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Introduction

Anna Marie Prentiss, Ian Kuijt, and James C. Chatters

Evolution is the proposition that all organisms on earth, past,
present, and future are descended from a common ancestor. . .

(Eldredge 1989:1)

Cultural evolution, much like general evolution, works from the assumption that
cultures are descendent from much earlier ancestors. Indeed, it is now becoming
clear that the world’s cultures may even derive from a specific common ancestor,
perhaps originating in the vicinity of the Upper Nile in East Africa over 50,000
years ago (Bar-Yosef 1998). If this is the case, cultures have since diversified on
a scale eclipsed only by the array of biological species. Human culture manifests
itself in forms ranging from the small bands of hunter-gatherers that in many ways
probably charactorize that original culture, through intermediate scale complex
hunter-gatherers and farmers, to the high-density urban settlements and complex
polities that characterize much of today’s world. A major implication is that cul-
tural evolution was partially (if not substantially), as originally argued by Darwin
(1859) for biological species, a historically branching process (e.g., Collard et al.
2006).

Developing an understanding of the history and processes of cultural evolu-
tion has been a paramount goal of archaeology. Archaeology has made substantial
strides toward this goal, identifying and explaining the major transitions leading to
today’s cultural patterns (e.g., intensive agricultural systems and associated complex
societies) and, recently, considering the effects of cultural practices on landscapes.
Advances have come so fast that we seem to be on the brink of a new genera-
tion of questions about our past. Yet, as lamented by Schiffer (1999) and Upham
(2004), archaeology suffers from insufficient unity in its theoretical approaches and
practices. This is particularly true in reference to the development of evolutionary
theory in archaeology. As noted by Upham (2004:8), “archaeology . . . has yet to
find meaningful accommodation with evolutionary theory, a body of knowledge that

J.C. Chatters (B)
Applied Paleoscience; AMEC Earth and Environmental, Inc, Bothell, WA; Department of Earth
and Environmental Sciences, California State University, Fresno, CA, USA
e-mail: james.chatters@amec.com

1A.M. Prentiss et al. (eds.), Macroevolution in Human Prehistory,
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2 A.M. Prentiss et al.

includes the most powerful ideas in science.” Particularly detrimental has been the
schism between proponents of processual archaeology, with its emphasis on ecology
and cultural systems, and those of evolutionary archaeology, with its NeoDarwinian
interest on culture as populations of information units reflected in artifacts.

During the 1960s and 1970s paleontologists settled a similar debate through
the development of paleobiology, which focuses on macroevolutionary processes
(Gould 1995). This facilitated new collaborative research, greater discussion, and
a shared set of scientific questions and goals (compared to archaeology) focusing
research on some of the most important of evolutionary problems, including the
evolution of diversity, variation in the frequency of evolutionary innovation, effects
of global environmental perturbations on the biosphere, and impacts of biological
systems on the earth’s surface (Jablonski 1999). The primary distinction between
paleobiology and archaeology (other than the obvious difference in subject matter)
comes in its degree of theoretical integration, which enables it to address the com-
plex and fascinating interaction between micro- and macroevolutionary processes
that give rise to the history of life.

The chapters in the volume examine the dynamic interaction between the micro-
and macroscales of cultural evolution, explicating a theoretical approach to the
archaeological record that has been termed evolutionary processual archaeology
(Spencer 1997). We believe that this approach offers significant opportunity to suc-
cessfully integrate positive elements of both evolutionary and processualist schools
of thought. The approach offers novel insights into traditional processualist areas of
study that include the processes of cultural emergence, stasis, collapse, and extinc-
tion in a wide array of cultural contexts. Authors draw on Darwinian macroevo-
lutionary theory to address topics that include socioeconomic change, evolution
of social inequality, and the development of new sociopolitical entities in contexts
ranging from the High Arctic to the arid valleys of Oaxaca, Mexico, and the Near
East. Consequently, these contributions form a stepping-off point for a significant
new range of cultural evolutionary and socio-ecological studies.

In this chapter, we provide background information to help contextualize the
chapters in the book. We introduce macroevolutionary thinking in anthropology
and subsequently argue for a workable and inclusive macroevolutionary model for
archaeology. Finally, we close with a discussion of directions in cultural evolution-
ary research.

