internalizes no transmit- 
ted informational input other than an environmental trigger. But this case 
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is simply the mirror image of the extreme view of the human mind as a 
content-free architecture where everything is provided by the internaliza- 
tion of transmitted input. 

Our central point is that, in any particular domain of human activity, 
the programming that gives our architecture its ability to contingently re- 
spond to the environment may or may not be designed to accept transmit- 
ted representations as input. If it does, it may mix in content derived from 
its own structure and process the resulting representations in complex 
and transformative ways. Our complex, content-specific, psychological 
architecture participates in the often distinct processes of generating (a) 
mental content, (b) local similarities and between-group differences, and 
(c) what is "transmitted." Indeed, it also participates in the complex pro- 
cess of internalizing what others are "transmitting." Of course, it is also 
true that environmental inputs transmitted and internalized early in devel- 
opment may become part of the architecture as far as subsequent behav- 
ior is concerned, as the adult phenotype "boots up." It has become a tru- 
ism to say that genes do not cause development in isolation from environ- 
mental inputs. We simply insist that the mirror image is true as well. No 
matter how complex the information present in a culture may be, it is a 
functionless abstraction unless there exists a sophisticated mechanism 
that can interpret it. 

Incest Avoidance. Incest rules and behavior have long been 
among the favorite topics of the social sciences. Given the near univer- 
sality of incest "taboos" across human societies, the study of incest is 
considered to be at the very heart of anthropological theory (Boehm, 
1989; Fox, 1976, 1980; Uvi-Strauss, 1969; D. M. Schneider, 1956; L. A. 
White, 1948), yet little understanding of the subject has been achieved. 
Many of the traditional social scientific hypotheses (reviewed in Ember, 
1975; Shepher, 1983) that still find favor among incest researchers (see 
Spain, 1987 and several commentaries therein, 1988) lead to this biolog- 
ically anomalous conclusion: No matter how devastating incest may be 
(in terms of offspring viability and fecundity), it is the favored form of 
mating because of incestuous desires that originated with our remote 
ancestors, and that have beem maintained throughout human evolutionarY 
history (see N. Thornhill, 1990a, for a review). This idea stems directly 
from theories advanced by Freud in the early part of this century. Freud's 
influence on the social sciences, in particular with regard to incest 
research, has been enormous (Boehm, 1989; Daly & M. Wilson, 1988)- 

Many social scientists begin their investigations of human inbreeding 
with the following two Freudian assumptions: First, close kin are desired 
as mating partners by most humans (see N. Thornhill, 1990b, for a re- 
view). "Psychoanalytic investigation~ have shown beyond the possibility 
of doubt that an incestuous love choice is in fact the first and regular one, 
and it is only later that any opposition is manifested toward it, the causes 
of which are not to be found in the psychology of the individual" (Freud, 
1953, pp. 2200. Freud's description of the mental mechanisms underlying 
the avoidance of incest rests uneasily in the minds of evolutionary psy- 
chologists. The reason is that incest is a behavior that, if engaged in, seri- 
ously detracts from the reproductive potential of individuals. 

Mating with close kin can have serious negative effects on fitness 
(see N. Thornhill, 1990b, for a review). The theory of evolution by selec- 
tion suggests that individuals will not exhibit systematic inclinations to 
behave in ways contrary to their own reproductive advantages (e.g., by 
preferentially engaging in sexual liaisons with close relatives that would 
end in the production of defective offspring). Selection for close-kin 
mating avoidance seems to have produced the psychological mechanism 
that promotes voluntary incest avoidance in humans-the Westermarck 
effect (Shepher, 1971, 1983; Westermarck, 1891; Wolf & Huang, 1980). 
The Westermarck effect is a mechanism promoting sexual aversion to- 
ward kin; it is triggered by close, physical association between co-social- 
ized individuals during a sensitive stage of development (N. Thornhill, 
1990b). 

The Westermarck effect arises from a psychological adaptation that 
promotes incest avoidance under appropriate circumstances. Although 
vague on the details, Westermarck's hypothesis for incest avoidance can 
be interpreted as follows: The psychological mechanism responds to spe- 
cific cues in the environment (i.e., the presence of individuals who are 
raised together in intimate social contact) and triggers sexual repugnance 
and incest avoidance. This does not seem to describe the same sort of 
ontogeny of incest avoidance that Freud had in mind. Freud's position on 
incest was that it inolves intense erotic attraction. If so, this would mean 
that the mind contains mechanisms designed to decrease their rate of re- 
production. Perhaps the environmental cues are the same as those identi- 
fied for the Westermarck effect, but the psychological response is the op- 
posite: intense sexual attraction rather than sexual repugnance. Rather 
than making the two theories complementary, as some have argued they 
are. this clearly separates Freudian and Westermarckian theories. Freud 
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considered his theory an evolutionary one. If it is proposed as an evolu- 
tionary alternative, it must make predictions that are different from those 
made by other evolutionary hypotheses. 

