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Abstract: The theory of culture commonly used in science and lay writings
alike is inadequate for interdisciplinary research and cannot incorporate
recent findings in the biological and behavioral xiences. Nor can the
commonly used theory deal adequately with questions of cultural well-
being and cultural pathology. Attempts to develop new theories of culture
with epidemiological models and notions like memes have been limited in
their usefulness. This paper suggests a new evolutionary approach that
gpans both the phenomenal and ideational worlds and speaks to questions
of agency in cultural transmission. The main emphasis of the theory
concerns adaptive potential with some preliminary measures of cultural
well-being that predict physical and mental health. Adaptive potential
theory can also be used to define modalities of interpersonal relationships.
This latter application of the theory suggests areas of theoretical
development and testing for future work.

The Inadequacy of Culture Theory for a Scientific Anthropology

The Recelved Theory of Culture

Anthropology as a discipline has experienced magor changes in its theoretica and
methodological landscape over the last few decades. Mogt visble in the late 1970's and the
1980’ s was the postmodern movement. Less visble but now quite strong has been a biologica
turn, which began around the same time with sociobiology’ s influence but gained momentum in
the 1990's through studies of human evolution, human behaviord ecology, and suggestions of
ways in which cognitive anthropology might benefit from interdisciplinary research in
psychoneurology, evolutionary anthropology, and molecular anthropology.

The postmodern movement in anthropology was caught up with basic concerns of how
culture should be conceptuaized and studied and what descriptive tasks and responsbilities
should engage ethnographersin the fidd.. The biologica movement in anthropology began with
an orientation toward theoretical developments outside anthropology proper but is developing
its own biocultura approach. Both movements, however, have yet to resolve some fundamental
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issues centering on the culture concept itsaf and how it relates to mgor developments and
problems in the world & large. This review and the theoretical program it describes address
both humanigtic and scientific interests in seeking a resolution to the problems discussed.

In anthropology current dissatisfaction with the culture concept now amounts to a
familiar litany. Culture, as conceptudized by Franz Boas, Bronidaw Madinowski, Ruth
Benedict, and Alfred Kroeber, is treated as the equivaent of species in biology, a spurious
natura-higory theory of culture. In this view culture is bound in everyday language by the
determiners “d’ and “the”  Thus “aculture’ is a angle conceptud entity, however abdtract it is
sometimes regarded to be. It can have members and these members, in most essential respects,
share the same culturd basis, a least at someimplicitly hypothesized coreleved. In such aview
cultureis an integrated, coherent and bounded unit with a certain root homogeneity among al its
members. At bottom it isa spurious natura history concept. This naturd history view of culture
is widespread among the generd public as the dominant folk theory, or vernacular idea, of
culture. It aso continues to be the commonly recelved, though in some quarters strongly
beseged, theory among a great many anthropologists.

Characterizations of tis received theory were covered years ago in the extensive survey
by Alfred Kroeber and Clyde Kluckhohn who concluded with an emphasis on the primacy of
pattern and pattern relation yet where culture as a logical congruct is not identified with any
mode of actud behavior. “As yet,” they wrote, “We have no full theory of culture (1952 p.
181)." Kroeber was later to express dissatisfaction with their own attempt at a concluding
gynthesis.

A padld between the notion of species and the recaived view of culture continues to
midead research even today. For example, a recent survey looks a the posshility of
recongtructing cultural phylogenies. It asks the question of whether human cultures, or parts of
them, are isolated from one another to the same degree as biologica entities like species and
genes (Boyd, et a. 1997, p. 356). That this naturd history dement of the received theory ill
has not been laid to rest is due in part to the very vagueness of the concept. Dan Sperber
dates, “It is not o much that anthropologists don't share theoretical concepts; it is that they
don’t have theoretical concepts of their own (1996 p. 16).”

Numerous critiques and revisons that seek to correct well-known deficiencies in culture
theory have not succeeded in avoiding the culturdidtic falacy where culture is defined as an
idetiond abdtraction and then refied into an ontologicd entity independent of its human
producers (Bidney 1996 p. 51). Until recently there had been few improvements over Bidney's
own attempted solution characterized as integra culture, a science-accepting, humanigtic verson
published during a time of rdative theoreticd cam in the discipline. Later, Keesing grouped
definitions and theories of culture into adgptationd and idestiona clusters (1974). Both
Keesng's clugers and Bidney's reddfinitions of culture neverthdess remained within the
received natural history view of culture as a discrete and bound phenomenon.

Among anthropologists, reactions to the inadequate conceptudization of culture range from
avoiding the mention of culture, or more strongly, writing againg culture (Abu-Lughod 1991,
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Abu-Lughod 1999); to more draconian measures like rgecting science (Scheper-Hughes
1995); or outright nihilism (Shweder 1991). Many of these reactions are motivated by mora
concerns ethnographers have found to be particularly compeling in the regions they have
Sudied. Politica oppresson, commercia exploitation, gender discrimination, and racism bring
these issues to the foreground. Too often, however, the solutions offered are set up in explicit
opposition to empirical science which is viewed as an insrument of coloniaism, capitdism, and
other palitica interests.

Some New Approaches

A growing dissatisfaction with the received natura history view in dl its variations and
attempted improvements was to fud the controversies that raged through the 1980's and the
ealy 1990's. The emergence of epidemiologica models of culture (Sperber 1985; 1996) has
been an improvement, as ae those oriented toward evolutionary explanations with
epidemiologicd models as a sarting point (Boyd and Richerson 1985; Cavali-Sforza and
Feldman 1981).

Interesting devel opments have adso come from cognitive anthropology. This subfield which
darted out with much vigor especidly in kinship terminology (Goodenough 1956; Lounsbury
1956) and taxonomic sudy (Belin, et d. 1973; Berlin and Kay. 1969) did not capture
maingream socid and culturd anthropology during a militant postmodern phase which has left
the legacy of anti- science thinking among socid anthropologigts.

Not dl this early work in cognitive anthropology was concerned with semantic
classfication and andysis. The use of distributiona analysis to discern larger chunks of cognitive
units in an overdl sructure or grammar (Colby 1973a; Colby 1973b; Colby 1975) and an
andysis of Ixil divinaion (Colby in press, Colby and Colby 1981) were attempts &t linking
higher leve cognitive units and operations in narrative grammars and decison modds to mgor
life events and concernsin a society.

Now with a new break-through in semantic andyss in which units of meaning are located
in a multi-dimengona space that may link up with brain imaging, a key question in culture
theory, the matter of culture sharing, is being addressed with important consequences for culture
theory (Romney and Moore 1998). The age-old questions of whether particular units of culture
exig and whether culture has a“skin” or boundary (Chick 2001) have thus come up again in the
light of multidimensond scaing. A particularly cogent approach to these problems is to be
found in adiscusson by Handwerker (2002).

In this paper | propose a solution in terms of universd values, dispositions, and conditions
that accommodate new studies of cognitively digtributed culturd units such as those by Romney
and his associates (Romney and Moore 1998; Romney and Moore 2001; Romney 1986),
Read's recent modding of the cultural process (Read 2001), Handwerker’s construct vaidity
approach to cultures (Handwerker 2002) and a growing number of others. Among these issues
is whether culture is, or can be, a sufficiently integrating concept to unify the four traditiond
subfields of anthropology, biologicd, linguitic, archeologica, and socid; and whether new
concepts and theories of culture can relae to findings in neighboring scientific fidds, particularly
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those thet are undergoing an accderating development like genetics, developmenta psychology
and psychoneurology.

Without an integrating concept of culture that relates to the more ragpid progress in
neighboring scientific fields there is an increesing fragmentation of subfields within anthropology
as they move away from the core towards other disciplines that are more empiricaly and
theoreticdly progressve. The reuniting of the four anthropologica subfidds is possble,
however, if a culture theory can be developed in terms of universal vaues, dispostions, and
conditions within a coevolutionary framework; i.e. a generd evolutionary perspective that
encompasses both natural selection and culturd transmisson and the interaction between the
two. Such atheory would not only serve to integrate anthropology, but would aso relate better
to the scientific disciplines that are increeangly relevant to the understanding of human life and
culture.

Cultural Wdl-Being

Few new approaches to culture, however, have dedt head on with an issue that has to be
addressed if atheory of cultureisto spesk to the problems of the new millennium, problems that
have come to the fore with the world Stuaion as it is developing today: Can a scientific
approach to culture facilitate the assessment of culturd well-being and cultural pathology?

This question has, in fact, been addressed by earlier generations of empiricaly guided
anthropologists committed to a scientific approach. Most noteworthy are the studies by Oscar
Lewis of wha he cdled the culture of poverty (1959; 1961; 1966). Later Raul Naroll
addressed the issue from a perspective of cross-culturd study and socid indicators (1969;
1983). More recently till, is Robert Edgerton’s tregtise on “Sick Societies’ (1992). The ligt
can be extended. Postulates concerning cultura components of a socid separation syndrome as
well as other kinds of dress leading to psychologicd, physiologica and behaviord imparments
have been presented by Appell (1991). Interest in socioculturd well-being and pathology is
common in cross-cultura sudies. The Whitings (1983) Munroes (1993; 1997), and Embers
(Ember and Ember 1992; 1992), Rohner (1975; 1986) and other cross-culturd anthropologists
are among those who have gpplied a hypothesis-testing approach in the discipline.

Yet there are scientifically oriented anthropologists who fed that the question of what
condtitutes the good society, or questions of universal mordity, might interfere with scientific
objectivity. These opinions are echoed by postmodernists who see science and studies of well-
being and socid judtice as incompatible.  Actudly, scientigs range dong the full continuum from
the view that science and mordlity are incompatible at one end to the view that they are not at
the other. In commenting on such controverses D’ Andrade takes a middle position when he
argues for keeping empirica gpproaches separate but does not disdlow a scientificaly derived
vison of what the good society and the good culture would look like (1995). I am convinced
the key to this issue of science and culturd well-being goes back to the conventiond view of
culture, particularly its heavy emphasis on cultura relativism.

Cultural Rdativism
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Regarded as a unique Gedtdt or configuration, each culturad system in the received view
could only be understood in terms of itsdf. The focus thus was on contextudizing ethnographic
decription in terms of locd culturd articulations rather than from an outsde observer's
viewpoint, an emphasis that was particularly acute in the early days of anthropology as a
corrective to pregudiced views of those with missonary and colonid interests.  Rdativism
reinforced the view that culture is independent of individuds and externdly structured—
especidly in language, kinship and rdigion. In its mogt extreme form relativism would require
ethnographers to assume the beliefs and practices of the people being described (Shweder
1991).

Clearly the whole issue of ethnographic understanding, objectivity, and relativisn needs
reexamining. As Gdlner wrote, reaivism took root in a world of culturdly sdf-contained
idands

Our world, on the other hand, conssts of an enormous number of unstable and,
above dl, overlgpping cultura zones, and the conflicts or options within them cannot
possibly be resolved by inviting those who face such options to consult, each of them, only
the oracles of ther own culture - because their cultures are endowed with multiple

competing oracles. In fact, they do not in any sense have a single culture (Gdlner 1998 p.

172).

A rdaivigic theory of culture is severdly redricted a two levels At the leve of individua
members of aculture (i.e. in terms of the received view of culture) one has trouble explaining the
vaiations in knowledge and cognition that exis among them. At the levd of the culture (again
as viewed in terms of the received theory) one is unable to explain the change and the
evolutionary processes culture so obvioudy undergoes except in terms of the desth or migration
of people who carry the culture with them.

The Locus of Culture

At either leve, whether individuad or culturd, the locus of culture is centrd to the foregoing
problems. If culture is to have a boundary, as in the received view, a rdativisic stance
disdllows a cognitively defined culture and alocus. When relativism is replaced by universdism
where the culture of different societies can be compared in terms of characteridtics that are
equivalent regardless of loca culturd variation, the unit of naturd sdection can be located in the
individud and in individuas but how can such a locus rdae to culturd inditutions, languages,
religions, economic roles and other characteristics? Further, nowadays research is o varied in
purpose that culture is used in ome piecemed fashion. Indeed cultural groupings targeted for
research can vary according to whatever cultura characterigtics or trait relate to some practica
purpose in the research.

Gengdly, however, there is a movement toward locatiing culture in the mind.
Psychologica anthropology has attended to the individua leve in avariety of ways garting with
Kardiner's notion of moda persondity (1947). During that time psychology was conceptudized
as diginct from culture, as reflected in the characterization of the subfidd as culture and
persondity. Over the years since that time there has been an increase in the number of
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psychologicaly oriented anthropologists. With it has come a trend toward locating culture as
representations in the mind and noting how these representations are distributed differentialy
across a population or society (Roberts 1964; Schwartz 1978; 1989; 1992).

Locating culture within the individud is dso part of Sperber’s epidemiological gpproach
(Sperber 1996). A mentd locusis often assumed in linguidtically oriented anthropology (1983;
Agar 1983). Cognitive anthropology, virtudly by definition, locates culture within the individud
or the mind (Romney 1986). Elsewhere, though, a cognitively didtributed view of culture has
been resisted. Geertz opposes the idea of individud minds as alocus for culture in his generd
relaivigic (1984) and anti-science (see Nader 1995) postion, a strongly influentia one in the
discipline. If, contra Geertz, we do assume a menta locus of culture, however, we are il |€eft
with problems, particularly concerning culture transmisson and coevolutionary processes in
which natural sdlection and culturd selection interact.

