














92 Chaos and Society

chaos, the instability (relative to a system fully in the orderly regime) of the forcing struc-
ture allows useful alterations in that structure to link up, while the homeostatic lefndency
native to these structures conserves the basic state cycle. [t is the complex. z.ldapuve sys-
tem's simultancous potential for entering a vast number of states, and its ability t<-) greatl.y
limit that potential, that enables such systems, poised on the edge of chaos, to exhibit ‘thexr
strongly adaptive behavior in the instance of disturbances affecting one orlmore of their !o-
cal features. “Here many mutations cause minor changes and some mulam.)ns cause .major
changes. In a changing environment, this range of responses provides adaptive bufferlng:' If
the abiotic or coevolutionary world changes dramatically, large useful changes.due to sin-
ole mutations can be found rapidly: if the world changes only slightly. minor useful
:hanges in behavior tie to hand™ (121, p. 232).

4. Approaching Culture’s Complexity

To recap my argument so far: Starting from E. B. Tylor's inaugural definition of Cul?uré.
anthropologists and sociologists have struggled with what it means for.culture (or s-o.C|Aet))
to be a “complex whole.” The pursuit of this complex whole has met wnl-1 'se'vere criticism.
For in order to maintain culture’s wholism, cultural relativists and positivists have been
forced to artificially limit the range of meanings that might attach to cultural syml?ols or
values. Complexity theory 0o is interested in complex wholes. MoreO\./er. the paradlgr.n .of
complex adaptive systems may ecscape the shortcomings of l'C]flllVlSl and pOS{tl\"lS(
wholisms, for within this model meaning is not limited by scholarly hiat. Rather, the l|‘n111.?»
tion of meaning is a function of these systems’ inner processes. Supcrabundm\t meaning is
the store of adaptive potential and plays a crucial role in the functioning Of. complex adap-
tive systems. Finally, I presented Kauffman's model of the compleandaiptn'e system, and
the three tiers of his revised evolutionary theory. First, natural selection is not the sole en-
gine driving evolution, but is complemented by spontaneous order. the property ‘of s.onlle
systems to severely limit the length of their state cycles and to preserve homeostaﬂs within
those cycles. This first stage provides a functional explanation of what it means for some-
thing to have an identity, to be a complex whole. Second, we have seen that complex sys-
tems tend towards homeostasis as a result of forcing structures, chains of elements con-
nected by canalyzing rules. which are particularly resistant to mutative pressures. F.inally.
Kauffman's contextualization of Boolean nets within a coevolutionary model leads hu}\ to a
“terribly important bold hypothesis,” namely that “adaptive evolution achieves the kind of
complex systems which are able to adapt™ ({1]. p. 235). For a system to be complex, whole,
and adaplive it must necessarily achieve the poised state at the edge of chaos. L

Now that we have this rather impressive model from Kauffman, what to do with ‘n‘?
Kauffman's Boolean nets are mathematical idealizations of systemic behaviors, quantifi-
able, determinate, exact. It goes without saying that similar mathematical-logical modcls
are impossible to generate for many actual cultural and social systems, if not alll. . .

Take, for instance, my study of Buddhism. Buddhism had a long and varied h1§tory' in
ancient India, stretching from the fifth century B.C.E. to the fourteentb C.E. Narrowlr?g this
scope, my own research focuses upon a single monastic site founded in Weslem Fnd!a d'ur—
ing the late fifth century (c. 462-480). Named “Ajanta” after a nearby village, (hlS.SIIC 1sa
complex of thirty-one worship halls and monastcries hewn out of a §hecr méuntaxn sca'rp
overhanging a river. These Buddhist caves were no mean hovels for impoverished monks.
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Rather, the Ajanta caves were religious donations made by members of a royal court. They
were stone chambers transformed into grand palaces of religion, adorned with the finest
paintings to come from ancient India, as well as exemplary architecture and sculpture. Pos-
sessing many epigraphic records as well, Ajanta is unique in India for its wealth of data,
rendering it a source for information regarding India’s political and economic histories on
the one hand, and its culture, ideals, and ideologies, on the other. Indeed, Ajanta holds par-
ticular interest precisely because it is one of the few Indian Buddhist locales from which
evidence sufficient for a reconstruction of circumstances surrounding its creation is pre-
served. Lacking such evidence, the multi-leveled consideration of Ajanta’s local commu-
nity as constituent of a complex and dynamic social system is impossible.