The Westermarck effect is best conceived of as a specialized mental 
mechanism that allows close kin to be perceived as inappropriate mating 
partners through the psychological affect of sexual disinterest, even re- 
pugnance. Evidence supporting the Westermarck effect was indirectly 
obtained through "natural experiments" in which nonrelated opposite-sex 
individuals were raised together in social situations mimicking sibships. 
One of these occurred in Israeli kibbutzim (Shepher, 1971). In this social 
situation, children were raised in cohorts of their age-mates. These chil- 
dren were not siblings, but were raised as such by women in the kibbutz 
who were assigned to be their nannies. Despite a strong ideology within 
the kibbutz to marry within one's age cohort, there were no marriages be- - 
tween cohort members in any age group from 1920 to 1960 (Shepher, 
1983). 

The second, frequently cited "natural experiment" supporting the 
Westermarck effect is the Taiwanese practice of sim-pua marriage. This 
is a marriage system in which a family adopts a daughter as an infant and 
raises her to adulthood to become the wife for their son (with whom she 
has been raised). The marriages are characterized by low fertility, high 
rates of divorce and high rates of extramarital sexual liaisons, compared 
with other, more conventional kinds of marriage in Taiwan (Wolf & 
Huang, 1980). Although sim-pua marriages are usually engaged in by 
families of lower socioeconomic status (SES), this effect holds even 
when one controls for SES. 

The two prior studies address nonrelatives who are raised in condi- 
tions mimicking the nuclear family. Typically, over evolutionary time, in- 
dividuals who were raised in close proximity were also close relatives. 
There are other studies that have addressed the Westermarck effect with 
respect to genetic and step-kin (brothers and sisters and fathers and 
daughters); (Lebanon: J. McCabe, 1983; Middle Eastern village: Pastner, 
1986; United States: H. Parker & S. Parker, 1986). all of which support it 
as a mechanism promoting incest avoidance. 

Incest seems to be avoided by people, even in the absence of rules re- 
gulating it. Thornhill's studies (N. Thornhill, 1987, 1990a, 1990b, 1991; 
N. Thornhill & R. Thornhill, 1987) have investigated many aspects of 
this phenomenon. For example, in a survey of 186 of the world's societies 
(the Standard Cross Cultural Sample-SCCS), only 44.7% were found to 
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have rules against sexual behavior within the nuclear family. In many so- 
cieties, the idea of sexual contacts occurring between fathers and daugh- 
ters or brothers and sisters is considered "laughable" or "foolish," and is 
viewed with disbelief. 

In modern, industrial societies, the majority of behaviors labeled in- 
cest involve steprelatives, and are likely only when the Westermarck ef- 
fect is not activated. Ultimately, incest is probably avoided because of its 
reproductive costs, allowing selection to produce a human mind that 
learns voluntary incest avoidance through a mental adaptation that pro- 
cesses incest-specific environmental information. 

What, then, are the rules supposedly aimed at regulating incest 
about? There is another category of behavior that is often called incestu- 
ous, especially by ethnographers, but also commonly in Western industri- 
alized nations (i.e., the marriage between cousins). This kind of inbreed- 
ing is better referred to as "nonincestuous" because costs associated with 
it, although real, are less devastating than those associated with incest. 
Furthermore, these costs have not resulted in selection similar to that de- 
signing the Westermarck effect, and nonincestuous inbreeding avoidance 
is not a prevalent feature of human societies. On the contrary, even in the 
face of real (perhaps substantial) genetic costs, people nonincestously in- 
breed. This suggests that there may be an advantage to this behavior large 
enough to outweigh these costs. N. Thornhill (1990a, 1991) hypothesized 
that nonincestous inbreeding is engaged in by families to facilitate con- 
centration of wealth and power within them. 

This hypothesis allows many predictions about societal rules regu- 
lating the extent of nonincestuous inbreeding. It implies that rules regu- 
lating nonincestuous inbreeding should be made in response to: (a) the 
likelihood that wealth and power can be concentrated within lineages by 
inbreeding, and (b) the threat this event poses to rule makers. 

One prediction is that, in highly stratified societies, the rules regu- 
lating nonincestuous inbreeding should be more extensive (i.e., number 
of included relatives) than in societies with little stratification. This pre- 
diction stems from the disparity in wealth and status in such societies. 
Under highly stratified systems (indeed, under any system of stratifica- 
tion), it is often in the ruler's best interest to inhibit any form of family or 
lineage endogamy because of the potential of a moderately wealthy fam- 
i l ~  to increase wealth and power by preferential marriage of kin, thus 
threatening the ruler's position in society. This prediction was supported: 
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There is a significant positive correlation between stratification and the 
extension of rules regulating nonincestuous inbreeding. 

A second prediction is that highly stratified societies should impose 
harsher punishment for infraction of nonincestuous inbreeding rules than 
societies with little stratification. Because rule makers in highly stratified 
societies are men with great power, they have increased ability to enforce 
rules as a result of greater control over necessary and desirable resources. 
Given the predictable concern for limiting family endogamy, it would be 
surprising if this concern were not reflected by a predictable variation in 
the severity of punishment. Consequences associated with rule breaking 
should bear a direct relation to the desire of the rule maker to control any 
particular behavior. Given that family endogamy can threaten the posi- 
tion of leaders in a society, not only should elaboration of inbreeding 
rules correlate positively with stratification, so should severity of punish- 
ment. 