Two Ordersof Cultural Phenomena

Goodenough, a cognitive anthropologist, has characterized disagreement over just what
culture is in terms of two orders, phenomend and ideationd (Goodenough 1996). He then
argues tha culture should be used only for the idegtiond order. Using the term “culture’
indiscriminately for both redlm, he argues, has muddied the theoretical waters:

That the phenomend order is culturdly structured goes without saying. But it is not
culture in the same sense that the things people learn are culture, any more than the bridges,
raillroads, skyscrapers, and highways with which people now live are the same as the
engineering knowledge—the culture engineering—that has produced them, or the symbaolic
value that they have acquired. It remains to be seen how anthropologists will resolve the
terminologica problem (Goodenough 1996 p. 296).

Sperber makes a amilar digtinction in his description of mental and public representations
(1996). But the idegtiond route is not a solution if one takes GeertZ s postion on culture:
“though ideetiond, it does not exist in someone's head; though unphysicd, it is not an occult
entity” (1973 p. 10). It isundersandable that many archeologists and socid anthropologists are
reluctant to dismiss art, technology and economic ingtitutions as culture if a digtinction has to be
made in favor of a mentd locus for culture. What, then, are the advantages and disadvantages
of doing s0?

Sociobiology and Memes

One advantage of a mentd locus for culture is the interdisciplinary connections made
possible through it. Through new imaging techniques neurophysiology is making greet Strides in
understanding how the human brain works and how language and tool-maeking may have
developed (Deacon1997; Lieberman 1998). These developments can act as a corrective to
some of the earlier extrapolations from genetics to human behavior that regarded the brain as a
black box driven more by genetic determinants than by human thinking and decison making. In
the past numerous socid anthropologists avoided sociobiological approaches because those
gpproaches were seen to be overly deterministic explanations that denied the spontaneity and
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agency of human life. Yet when sociobiologists point out the uncanny and often amusing
pardles between specific human and infrahuman behaviors they are not denying human
cregtivity or consciousness. Nor do such pardlds involve a subscription to close one-to-one
linkages between particular genes and culture except in narrow cases like lactose intolerance
and the consumption of dairy products (van den Berghel987) or, presumably, fundamenta
genetic mafunctions that disable culturd development like Mongolism. With each new finding in
genetics, however, the redlity of bioculturd interaction takes on a new complexity that beggars
past debates over genetic determinism and indeed shifts the whole perspective away from such
a amplidic dudity of podtion. Nothing could be more fundamentd to culture itsdf than the
FOXP2 gene, ill poorly understood but which is responsible for a protein that is somehow
related to orofacid movement — the articulation of speech — and to various aspects of speech
expresson and reception.  In sum, culture theory is bound to move away from former
arguments rooted in persond or politica predilections (in which rdaiviam plays a srong role)
toward issues rooted in the complexity of empirical findings. Thus findings in neurophysiology,
developmenta psychology, and genetics are bound to impact culture theory and ideas about
human consciousness in ways as yet unanticipated.  An interactive engagement among the four
subfieds of anthropology has much to contribute as will interdisciplinary research in the
biologica and psychologicd disciplines.

Thus the naturd history theory of culture, dready inadequate for much of the past century’s
anthropology, is being rendered over more obsolete by genetics and psychoneurology.
Admittedly this spurious theory of culture is hdd more explicitly around the periphery of
anthropology and in neighboring disciplines that draw on anthropology for culture theory, in the
multiculturalism movements and among the public than it is held a the socioculturd core of the
discipline. The problem at the core, however, is that no adequate substitute has taken its place.
If one examines current writings the old view is ill implicit, for example, in the use of culture as
a count noun. Explicitly, culture theory at the core is now in turmoil, with the mgor chalenge to
the recaived theory coming from views of cognitively distributed culture. A less serious
chdlenge (because it discounts human agency) comes from a meme-oriented view of culture
(Dawkins 1982) which has gained little atention within maingream socid and culturd
anthropol ogy.

The meme view of culture, however, provides a useful lesson. It brings us to another
difficulty, a holdover from earlier views in biology that information flow is unidirectiond, from
DNA on up (Falk and Jablonka 1997, p. 397). This tendency keeps a conservative “leash”
(with gpologies to E.O.Wilson) on biologists seeking to extend their purview to culture.
Nowhere is the intdlectud authority of this tendency appeded to more strongly than in
Dawkins mapping of culturd units or memes onto his notion of the sdfish gene (Dawkins
1976). E.O. Wilson's recent publications agppear to move away from this toward the
recognition of the increasing extent to which environment and experience shapes the phenotype.

Actudly, few hold to ether the genetic deterministic extreme or to the culture as a tabula
rasa extreme — there seems to be a diding scale somewhere in between that in recent years has
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been moving away from the genetic Sde towards the experientia/culturad sde or dternatively
conceptuaized, the innate versus learned behavior side but then moves back again. As Sated
earlier, we need to get off that continuum and attend to empirica redity which is much more
complex and interesting than this diding scae which is powerfully maintained by an underlying
modality | will characterize in a later section. The diding scde gill dominates debate and has
been accentuated by the role of the virus metaphor in culture theory.

The Virus Metaphor versus Agency

Dawkins use of the term, meme, as a unit of culture bypasses the strongly debated issue of
innate versus learned behavior. He does this by attributing to genes, if only metaphoricdly, the
very autonomy or agency he seems to deny humans (Dawkins 1976). A meme can infect the
mind, or jump from one mind to another. People thus can welcome or resist these infections but
the metaphoric initiative is on the Sde of he meme, not the person. Dennett, a philosopher
memologidt, uses the phrase, meme-infested brains (Dennett 1996). This is an unfortunate
metaphor. It obscures the interactive, agentic nature of human action and decison making.
Indeed it obscures al processes of cultura transmission except for the physica movement or
demise of people as carriers of culture.

Socid and linguistic anthropologists are the first to detail the ways metgphors congrain
thought and express agendas (Fernandez 1974; Lakoff and Turner 1989; Quinn 1981). Indeed
biologigts, socid scientists, and historians of science caution againgt the condtitutive impact that
andogies have on the formation of concepts, particularly concerning inheritance and genetics
(Hel, et d. 1997, p. 387). Except for infrequent biologica (Deacon 1997; Durham 1991) and
epidemiological usage in anthropology (and then only in a most genera, non-empirically-rooted
manner) the virus metaphor is not generdly found within the discipline.

The virus metaphor is attractive to meme theorigts in part because it supports the notion of
replication and renders culture transmission unredidicaly free of complexity. In the exuberance
of earlier writings, though perhgps no longer today, something as broad and complex as
dtruigtic behavior was reduced to a sngle meme or gene which ultimady was, if only
metephoricdly, sdfish rather than dtruistic in the sense of replicating genes.  With the shift
toward phenotypes where environment and experience figure as well as genetics, one can gain
some distance from the geneticdly determinidtic trap.  The meme-as-virus approach, however,
is athrowback, at least metaphoricaly, to the earlier more exclusvely genetic viewpoint. Much
of the meme argumentation involves an goped to the authority of gene research But that
research itsdlf is experiencing rapid revison. Dawkins assumes that DNA is a passve and
exclusve carier of heritable biologica information when the more recent evidence indicates
otherwise.

In sum, the meme-as-virus theory is a Smplified view of humans as passve receptacles for
memeinfetations. In thisview the mind remains unlinked to actud ethnographic data. The main
issue remains as one of agency (Aunger 2000).

While scientific investigations dften have to deliberately oversmplify, or reduce phenomena
to bare essentids to set up hypotheses and get on with the investigation a hand, the
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amplification offered by the virus concept is not helpful. Meme-as-virus theory ignores sudies
showing the importance of varigbles like brain architecture (Deacon 1997), reationships
between behavior and ecology (Borgerhoff Mulder 1991; Cavdli-Sforza and Cavali-Sforza
1995; Steward 1955), origins of ritud behavior, art, and language (Dunbar, et a. 1999), kinds
of socid organization and inheritance sysems (Hegl, et d. 1997), and methods of conflict
resolution both within and between groups (Ember and Ember 1994; Kdly 1985; Nader and
Todd 1978).

Furthermore, socid and linguigtic anthropologists are especialy sendtive to the need for the
vaidation of basc cognitive units. In linguistics the designation of phonemes and morphemes as
basc units has long been a sandard objective of didributiond andyss. In cognitive
anthropology and ethnoscience there have been carefully devel oped procedures for designating
semantic units (Metzger and Williams 1963a; Metzger and Williams 1963b; Werner and
Schoepfle 1987). In some kinds of discourse study the use of didributiond andyss in
interaction with a grammar of higher level categories has identified discrete units (eidons) as
dements of naraive grammar (Colby 1973a; Colby 1973b; Colby 1975). No such
procedures have been developed in meme-as-virus theory.

Another factor vitiaing the vigbility of meme-as-viruses is ther lack of internal structures
that would lead to a typology, a criticism made by Romney and Moore (Romney and Moore
2001). Inshort, thereis no empirical basis for such units as part of aviable theoretica program.

A Pattern/Schema Tandem Theory of Culture

Imre Lakatos argues thet idedlly a research program goes beyond smple tests of single
theoretical datements that are falsfiable to a series of statements, tests, exploratory processes
and theoreticd revisons. The crucid eement in this wider program is whether the program is
progressve or degeneraing. It is progressive if each revised theory has “excess empiricd
content” over the earlier theories in the program and that the revised theory is corroborated in
new tests (Lakatos 1970). By “revised” Lakatos meant a continuity from one theoretica
datement to its revison but with overly severe redtrictions criticized by Suppe (Suppe 1977).

If we diminate those redrictions, what, then, might a viable program of culture theory be?
The remainder of this paper offers some suggestions. If we are to develop a useful dternative to
the recelved naturd history theory of culture or an dterndive to false solutions to the problems
entailed by the recelved theory, it will require a broad theoretica program rooted in human
coevolutionary processes, especidly culture transmisson. Such a program would need a
theoretical base of assumptions concerning cultural phenomena that avoid the problems
discussed o far.

In the modd presented here the variable of adaptive potentid is explored with
reference to biocultural success, the outcome of coevolutionary processes, paraleling at a higher
level of generdity the lower level concepts of biologica success and natura sdection but dso
including culture transmisson. At this higher level of generdization one can thus spesk of
coevolutionary processes, including epigenetic phenomena occurring through both development
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and ecologicd interaction. These mechanisms shoud fit with current understandings in cross-
cultural  dudies, evolutionary anthropology, behaviora ecology, cognitive anthropology,
developmentd psychology and neuropsychology. Indeed, they should facilitate the reintegration
of socid anthropology with dl four subfields in the discipline and provide a viable theory of
culture that other sciences can refer to in their interdisciplinary studies.

Spanning the Phenomenal and Ideational Worlds

A research program that fully recognizes human agency in a coevolutionary process must
encompass both ideationd and phenomend culture. John Searle€'s digtinction between brute
facts and inditutiond facts (1995) can be a sarting point for how this might be accomplished.
For Searle, brute facts congtitute phenomena that are independent of our perceptions while
inditutional facts are essentialy ideationd.  They require human inditutions (i.e. culture in his
usage) for their existence.

Thus there are no inditutional facts without brute facts. For example, pieces of paper with
numbers, “Federal Reserve Note,” and other words, designs and pictures printed on them are
caled money. These pieces of paper have a vaue and denomination determined by the US
Treasury Department. The brute, or phenomend, fact is that the object in question is a piece of
paper with ink on it. The inditutiond, or ideationd, fact is the functiona use of this object as
money (Searle 1995).

Markings on the paper as perceived by human observers are ideationd cultura patterns.
Certain arrangements of the merkings are recognized as relevant to financid transactions, while
other markings, perhaps some smudges, are consdered asirrdlevant. A bank teller may assign
relevance to the smudge in the task of retiring deficient bills from circulaion but the teller is
nevertheless attending to the same financid pattern by maintaining its recognition as a pattern. In
this case the brute fact, the piece of paper with markings, is the vehicle for the pattern. If the
vehicle is torn, frayed, or smudged, it is less useful as a pattern vehicle because the information
has been corrupted by “noise.”

Next, congder a different kind of pattern. A devout Mudim interrupts his daily work to
bow towards Mecca and recite a prayer. The movements and attitudes of the body are aso
phenomena, brute facts, as are the sound waves produced by the prayer. Here the culturd
patterns involved are to be seen in behavior and the person being observed is an agentive
carier of the means to produce those patterns. A amilar distinction has been useful in semiotic
dudies that distinguish meaning from text or in the sudy of laws and how they are varioudy
interpreted in a society (Hejl 1997, Nader 1997). What we have, then, are processes that
concern both the phenomenal and ideationd orders.

Locating culture exdusvely in the mind might preclude basc mechaniams of naturd
seection thus losing the interest of most biologica or ecologica anthropologists. When artifacts
are left out of the cultura mix, be they paper money, cowry shells or buildings, we lose the
accheologists. These subfidds are part of anthropology because of their common focus on
human evolution and history. Culture is the bond that holds them together. Clearly a vigble
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program of culture theory cannot treat culture as exclusively ideationdl, nor can it treat cognitive
processes as unconnected to the materia or biophysical ream.