Yet, despite Ajanta’s scholarly riches, it would be impossible to stipulate and organize
into an NK network model all the doctrinal, political, economic, familial, psychological, lc-
gal, ecological, meteorological, geographical and aesthetic factors consequential for
Ajanta’s realization. Beyond the sheer complexity of such a project, the necessary data is
simply not available. Kauffman describes his Boolean networks as “a caricature,” but holds
that they are nevertheless “"a powerful idealization with which to think about a broad class
of continuous nonlinear systems” ({2], p. 188). Is this model useless because | cannot con-
struct — even in caricature — an algorithm for the production of these Buddhist caves that
accounts for everything significant at the site? Is the autonomous random NK Boolean net -
work not a model at all when it comes to this cultural production, but simply the basis for
an analogy?

The answer to these questions depends largely upon one’s acceptance or rejection of the
complex adaptive systems paradigm itself. If onc acknowledges Kauffman's (tentative)
claim that he is on track to discovering the “characteristic features so deeply requisite for
the capacity to adapt” (p. xiv), and if one acknowledges that these features construct organ-
isms intermnally “such that they are in the solid regime but near the edge of chaos™ (p. 279),
then one must acknowledge that the adaptive capabilities of all systems — physical. biolog-
ical, social, and cuitural — resuft from their being in the solid regime near the edge of
chaos. If one considers that this poised state is predicated upon there being a self-organized
system, and if one considers that systems self-organize through the production of forcing
structures by means of canalyzing rules, then one might inquire into how social or cultural
systems self-organize, what constitute the nodes in a social or cultural forcing structure, and
what Kinds of rules might link these nodes. in short, if one accepts Kauffman's work, one
accepts the thesis that a “general law concerning the evolution of self-constructing open,
far-from-equilibrium systems™ (p. 389) is possible. This possibility in turn allows, even re-
quires, onc to search for the systemic properties and meta-systemic behaviors predicted by

this general law within evolutionary systems that cannot be directly modeled mathemati-
cally as complex adaptive systems.

This is not the venue in which to assess the complex adaptive systems paradigm'’s valid-
ity. Instead, acknowledging Kauffman’s claims and accepting his work, I will return to the
matter of culture for the remainder of my talk. In particular [ will attempt to explore culture
as a complex adaptive system through Kauffman's model of self-organization. forcing
structures, canalyzing rules, and chaos. How can one understand culture as a self-organized
complex whole, i.c.. a forcing structure organized, or linked, by canalyzing rules that foster
homeostasis in the face of environmental chaos, yet also allow for systemic evolution? Of
what is this structure comprised? What are the canalyzing rules?
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This investigation began with Tylor’s characterization of culture as a “complex whole.”
But now, by way of approach to culture as a complex and adaptive whole, we can take ad-
vantage of developments in anthropology that have “narrow|ed] the concept of culture so
that it includes less and reveals more™ (|5}, p. 73). Particularly apropos here is Geertz's pre-
sentation of culture as “semiotic™

. man is an animal suspended in webs of significance he himself has spun. |
take culture to be those webs ([6]. p. 5).

Geertz spins a kind of NK Boolcan web himself, wherein the cultural system is the
“ordered system of meaning and symbots, in terms of which social interaction takes place™
and the social system is “the pattern of social interaction itself”™ (p. 144). Culture being the
shared symbolic values that connect a random population into a society, one can translate
this relationship into Kauffman’s terminology thus: culture provides the canalyzing rules
that define social setf-definition. More specificaily. culture’s forcing structure is comprised
of N clements organized into a dynamic system of symbolic values: culture’s canalyzing
rules are the K connections between cultural elements that give rise to colierent societies.

As onc might expect. this utilization of the complex adaptive systems paradigm raises
more problems than it solves. For although we can translate Geertz's terminology mto that
of Kauffman. the fidelity of this translation is by no means certain. Culture is a complex
whole insofar as its elements are diverse and linked: it is a complex adaptive whole insofar
as the symbolic values which comprise it are fluid, open to reinterpretation and reintegra-
tion in the event of environmental pressures. Accordingly, to test the applicability of
Kauffman's model to culture we must determine how the symbolic values that give identity
to a cultural system form a complex systemic whole that remains orderly at the edge of
chaos: how culture can serve simultancously as the basis of social-systemic selt-identity
and the locus of mutation and systemic evolution: what the properties of culture systems
may be that facilitate dynamic self-organization, as do Kauffman’s canalyzing Boolean
functions.