This prediction was supported: The correlation between harshness of 
punishment and degree of social stratification is significantly positive. 
Punishment for infraction of inbreeding rules ranges from none in non- 
stratified societies to extremely harsh in highly stratified, despotic socie- 
ties. 

Third, nonincestuous inbreeding rules should not apply to the rule 
makers in a society. More explicitly, as stratification increases, inbreed- 
ing rules should be less equitably applied. The prediction was met: In 
stratified societies, rulers are rarely expected to observe the marriage 
rules, and frequently many their own relatives. 

In summary, a central, although not exclusive, feature of any evolu- 
tionary psychological explanation for a social institution, such as incest 
avoidance in kinship, would be the specification of the psychological me- 
chanisms that generate individual behavior. Many of these mechanisms 
are domain-specific, having evolved as adaptations to environmental 
challenges in our evolutionary past, such as the costs of inbreeding. 

EVOLUTIONARY SOCIOLOGY 

Alexandra M. Maryanski 

The biology of humans potentially influences institutional structures and 
systems of symbols via phylogenetic history, as well as current or past 
adaptation. Phylogenetic constraints are certainly important on a relative- 
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ly short time scale. As discussed in the previous section, adaptation is al- 
ways to past environments, generating lags between adaptation and cur- 
rent environments. But such constraints also operate on a much longer 
time scale because the basic anatomy of an organism is hard to modify. 
Vertebrate body plans have a series of limitations and opportunities, and 
some structures, like the eye, are rather similar across the whole order. 
The constraint of having the nerves and blood vessels of the vertebrate 
eye maladaptively in front of, rather than behind, the light-sensing retina 
is an ancient constraint. Adaptation and phylogeny sometimes offer vari- 
ant hypotheses, as when a phylogenetic constraint limits the quality of an 
adaptation. Humans can swim, but are ill adapted to it compared with a 
seal. However, in most cases, phylogenetic history only imposes limits on 
the range of adaptations "explored" by an evolving lineage. Occasionally, 
a constraint becomes an opportunity, and rather novel new adaptations 
arise in "preadapted" lineages. Humans were able to explore a cultural 
niche, presumably because selection had already favored in the primate a 
greater neurological flexibility than in other mammalian orders. What 
concatenation of phylogenetic constraints/opportunities gave rise to the 
particular derived features of social life that occur in our species? 

This section offers a phylogenetic hypothesis for the evolution of so- 
cial and organizational propensities in Homo sapiens that were inherited 
from hominoid ancestors. Essentially, what is postulated are some of the 
selection forces that modified and adjusted these propensities to the open 
range of the African savanna and, in turn, to a hunting and gathering sub- 
sistence mode in relatively small bands composed of nuclear family units. 
In performing this kind of exercise, it is possible to examine in a new 
light the biological basis of the first institutions~conomy, kinship, and 
religion-and the selection pressures on subsequent institution-building 
as horninid social organization grew ever more complex. 

This approach does not necessarily contradict the thrust of evolution- 
ary biology, human sociobiology, or evolutionary psychology. Instead, it 
argues that a phylogenetic alternative that does not challenge macrolevel 
explanations is a more viable strategy than one involving microreduction- 
ism. The approach outlined here and expanded on elsewhere (Maryanski 
& J. H. Turner, 1992) supplements standard social science, macrolevel 
functionalism by indicating the biologically based constraints that the pri- 
mate legacy has constantly placed on the development of human institu- 
lions as sociologists and anthropologists generally understand them (see 
the prior section on the sociological view of institutions). 
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1. The Primate Legacy 

On the basis of earlier analyses of social relations among humans' closest 
relatives, the apes, a cladistic/network analysis of the organizational ten- 
dencies of the Last Common Ancestor (LCA) to humans and present-day 
apes can be constructed (see Maryanski, 1992; Maryanski & J. H. Turner, 
1992). The technique is to (a) consider the social network patterns of the 
four extant apes and a sample of old world monkeys, (b) outline the 
regularities in social relations as a function of position on the phyloge- 
netic tree, and, in the light of the "regularity" and "relatedness" hypothe- 
ses, (c) formulate inferences about the networks of the LCA of apes and 
humans (see Jeffers & Lehiste, 1979; Platnick & Cameron, 1977). The 
analysis leads to a striking conclusion. Like the contemporary apes phyle- 
tically closest to humans, the (LCA) evidenced a fluid organizational 
structure, consisting of a low level of sociality and a lack of intergenerati- 
onal group continuity over time. The proximal reasons for this structure 
are a combination of several forces: (a) female (and also male) transfer 
from the natal unit at puberty, which is the opposite trend from monkeys 
where male transfer alone leaves females to form intergenerational 
matrilines; (b) shifting mating patterns that make it impossible to know 
paternity (with the gibbon being an exception); and (c) relatively low 
social bonding among most adults. These features are then associated 
with the dramatic decline of ape species during the Miocene, when spe- 
cies of monkeys suddenly proliferated and, according to the fossil record, 
moved into the former ape niches, perhaps because Cercopithecoid mon- 
keys developed a competitive, dietary edge over the hominoids. What- 
ever the explanation, the fossil record c o n f i i s  that, during the Miocene, 
ape niches were usurped by monkeys and that, during this replacement 
phase, apes were undergoing anatomical modifications for forelimb do- 
minant locomotion and other novel skeletal features that characterize 
both apes and humans today (Andrews, 1981). 