The fact tha mentd representations are not directly observable should not preclude
anthropologists from determining a viable gpproximation to how they might be organized into
interacting chunks of information within the brain. One smply anayzes the patterns observed in
what people say or write. This can be done through the digtributional analyss of sufficiently
large samples of culturd productions, particularly in narrative(Colby 1973a; Colby 1975; Colby
1989b) and decison processng systems like cdendricd divination (Colby in press, Colby and
Colby 1981). Linguists have been doing this dl dong with phonemic and morphemic andyses.
Representations that are in the mind can be inferred from speech patterns observed and noted
as regularities in the externd world (as spoken or written text). They are culturd to the extent
that they match or produce cultura patterns. They are ecologica or natura to the extent that
they match recognizable patterns in the natura world.2

There dready is a tradition in thinking about this process. Jerome Bruner’s insghts
concerning learning and education (1996) is in this spirit as is the gpproach of Michad Cole
(2000) whose cultura psychology takes its departure from the Russan emphasis on the use of
tools or artifacts as mediating menta development. Based in Marx Wartofsky' sthree levels of
artifacts - those directly used in production, those that represent the primary artifacts, and more
abdtract imaginative artifacts that influence our world view ( as cited by Cole 1996; Wartofsky
1979), Cole develops a notion of artifact mediation. A key eement of tis approach is to
regard schemas as sdlection mechanisms that separate situationdly sgnificant dements from
indgnificant ones. Cole then desgnates artifacts as the fundamenta congtituents of culture

1 My interpretation of Searle’s distinction has a different consequence from that suggested by Romney and
Moore. They write that the semantic domain of animals “is a representation of the culture” (Romney, A
Kimball, and Carmella C. Moore 1998 Toward a theory of culture as shared cognitive structures. Ethos
26(3):314-337.). In contrast, | would link the animal domain with natural kinds and would not consider it to
be a cultural representation (though as a language label it is, and an animal is often cognitively linked with
cultural accoutrements). We may find that the cognitively resident component of abstract culture is
primarily located in one part of the brain, probably the forebrain or prefrontal cortex while what are primarily
perceptual representations are located elsewhere, as Romney and Moore suggest, in the visual and motor
areas (p 332). For expositional purposes, | suspect (rather than for theoretical argumentation), Romney and
Moore still follow an implicit received view of culture. For example they write that the locus of culture
“resides in the minds of the members of the culture.” The question then shifts to “membership” in aculture,
which implies boundaries or “skin” for that culture. Thisview is complicated, however, by their position on
universal culture as concrete versus localized culture as abstract. Presumably they would define
membership in “a’ culture semantically, for example, those sharing asimilar cognitive structure for kin terms.
Dialectology mappings of morpheme isoglosses, however, suggests that problems of drawing linguistic
lines are magnified much more in areas of abstract semantics. Actually, the consensus approach of Romney
and his colleaguesislikely to contribute substantially to a major revision of the received view of culture but
they have yet to map out all of the theoretical consequences of their most remarkable findings. For now, we
may have to distinguish between colloquial usage of the word, culture (continuing in the received view) and
atheoretical view (encompassing a cognitive theory or the pattern/schematandem conceptualization argued
for in this section).
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resarving the ideationd sde for the psychological processes he wishes to explain through
culturd mediation.

A dmilar diginction in anthropology has been made in terms of an operationd versus
cognized environment (Laughlin, et d. 1990). The former, like Searl€'s brute facts, is
independent of human knowledge or its representation; the latter is what goes on insde our
heads. This didinction is the basis for Winkelman's theory of shamanism, an ancient role that
must have figured importantly in the coevolution of human biology and culture (Winkeman
2000). A related digtinction is made by Dwight Read who distinguishes between forma models
of the logic of culturd congructs and the logic of the indantiation of the symbolic/abstract
elements of those culturd congtructs (Read 2001). Another gpproach to the tandem nature of
culturd processes is the work of Barry Hewlett (1995) and his colleagues (1986; 2000). Thelr
gpproach emphasizes the incluson in schemas of emotiond or viscerd relations to thought
(which usudly were excluded in the early days of cognitive schemas and largely excluded even
today). This emphasis on tota body is more in kegping with an integrative anthropology. As
Antonio Damasio has so well demondtrated, it is aso crucid to an understanding of any kind of
thought and consciousness (Damasio 1994; Damasio 1999).

Another tandem approach (Hel, et a. 1997) has been advanced in a human biologicd,
evolutionary theory that argues againgt two earlier theoretica writings (Cavdli-Sforza and
Feldman 1981; Richerson and Boyd 1989) for their views of tranamission in a sngle channd
without modification. The new gpproach conceptudizes an event (genotype or message) as
being processed through an interactive system that includes individuds as organisms and as
participants in a socid system which takes place in a physca and socid environment. The
event is processed through this system to its effect (phenotype, meaning). Viewed in such a
multi-leveled, multi-systemic context the opposition between evolution and development fades
and more attention is given to sdlf-organizing networks and multiple inheritance systems.

Culturd patterns are thus perceived to reside in a physica phenomenon, be it human
action, sound waves of speech, or physical object. The pattern is not the artifact or behavior
itsedf. A pattern consds, rather, of those properties of the phenomenon or brute fact being
noted which are perceptually represented and processed in the observer’s brain as meaningful.
In short, the minute some behavior or artifact is perceived by someone other than the originator
of that behavior or artifact, it becomes an dement of shared culture. It is shared by means of
the matching schema for that pattern that is congtructed in the brain of the perceliver. Culturd
patterns as perceived through schemas represent the culturd redlity that originates in human
action by others. This matching is thus a tandem processes. It guides both perceptua and
effector operations in a system involving human nature and culture, experience and hisory,
expression and audience.

While this pattern/schema theory differentiates externdly observed patterns from
interndly held schemas, the dividing line is not a the surface of the eye but interndly
somewhere during the early processng of sensory information in dl the sensory moddlities. In
visua perception, the eyes focus on a pattern observed in the environment. The pattern may be
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ether aculturd or anaturd pattern. There are various reflexive actions that occur at this leve,
such as a movement of the high-resolution central part of the retina to follow some moation or
change rdating to the pattern being scanned. The scanning process can be guided by schemas
developed from earlier experiences that shape epigenetic predigpostions and fill out schema
scaffolds. If criteria or nonaccidental properties of an object’s pattern are missing, the eyes are
prompted to search further (Lowe 1985). This scanning perception goes to a visud buffer,
which in some of the visuad areas are retinotopicaly organized. That is, the pattern seen is
physcdly represented in the brain, as has been demonstrated and even photographed in the

remarkable study by Tootell and his associates (Tootell, et a. 1982).2 Topographica mapping
is wdl established for both vison and audition. The corticd boundaries of higher associations
are not so Clear.

Agency and the Sharing of Cultural Patterns

The most serious problem in earlier conceptions of culture has been an inadequate
explandion of the tranamisson and sharing of culture. In the meme-as-virus view, for ingance,
the mind is essentialy a black box infested by memes. This black box is partidly opened by the
Santa Barbara school of evolutionary psychology in that the mind is represented by many
modules which are geneticdly geared to ded with particular tasks, much like Chomsky origindly
postulated to be a predetermined language acquisition device, or LAD. This, however, smply
pushes the black box approach back to a series of smaller black boxes which were likened to a
set of computers (Cosmides and Tooby 1997) but without internd gpecification or linkage to
observed culturd patterns.  Further, this exclusive fitness branch of evolutionary psychology is
itself frozen in a 1970's sociobiology and is too narrow to serve a unifying theoreticd role
(Caporael 2001). One way out of this box conceptudization is through a hierarchical or multi-
level conceptudization (Borgerhoff Mulder, et a. 1997; Caporad 1997). A pattern/schema
goproach amilarly alows hierarchies and systemic multi-level-recursive networks to work
without geneticdly rigid specific- purpose modules.

At avery low leve of generdity no two people have identica neurologica wiring; and since
their experiences and histories can never be identicd, their neurd connections can never be
identical. Yet in language their neurd networks were trained by expression patterns following a
widdy shared language grammar. Thus in language, involving a symbolic mapping of redity and
thought, as it does, grammar gives unity across linguistic activity (within any speech community)

2 Tootell’s group showed that neuroanatomical imaging with radioactive metabolic tracers in animals
revealed activated neurons that took on the same spatial arrangement as the observed pattern. In these
maps (in certain layers of the visual cortex) edges, regions of color and texture and relative distances are
clearly visible. Romney and Moore Ibid. argue that Tootell’s finding supports the idea that the patterns
they map out through similarity judgments reveal the neural location of the terms, or morphemes, studied
(presumably from the first three dimensions of their analysis). One would expect the actual meaning of the
morphemes (as opposed to the location of the morphemes themselves) to involve extensions to other
regions of the brain
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despite differences in neurologica wiring and experiences. The sharing of culturd schemas thus
is a matter of a least three things. Firg the level of cognitive organization, with very specific
lowest levels being idiosyncraticaly networked neurologicaly. Second is the frequency with
which patterns are produced by schemas (for example, language is high frequency and thus
widdy shared). Third and finaly, the degree to which some behavior is restricted by role or
Specidization in a group.

The cut-off point or leve of ddicacy in which schemas in the same language or cultura
system are equivadent among individuds is an empirical and obvioudy highly complex question.
Romney’s work (1999), studies by Weler (2001; 1990), Berlin (1992) and Werner (Werner
1981; Werner, et d. 1986; Werner, et a. 1983), and other cognitive anthropologists are
focusing increasingly on this question of sharing. Clearly, Snce speech patterns are sufficiently
amilar for pattern recognition and communication within alanguage community the schemas thet
produce and recognize them must obvioudy be smilar or functiondly equivdent. Mapping this
out through brain imagery techniques will have a direct bearing on a pattern/schema theory of
culture.  Other matters of sgnificance is the sharing of vdidity clams of propostiond truth,
normeative appropriation, and subjective sncerity (Habermas 1979; Habermas 1984; Habermas
1987) dl required to facilitate successful communication.

The interaction between culturd patterns and schemas is never an isolated one-to-one
process. Culturd processes are interactively systemic both within individuas and with the wider
culturd, socid and naturd ecology. Individuas utilize sysems of interactive digpostions,
symbols and knowledge that best fit their own interna phenotype, experience and history. The
dispogitions are combined in an expressve ethos (Bateson 1965) and are further channdled,
aong with decisond processes and effects, through inditutiona systems (Mainowski 1960).
These processes can be modeled through techniques used in atificid intdligence (Colby and
Colby 1981).

People are both agents as well as subjects in their behavior. On€'s sense of sdf and
identity involves a continuous dynamic sdf-monitoring and socid negotiaion that involve
combinations of new condructions with traditional ideas (Bakhtin, et a. 1993) interactions
between mind and artifact (Vygotsky 1962; Vygotsky 1978) and interplays of identity with
agency (Holland 1998).

Culturd sygtems involve fluid networks of interacting individuas (Freeman et d 1999;
(White and Johansen In press) who are a one and the same time culture pattern vehicles and
culturd pattern observers. They are creators and decison makers in the production of cultura
patterns, interacting with the results of their own labors in the built and planted settings in the
environment which, in turn, contain the materid vehicular source (books, written materids,
meachines, buildings, etc.) of culturd patterns.

In this dynamic process agency manifests itsef at different levels of consciousness. The
observation and adoption of some new behaviord pattern can range from dmost automatic to
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highly sdf-conscious. In either case it is engaged to some degree with goals and vaues that
relate to success and well-being.3

The Coevolution of Natural Selection, Cultural Selection and Cultural Transmission

One reason the dynamics of culture transmisson has faled to capture mainsream
ethnographic attention is the fallure to make a theoretical connection between proximate and
diga processes of change and evolution in human life. Theory should connect well-being,
which involve proximate process of natural and culturd selection, particularly those concerning
physologicd and mentad hedth, to the diga processes which are so dominant in biologica
theories of evolution. This has, in fact, been done by ethologistsin studies of infrahuman anima
behavior. Ethologica studies have focused not only on proximate processes of feeding,
predator avoidance, mating, and rasing young, but dso on how animas gain atachments and
orientations, and adapt to new situations (Hendrichs 1997).

It is in the sudy of proximae effects among humans tha the gulf between three
anthropological orientations Adam Kuper characterizes as Durkheimian, Boasan, and
Dawinian (1994; 1999a; 1999b) can be mog effectively bridged. This becomes possible
through a new Darwinian basis that looks a concerns treated by Durkheim and Boas in terms of
proximate mechanisms of adaptation and adaptive potential — close, in some respects, to
Malinowski’ s functiond approach. The new Darwinian basis has a modern twist: an assessment
of physcd and mentd hedth as they relate to culturd functions. To atan such a perspective,
however, requires a clearing out of some current evolutionary agpproaches that are
counterproductive to such an approach.

Dawkin's meme and gene-centered view of evolution, while étractive to many lay people
or non-anthropologidts, is the most visible of these counterproductive theories. It is outdated by
the increasing recognition of the roles ecology, culture, and life history have in shaping the human
phenotype. Dawkin's view is based on earlier work (Williams 1966), which set the tone for a
limited adaptationist gpproach that argued againgt group selection. Denying that dtruism could
emerge from non-kin-based pattern/schema interactions as opposed to some interndly sensed
but non-caculated kin sdlection (where dtruism is acknowledged only with close degrees of
genetic relationship) precluded a coevolutionary dynamic that could account for culture
transmisson.  Unless culture transmisson is extended to the mgor arena of pattern/schema
interaction and ethnography, it is imited to the demographics of culturd carriers but, as such,
has little interest for many socid anthropologists.