Geertz himself provides additional insights through which to address these questions. He
writes. “so far as culture patterns, that is. systems of or complexes of symbols. are con-
cerned, the generic trait which is of first importance for us here is that they are extrinsic
sources of information™ (]6]. p. 92). In Geertzian terms, cultures are systems of extrinsic
and informational symbols. By “extrinsic.” Geertz means that cultural symbols “lie outside
the boundaries of the individual organism as such in that intersubjective world of common
understandings into which all human individuals are born™ (p. 92). By “sources of informa-
tion™ he means that “culture patterns provide ... programs for the institution of the social
and psychological process which shape public behavior™ (p. 92) in much the same way that
DNA strands enable the formation of proteins. For Geertz, culture is “semiotic.”
“extrinsic,” and a “source of information.” And | would propose our questions about cul-
ture as a complex whole may be answered iff we can ascertain how these three properties
“canalyze” cultural vatues into a functional whole capable of adaptation. The remainder of
this paper will attempt to explore how this mechanism works, exploring each property in
turn.

Let us begin with culture as “semiotic.” Being semiotic. the "webs of significance” that
comprise culture are, in Geertz's words, “interworked systems of construable signs”
(p. 14). However, Geertz and his fellow symbolic anthropologists have been notoriously
unsystematic in their use of semtological terminology. This circumstance 1s noted by E.
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Valentine Daniel, who has attempted to set the discourse aright through appeal to Peircean
semiotics. The Peircean sign is an irreducible triad, of the sign itself, the object, and the in-
terpretant:

Objects may exist in the universe as individual empiricities or existent facts, but
they do not become real until and unless they are represented by a sign, which
representation is interpreted as such by an interpretant ([7], p. 19).

Indeed, Peirce’s understanding of the sign is the crucial foundation of my own analysis.
The Peircean sign is suitable as an N clement within a complex adaptive whole, for such a
sign can never have a static meaning. The sign — its own first element — is recursive.
leaving open the possibility of a glissade between the sign and its own representations as
“sign.” Again, the sign is other than itself; for, to be significant, it requires the work of an
interpretant, which unites sign and object. Like Geertz's “man.” the significd object, too, is
suspended in webs of significance. Indeed, Peirce even eliminates this distinction between
“man,” “object” and “sign”™ when he stipulates that “the interpretant becomfes| in turn a
sign, and so on ad infinitm™ (|8, p. 58). We draw ever further from the object as we draw
cver closer to the sign in its totality, its complex locus of meaning.

The sccond property of culture, according to Geertz, is that it is “extrinsic™: “Culture is
public because meaning is™ ({6], p. 12). And we have just found that semiotic meaning is
public because the sign cannot exist apart from the work of interpretation, which. of course,
requircs there be a worker.

To explore this aspect of culture, I will once again hearken to my work at Ajanta. Cul-
ture’s publicity is crucial to my study of the Ajanta caves, for the evidence these caves pro-
vide is irreducibly public. My broader study of Buddhist culture can undertake the analytic
challenges it sets for itself only if the full range of these caves” material remains — paint -
ings, sculptures, inscriptions, architectural plans, as well as minutiae, such as door-fittings,
chiseling styles, plaster materials, and numerous other details — are viewed as signs of
signs. Functioning as signs of an understanding, a set of values, a structure of meaning,
what have you, shared by Ajanta’s community. the painting of a distressed princess and a
sculpted door guardian’s serene smile are religious artifacts alongside the site's monolithic
icons and hagiographic renderings.

To clarify what is at stake here, | must explain a bit of Buddhism. Properly speaking. a
“Buddhist™ is someone who performs a ritual in which he “takes refuge in the Three
Jewels.” These Jewels are the Buddha (the religious ideal), the Dhurma (the universal
Truth). and the Sangha (the Buddhist community). As a famed Tibetan teacher put it, “one
does not enter the ranks of Buddhists until one has gone for refuge™ ([9], p. 49). The Three
Jewels, true to their metaphor, are gems whose many facets (doctrinal, ideological, institu-
tional. mythical, practical) glint variously in the light of inquiry. Although these Jewels’
.faces can never be wholly illumined — indeed, there would be no magic in a gem cvenly
illuminated throughout — all that is Buddhist can finally be reduced to a facet of one of the
Three Jewels. To say that the Ajanta caves were Buddhist, thercfore, is to say that they con -
tained representations of the Three Jewels. As this site's patrons represented the Three
Jewels, communicating their conceptions of what it meant to be a Buddhist, these patrons
constructed their own identities as Buddhists. Similarly, we can speak of Buddhist culture
as predicated of the Three Jewels. Bringing in the element of Kauffman's Boolean nets, we
might say that Buddha, Dharma, and Sangha are the N clements that form the forcing
structure of a Buddhist-order. For people who are Buddhists, these Three Jewels force se-
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lectivity upon the interpretation of environmental information, and delimit the range of po-
tential meaning. A Buddhist culture “spontaneously” self-arises as individuals enter the
Buddhist community through the taking of refuge in the Three Jewels. Significantly. al-
though the formula by which onc becomes a Buddhist has the form of a personal confes-
sion of faith — 1 go for refuge to the Buddha. I go for refuge to the Dharma, I go for refuge
to the Sangha — the rite’s universality renders it less a credo, a declaration of personal be-
liefs, than an illocutionary enactment thereof.