The compulsory movement of all remaining hominoids into a new 
niche must have also entailed corrective organizational changes to facili- 
tate survival and reproductive success, which, given the anatomical 
changes, would point to "terminal branch feedingu-a marginal habitat 
with thinly distributed resources. Given the ecological marginality of this 
habitat, selection pressures would surely have worked against large, in- 
tergenerational groupings or stable cliques through time. Instead, if the 
network reconstruction of the LCA population is correct (~aryanski, 
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1992; Maryanski & J. H. Turner, 1992), pressures in the new adaptive 
zone selected for (a) a dispersal of females from mother at puberty (a rare 
phenomenon among primates [and mammals] in general), thereby pre- 
venting the continuance of the motherdaughter relationship known to be 
the core building block for monkey (and prosimian) kinship networks and 
for group continuity over time; and (b) behavioral tendencies toward rela- 
tively low sociality, high individualism, and autonomy, which created, at 
the organization level, loose and fluid social structures, compared with 
the monkey case. 

At a point in time, however, descendent ape populations branched off 
from the LCA population and moved into forest zones, where selection 
seemingly favored the building of a few social network ties-a trend evi- 
denced by the novel organizational structures of each contemporary ape 
species (see Maryanski & J. H. Turner, 1992). Still later in time, and as a 
consequence of drier climatic conditions, some monkeys and apes left the 
shrinking forests and moved to a more open, adaptive zone, where, in the 
face of heavy predation, selection favored a more tight-knit social struc- 
ture (Maglio & Cooke, 1978; Malone, 1987). For savanna-living mon- 
keys, structured organizational patterns could be easily achieved by 
building on existing tendencies to construct matrilines and hierarchies of 
dominance, whereas descendant apes of the LCA legacy had to surmount 
a biological legacy of few strong adult ties, a lack of kinship cliques that 
provided group continuity over time, or stable hierarchies on which to 
develop tighter patterns of social organization in the light of the obvious 
selection pressures for doing so. 

If we use humans' closest relative, the chimpanzee (Pan troglodytes), 
as a feasible model of the type of hominoid on which selection for more 
structure was working, institutions in the hominid line would have to ac- 
commodate the phylogenetic inertia of low sociality, high individualism, 
female transfer from the natal unit at puberty, few strong ties between 
adults (save for mother-son and male sibling relationships), little stable 
pair-bonding between adult males and females, and father-absent chil- 
hearing. How, then, could institutional structures be created from this 
fluid network base under intense selection pressures for more social 
Structure? 
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2. The First Institutions: Kinship and Economy 

Kinship. In the social structure of a chimplike protohominid, the 
social ties in place consisted of (a) strong ties between mother and young, 
but with female transfer away from the natal group at puberty; (b) more 
enduring ties between mother and son (because males remain in their 
natal unit); (c) enduring ties between brothers; and (d) selected "friend- 
ship" ties between male dyads (see Maryanski, 1993, for a detailed dis- 
cussion). This structure poses the problem of how to build a kinship sys- 
tem revealing intergenerational continuity in the light of the fact that 
mother and son do not mate with each other, the father role does not ex- 
ist, and daughters (in every extant ape species) normally leave their natal 
unit after puberty, which circumvents the creation of stable matrilines. 

There was only one viable path in which to build stable intergenerati- 
onal ties in such a social system, especially because there is already a bio- 
logically guided avoidance of mother-son "incest" and, to a lesser extent, 
of brother-sister "incest," and this path is to create a stable male-female 
relationship (Maryanski, 1993). Thus, contrary to most arguments, the 
"incest taboo" has deep roots in our primate heritage because mother-son 
sexual avoidance is evidenced among Old World higher primates in gen- 
eral (Pusey & Packer, 1987), although it was to be considerably elaborat- 
ed on culturally, especially when lineages and clans were created in horti- 
cultural societies. However, the crucial evolutionary step was not an in- 
cest rule, but some form of "marriage rule" that bound males and females 
together over time, and hence established father-offspring ties that made 
patrilocal residence a reality. The creation of this relationship between 
males and females would have to overcome the genetic propensity for 
weak male-female ties, as well as reduce, to some extent, the promiscuity 
of males and females. For this to have occurred, evolutionary pressures 
must have been intense. Yet only in this way could stable relations be- 
tween males and females, as well as birth-parents and offspring, develop. 
In a situation where phyletic propensities lead females to disperse at 
puberty, and mother-son and brother-sister to avoid each other sexually. 
a monkey-style matrilineal route to intergenerational kinship formation 
was closed off. Such a kinship institution (i.e., nuclear family units with- 
out unilinear descent) is what typifies bands of hunter-gatherers, and so 
stabilization of male-female mating, and not the incest taboo, was the 
cornerstone of the first kinship systems among hominids. 
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Economy. Evolving along with kinship or the system of reproduc- 
tion was an institution for economic production. This system again trans- 
forms male-female behavioral and organizational patterns. As selection 
worked to stabilize male-female-ffspring ties, it also operated to create 
a productive or economic division of labor between the sexes: males 
hunt, females gather. Correspondingly, there are divisions between the 
sexes in all known societies with respect to these and related household 
chores (Murdock, 1949). This adaptation is highly unusual. Even in bird, 
where male parental care is common, economic specialization of the 
sexes is usually modest. 