The beginning of change in biologicd evolutionary theory was marked by the spandrels
paper by Stephen Gould and Richard Lewontin (1979; see also Selzer 1993) which attacked
the old adaptationist gpproach in favor of a new plurdigtic or post-gpandrel adaptationism
(Rose and Lauder 1996). The idea that sdection acts a many levels is more congenid to

3 The feeling of well-being need not be limited to conscious awareness in humans. Indeed even among
infrahuman mammals physiological and emotional reactions lead to, and are guided by, well-being
sensitivities Hendrichs, Hubert 1997.
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ethnographic level dudies. Later, Williams himsdf modified his earlier stance againg the
possibility of group sdection on the basis of new evidence in evolutionary parasitology and
femde-biased sex ratios (Sober and Wilson 1998). As new theories utilize a more
sophisticated understanding of human behavior and culture, group sdection is given a more
important role (Boyd and Richerson 1985).

Other developments within biology have dso undermined the older view. Previoudy,
evolution through natural selection was seen to involve two steps. The firdt is the origination of
genetic change, usudly described as blind or random variation. The second is selection for that
change through the environmentd Stuation (Mayr 1988 p 97-98). New biologicd theory,
however, recognizes that variation in the genome occurs through more processes than were
previoudy conddered. Some of them are interndly generated, self-organized, and emergent;
quite different from the random genetic change through muteation or the recombination of
chromosomes during meloss.  Others depend upon intercellular and externa environmentd
interactions during an organism’'s development and aging. Among the newer theories and
discussons of change in genomic materid and inheritance are those of symbiosis (Margulis
1970), creative emergence (Goodwin 1994 p. xii; Rose 1997) and chaos theory (Kauffman
1993; Kauffman 1995). One thus needs to interpose additiona processes between random
genetic mutation and sdlection and give a greater role to the ecology of embryology and growth.
Among these processes are epigenetic inheritance systems and the receptiveness of DNA to
adaptive evolutionary changes through environmental interactions during growth of the organism
(Falk and Jablonka 1997). Perhaps the most dramatic developments in genetic research, are
those arising from studies in the new fied of molecular anthropology. The focus here has been
on mitochondrial (Mt)DNA (inherited through the femde line) and the light it can throw on
human population movements much further back than anthropologists ever thought would be
possble. Douglas Wallace s discovery of some 20 mitochondria lineages for Homo sapiens is
amgor anthropological development asiis his dua approach to mtDNA defects as (1) cluesto
future disease probabilities and (2) clues to past prehistoricd human population movements
(Mishmar D 2003; Wallace 2001).

In contrast to the traditiona view of the first step in natura sdection, which the newer view
recognizes as only partidly random, culture transmisson is never arandom process. It isaways
agentive since the perception of cultural patternsis by people whose actions ssem from a chain
of events and dtuations that, at leest a some points in that chain, were due to their choosing
(conscioudy or unconscioudy). The firg step in culturd sdlection, the origination gep, is a
reconstructive or cregtive process, not arandom one.

Recent theorizing about the origination of genetic change has by-passed any focus on the
firdt step of naturd sdection (i.e. a genetic change) and thus has clouded the issue for socid
anthropologists by shifting dmost dl attention to the second step, natura selection proper. Such
atruncated model of biologica evolution therefore bypasses the key difference between cultura
sdection through the naturd sdection of culture producers on the one hand, and culture
transmission among producers (where agency rules), on the other. Further, Wallace' s studies of
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aging-related disease arising out of mitochondrid deficiencies which do not become evident until
late in the aging process (e.g. cancer, diabetes) will eventudly have an enormous impact on
coevolutionary theory once that theory moves beyond the sumbling blocks of cultura input to
factor in the deletions and mutations of the mitochondria that affect longevity but that may bear
little rlation to aultural characterigtics associated with genera well-being and happiness among
individuals and societies.

The Origination of Cultural Patterns

In Elliott Sober's and David Soan Wilson's interesting trestment of multilevel group
sdection theory (1998) the line that separates the natura selection of groups from culture
transmission is not emphasized. This has the effect of minimizing the problem of origination.
Even if the first step of biologicd evolution is not entirdy random in the old sense, there is an
enormous difference between the originating gep in biologica evolution and the originating step
in culture transmission. While origination in culture transmisson may involve unconscious neura
processing, as well as conscious decision making, those unconscious processes are not random.
Contrary to Sober and Wilson (1998, p. 153) if some changes came through visons from
smoking a powerful weed they 4ill would not be random asthey usudly are in naturd sdection.

Culture transmisson gtarts out with what for the individud is an internal decison. Such a
decison utilizes existing schemas in various degrees of recongtructive cregtivity. Three Seps are
involved: integration, expression, and observation.

Firg, there has to be an ides, plan or intention that has the potentid of being expressed and
trangmitted as a culturd phenomenon. The integration gep is entirdy endosomatic, that is,
interna to the mind and not yet communicated to others. It includes the prospective interna
reinforcement of a plan, whether conscioudy foreseen or emotiondly anticipated. It can be a
cregtive playing out of posshilities, presumably a process that recruits integration in the pre-
fronta cortex, that part of the brain most developed since the early hominids and which is linked
with planning and forethought (Deacon 1997). Thisfirst step is a conscious and creative step of
judgment and decison (Damasio 1994; Damasio 1999).

After integration comes a second step of expression, the manifestation of the idea or plan
through action n the exosomatic environment. This can be the actual words uttered, bodily
movements executed, or combinations of the two, along with their results, be they the hunting of
game, gathering of harvests or making of tools.

Following expresson is the third step, observation. The expression of a cultural pattern
must be observed and recognized by one or more persons. It is not necessary for observers to
reproduce the observed behavior or offer their own expressons in response. What matters is
their matching of the pattern with their own schemas.  This matching is initidly a condructive,
and hence credtive, process. In thisthird step, then, cultureis not replicated; it is reconstructed.
The pattern matching process involves the creative congtruction of, and accommodation to,
observed patterns.

In culture transmission the third step turns the first integration step of creative thought or
decison and the second step of expresson into a culturd process. All three steps involve
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moativation and vaues that relate to socid pogtion, prestige, salf-esteem, economic and politica
power, conflict, family safety, and religious beliefs to name but a few. Perhaps it is this
Pandora s Box of decisond motivations that memologists and black box theorists seek to avoid
by disregarding human agency. Buit it is precisdy the orchedtration of these complexities that
occupies the atention of ethnographic work in socid anthropology. The theoreticad modd,
described in a later section, moves from descriptive accounts of this orchedration to a
predictive statement focusng on what motivates and channels culture transmisson. In a
pattern/schema theory cultura transmission takes on a more specified meaning than in the past.
Culturd transmission requires one or more producers, P, and one or more observers, O, where
the set P does not intersect with the set O. Cultura transmission thus takes place where a
culture pattern produced by P is matched by schemas constructed by O. That construction
process may Uutilize comparable areas in the brain of P and O, but the actua neura networking
would certainly include nodes of connection that reflect unique experiences for the originator
and reconstructor of some cultura element.

Proximate Effectsin Human Evolution

Theflip 9de of the well-being dynamic of success riving is the avoidance of tress and the
innumerable ways individuas and groups try to cope with stressors, many of which are a a
subconscious level. Sometimesthere is an actud seeking out of stressin some buffered fashion,
as with war movies, horror ories, and war news; or unbuffered with sky diving and bungee
jumping. This may possibly have a hormess effect for some who actualy seek stress activation
(e.g. sensation seekers — (Zuckerman 1983; Zuckerman 1990) while others are overly sendtive
to even smal amounts of sress. With the exception of Dresder’s research (1980; Dressler
1991; Dresder, et d. 1998) and the studies cited below, coping processes have usudly been
neglected in culturd anthropology. The enormoudly rich fieds of behaviora medicine and hedth
psychology have scarcely been tapped for culture theory, yet culture is a crucial component in
this area (Aldwin 2000).

Patterns for avoiding and coping with stressors and conversdly for achieving success and
wedl-being vary by culturd group (Browner, et d. 1988; Graves and Graves 1985; Graves, et
al. 1983; Rubdl 1984). Yet there has to be a kernd of universdity which links ultimately to
natura sdection. Here again is where the received rddividtic view of culture is so limiting. A
systemic view of culture mugt link to basic processes of naturd selection and culturd evolution
but at the same time must account for locd differences between culturd groupings of individuds.
A non-rdatividic, sysemic view accommodates both loca variaions and universl human
characteridtics in the transmission process. It is precisdy in this connection to culture change
and evolution and therr coevolutionary interaction that the possbility to generate fadfiabdle
statements about cultura phenomena shows the most promise.

Stress is the primary proximd effect and fulcrum point in this theoretical program. Stress,
or its avoidance, profoundly affects short-term bodily conditions and fedings. One of the main
dress effects comes through the much-studied hypothaamic-pituitary-adrena (HPA) axis, a
neurophysiologica routing that releases cortisol, catecholamines and other stress hormones
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when an individud is faced with a Sressor.  Stress mechanisms, in turn, can impar immune
functioning and have other deleterious effects when stress hormone levels are high or chronically
elevated.

The mgor motivating dispostions combine sress-avoiding gods with success seeking
ones. Chief among these primordid gods for the socid primates are those relating to socid
support and socid pogtion (Sapolsky 1992; Sapolsky 1998). Among baboons Robert
Sapolsky measured levels of cortisol in individuas occupying different postions in the troop’'s
dominance hierarchy before and after fights and chalenges (Sapolsky 1992). He found that the
bodily costs of pogitional changes in the dominance hierarchy are sgnificant. With the increasing
role of culture, goas of stress avoidance and socid support become infinitdly more complex
though 4ill amenable to andyss.  Carolyn Aldwin's work in the normétive aging study of
Boston has examined socia support and other coping effects among humans (Aldwin and
Levenson 2001; Aldwin 2000). She has found both psychologica and cultura aspects of socid
support to have a strong influence on hedth and longevity. Much of the research in hedth
psychology shows the grength of socid support in maintaining hedth as well as the adverse
effects of itslack and the lack of socid prestige in causing vulnerability to diseese. In studies of
human stressors William Dresder has found a biologica rdationship between socid class
related aspirations and blood pressurethat, as with non-human primates in a dominance
hierarchy, can take its toll on the body (Dresder 1991). Discrepancies between desired and
actua dominance postion (in this human case socioeconomic status and power) is most readily
observed through changes in blood pressure. More recently he and Binden, usng Romney’s
consensus methodology (Romney 1999), have refined their explanation in terms of culturd
consonance. Success in maintaining high cultural conformity or consonance to a cultura model
of success (primarily in the biophysica or materia realm) makes for lower blood pressure as
long asthere is dso high kin support (Dresser and Bindon 2000)

To be sure group solidarity through rituals and other group activities has disa as well as
proximd effects. Over the millions of years in which solidarity groups may have been formed,
the disposition to seek solidarity and maintain it (even if the groups themselves dissolve, reform
and vary in many ways over the generations) clearly has undergone a selection process that
involves the interaction between naturd sdlection and culturd selection (i.e. coevolution) to
develop dispositions toward the maintenance of solidarity.

Theories of naturd sdlection center on surviva and reproduction and in so doing often
overlook the connection between survival and proximate processes of everyday life, processes
that can raise or lower the probabilities of reaching an advanced age from moment to moment.
By showing how stress and autonomic reactions endemic in a society link to culturd patterns
like religion and to expressed ideas about success and well-being, there is an opportunity to
formulate testable hypotheses that relate directly to culture theory, thus moving anthropology out
of its primarily descriptive approach toward cumulative theory based on empiricdl findings

Human Values and Homeostatic Regulation
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Opinions about what is desirable in life surely have existed since the earliest development
of culture. In the high civilizations they have been the subject of extensve rdigious codification
in Egyptian, Vedic, Chinese, Greek, Judaic, Mayan, Aztec and other early traditions. More
sysematicaly they have been the subject of andysis in Aristotle's Nicomachean Ethics and
Rhetoric where the notion of natura right influenced subsequent Western thinkers, most notably
in Darwin's view of a naturd mora sense (Arnhart 1998; Maienschein and Ruse 1999). This
tradition of ethica naturdism assumes dispostions that one might now Speculate as having
developed through individual and group selection and culture transmisson. Whether such isthe
caeisdill in dispute and is a matter for empirica andyss.

The testing of such a possibility would require an understanding of how the locd culturd
data tap into universal human needs. In both universal and local aspects of culture there has to
be a flexibility, a capacity to respond to widdy disparate Stuations. This flexibility extends to
the autonomic nervous system and connected stressor responding systems that regulate cortisol
and the catecholamines, (Cannon 1929; Sgpolsky 1998). Human bodies and cultura systems
dike accommodate to the autonomic nervous system as it works dong a continuum from a
defensve, hunkered down mode a one end to a less defensve, more expangve, and often
exploratory, mode at the other (D'Aquili and Newberg 1999; Newberg, et . 2001). Thetwo
extremes are amed at two kinds of surviva: immediate surviva through sympathetic arousd,
and long-term survivd through a nonrthreatened parasympathetic state.  Under stress
immunologicd, digestive and other functions (where the mouth goes dry, digestion dows down,
immunologica function is reduced and the body concentrates on rapid buildup of energy for a
quick physical response) have to be given lower priority than muscle readiness and perceptud
dertness.