In bricf, the issue in the study of Ajanta’s Buddhist culture is nor of the private interior
of religious belief. indian Buddhism possessed nothing comparable to a genre of confes-
sional literature: the intimate motivations these long-dead individuals had for undertaking
reli gious action are now all but lost. The Buddhist identity (the cultural Self, the forcing
structure) to be found in the cave monasteries’ realizations of the Three Jewels is that of
Buddhists as public actors, religious actors whose personalily was articufated in artifacts
rather than articles of belicf. This distinction is borrowed in part from one the anthropolo-
gist Roy Rappaport draws between “belief” and “acceptance.” Belief and acceptance are
two modes of personal involvement in matters religious, but, as Rappaport stipulates,
“Belief [is] ... some sort of inward state know able subjectively. if at all. Acceptance. n
contrast, is not a private state but a public uct, visible ta both the witnesses and the per-
former himself” ([10]. p. 194) This is to say, by participating in a public religious act “the
performer accepts. and indicates to himself and others that he accepts. whatever is encoded
in the canon of the liturgical order in which he is participating”™ (p. 193, fully italicized in
the original). The information uccepted. the canon “encoded™ in the liturgical order, is
nothing other than the pubtic sign. The analytical utility of Rappaport’s distinction lies in
the following corollary: no matter what one’s personal motivation for involving oneself in a
public religious act — whether it is because one privately believes in the efficacy. canons,
or ideals encoded therein. or because one is simply playing to community expectations —
the artifacts left by such participation can be treated as indices of a total religious fact.

Third. culture coalesces into a complex adaptive whole because the public signs that
comprise its forcing structure are also “sources of information.” Kautfman located adaptive
behavior at the edge of chaos because in that regime individuated islands of adaptive po-
tential are able to “communicate™ with one another and to coordinate and accelerate their
adaptive accretions. Evolution is a function of the increase in mutual information. This
view — adaptive behavior is the functional exercisc of knowledge — is not unique to
Kauffman, who reflects that “complex living systems must ‘know” their worlds™ ({2},
p. 232). Indeed. Christopher Langton takes this understanding one step further, establishing
information processing as the halimark of a system deserving of the epithet “living™

The most salient feature that distinguishes living organisms is that their behav-
jor is clearly based on complex dynamics of information. In living systems, tn-
formation processing has somehow gained the upper hand over the dynamics of
energy that dominates the behavior of most non-living systems (| 111. p. 42).

The lower edge of such knowledge is found i the chemical signals through which an
Escherichia coli bacterium negotiates its world. recognizing nourishment to maintain its
own metabolism and reproduce. At a higher level, I can attest by personal observation that
Maharashtrian langurs dearly love bananas and oranges, but will not even touch a tomato, a
New World fruit. Insofar as tomatoes are not physically hazardous to the langur, we would
speak of tomato-eating langurs as displaying adaptive behavior conducive to greater fitness
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(unless — to point out the multi-leveled problems of coevolution — Indian tomato growers
are a particularly bellicose breed, more prone to kill langurs than simply scare them away);
we could describe such behavior as indicative of these langurs’ fuller knowledge of their
world. Adaptive behavior represents an increase in environmental knowledge, be that envi-
ronment natural or cultural.

On the level of evolutionary development attained by human communities, culture is the
source of information through which the world is modeled and made socially and psycho-
logically habitable. This information is public and semiotic. It is also pragmatic, and therein
lies its potential for fostering adaptive behavior. Adaptation is possible only when in-
creased knowledge can be shared across the system, that is to say when local adjustments in
the self-organized forcing structure are able to occasion beneficial alterations in systemic
behavior. On the level of culture, this sharing of knowledge takes place in terms of signs,
i.e.. public meanings, and is cnabled by the self-realization inherent to acceprance.