Thus, the economy as an institution was first based on an economic 
division of labor between the sexes. This division accommodated pri- 
mate-based female bonds to offspring by keeping mother close to her off- 
spring, while enabling males (who, among most primates, are not bonded 
to offspring) to leave the kinship unit for a time. Only a strong marriage 
rule could keep this system from reverting back to the typical loose and 
fluid hominoid organization. 

The important social innovation in the division of labor is that pat- 
terns of exchange reciprocity were created: Males exchanged their food 
for that gathered by females, although it would be females mostly giving 
males their production, because early hominid males were probably scav- 
engers rather than hunters (Fleagle, 1988). But whatever its asymmetry, 
the "principle of reciprocity" found among all known hunting and gather- 
ing peoples was institutionalized out of the economic division of labor 
between the sexes in productive activity. It would work to reinforce 
bonds between males and females, who, as evolved apes, would be dis- 
posed to go their separate ways and to be only weakly connected. Thus, 
the principle of reciprocity was one key mechanism for overcoming the 
horninid predisposition toward individualism and low sociality. This 
principle was later to be elaborated to create more complex social institu- 
tions. 

3. Institutional Elaboration and Differentiation 

In contrast to applications of evolutionary reasoning, such as that devel- 
oped in the previous section hypothesizing that biological factors "evoke" 
~ociocultural phenomena, there is no assertion here that the subsequent 
development of human social institutions has been "guided" or "directed" 
by humans' primate legacy. Indeed, just the opposite has occurred: Homi- 
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nid propensities for autonomy, low sociality, weak social ties, loose and 
low-density networks, and individualism have, if anything, been violated 
by the construction of "cagesn-fust, systems of unilineal descent with 
the advent of horticulture, and, later, state power and rigid stratification. 

Clearly, intense evolutionary pressures-Darwinian, Spencerian, and 
other-from population growth and integrative problems associated with 
structural differentiation have driven institutional elaboration and devel- 
opment more than human biology. Human biology has been involved in 
two senses: (a) maintenance and reproduction of the species have cer- 
tainly represented a constant selection pressure on institutional develop- 
ment, as all functionalist theories emphasize; and (b) preferences of hu- 
mans for autonomy, weak ties, solidarity at only the community level (as 
opposed to the tight-knit group level), mobility, and individualism have 
perhaps exerted pressures for change in rigid, cagelike social construc- 
tions. Or, at the very least, these hominid preferences carried from the 
LCA have made humans highly receptive to more fluid social construc- 
tions and patterns of organization that come with high degrees of institu- 
tional differentiation, market mechanisms for distributing resources, and 
democratic political institutions legitimated by ideologies stressing free- 
dom and individual rights. However, being receptive to such arrange- 
ments is a far cry from dictating these arrangements. Biological ap- 
proaches that make the latter assertion are simply ignoring the powerful, 
emergent properties of institutional structures, whose elaboration and de- 
velopment are guided more by Spencerian selection than Darwinian se- 
lection because the latter created "human nature." 

Evolutionary sociology emphasizes that biological models, as they 
are applied to the analysis of institutions and other sociocultural con- 
structions, are analogies of processes across realms of the organic and 
superorganic universe for heuristic purposes. Moreover, much institution- 
al development is driven by Spencerian selection for new structures and 
symbols (by agents who can think, build, adopt, copy, and instruct), 
rather than Darwinian seIection among existing variations. Most signifi- 
cant, to the degree that Darwinian selection in the distant past has created 
organisms with biologically based behavioral propensities that circum- 
scribe institutional development, these propensities are not domain-sPe- 
cific or highly restrictive in any sense of "programming" institutional 
elaboration. Rather, they are simply the preference of an evolved ape for 
relatively loose, fluid, and weak social ties as well as autonomy and free- 
dom. The vast diversity of human social institutions and their rapid eve 
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lution signal how weak the influence of the purely biological on the so- 
ciocultural must be. 