In the brain chronic sympathetic arousd is likdly to activate deeper leve, less rationd,
probably epigenetic, defense mechanisms in the sarvice of the sdif sysem (sdf imege, socid
images, sense of identity). These mechanisms include projection where the stressor source is
atributed to others rather than to events or situations that may have been brought on by the sdlf.
When those others are outside one' s own reference group Sober and Wilson refer to the dark
sde of dtruism, where an dtruigtic act toward one group or person is at the expense of those
perceived to be outsiders (Sober 1999; Sober and Wilson 1998). The darker defenses may
promote solidarity of the reference group by building sociocultural boundaries. However open
modes of thought and closed, defensive modes may both lead to dtruism in the group. Yet
when the defensve mode predominates, in addition to the differential trestment of people
existing outside socia boundaries there seems to be a lesser degree of dtruigtic behavior even
within the group (Rohner 1975; Rohner 1986). So group selection can work both ways. A
defensve mode may promote solidarity, but a the expense of an overdl higher warmth
(aeffiliative) dimension, despite the kind of bonding that may take place between fdlow warriors
againg a common enemy. Further, a defensve mode may curtail conditions favoring cregtivity.
Ohbvioudy there must be great variaion in how this plays out in redity — an empirica question
rarely addressed by anthropol ogists with Rohner’ s work being the notable exception.
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If a socid group is rdaively free of a defensve mode, the way is open to an exploring
mode, or a more relaxed and integrated calmness that should promote better hedth and well-
being, asis now cear as shown by many studies in behaviora medicine and hedth psychology
(Aldwin and Levenson 2001; Aldwin 2000). Exploring modes lead to greater crestivity. Cam
modes produce a sense of coherence that helps processes of hedling. Winkeman suggests how
shamanigtic practices bring about autonomic changes where a waking sympeathetic dominance is
replaced by a parasympathetic dominance involving dower brain waves in the brain sem and
hippocampa-septd area of the limbic sysem. This facilitates the hemispheric synchronization
that restores a sense of bodily harmony (Winkelman 2000 p. 76).

The posshilities for an evolutionary framework in socid anthropology that can
accommodate such questions as the above have increased now that group selection and atruism
have been brought back into discusson (Colby and Azevedo unpublished ms, see aso Sober
1999; Sober and Wilson 1998; Wilson and Sober 1994). Conflict and culturd varietion
concerning how an individud relaes to different socid groupings have evolutionary
consequences up and down different somatic and ecologica levels (Caporagl 1997). More
generdly, when somatic and culturd capitd involve a demographic trangtion with risng per
cgpitaincome and education there is an association with afdling birth rate (Vining 1982; Vining
1986). This has been examined with theoreticad modes of how parental investment decisons
lead to lower birth rates (Kaplan and Lancaster 2000). Such studies must dlow for culturd
differences in cdlass, ethnicity, and other group-wide culturd attributes, as wel as varying
differences within groups such as gender attitudes (Browner 2000; Mace 2000).

In sum, sudies of human fitness -- both a physicd sense of fitness; that is, an absolute
sense of fitness, as well as Darwinian rddive fitness -- are greatly enhanced by accounting for
an adaptivity that results in large pat from culture transmisson. This would require the
development of concepts like well-being and cultural success by means of postulates leading to
gpecific measures (for example a quantitative measure of an individud’s contribution to the
knowledge or idess circulating within agroup; or astudy of influence in asocid network). Such
complexity cdls for a systemic gpproach that embraces biology, socid relations, and culture as
they dl interact.

A Theoretical Program

The Components of a Theoretical Program

Such an approach can be envisoned as a theoretica program, idedly with four
components. a discursive context, a core that can be expressed as one or more testable
datements, a set of intended applications of the theory, and one or more theoretical modes that
include theorems, which relate back to the core statement (in the model as an axiom) and its
discursve context in a coherent manner through concepts, congtructs, and messuring
procedures. The theory is a sysemic theory if it contains more than a single modd in the
program and if some of the terms or variables in these models intersect with those of the other
models, essentidly a network of varigbles.

COLBY: TOWARD A THEORY OF CULTURE AND ADAPTIVE POTENTIAL
WWW.MATHEMATICALANTHROPOL OGY.ORG




M ATHEMATICAL ANTHROPOLOGY AND CULTURAL THEORY:
AN INTERNATIONAL JOURNAL
VOLUME 1 NO. 3 PAGE 22 OF 53 JuLy 2003

Discur sive Component
As part of the discursve component, the raionde for the theory of adaptive potentid

described here acts smply to provide more information on the process that led to the
formulation of the theoreticd Statements and to any revisons or corollaries that may have
succeeded the initid formulation. Karl Popper minimized the importance of how a theory is
initidly developed. For him the crux of the matter lay in presenting that theory in a fasfiable
form. Important as that is, it seems that the origination of atheory is dso ussful. Even if only
discursvely described, it can have a bearing on two kinds of validity, the vdidity of the theory-
generaing process, and the validity of what is being measured, i.e. the reationship between
congtructs and observations. The discursve component is o relevant to the Kuhnian issue of
whether or not a theory is likely to be accepted as interesting and worthy of testing by other
scientigs.

Core Statement

The core statement of adaptive potentid theory goes something like this: To the extent that
individud A is higher in the conditions of adaptive potentid than individud B, the more fit
(physologicdly and mentdly) individud A is than individud B. So dso for individuds as
members of some culturaly defined group: To the extent thet the individuds of a defined group
A are collectively higher in the conditions of adaptive potentiad (described below) than those of
asmilarly defined group, B, the more fit group A islikely to be than group B.

By fit is meant a proxima condition (the prime example being. current hedlth, both physica
and menta) that is predictive of the dista variable of biocultural success. By biologica success,
however, is not meant a Smple count of progeny down the line, but rather some coevolutionary
combination of biologica with cultural success here referenced loosdy by the term, bioculturd
success, meaning an unspecified (at thisleve of generdity) combination of reproductive success
on the biologicad dde and culturd success on the culturd Sde, both inextricable in their
coevolutionary interaction but theoreticaly distinguishable.

In the pattern/schema tandem theory advocated here, culturad success can be defined in
two ways. The first focuses on ecific cultura eements or paiterns and their proliferation
through transmission. Conversely cultural decline would be the decrease in usage of specified
cultura elements. The second sense focuses on the success (or lack of success) of an individud
who uses particular culturd patterns to some advantage, promoting the longevity and/or well-
being of that individua and of felow individuads associated with those patterns through a socid
network. The second sense isthe one that is modeled and tested here.

Presumably cultural success might concelvably cover any kind of cultural transmisson over
time, such as the transmission of some specified art, technology, or information a a macro level
or the transmisson of barely perceptible linguistic changes & the micro level. The combined
term, bioculturd success addresses the issue of coevolutionary interaction of biology with
culture. It is an abgtract term that must be specified in a theoretical modd through postulates
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and transformationa statements n some measurable way to form a tetable, that is, fasfiable,
theorem. That is, in fact, the way the present theory of adaptive potentid is stated in a later
section (See Figure 1).

Jugt as naturd sdlection is driven by relative fitness in biologica terms, so aso for culturd
sdection which, in a functiond view, is driven ultimately by biologicd motivation however
broadly concelved. The core of the theoretical program relates to the overdl objective of
identifying and measuring cultural well-being and culturd pathology.

Culturd success for an individua would mean success in utilizing culture and in tranamitting
cultura paiternsto others. Cultural success for a particular cultural pattern (like an invention or
a procedure) would be measured by the extent to which that invention or procedure was
adopted among the members of some defined population. Only in unusud cases involving
particular countable items; like the artistic productions of a well-known painter, or in a more
mundane area, Smply the accumulation of wedth, is such a measurement relaively draight
forward. Y, as is commonly observed, these are very limited kinds of success and do not
necessarily leed to physcd hedth and wel-being for an individua and his or her family.
Monetary or materid success is often disspated down the generations depending on the
sewardship of materid assets and inheritance. Indeed cultural success in one arena may well
be counter balanced by lack of successin others. In avery generd and intuitive sense one might
say that Mozart, who did not live to aripe old age, was nevertheless highly successful in terms
of culturd transmisson through the dissemination of his music. It thus might be argued that a
subjective net success on the aultural Side was so greet as to render Mozart's shorter life span
as rdaivey inggnificant. Conversaly, one might suggest that anyone living past the age of 100
was likely to be high in bioculturd success even though that person may not have gained fame
for the cultura patterns he or she might have produced.

The concept of cultural success gets even more complex at the micro level of moment-to-
moment linguigtic transmisson in acts of speech.  Further, if culture includes characterigtics of
tranamitted thought, emotiona expression, transmitted interpretation, and observed behavior,
culturd success might have to be determined in dl those respects, indeed in virtualy aany way
that conceivably could be related to those processes.

The term success may have some ethnogrgphic use (i.e in enumerating informant
gatements in a sudy of folk success) but in theoretica terms culturd success, and biocultura
success are o abgtract that without further specification cannot be used as terms in a testable
gtatement. The concepts of cultura success and biocultura success are thus used as theoretical
variables at high and abgract levels of generdlity.

Intended Applications

The intended gpplications establish the relevance of the theory through programmatic
Statements that eventually are realized as theoretical models to be tested. The chief gpproach of
adaptive potentia theory is in its prediction of physologica and psychologica hedth. Further
applications, however, can be extended to the characterization of interpersona behavior, ethnic

COLBY: TOWARD A THEORY OF CULTURE AND ADAPTIVE POTENTIAL
WWW.MATHEMATICALANTHROPOL OGY.ORG




M ATHEMATICAL ANTHROPOLOGY AND CULTURAL THEORY:
AN INTERNATIONAL JOURNAL
VOLUME 1 NO. 3 PAGE 24 OF 53 JuLy 2003

relations, educationa success and nationa and internationd politics. Thus the theory is validated
or supported through studies of hedth and well-being among individuas. It isthen (in a later
section) extended to a much wider arena rdevant to the circumstances and Stuations current in
the world today.

Theoretical Models

The theoreticd modds are quasi-formal (i.e. not as mahematica proofs, but stated
operaiondly to facilitate accurate replication of experiments) statements thet tie to a centrd
core statement. The chief purpose of a quas-forma gpproach with axioms, postulates,
theorems and epistemic statements is to provide a modd with sufficient specification to yied
fddfiable gatementsfor testing. A second purpose is to establish anchor points for the broader
theoretical program in which such statements are contextudized. This might then promote
ongoing theoretica eaborations, computer smulations, and exploratory studies. In this manner
the chances of rapid theoretical advance and progressin the research program are improved.

With further specification prior to testing a theory a model can develop from an initidly
quditative and discursive program description, such as aready given in the preceding sections,
to aforma organization of the variables being tested. | have followed Jack Gibb's method of
formdization as a ready visudization of the rdations between axioms and theorems and the
various components of those relaions (Gibbs 1989). | have departed from Gibbs method in
one particular, which is to reverse his usage of concept and construct to be consstent with the
discursive exposition of the theoretica program described here. By concept, | mean something
less specific than the referent for congtruct. Thisis in kegping, it seems, with the more common
usage of the two terms. By congtruct | refer to a more closely defined component in the
theoretica structure than concept. A congruct is empirically viable ether as a quditative
phenomenon itsdlf, or as a quantitative phenomenon which is linked by transformationd
gatements to measuring procedures and ultimately to the specific values produced by those
procedures in tests.

We then proceed by postulates from the conceptsin the axiom down to the constructs (see
figure 1). From congtructs we use transformationa statements to link to data referentids at the
theorem level. Thelast level specifiesthe leve of actud testing. Such a specification facilitatesa
replication of the andytica procedure and datistics gpplied to the anayss should other
investigators wish to test the theory on different samples. If other investigators choose to use
different transformational statements, i.e. usng different indruments, they would be testing a
different theoreticd modd. Using a diagram thus makes it clear just where two models are
replications and where they differ.

Theoreticad models in a variety of gpplications can be eaborated to yield new hypotheses
and measures that can add meaning and useful complexity to the program. The models and
their measurements commit to a particular testable interpretation of the core theory. While not
being forma mathematical proofs, the structure of the testing modd should facilitate a more
drict formdization. In any case, comparison with dternaive or competing theories is least
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ambiguous when directed toward explicit theoretical models such as the one described here.
Discussions can then center on questions of vaidity and rdiability a the testing leve or to
concepts, postulates, and congtructs in the modd.

A General Theory of Evolution

The prime theoretica question in this program has been the following: What are the optimal
conditions of materid, socid, and symbalic life? Theat is, what are the conditions that make for
maximum environmenta adjusment and yet maintain a high degree of adaptive potentid in the
face of environmenta change (which in the human environmenta Situation is congtantly in flux)?
More specificaly, what are the Stuations— of sdlf, socid interaction, and culturd ingtitutions —
that maximize human hedlth and survival, socid happiness and support, and well-being? This
question of adaptive potentid is posed in terms of a very generd evolutionary theory, one that
encompasses both natural selection and cultura sdlection.

In the conventiond view of culture as some totd entity or configuration, this generd
statement of evolution may be hard to conceptudize because examples like kinship systems, or
language grammars may appear to be stable in spite of maor environmental changes. Of course
we know kinship and language systems do change over the long run. But the conventiona
natural higtory view of culture does not accommodate those changes. So an evolutionary
paradigm seems caled for. In working out an initid hypothesis aout the conditions of adaptive
potentid athought experiment came out of the following three assumptions.