In light of Rappaport’s ucceptance, cultural knowledge is a species of sclf-knowledge
wherein the biological self contacts its own publicity: an individuai’s participation in religi-
ous activities signals to witnesses and the performer himself his acceptance of the perfor-
med liturgy’s encoded canons. Like the Piercean sign, this self-conscious actor is both re-
cursive and other: the biological self participates in cultural meaning (mmanipulates signs)
through the public self (interpretant). Such self-knowledge is called “pragmatic™ because
the public self is itself known through its interpretation of signs, which are nothing other
than its public actions. This pragmatic knowledge, in turn, is the source of adaptive poten-
tial because the infinitude of semiological interpretations based on culture-supplied infor-
mation renders self-knowing an open-ended process. Identity is the Janus-face of accep-
tance, which is nothing other than the irreducible publicity of action. The relentless search
for identity is the engine driving the work of adaptation, for the biological self can never
quite become adequate to its social significance when that significance is ever heaving and
deforming.

Culture works to bind a community in its webs of significance as it supplies the shared
signs through which a community knows its world and as it fosters a communally shared
interpretation thereof. But the study of culture as a semiotic enterprise works by reading a
community’s objects. its artifacts, as stgns implicated in an indefinite web of interpreta-
tions. For the members of an ancient Indian Buddhist community, a knowledge of them-
selves as Buddhists involved an integration realized pragmatically in action. We designate
this act of interpretation by other well-known terms: excavation and decoration. Inputs af-
fecting artisans and inhabitants at Buddhist cave sites might have included the number and
status of new patrons and the fluctuating amount current patrons were able willing to de-
vote to their projects; inputs affecting potential or actual patrons might have included a de-
sire to raise one's personal prestige within the court, a powerful religious experience, a
death in the family. Qutputs are measured in terms of the chosen iconographies, the in-
tended iconologies, decorative schemes, donative formulac used, epithets adopted. Signs
all, meaningful as public and shared displays of knowledge. Through these acts, the public
selves of these ancient Buddhists have themselves became objects, which in our modern
academic environment are signs for cultural analysis. Indeed, all three elements of the tri-
adic sign are present cqually in my study of Buddhist culture at Ajanta: the object is the
self-understanding of Ajanta’s community — which is nothing other than its complex
behaviors — represented in the Ajanta caves as sign; the interpretant being this very paper
I read to you today.
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5. Conclusion

To sum up the final section: following Geertz, 1 have presented “symbolic values” as the
building blocks of cultural systems. And [ have suggested that by viewing these symbolic
values under the Piercean rubric one can comprehend how they coalesce into a system that
is simultaneously homcostatic and capable of change. Piercean signs have no absolute val-
ues determined within an idealized chain of signification; participants in a culture do not
merely reflect fixed cultural values through their actions. Rather, the values cultural signs
embody are fluid, for the members of a culture interpret their own experiences through
these signs, but that very act of interpretation alters the signs’ values, allowing them to re-
main meaningful within a dynamic social environment. The range of any sign's meaning is
potentially infinite. Yet as meaning is pragmatically realized in action this range is vastly
reduced to a tiny sub volume of its potential, allowing for stability on the edge of chaos.

To be sure, this initial attempt to present cullure as a complex adaptive whole is sketchy
and incomplete. 1 rely upon Geertz's characterizations of culture. Yet Geertz's work has
come under severe criticism, if only because he does not explain what he means by the
“meaning” inherent in cullural values {12.7, 1}. Though Geertz's prose works neatly into
my discourse, any amplification of this paper would require that 1 address Geertz's work in
order to clarify how my presentation of culture as a complex whole differs from his own.
Indeed. there may even be more uscful accounts of cultural systematics that | have ignored.
Similarly, I have relied heavily upon the work of Stuart A. Kauffman, but only touched
upon a sampling from his monograph [13]. The study of complex adaptive systems of
course far exceeds Kauffman's work. In this bricf study I have possibly ignored genetic al-
gorithms |14] other than NK Boolean nets, explanations for systemic self-organization
other than forcing structures brought about by canalyzing rules, or other essential properties
of complex adaptive systems that could be of even greater value for the study of culture
than those | did present. At this preliminary stage of my investigation, | hope to have
demonstrated that if the complex adaptive system at the edge of chaos is accepted as a
paradigm for evolutionary systems then the scholarship dedicated to thesc systems can of -
fer models through which to understand the workings of the social world.
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