Macroevolution and Archaeology

The promise of archaeology lies in its ability to examine cultural evolution
across great spans of time (Binford 1962; Lyman and O’Brien 1998; O’Brien and
Lyman 2003). While it is impossible to track change on a short-term ethnographic
timescale, archaeologists are in an optimal position to assess the long-term histo-
ries of cultures and cultural elements. Consequently, archaeology is aligned with
paleontology as a macroevolutionary science and is excluded from the kind of
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microevolutionary study that must be undertaken exclusively by ethnographers and
molecular biologists. Of course this does not excuse archaeologists from under-
standing the processes of cultural microevolution, since they form, in many ways,
the backbone of macroevolution.

Evolutionary archaeologists (O’Brien and Lyman 2000 2003; see also Mesoudi
et al. 2005) promote archaeology as a macroevolutionary science but with an empha-
sis on the long-term histories of artifacts, in essence, focused on artifact-based
cultural phylogeny. Assuming artifacts represent extended human phenotypes (per
Dawkins 1990), they argue that by examining change in artifacts they are monitor-
ing the general evolution of Homo sapiens. If they are tracking evolution on this
extended organismic level, then this specifies a particular form of macroevolution
defined by Eldredge (1989:11) as organismic macroevolution or “the accumulation
of phenotypic (and underlying genotypic) change in organisms that results from
their living in aggregates called populations or demes” (italics in original). This
is the historically standard form of macroevolutionary study in which investiga-
tors examine adaptive relationships between organismic phenotypes and their envi-
ronments (Simpson 1944). The synthetic model of Darwinian evolutionary process
extended to the long term is organismic macroevolution.

Taxic Macroevolution

Paleobiologists study another form known as taxic macroevolution that empha-
sizes “(monophyletic) taxa as . . . branches . . . of the phylogenetic tree of life”
(Eldredge 1989:12–13). With a focus on evolutionary entities at higher scales, such
as species and genera, paleobiologists examine such phenomena as relationships
between extinction, speciation, and radiation of taxa or the complex relationships
between taxa and ecosystems. Most critically, they recognize that law-like evolu-
tionary processes may act exclusively on higher scales that cannot be recognized
by microevolutionists. When combined with genic and organismic evolution, taxic
macroevolution offers an inclusive approach to the history of life (Eldredge 1989,
1995, 1999; Gould 2002; Jablonski 1999; Stanley 1979, 1998).

Taxic macroevolution is predicated on the ability to define and recognize evolu-
tionary individuals above the scale of organism. Taxic macroevolutionists rely on
the Biological Species Concept (BSC) of Dobzhansky (1937) and Mayr (1942),
which asserts that species are real in the sense that they are reproductively isolated
populations (or interacting populations) of organisms (debates over this concept are
reviewed in Eldredge [1989] and Gould [2002]). If species are in some empirical
sense “real,” they can also be defined as evolutionary individuals (Ghiselin 1974;
Hull 1976) or entities that have parts, names, and are spatiotemporally bounded (in
contrast to classes without bounds) (Eldredge 1989). Within this framework, the
species Homo sapiens is recognized as a bounded entity with a birth, life span,
and eventual death in the same way that individual organisms are bounded entities.
Eldredge (1989) argues that this is confirmed in the fossil record where species are
individuated and sorted in a manner consistent with the actions of genetic drift and
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natural selection. If the birth (and death) of species is a critical element in evolution,
it implies that the pattern of evolution is not necessarily always continuous and grad-
ual but perhaps often punctuated in its form (Eldredge 1989; Eldredge and Gould
1972; Gould and Eldredge 1977; Stanley 1979). Further, if species are real and can
evolve as units, then it also means that membership within a particular taxon must
confer some degree of fitness beyond the simple abilities of the individual organism
(Vrba and Eldredge 1984).

For archaeologists seeking to build a similarly comprehensive and inclusive evo-
lutionary model for culture, it is essential to define multiple levels of cultural orga-
nization, from basic informational units to complex entities. While the existence
of basic units of information and their artifactual counterparts is not controversial
(O’Brien and Lyman 2003), the existence and identification of higher level cultural
entities have been subject to debate. This recognition of higher level cultural entities
is critical if we are to develop an inclusive macroevolutionary approach to archae-
ology. If we cannot define a defensible hierarchy of evolutionary entities, it will be
impossible to develop an understanding of how the higher level—or more complexly
integrated—entities interact with more basic units of culture. There are several criti-
cal issues that must be faced. First, what is a complex cultural entity, and how do we
recognize it? Second, could such a construct be a bounded entity? Finally, how does
such a thing evolve? We return to these questions at a later point in this chapter.