1. Cultureisinextricably interactive with biology in a coevolutionary process.

2. Culturd sdection and naturd selection are theoreticaly different processes but can be
subsumed by a more generd evolutionary theory from which a theory of culturd
pathology can be derived. In a critique of Toulmin's generd evolutionary form of
higtorica explanation (oriented particularly at a conceptua history of science), of which
Dawin's natural sdlection theory is but one illusiration, and Holland's adaptive system
gpproach is another (Holland 1992; Holland 1995) Frederick Suppe (Suppe 1977)
reduces Toulmin's generd theory to key ingredients in naturdl sdection: () a“pool” of
population entities; (b) a“species’ grouping of these entities (€) “mechanisms for atering
the proportion of various types of entitiesin that ‘pool’ over time” (d) relative “fitness’
for these entities. The more genera model | have used would correspond as follows:
(@ a“poal” of genes, of culturd patterns, or of individua people; and (b) a*“group” of
patterns (mogt likely in an inditutiona complex) or a group of people (defined by ether
a sngle attribute such as shared language, or by an approach such as that suggested by
Handwerker (Handwerker 2002)). Then narrowing the gpplication to culturd effects:
(¢) SHective mechanisms of agentic choice or naturd sdection of individuds as culture-
using individuds or groups — the agentic choice involving, as Suppe suggests, two focii:
reasons and causes (the first being the persona reasons a pattern is chosen by an
individud, the second being the force of collective and ingtitutiond influence on that
individud’s action in making the choice; (d) the utility or functiondity of culturd paiterns
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in promoting the well-being and surviva of individuds and groups. It was something
like this more generd idea of evolution, encompassing both naturd sdection and cultura
sdection, in conjunction with assumption 3 below that a thought experiment was
worked out to arive a the conditions of adaptive potential described in the next
section.

3. While evolutionary anthropology extends it purview across many generations in a distal
view, there are proxima processes within every individud'’s life span that influence the
end time of that span, which iswhere the distal process of progeny survivd begins. This
proximal aspect of evolution can be andyzed in terms of conditions that combine
biology and culture in a paticular life Stuation for a particular individua, group of
individuds, and the various inditutiond and environmental circumstances that impact
those individuds (relating to the first assumption above). Those individuas who are
most successful, and those culturd eements that facilitate success, should be reflective
of agenerdly high adaptive potentid, the ability to be successful at any moment through
time, but especidly under radically changing circumstances, socid or naturd .4

The Conditions of Adaptive Potential

Three Realms of Human Concern

While the mechanisms for achieving bioculturd success and longevity are legion, the
conditions they work toward to maximize success, conditions of adaptive potentid, are
hypothesized to be rdatively few in number. These conditions are measurable as they reate to
three realms of human concern, biophysicd (materid), interpersona, and symbolic. Why three
resllms?

Firgly, there is a convention for it within anthropology that does not depend on a spurious
naturd history view of culture. Mainowski, for example, described culture as arisng out of three
lines of human development: (1) “the ability to recognize instrumenta objects, the gppreciation
of their technicd efficiency, and their vaue, that is, their place in the purposive sequence,” (2)
“the formation of socid bonds” and (3) “the gppearance of symbolism” (Mdinowski 1960:
136).

Secondly this partitioning into three relms is natura to the human brain regardless of
culture. The biophysical and interpersona realms are distinguished as very separate early on by
infants.  Agency is the sdient varigble in recognizing the difference. The ability to recognize
agency in animate beings comes from a perceptua predigposgtion first to recognize that some
beings behave according to their own internal agendas, second to make an empathic attempt to
think about what motivates those agendas, involving what some would cdl “a theory of mind.”
Two geps are involved — the didtinction between animate and inanimate must extend far down
through the anima phyla as suggested in how animals negotiate their environment for food and

4 Time specification is | eft open to allow cross sectional and prospective studies and single points or
demarkated spansin time.
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safety. But there is a second step that may exist only among mammals or perhgps only a few
gpecies among them, notably the great apes, or perhaps only among the hominids. Tomasdlo
would narrow it even further to Homo sgpiens (Tomasdllo 1999). This second ability goes
beyond the recognition of agency (sometimes described as intentiondity) to a recognition of
mind that encourages the development of empathic thought. Bruner describes this as a
prelinguistic cognitive gpparatus or readiness for meaning (Bruner 1990). | suspect that
schemas concerning human behavior and the behavior of other agentive beings ae
neurophysiologicaly tagged, grouped, and located, or networked, in a way that distinguishes
agentive and nonagentive action and facilitates empathic understanding. Indeed there is dready
neurophysiologica evidence for this (Schulkin 2000).

Madinowski’s third line of human development, the symboalic redm, is represented by a
universa recognition that meaning itsdf can be a subject of conversation, negotigtion, and
invention. For anthropologigts this third realm requires little justification as an anaytica category
gnce it has been such a large part of ethnographic attention and for many represents the very
core of culture. Neurophysiologicaly, there has long been the knowledge of language as taking
up a paticular area of the brain for receiving language, Wernicke's area, and another for
sending, or expressing language, Broca's area. Other aress of the brain are involved as well.
The point here is that symbaolic behavior is geneticaly predestined to develop in certain aress of
the human brain and is neurophysiologicdly distinguished from other kinds of activity. In sum,
the three reslms of human concern is not just an arbitrary categorization, it has an empirica
basis.

Given this, we gill need to understand why just this tripartite organization is so important to
a theory of adaptive potentia. The reason is that the conditions of adaptive potentid vary
according to which of the three reims they apply. Indeed in one case, the motivation for
efficacy and control, there are positive hedth consequences for high control in one of the three
categories — the materiad redm, but negative consequences for high control in another — the
interpersond realm. The distinction between the two is thus of crucid importance.

Optimal Conditionsin the Biophysical/material Realm

The conditions for the biophysica (or materid) realm were derived in a thought experiment
from the very generd conceptuaization of evolution (assumption 2 above) with focus on its
natural selection component and how that is Smilar in some respects to cultura selection (Colby
1981): In naturd sdlection if a speciesis efficacious in aniche it will survive as long as the niche
is rdatively gable. If there is a Sgnificant change in the ecology relating to whatever niche the
species is adapted to, however, the probability of surviva is greater if there is more diversity of
phenotype among the members of the species So aso for cultura patterns and socid
groupings. Different patterns are relpful in dedling with different problems. If there is a change
in materid or socid dtuation that relaes directly to the employment of a particular cultura
pattern that pattern may no longer be functiond. However if individuas have dternate schemas
that can ded with the changed Stuation, or if they are open to new cultura patterns others may
produce, or if they are cregtive of new patterns themsdves, they will have an advantage. So
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goes a rephrasng of the very generd statement of evolution as it covers both biologica and
cultural phenomena.

While the drive for human surviva originates somatically, meeting them comes primarily
through culturd means. Efficacy and diversty of culturd patterns, behaviors, and bodily
characterigtics are thus the conditions of ecologica adaptivity and control in the biophysica
(materid) ream.

Within this relm human biological imperatives direct one's attention to bodily sates and
ecologica surroundings in the procurement of food, the use of tools, and maintenance of bodily
comfort. Efficacy as a component of well-being has been a common subject of investigation in
psychology (Bandura, et a. 1988). With increasing cultura complexity innovetions in efficacy
are learned and passed on from one person to another. How quick or how dow this processis
may be a function of adaptive potentid which, in turn is affected by inditutiond inertia and
culturd practices, such as puberty and other rituds, that indill traditions and discourage
departure from those traditions.

In addition to efficacy in any one activity is the obvioudy adaptive advantage brought by a
diverse repertoire of behavior gppropriate to a wide variety of dtuations. Like efficacy,
diversity of pattern-generating repertoire works in favor of both individua and group selection.
Assuming that life in aforager band is open to dl observers within the band, virtualy any pattern
can be observed or dicited and learned, though motivation and interest may vary dong lines of
specidization, gender, age and many other role-linked and dispostiond attributes (Boster
1986). Thus, while knowledge and skill repertoire is readily passed on to others through
reconstructed schemas, the repertoire is variable in culturd complexity and extent from one
individud to the next. This variability will have abearing on individua success.

Divergty of pattern repertoire in asingle individud, within some specified group, or across
a population, (depending on the design of the model being tested) is enhanced by openness to
noticing and using new cultura patterns. This openness to novelty and exploration is promoted
by a parasympathetic sate of the autonomic nervous system. Conversdly in a sympathetic state
a genera openness to diversity tends to be inhibited except, perhaps, in dire draits where a
focused crestivity is forced, giving rise to the folk observation that “necessity is the mother of
invention.” In sum, the conditions of adaptive potentid in the biophysical redlm are efficacy and
divergty which together provide an ecologica adaptivity that can give to the individud (or
group) agenerd sense of materid control and adequacy in that redlm.

The Inter personal Realm Conditions

Moving to the interpersona realm, the optimal conditions of adaptive potentia again can be
derived from a generd theory coevolution, in particular, from processes of group selection that
are only now getting the attention they deserve (Sober 1999; Sober and Wilson 1998). Inthis
relm the optima conditions of adaptive potentid are dtruism (for reasons patidly detaled
below) and its componentia indicators or necessary preconditions, affiliation and autonomy.
Altruism is a condition, ambience, or expectation that is enhanced within any human group by
acts of affiliation, affection, assstance, tolerance, and respect for another’s autonomy, even (in
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stronger degrees of dtruism) a some perceived detriment to the individud’s own well-being.
An individua sStuated in a socid group enjoying high dtruism will experience a higher or more
frequent sense of harmony and well-being than others not so located. The individud is the
recipient of dtruistic actions by others and derives satisfaction from helping others as well.

Sdfish and hodtile acts dovioudy generate retribution and dienate people.  Altruidtic acts of
course help families, but the theory being tested goes beyond kin sdection to a wider circle of
dtruism. Altruism promotes friendship and socia support beyond kin groups.

Altruism has biologicd as well as culturd support, one example being the effects of the
neuropeptide, oxytocin, and a subset of the vasopressin receptor (Insdl, et a. 1999). These
correlate inversdy with autim, less time in friendly bodily contact, and low levels of filiative
behavior in generd (Carter, et d. 1997; Insel 1992). The higher amount of afiliative behavior
and socid tranquility among bonobo chimpanzees in contrast to the more aggressve common
chimpanzees may relate to genetic differences in neuropeptide oxytocin gene expression in the
brain (Schulkin 2000 p. 134).

Earlier | referred to a dark side of dtruism as one of two routes to dtruism. The first
erects menta paings for the group and judtifies hodtility toward outgroups. In the absence of
threats, both within and outside local groups, however, dtruism of a second kind is more likely
to emerge. This second route leads to a more comprehensive and enduring egditarian mode
than the first, and depends to lesser extent on hostile boundary maintenance. The cross-cultura
dudies of conflict by the Embers (1992; 1992; 1994) reate less frequent warfare between
democratic societies than between authoritarian societies to their democratic ingtitutions for
stling internd conflict.  The linkage of egditarianism, authoritarianism and other modalities of
interpersond relations to adaptive potentid will be discussed later.

The variables that determine degrees of dtruism in any group are numerous. However, the
basc components of atruism come down to two: (1) affiliation (particularly expressed positive
affect, or the “warmth dimenson” as characterized by Rohner (Rohner 1975; Rohner 1986)
and as both given and received; and (2) autonomy (both that which is avallable for the sdf, and
that which respects the autonomy of sef in others).

Autonomy is a cruciad component because without the sense of sdf there can be no
conscious sacrifice of the sAf’s interest (even in the mildest sense of inconvenience or giving of
one's time) in favor of another’'s (i.e. dtruism). Two of Clyde Kluckhohn's binary vaue
categories were Smilar in some respects to these dtruism preconditions. the Self-Other category
related to the amount of affection and caring for others and the Individua-Group category
related to the degree of individua autonomy commonly experienced in a society (Kluckhohn
1958). Mary Douglas digtinction between Grid and Group can be seen as afurther subdivison
of Autonomy (Douglas 1978). As indghtful as they were, however, these earlier
characterizations were ethnographic, that is descriptive) but were not brought into a
comprehensive, testable theory, nor were they related to a componentid, evolutionary view of
atruism or its preconditions.
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Some of the better sudied variables rdating to affiliation, autonomy and dtruism are those
concerned with socidization effects. For example household size has been correlated with the
amount of time an infant was hdd by the mother (Munroe and Munroe 1971). Many studies
show the importance of holding, touching, and other expressons of affection are beneficia
(Montagu 1986). The work of Rohner, in particular, (Rohner 1975; Rohner 1986) shows (1)
that there is a wide divergence in degree and expresson of affection in different societies, and
(2) that the low end of effiliation—the (rdatively speaking) rejection of children, is associated
with severd kinds of dysfunction, particularly in the salf-concept which, in rgecting societies, is
more likely to evoke the defensive scapegoating of externa groups. While the divergence in
amount and degree of dfiliaion may reflect underlying dlelic predispodtions unevenly
digributed in different human populations, it is dso likey due to socid and environmenta
ecology and to culturd inditutions that buffer the amount and degree of stress commonly
experienced, (particularly during early childhood socidization) and that inditutiondize acts of
dtruism, commonly through religion. Clearly there is a rdationship between these findings and
gmilar obsarvations in ethology (Eibl-Eibesfeldt 1989) and some of the epigenetic rules
proposed by Lumsden and Wilson .(Lumsden and Wilson 1981). Though in the latter case, this
recognition goes without subscribing to the concept of culturgen, a precursor to Dawkins
meme. Culturgen is a polythetic st that lumps mentifacts with artifacts and hence fails the
tandem requirement (distinguishing cultural schemas in the mind from cultura patterns observed
in the environment to facilitate theorizing about culture transmission and change).

Recognizing and dlowing the autonomy of another person who has needs separate from
those of the sdf is a prerequiste for dtruigic behavior. That is, if in a highly paterndidtic or
authoritarian society others are treated merely as adjuncts of the sdf, as extensions of the sdif,
or under control of the sdf, then favors done for that other person are in essence favors done
for the sdlf. Thus the recognition of autonomy in another person is anecessary part of dtruism.