ON THE ORIGINS O F  HUMAN SOCIAL INSTITUTIONS: 
A THREE-LEVEL MODEL 

Peter Meyer 

The biosociological model proposed next suggests integrating the biolog- 
ical and the social level via the notion of human affectivity, which, at an 
epigeneti~ level, assumes a mediating role between the evolutionary and 
cultural forces. The human emotional system is open both to inputs from 
biologically mediated drives and those generated by sociocultural institu- 
tions. For example, fear of death on the battlefield regularly induces the 
most dramatic examples of panic and terror, such as involuntary defeca- 
tion and urination. In addition, the sight of gory death invokes intense 
feelings of revulsion. Yet quite abstract motives of loyalty to a social 
group drive men to battle, and loyalty to their comrades and obedience to 
constituted authority keep them fighting under the most homfic circum- 
stances. In the face of such experiences, of which combat is an extreme 
but unfortunately not uncommon example, it is hard to deny the role of 
biology, institutions, or the individual's emotions in managing the some- 
times congruent, sometimes conflicting demands of the other two. 

Modem sociological theory, as well as traditional political philoso- 
phy, have to address the Hobbesian problem of how social order is feasi- 
ble in view of antagonistic tendencies of individuals. According to Durk- 
heim (1980), sociology's answer to this problem is to suggest that, "the 
major impact on man's collective existence does not originate from the 
fact that something is actually in common, quite the contrary, it is com- 
mon to all because it is collective, i.e. obligatory" (p. 42). It may be infer- 
red that the nature of social facts is thoroughly normative, and that these 
norms, according to Durkheim, do not emerge from any specific aspect 
of their physical environment or from some aspects of their organic sub- 
stratum. The only feasible source of social norms are some other norms, 
much as the more embracing intellectual traditions of a given society. 

As noted in the first section of this chapter, traditional sociological 
accounts of the evolution of human social institutions endorse what 
might be conceived of as a top-down approach. On this view, social or- 
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der does follow from social norms, and sociology has to be confined to 
the study of social norms and their social preconditions. 

In contrast with this, evolutionary approaches in biology, anthropol- 
ogy, and psychology sometimes seem to suggest that many of the socio- 
cultural institutions may be accounted for solely in genetic terms. These 
accounts endorse what might be conceived of as a bottom-up approach. 
On this view, social order follows from genetic dispositions that endow 
humans with a set of universal, highly organized, and contentful behavi- 
oral dispositions. As a result, humans, in response to local conditions, ex- 
press a variety of within-group similarities that are not caused by social 
learning or transmission (as argued in the prior section on evolutionary 
psychology). 

According to a biosociological approach, both views are wrong if 
they alone are taken to be sufficient for explaining the evolution of hu- 
man social institutions. Rather, such explanations require a three-level 
model that integrates both biological and sociological perspectives. On 
the biosociological view, social institutions are conceived of as including 
three distinct levels: (a) genetic, (b) epigenetic, and (c) sociocultural se- 
lection. Due to some emergent properties, social institutions, like cultural 
units in general, develop their own mode of propagation, producing new 
variants either by the mechanism of Spencerian selection or those de- 
scribed in chapter 10, or both. However, although these processes of cul- 
tural mutations are provided with some inbuilt selective agents of their 
own, they are also coupled with natural selection on genes, along the 
lines of the coevolutionary mechanisms suggested in chapter 10. Thus, 
the emergent properties of cultural processes, the biological bases, as 
well as their feedback to natural selection should be accounted for. Tak- 
ing the biosociological approach, Levels (b) and (c) cannot be understood 
in (exclusively) genetic terms. Nonetheless, they are regarded as intimat- 
ely related to and interconnected with Level (a). 

The human emotional system, situated at the epigenetic level, is in- 
troduced as the missing link between the biological and the social. Affect 
and emotion are part of the more embracing system of human physiology. 
The affective system can be understood as an organism's inbuilt program 
that compels it to do some things more readily than others. Divided into 
three categories (i.e., flight, attack, and bonding; see R. D. Masers 
1986), the affect readies human organisms to respond in any situation 
with adequate actions. 
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On this view, culture provides institutional arenas (e.g., religious rit- 
ual) where human physiology, operating through the emotional system, 

input to the social sphere, as well as accepting input from it. 
When sacred rituals find a lack of congruence between Levels (a) and 
(c), it is because the emotions generated lead to conflict, and hence to 
tendencies to change Level (c). Over the long run, such conflicts must 
have also modified the biological substratum to create the possibility of 
the three-level structure. The three categories of affectivity constitute a 
framework of proximate causations, accounting not only for individual 

but also for what sociologists conceive of as the "emergence" of 
social order. 

Human affectivity provides an individual with a fixed set of percep- 
tive thresholds and dispositions, the particular meaning of which is de- 
pendent on the respective individual's ontogeny. Because the process of 
ontogeny presupposes some sort of social environment, the recurrence of 
certain patterns of interaction with children's environment will affect the 
development of their emotional system as they mature. For example, they 
will learn how to define the ingroup of those to whom a bias toward af- 
filiation is expected, and outgroups, toward whom wariness, fear, or hate 
is the appropriate affective response. As a result of a similarity of envi- 
ronments during ontogeny, humans will usually share numerous affec- 
tive-emotional evaluations, as well as cognitions. Regarding the origin of 
human sociality, the sharing of evaluative standards and cognitions is, of 
course, a foundation for the establishment of patterns of social expecta- 
tions and ongoing social intercourse. 