Evolutionary Anthropology

As has been amply documented elsewhere (Dunnell 1980; O’Brien and Lyman
2000; Maschner 1996; Rambo 1991; Shennan 2001), contemporary views of cul-
tural evolution in anthropology are greatly varied. Three prominent approaches are
the culture history (Lyman et al. 1997), neo-evolutionary (Harris 1979; Steward
1955; White 1949), and Darwinian evolutionary models. We view much of classic
processual archaeology (e.g., Binford 1968, 1985) within the broader rubric of neo-
evolutionary anthropology. Neo-evolutionists and processualists offer the influential
idea that cultures can be defined as functioning systems (much like ecosystems)
bounded from other such systems by differences in fundamental socioeconomic
strategy (Spencer 1997). The chapters in this volume, however, make it clear that
this “space-like” ecology-inspired formulation is incomplete without a means to
examine variability in evolutionary “tempo and mode” of these multi-scalar cultural
entities. The integration of Darwinian evolutionary theory with systemic elements
of processual archaeology offers a potentially powerful approach to the study of
cultural evolution.

The evolutionary synthesis in biology (in which the sciences of genetics and
naturalism were linked to form the modern or “neo” Darwinian theory of evo-
lution) influenced the development of four Darwinian perspectives on culture:
sociobiology (Alexander 1979; Irons 1976; Wilson 1975a,b), human behavioral
ecology (Winterhalder and Smith 1992), gene-culture coevolution (Boyd and
Richerson 1985; Cavalli-Sforza and Feldman 1981; Durham 1976, 1979), and
cultural macroevolution.
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The study of gene-culture coevolution has become increasingly influential in
archaeology as indicated by a range of recent studies (e.g., Bettinger and Eerkens
1997; Eerkens et al. 2006; Mesoudi and O’Brien 2008). However, other researchers
have studied artifact histories under the assumption that the mode of cultural trans-
mission is less important than the overwhelming effects of natural selection and
cultural drift (e.g., Darwent and O’Brien 2006; Dunnell 1980, 1989; Neiman 1995;
O’Brien et al. 1994, 2008). Archaeologists have now expanded the role of Dar-
winian thinking in archaeological contexts to focus on cultural entities existing on
organizational scales well above that of the artifact.

While Diener (1974, 1980; Diener et al. 1976, 1980) and Marks and Staski
(1988) offered early attempts at framing an inclusive macroevolutionary approach,
Rosenberg (1994) was the first to offer an archaeological model that integrated
microevolutionary and macroevolutionary theory into a comprehensive whole.
Rosenberg’s approach defines cultures as self-replicating informational systems
characterized by a design structure or Bauplan (see also Spencer 1997). Whereas
Marks and Staski substantially rejected the role of basal units and microevolution-
ary processes in macroevolution, Rosenberg outlined their central importance, par-
ticularly as a means of maintaining a reservoir of knowledge useful on all scales
of cultural formations. Rosenberg’s pioneering study was followed by several addi-
tional papers building on the same themes.

Spencer (1997) recognized the evolution of complex cultural entities and devel-
oped a sophisticated approach to the explanation derived from processual archae-
ology and paleobiology. Prentiss and Chatters (2003a, b; Chatters and Prentiss
2005) constructed a model of cultural evolution based upon tenets of punctuated
equilibrium. Exploration and modeling of higher level cultural variation as seen
from the standpoint of phylogenetics is now common in evolutionary anthropol-
ogy (e.g., Boyd et al. 1997; Collard et al. 2005; Holden 2006; Holden and Shennan
2005; Jordan and Mace 2005; Mace and Holden 2005). Evolutionary archaeologists
now recognize that adaptive strategies exist as evolutionary entities (Mesoudi and
O’Brien 2008; O’Brien et al. 2008). These studies indicate that evolutionary pro-
cesses acting on such higher scales could potentially override forces at lower levels
(e.g., microevolution).