As to autonomy, to recognize autonomy in another person — the pro-socia or tolerance
aspect of autonomy, it is first necessary to have a sense of autonomy and agency for onesdlf.
When both sdf-autonomy and prosocid autonomy are present in a society there is a tolerance
of variation in persondity and behavior that increases the diversty of cultura patterns for
coevolutionary sdection.>

In a prenditutiond time, supposedly, the sdection of dispostiond dtruigds in
contradigtinction to inditutiona (e.g. in today’s world what might be caled politicaly correct)
atruism among foragers conceivably would have been a stronger process by itsdlf than it isin

S|t is interesti ng to note here that Edward Wilson, in his Sociobiology, the New Synthesis, remarks on the
decline in cohesiveness, altruism, and cooperativeness among the social animals as one moves up through
the phyla. Wilson sees this as a paradox (Wilson, Edward O.,1975 Sociobiology: The new synthesis.
Cambridge: Harvard University Press.) but it is aparadox only through afailure to appreciate a componential
or preconditional understanding of altruism. As one moves up from the colonial invertebrates and the
higher social insects to humansthere is an increase in the autonomy component of altruism. This autonomy
is enhanced by consciousness, the recognition of agency in individuals, and a more elaborated self-
concept.
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today’ s more extengvely indtitutiondized societies where atruism is both a prescribed vaue and
an expeientidly aidng digpostion of phenotypicaly varying degree. Boehm's argument for
forager egditarianism may relate to this (Boehm 1999). To be sure, there may indeed be more
ingances of dtruistic acts in a society where such acts are supported through inditutions. The
presence of indtitutions was an important requirement in Ruth Benedict's theory of culturd
synergy (Benedict, et a. 1970). Since many dAtruistic acts presumably reflect public pressure
and indtitutional effects as opposed to some psychologica predisposition towards affiliation and
dtruism they may not aways reflect the strength of underlying dispostions for autonomy thet
Boehm sees as motivating forager egditarianism (Boehm 1999). In addition, somewhere
between underlying dispositions and inditutional supports for dtruism is the direct interactiond
experience people have that theorists mode with games like the prisoner’s dilemma (Gintis
1999; Harsanyi and Selten 1988; Orr 1999; Samuelson 1997). So in the absence of
inditutiona sanctions that favor dtruiam, as presumably were absent in the case among the
earliest forager groups, atruism had to be more dependent upon direct interactiona experience
and underlying digpositions with their genetic, as well as epigenetic components (i.e. the effect of
post-conceptud experience, or of the environment, on the developing phenotype). Itisinthe
aea of experientidly based cdlular memory where new vaiaions convelvably might be
tranamitted to descendants (a formerly heretica thought that is once again coming under
sorutiny) that some of the mogt interesting developments in coevolution might be found
(Jablonka, et a. 1992).

Optimal Conditionsin the Symbolic Realm

Findly, we come to the third reelm in the theory of adaptive potentia being proposed here.
For want of a more completely descriptive term, | refer to this as the symbolic realm. In this
redm the optima overal condition of adaptive potentid | first hypothesized was crestivity for
the production of new, and modification of existing, culturd patterns. In early tests of the link
between adaptive potentid and physica hedth creativity was defined as a combination of high
imagination and metaknowledge (testing idess, inventions and theories, knowing how to know
and learning how to learn (Colby 1981; 1987b)). This was later expanded to include other
elements of creativity such as the building of coherence in crested products and their fit with
practical or aesthetic needs. It dso relates to generd meaningfulness as derived from god
schemas. It might aso extend to reflexive thinking or metamentation (Bogdan 2000) on a
higher, more generd level. Mogt recently after some exploratory studies | would focus on god
orchedtration, including god deferment (as described in alater section).

This latter function would be in accord with new work by Deacon, Damasio and others
concerning the forebrain (Damasio 1994; Damasio 1999; Deacon 1997) where there is an
emphasis on the importance of planning, looking out for the best interests of the sdf and others,
including disciplined god deferrd, as a mgjor function of the prefrontal cortex. In generd, the
symbolic process mediates between imagination and afitting of symbolic thought (e.g. language)
to dtuations in the rea world where it is important to have good redlity control (as opposed to
denid, projection and other defense mechanisms that digtort redlity in the service of aweak ego)

COLBY: TOWARD A THEORY OF CULTURE AND ADAPTIVE POTENTIAL
WWW.MATHEMATICALANTHROPOL OGY.ORG




M ATHEMATICAL ANTHROPOLOGY AND CULTURAL THEORY:
AN INTERNATIONAL JOURNAL
VOLUME 1 NO. 3 PAGE 32 OF 53 JuLy 2003

but a the same time to have the imaginative ability to think into the future which requires
digancing the sdf from the redlity of the immediate moment.

Meta-knowledge in the modern world includes truth-testing, which is a mgor activity of
science and philosophy. Measuring the propensty to seek the truth, to understand the mysteries
of the universe and smply to recognize redity in day to day living (as opposed to denia and
other forms of ego defense that distort those aspects of redlity) may not be readily done. Nor is
the other component of creetivity, imagination, without measurement problems as attested to in
the difficulty in measuring credtivity in persondity theory. The expresson of imagination and
divergent thinking, as the raw materia of crestive production, is enormoudy varied in type and
expression. Since the creativity condition is the most problematic of the three overall conditions
of adaptive potentid, much of the exploratory andysis following tests of the theory is directed at
this third condition and its components.

The Security and Freedom Dimensions of Adaptive Potential

The three conditions, as measured by their component parts, add up to a genera measure
of adaptive potentia (see Table 1 below).

Three of the components, one in each of the three redms, -- efficacy, dfiliation, and
metaknowledge -- promote fedings of security and generd well-being. These conditions are
supportive of culturad norms that result in high adaptive potentia. The other three components -
- openness to diversity, respect for the autonomy of others, and fostering creetive imagination,
or idegphoria -- promote the use and proliferation of divergent schemas and patterns, and the
“freedom” to abdract dements or characterigtics from a larger whole or from their usud
context, making for more abdtract thought eements. In the interpersona redm, this would aso
be akind of politica freedom through the autonomy condition. When al three of these freedom
components are high there is a general sense of release from restraint, particularly from overly
rigid adherence to culturd
norms. This aspect of adaptive potentid would be most advantageous during times of changing
circumstances when cultural norms might more likely be perceived as maadaptive. When both
the three freedom and the three security conditions are positive, individuals and groups are more
likely to experience overdl wdll-being and good hedth. general sense of release from restraint,
particularly from overly rigid adherence to cultura
norms. This aspect of adaptive potential would be most advantageous during times of changing
crcumgtances when culturd norms might more likely be perceived as maadaptive. When both
the three freedom and the three security conditions are positive, individuals and groups are more
likely to experience overdl well-being and good hedlth.
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Table 1 Showing conditions of adaptive potential in three realms of human concern
Realms of Overall Security Freedom
Human Concern Conditions Conditions Conditions
Biophysica Ecologica Efficacy Diversity
(material) Realm Adaptivity and
control
Interpersonal Realm Altruism Affiliation Autonomy
Symbolic Ream Crestivity Meta-knowledge Imagination
(Knowing how to (Divergent
know — science) Cognition)

TheBiological Substrate of Adaptive Potential
The theory of adaptive potentid assumes that these conditions of the three reams arise
from deep level physiologicd needs. This assumption is based on the following line of reasoning:

1.

2.

The body needs to keep cortisol, catecholamines and other stress related hormones at
some optima leve that varies in response to different environmenta Stuations.

Optimal hormona balance, being a responsive need (i.e., geared to respond to externa
events, most notably stressors) must undergo regulatory shaping from experience —
probably starting with intrauterine experience including materna stress and continuing
after birth asthe individua growsinto adulthood.

As bodily needs tie into the experiences of each individua, regulatory processes of the
autonomic nervous system orchestrate with memories of those experiences.

Given the universd dements of human phenotypes and the universa aspects of the
human condition a the degpest levels there has been, since the early hominids, a
sdection for individuas and groupings that maximize ecologicd adeptivity over the
materid redm (through efficacy and divergty), dtruiam in the interpersond ream
(through affiliative warmth and pro-socia autonomy) and cregtivity in the symbolic redm
(through imagination, coherence, and metaknowledge).

Findly, an effective orchedtration of gods reating to these needs is grestly facilitated
through culture which plays a crucid role in mitigating, dampening, or transducing stress,
and in diminishing confrontations with stressors.
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Figure 1: A testing model used in a recent study of adaptive potential and
the predictor variables in the Cornell Medical Index. (following Gibbs’
formal mode of theoretical statement [Gibbs, 1989 #3749])

Adaptive Potential Axiom Biocultural
During T Success
0-1 (+) During T 4,
(+) Postulate 1 Postulate 2 (+)
Adagtlve Poter:u[tlal Physical and
Otr)npf’”eQ > Mental Well-Being
uring 0-1 During T 0-1
(+) Transformational Transformational
Statement 1 Statement 2
Theorem

CMI
During T

0-1

()

AP Scales 0-1
During T
Epistemic . .
Statement Epistemic (+)
(+) 1 Statement
2
Values for Hypothesis (-) Values for CMI
Items ) Items A-F, I-K
in AP Derived L-R in Derived
Variables Variables

Descriptive Statement

R squared = 14.7%

COLBY: TOWARD A THEORY OF CULTURE AND ADAPTIVE POTENTIAL
WWW.MATHEMATICALANTHROPOL OGY.ORG




M ATHEMATICAL ANTHROPOLOGY AND CULTURAL THEORY:
AN INTERNATIONAL JOURNAL
VOLUME 1 NO. 3 PAGE 35 OF 53 JuLy 2003

A Theoretical Model
So far three theoreticd modds have been employed in developing the adaptive
potentia program. The first mode tested bioculturd successin terms of culture transmisson

(Colby 1981). The second (Colby 1987b; Colby, et d. 1985; Milaned, et d. 1994;
Mishra, et a. 1991) and third (Colby and Azevedo unpublished ms; Colby, et d. unpublished
ms) models have focused on well-being and physica hedth. These have been measured by the
Cornel Medica Index (Brodman, et d. 1955), negative affect (Bradburn 1969), and the Belloc
and Bredow measure of physcd hedth (Belloc and Bredow 1972) Variations of the second
and third models have used ether different symbolic redm components or different messures of
hedth. Thethird modd described here is diagrammed in figure 1, above.

The genera concept of adaptive potentid is specified with Postulate 1 in terms of the three
conditions, adaptivity, dtruism, and cregtivity and their respective components. These are
linked by transformationd statement 1 to the measuring ingtrument, a questionnaire with a 7-
point scale anchored by strongly disagree a the low end and strongly agree a the high end, with
gradations toward aneutra or O point in the middle.

The predicted (dependent) variable is organized under the concept of biocultural success.
The particular modd, shown in figure one is cross-sectiond o dl the time ddimiters are the
same. Biocultural successis then predicted by physical and mentd well-being at the time of the
test, a linkage expressed by postulate 2. From there transformational statement 2 links it to a
specific measure of physical and mental hedth, the Corndl Medicd Index (Brodman, et d.
1955). Sincethisindex isalist of symptoms which the respondent checks either yes or no to,
the rlation of the Corndl Medicd Index to the congruct physicd and mentd hedth is an
inverse one indicated by the negative sign next to the connecting line. The hypothessitsdf isan
inverse rdationship as well.

The axiom & the top reads, “Among the individuas of a group, the greater the adaptive
potentia during To.; the greater the biocultural successat To,” It is tested by the theorem further
down in the figure which says that among individuds the higher the score on the adeptive
potential scales (AP) during To.1, the fewer the number of symptoms (CMI) at To.,.

The actuad test on a sample of individuas is represented by the vaues for each individud
for each test item. The descriptive statement for the test itsalf includes the test result in terms of
acorrdationa measure and its associated probability figure.

The Test

In the example described here the sample is defined by the sharing of the same indtitutiona
pattern complex experienced by students a the University of Cdifornia Irvine. Inthe data
collected other culturd pattern information such as ethnicity (defined by birthplace and history of
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language exposure by the respondent and the respondent’s parents) have been included to
facilitate exploration after the testing phase of the data andysis.

The primary measures are the Corndl Medicd Index (CMI) and the Adaptive Potentid
Scaes (AP). The CMI includes both physicd and psychologica sections (omitting the gender
gpecific items and a few other items ingppropriate for the student sample). The A through K
sections concern purdly physica bodily symptoms, the L through R sections are psychological
symptoms. The main test of the model was between adaptive potential (APtot) as measured by
its combined components in a angle variable and CMITot (tota of the CMI section scores).
That test supported the theory with an adjusted R squared of 31.5% (T ratio = -10.5 prob =
<0.0001)¢ Given the current findings in hedth psychology and behaviord medicine one would
expect a higher correation of AP with the psychologicd sections of the CMI than with the
physiological sections. Indeed that is the case with an R squared of 39% (t-ratio = -12.3, prob
= <0.0001). Correlation with the physca symptoms aone (sections A through K) are dso
sgnificant, though with a lower R squared at 14.7% (t-ratio = -6.48 prob = <0.0001). These
corrdations, however, are for the measures of adaptive potentia in the biophysicad and
interpersond redms, not the symboalic redm which, in this particular sudy involved a different
set of conditions than the cregtivity conditions previoudy tested.

Exploration

Following this test, the adaptive potentia variable was disaggregated into its components
and brought into a step-wise multiple regression test shown below, Table 2.