In turn, recent findings indicate that any individual who succeeds in 
synchronizing his or her own behaviors with that of others will be likely 
to increase his or her sense of well-being. McGuire and Raleigh (1986) 
revealed that, by synchronizing their overt behaviors, individuals show an 
increase in their supplies of neurotransmitters, such as serotonin, which, 

turn, are directly related to indications of low stress and relaxed affect. 
This feedback system allows for the nonreductive hypothesis that social 
behavior may be influenced by both the individual's neurophysiological 
shtey as well as some environmental factors. 

Given that human affectivity is, in fact, a product of phylogeny, it 
'hOuld be expected that there are numerous similarities between human 
cuitures beyond the various differences, which, undoubtedly, also exist. 
In Murdock (1945) suggested 72 universal cultural institutions. With 
'c"~t to the origin of human sociality, these similarities seem to indi- 
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cate that the "obligatory force" of most social norms has not evolved ac- 
cidentally. On the contrary, their obligatory power has evolved as an ex- 
pression of certain sets of evolutionarily tested biological information. 
Due to the nature of the human system of biological information, most of 
it requires additional inputs of information prior to its transformation into 
overt behavior. Usually, this part is being played by ontogenetic learning, 
which, in turn, includes cultural information. Obviously, the inclusion of 
cultural information in individuals' minds gives rise to some emergent 
properties of systems of social rules, such as their "extra-mental" charac- 
teristics, emphasized by Durkheim. The well-known data on the effects 
of in-group and out-group classification illustrate the central mediating 
role played by the emotions. 

According to this biosociological approach, the evolution of certain 
types of cultural institutions, as well as social rules, may, or even must, 
be tracked down to the principles of genetic replication and to the evolu- 
tion of certain types of psychological dispositions. 

The evolution of the incest taboo may serve as an example. How 
does human affectivity mediate between the phylogenetic roots of this in- 
stitution and its cultural expression? A major cause for the existence of 
the taboo is to be found in the selective advantage of certain sexual 
avoidances throughout phylogeny, as was argued in the prior section on 
evolutionary psychology. Given the assumption that the hunter-gatherer 
economy prevailed for the most extended period in human history, it may 
be hypothesized that human affectivity has been designed for this type of 
social organization, with an average membership of some 10-15 indi- 
viduals. Because the majority of these were usually close relatives, there 
must have been a means to avoid the potentially disastrous consequences 
of incest. According to some anthropological accounts, the evolution of 
an exchange pattern between neighboring social groups provided a suit- 
able means to guard against such dangers. In the human species, these 
avoidances, like any other behavior, have to be mentally processed 0.e.. 
they must be applied to individuals as well as their relations). 

Regarding the relation between average size of primordial groups 
and affective processes, it may be suggested that, due to the necessity of 
incest avoidance, a psychological mechanism should be expected to have 
evolved. This mechanism, although providing for a preference for opti- 
mally sized groups, will neither necessarily preserve affective-emotional 
ties between kin nor prevent individuals from establishing intimate social 
relations with different sets of individuals throughout their lifetime- In 

other words, due to the necessities of incest avoidance, individuals must 
be prepared to renounce "primary intimacy" once they enter the reproduc- 
tive phase and want to establish "secondary intimacy" (Bischof, 1985). 
Regarding the nature of affective ties among human beings, the fore- 
going considerations seem to suggest a thorough adaptability of such ties 
to the needs of the social environment. Human social evolution has tap- 
ped the genetic emotions that lead to incest avoidance to create marriage 
~ l e s  that link families into much larger social units in a systematic 
fashion. As noted in the previous section, such institutional constructions 
are possible because Level (a) does not completely determine Level (c). 
As strong as the emotions generated by Level (a) are, Level (b) cannot 
even develop properly in the absence of social cues. "Wild" children 
raised in severely deprived social environments are grossly dysfunctional. 
Solitary confinement is more emotionally trying than any other punish- 
ment, even for emotionally healthy adults. For example, American fliers 
held in solitary confinement in North Vietnam risked, and regularly suf- 
fered, life-threatening punishment for clandestine communication with 
their fellows. 

Against this background, human affectivity may be understood as a 
differential energization of particular sequences of social life. The selec- 
tive advantage of this mechanism becomes apparent when one sets out to 
account for recent findings, according to which incestuous matings are a 
fairly frequent type of behavior in modem society. Despite the taboo, in- 
cest does occur. Obviously, the genetic disposition alone is not sufficient 
for bringing about a stable psychological inhibition against incestuous 
matings. As opposed to this, the three-level model suggests combining of 
the notion of genetically programmed dispositions with the notion of on- 
togenetic learning. The latter may or may not stabilize the genetic dispo- 
sitions. It is the lack of reliability in genetic dispositions and their pheno- 
typic effects that explains why evolution has favored the establishment of 
social institutions. In that sense, culture ensures the development of be- 
havior that has proved to be advantageous throughout phylogeny. 