The exploratory variables in this test were measures of coherence and meaningfulness,
particularly with respect to the orchedtration of goals, which seemed especidly suitable for the
symbolic ream. They aso gppeared to be necessary in the cregtive process. So the anayss of
these components in a multiple regresson would be of interest. What was found was that in the
presence of the four defining components for the adaptivity and atruism conditions, coherence
and meaningfulness do not add significantly to the explained variance. They were chosen to test
in this study because Antonovsky's Smilar measure,” sense of coherence” had been rdated to
better hedlth outcomes in the past (Antonovsky 1988). In addition earlier work had suggested
the importance of coherence-building processes in another connection (Colby 1989a; Colby
1987a; Colby 1991). Since these variables did not explain anything beyond the conditions for
the firg two redms more work was clearly indicated for the symbolic relm conditions of
adaptive potentid. The thought experiment had done well enough for the first two realms. Now
it seemed time to gpproach the evolutionary quest from a different angle, away from abstract
evolutionary thought experiments toward skedetd findings of ealy hominids and new
undergtandings of neuropsychology. Recdl the previoudy mentioned findings in

6 | am indebted to Kathryn Azevedo and Maria Rodriguez, who collected the data. Aside from the main test
illustrated in figure 1 the results reported here focus on the exploratory phase of the study. A more
complete study will be reported in ajoint paper (Colby, Azevedo and Rodriguez, forthcoming).
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neuropsychology which highlight the prefrontal cortex as the most rapidly developing anatomical
gructure in hominid evolution (Damasio 1994; Damasio 1999; Deacon 1997; Fuster 1989).
Dependent variable is: CHMITot
Mo Selector
253 total cases of which 15 are missing
R squared = 32.6% R squared (adjusted) = 31.5%
s= 11.35 with 238 -5 = 233 degrees of freedom

Source Sum of Squares df Mean Square F-ratio
Regression 14539.4 4 J634.84 28.2
Residual 00245 £33 T£28.HE0

Yariahle Coefficient 3.e._ of Coeff t-ratio proh
Constant 28.2793 1.149 246 = 00007
Efficacy -0.338211 L1655 -2.04 Q.0422
Affiliation -04Z22863 L1216 -3.44 QL0008
Diversity -1.10493 .3818 -2.88 0.0042
Autonomy -0.440330 o.1813 -2.43 00159

Table 2 Sepwise multiple regression of four adaptive
potential variables on the total score for the Cornel Medical
Index (CMITot)

One thing that stands out with respect to neurd processes in the prefronta cortex is the
ability to look after one's own best interests extending wel beyond the immediate context of
gtuation. The widely cited case of Phineas Gage, survivor of an explosion that removed part of
his prefronta cortex, is a dramatic illugtration of this ability and its lack (Damasio 1994). More
considered responses to immediate stuations are presumably guided to some extent by loca
beliefs and vaues concerning socidly gpproved behavior and localy defined success. These
are abilities that Phineas Gage had before, but not after, his accident. The prime eement hereis
the ability to defer immediate gretification in favor of longer-term goals  This timing dement in
god pursuit clearly reates both to proximate well-being and to long-term biocultura success
and thus merits congderation as a condition of adaptive potentidl.

One of the value orientation pairs developed by Kluckhohn (Kluckhohn 1958) came close
to this process. His Discipline-Fulfillment was defined in terms of Benedict's rdativisic
Apollonian-Dionysan, or safety-adventure, contrast, rather than as a contrast between sdif-
discipline and immediate hedonigtic fulfillment. Thisis no smal difference. The hedonitic—sdf
discipline contrast is closer to an adaptive potentia type of measure where one side of the
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contrast might have sdective advantage over the other rather than a binary category that was as
balanced as possible reflecting the relativigtic bias of the received culture theory.

A review of other scaes used in our study found six items relevant to sdlf-discipline and the
deferrd of immediate gratification, al from a scale we have not yet reported, the Defense Style
Questionnaire (Bond 1991). These were then sdlected as items for a new exploratory adaptive
potentia condition. In a stepwise regression four of these sx goa control components were
sgnificant predictors of high CMI scores, yidding an adjusted R squared of 27% and F-ratio of
234. T ratios for the four ran from 4.90 <0.0001 to 2.37 < 0.0187. From thisresult a new
candidate variable was derived that combined these four and entered as Goad Control with the
other AP variablesin a stepwise regression.

In this new exploration, diversity dropped out as a variable contributing sgnificantly to the
variance while god control became the strongest of dl the varigbles. Since the analysis was ex
post facto the R squared of 41% and Fratio of 43 must be regarded with enormous caution.
The association is striking however, and strong enough to pursue discursively. If a satisfactory
line of discurgve reasoning explains the associaion (beginning with the above bads that led to
fird trying it out), the next step would be to develop a modified theoreticd modd with a series
of new items concerning god control and deferrd of immediate gratification, for testing with a
new sample. This would be a significant advance in the program since the symbolic relm was
the one with the weakest corrdlationsin earlier studies.

A further exploration of the diversity variable (in the biophysical redm) found that openness
to diverdty was a stronger, perhaps more easily measurable concept than some atempt to
inventory amgor part of the skill repertoire in terms of variation in culturd schema. Indeed in
an unchanging material environment diversty might even be a disadvantage. The key dement of
evolutionary processis change. It isonly with mgor natural and socid changes that diversity in
gene pool and in cultural patterning can be advantageous, provided some eements of the gene
and cultura pools turn out to have adaptive advantage. Here is where culture has such a
powerful role, because idedly al one needs is one or a few individuds to come up with some
useful adaptive response for dl other members of a culture-usng community to copy—
provided, of course, that those other members are open to innovation. The diversity variable in
future tests of the theory, then, should focus more on the openness qudlity, rather than smply the
existence of numerous aternatives for doing something.

Having run the test and the after-test explorations, where does the overdl program stand?
The core of the program, the overdl axiom in which adaptive potentid predicts well-bengin
terms of physicd and menta hedth (and by implication, biocultura success) is supported in the
overdl varidbles, Aptot (minus measures for the symbolic reddm) and CMItot. Of the three
optima conditions and their components postulated in the origind thought experiment there has
been more support for the biophysicd and interpersond redms than for the symbolic ream
which has remained problematic (though difficulty of measurement may be just as problemétic
as the conceptudization). The timing dement in god orchedtration and its possible relation to
diversty now emerges as the prime area for further sudy and measurement.
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Realms of Human Overall Security Freedom
Concern Condition Component Component
Biophysical Control& Adaptivity Efficacy Diversity
(materid)
Interpersonal Altruism Affiliation (Prosocial)
Autonomy
Symboalic (1) Creativity Metaknowledge I deaphoria
Symboalic (2) Coherence {Social Justice} M eaningfulness
Symboalic (3) Noesis/Logos { Stewardship and {Sdf-Discipline}
Ritual}

Table 3: Showing the three realms and the conditions of adaptive potential associated
with them. The three alternatives for the symbolic realm demonstrate the provisional
nature of those conditions. The first resulted from a thought experiment and was tested.
The second and third are based on ideas concerning the pre-frontal cortex and its
significantly more recent development in Homo sapiens. These are still being explored
and organized for future testing.

In this way exploration in dternation with tests can modify the theoreticd models and overdl
program through successive gpproximations toward mechanisms of culture transmisson and
predictors of bioculturd success that are il largely unknown (at leest in the context of the
present theory). In such a manner it is possble to move toward discovery processes that
concern more dynamic and systemicdly interlinked cultural processes.

The current mode of the program described here has focused initidly on the more rapid
procedure of questionnaire adminigtration. With improvements in the questionnaire studies other
types of andyss become increasingly dedirable as corroboration of the overdl theory. In
particular, the use of content analysis may yield better results in some respects. For example,
the recent finding that content analyss predicts longevity and protection from Alzheimer’s
disease among Catholic nuns (Danner, et d. 2001; Snowdon, et d. 1999; Snowdon, et da.
2000) would fit right into a research program of adaptive potentid. Reliability of such dudies
could be enhanced by computer facilitated content analysis (Colby 1985).

Wider Implications: The Modalities Of Inter personal Relations

The vdidation of afiliation and autonomy as adaptive potential variables makes possble a
next step in the program, that of defining moddities of interpersond relaions. While for some
purposes moddities may require more nuanced conceptudizations of agency as for example in
work by Browner (2000 p. 784) it is useful to single out 4 basic types as shown in figure 2
below. These moddities sum up interpersond relations as observed through commands,
suggestions, questions, interactive discussons and responses in the behaviora patterns of
interacting individuds and groups. Motivating these observed expressons are underlying
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attitudes that go beyond face-to-face behavior to political attitudes, voting behavior, and
ideologies, both politica and rdigious. Each moddity thus helps to explain commonly observed
psychopalitica behavior and ethnic atitudes as they characterize the generd socid surround of
anindividud. The four modaities areillugtrated in figure 2 below.

Affiliation
Low High
High Competitive Egditarian
Rdations Rdations
Autonomy
Low Authoritarian Paterndistic
Rdations Rdations

Figure 2 Showing four modalities of interpersonal behavior
as defined by components of the altruism condition of
adaptive potential.

Pater nalistic Relations

As implied by ther defining condituents, paterndism characterizes an affectionate but
unequa datus as between father and child where the child has low autonomy. This moddity
extends beyond the family to other individuas, and groups in which a dominant person or group
regards another person or group as needing specid care, requiring guidance, being child-like, or
varioudy lacking in culturd capita or wisdom and hence lacking the ability to be an autonomous
individud.

Competitive Relations

The competitive moddity emphasizes autonomy but lacks postive fedings of afiliaion and
hence paterndigtic respongbility. In the absence of affection autonomy loses its prosocid
character. It focusesinward on the saf and can turn hostile toward outsiders seen to congtitute
a comptitive threet.

Egalitarian Relations

Respect, tolerance and affection characterize the egditarian moddity. They dso greatly
incresse the frequency of dtruigic acts. Presumably it is the moddity most conducive to a
positive (parasympathetic) autonomic state.

Authoritarian Rdations
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Authoritarian moddities emphasize control through patterns of dominance and submisson
(Altemeyer 1981; Altemeyer 1996). This moddity is more likely to be expressed when there is
a perceived threat or dress levels are high. For example, Sdes found a corrdation between
economic dress and increased authoritarianism in United States history (Sales 1972; Sales
1973; 1973). Authoritarianiam is rdevant to human evolutionary studies because it emphasizes
a defensive and hostile boundary maintenance motivated &t least in part through past or chronic
high levels of autonomic arousd. The authoritarian modality characterizes the socid hierarchies
that are S0 visble among chimpanzees, baboons, and other animds and which strongly influence
the production of corticosteroids and presumably other stress substances (Sapolsky 1992).

Discussion

The above gpplication of the theory is limited to the interpersona realm conditions of well-
being: autonomy and affiliation. A reaed extension of the above categorization adds conditions
in the other two reams to define the generd tone or mood of behavior as a kind of expansve
freedom and afeding of security with agroup or family as dreedy illustrated (see Table 1).

While totditarian societies emphasize a rhetoric of security dong with inditutions that
promote security of a kind, security is undermined through intolerance of the autonomy of
ctizens. Further, in practice there tends to be a low leved of afiliaion which negates that
security and which reflects conditions mapped in cross-culturd studies (Rohner 1975; Rohner
1986).

This discursive discussion suggests a generd direction that future gpplications of the theory
might go. Three moddlities, paterndistic, competitive, and egalitarian, were discussed at length
(prior to the development of adaptive potentia theory and the componentia definitions of the
moddities) in the andyss of ethnic relations in Chigpas Mexico and in Guatemda (Colby 1966;
Colby and Berghe 1969; van den Berghe and Colby 1961). Redefinition of these moddlitiesin
terms of adaptive potentia theory suggests how biologica substrates might motivate behavior
and channd it symbalicdly and ideologicaly through indtitutiond forces that function for these
subgtrates as suggested by Mainowski’ s need/ingtitutiona functions.

Summary and Conclusion

In summary, with a definition of culture in terms of pattern/schema tandems, the andys's of
culture transmission becomes nore tractable. Since culture buffers stress and increases fitness
the mechanisms and content of culture transmission can be relaed to adaptive potentia and
tested. Optimd conditions of adaptive potentid differ by redm: adaptivity for the biophysicad
realm, atruism for the interpersond realm, and more provisondly, crestivity (and possibly god
orchedtration) for the symbolic relm. These conditions predict well-being and hedth. In
successful tests of the conditions, the conditions themsaves become vdidated as theoretical
condructs. A pattern/schema tandem concept of culture facilitates a theoretica program such
as the one just described. Because it covers both phenomenal and idedtiond orders it
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accommodates cognitive as well as macro-level socid anthropologicd studies and might dso
extend to sudies in linguigtic anthropology, biologica anthropology, and archeology.

To conclude, it has been argued here that socia anthropology has not been irreversibly
converted to an exclusvely humanistic endeavor at the expense of science. We can emerge
from the recent science — anti-science turmoil with a clearer vison of the rdevant issues and
with renewed vigor for anthropology as a scientific enterprise. Moreover, the movement back
to science does not preclude a more informed concern for values and the study of sociocultura
pathology as | have tried to show. Clearly theoreticd programs such as the one | have just
described raise many issues not touched upon here. My focus has been on how theoretica
programs in socia anthropology can move forward even in aress of study thought to be outside
the purview of a scientific gpproach. A progressive program dternates between tests and
exploratory studies in successve gpproximations to some objective redity. The use of
theoreticd models and discourse makes the process more transparent.  The relationship of this
approach to issues usudly regarded as part of the humanities may help to once again bring the
four fidds of anthropology — linguidic anthropology, biologica anthropology, sociocultura
anthropology and archeology together in a humanigticaly concerned, yet vigoroudy scientific
discipline.
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