To identify the principles of genetic replication and the evolution of 
types of psychological dispositions is, of course, not to deny that 

'he social rules can eventually acquire emergent properties. For example, 
the biological roots of the social rule of the incest taboo were developed 
' m e  evolutionary context of the small hunter-gatherer group, where in- 
breeding costs would be high. This established the affective disposition 
'gainst sexual desire for close relatives. However, it is within specific 
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cultural settings that this affective response is given content. Generally, 
the negative response is directed to genetic relatives, via the ontogeny of 
childrearing within genetic families, thereby specifying the object of af- 
fect. The logic of the social rule applies even to cases where the ontoge- 
netic social environment diverges from the original evolutionary one. An 
adopted child, developing within a family of nongenetic relatives during 
the critical period, will nevertheless have the affective response with re- 
spect to the nongenetic family. 

With respect to the problem of the origin of human sociality, this 
chapter advocates a biosociological view. Unlike in Durkheim and some 
of his followers, a biosociological perspective is not limited to studies of 
social norms, and does not refrain from asking questions about the condi- 
tions for the evolution of any particular type of social rule. On the con- 
trary, biosociology has to raise questions about the evolutionary founda- 
tions underlying certain types of normative infrastructure. 

The three-level model proposed herein suggests that human sociality 
is founded on various layers of biological causality, which, in turn, give 
rise to certain psychological dispositions favoring some types of behavior 
over others. It is further suggested that human sociality, in a basic sense, 
is built on individuals' dispositions and needs. According to Lumsden and 
E. 0 .  Wilson (1983), many dispositions adhere to "epigenetic rules" (i.e., 
to biologically transmitted tendencies to learn or behave in one fashion 
rather than another). The human affectivity (Level [b]) has been shown to 
play a major role in mediating between the biological (Level [a]) and the 
social sphere (Level [c]). Once a pattern of interaction is established, cer- 
tain social expectations and social norms are likely to arise. In fact, these 
norms may acquire emergent properties in the Durkheimian sense, but 
these properties could never have evolved unless the various biological 
layers had come into existence prior to them. 

CONCLUSION 

This chapter demonstrated that the traditional debates between macro- 
and micro-explanations of human sociality are not solved by merely in- 
voking Darwinism as if it were a talisman that would dispel1 all error in 
the social sciences. Some evolutionary theorists are willing to double the 
bid of the traditional institutional approach. They argue that ~arwinian 
theory can increase the sophistication and power of the micro approach to 
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the point that the institutionalists must ultimately lose the hand. The posi- 
tion of the evolutionary psychologists is a powerful and subtle one, and it 
should be taken seriously. Perhaps what we perceive as institutions are 
evoked by evolved psychological mechanisms. However, perhaps human 
psychology is "designed" just to support the existence of social institu- 
tions. There are quite plausible evolutionary scenarios by which such an 
institution supporting human psychology could come to pass. 

The spotlight is on social and cognitive psychology to conduct the 
appropriate experiments to tell us how people evolved to do what they 
actually do. Do "institutions" appear as a result of humans using an in- 
nate social grammar that is powerful enough to reinvent them with little 
or no help from transmitted culture? Or is the human emotional system 
adapted to living in groups in which culturally transmitted institutions 
subjected to Spencerian selection are necessary even for ordinary func- 
tioning? To our mind, these are no longer uncertain questions for which 
everyone can have a learned opinion, but ones setting researchable chal- 
lenges to the earnest theorist and empiricist. 

The challenge that remains is not to produce a further dichotomiza- 
tion of approaches. Rather, it is to attempt their integration to achieve a 
fuller understanding of the interdependence of individuality and sociality. 
More and more knowledge from different realms is potentially relevant, 
and the first step to achieve integration may, indeed, be to proceed in 
terms of multilevel models. It is crucial to resolve contradictions that may 
come to light, and even more to focus on the interrelationships of the dif- 
ferent levels, and to specify the links among them. 

This challenge remains as an open frontier for research on the emer- 
gence of institutions. It is obvious that traditional sociological theories of 
institutions may encounter challenges when taking into account insights 
gained by evolutionary theory and the new questions they raise. New the- 
oretical and empirical work is required to address these challenges. Some 
of the questions to be raised are the following: Under what conditions do 
conflicts arise among evolved psychological mechanisms, affectivity, and 
current institutions, and how and at what level could they be resolved? 
Rather than postulating biological constraints on sociocultural develop- 
ments (or vice versa), focusing on conflicts would highlight the dynamics 

these developments. After all, the crucial issue between biology and 
'he social sciences is this: How is the elaboration of social institutions be- 
yond the biologically plausible to be explained? Both the adaptationist 

the phylogenetic accounts can render plausible explanations of be- 
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