Units, Boundaries, and Heritability

Formulations of organizational strategies, political units, and the like as evolution-
ary individuals such as those of Diener, Marks and Staski, Rosenberg, and Spencer
have not been without critics. Rambo (1991) argues that these ideas are not drawn
from Darwinian thinking. He suggests that evolutionary units on the scale of cul-
tural systems or societies do not exist in large enough populations to sustain rates
of extinction typical of biological evolution. Finally he rejects the idea that such
entities have any empirical status, arguing that no clear boundaries can be identified.
Early writings by evolutionary archaeologists (selectionists) were generally negative
on this idea as well, typically arguing that such entities are essentialist constructs
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useful only as heuristic tools for description of variation (Leonard and Jones 1987;
Lyman and O’Brien 1998; O’Brien and Lyman 2000).

The critiques of macroevolutionary thinking (beyond the organismic variety)
raise serious issues regarding the definition of cultural evolutionary units. First,
the boundaries critique (e.g., Rambo 1991) is unavoidable and common in anthro-
pology. If cultural communication is continuous, surely ideas (basal cultural units)
are freely exchanged between cultural groups, thereby negating any possibility of
a higher level cultural construct. Second, even if boundaries can be defined, it
stretches the imagination to suggest that an entire culture could be transmitted
between individual people. It is certainly unlikely that a single person could hold all
defining knowledge associated with a given culture and even less likely that he/she
could transmit it to another.

Definition of appropriate analytical entities has been essential to researchers
seeking to build phylogenies of culture and language (Mace et al. 2005), who offer
potential solutions to the problem of defining higher cultural entities. Boyd et al.
(1997) outline and critique the relevance for phylogenetic analysis of four alterna-
tive constructs: culture as species, cultures as hierarchical systems possessing core
elements, cultures as sets of cultural packages, and cultures as incoherent collections
of memes.

The culture-as-species concept is probably best exemplified by the work of
Marks and Staski (1988). Boyd et al. reject this concept, asserting that intergroup
(and intercultural) communication is constant—so constant that it would be impos-
sible to sustain an analogy to biological systems, for which substantial genetic isola-
tion can be demonstrated. Contemporary macroevolutionary theorists (e.g., Chatters
and Prentiss 2005; Rosenberg 1994, this volume; Spencer 1997, this volume) have
eschewed this definition in their formulations of higher level cultural units.

Cultural cores include sets of cultural values, beliefs, and procedures that are
particularly meaningful to their holders but may also, when used in concert, be
evolutionarily adaptive (Holden and Shennan 2005). If they provide the basis for
critical adaptations and, as argued by Holden and Shennan (2005:16), are trans-
mitted in a “conservative way,” then it may be difficult for outside memes to sig-
nificantly invade and compromise that hierarchical system, comprising the core’s
structure. Rosenberg’s (1994) model is probably closest to this form of organiza-
tion, since it recognizes a stable infrastructure and yet allows complex interactions
(exchange of memes) around it. Languages may fit the cultural core model best,
because they have core vocabularies and grammars and are transmitted in a very
conservative manner (Holden and Shennan 2005).

The idea of culture as a set of traits or memes bundled in a nearly endless array of
“packages” that may have independent histories but may also be “glued” together is
not antithetical to the culture as a hierarchical system model (Boyd et al. 1997). The
“package” model helps to explain the complex histories of “borrowing” between
adjacent cultural groups in many parts of the world that have resulted in widely
variable recombination of cultural practices. Holden and Shennan (2005) observe
that the core and package models may have significant relevance for those seek-
ing to understand deeper cultural phylogenies. Recent research suggests that the
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respective histories of particular cores and packages may be complex and will not
always entirely correlate with one another (Jordan and Mace 2005; O’Brien et al.
2008).

The fourth model, cultures as collections of memes, suggests that ideas are too
incoherent and short-lived to permit phylogenetic analysis, since they must recom-
bine very quickly and change rapidly in the face of new contexts (Holden and
Shennan 2005). Holden and Shennan reject the collection of memes argument, given
the overwhelming evidence for persistence of so many kinds of complex integrated
cultural traditions (languages, beliefs, technologies, etc.). If correct, this means that
culture has not evolved simply as a by-product of competition between memes oper-
ating as independent entities analogous to the selfish genes of Dawkins (1976). This
does not mean, however, that those smallest units have not undergone evolution, but
merely that “memetic evolution” is but one part of a more complex process (O’Brien
et al. 2008).

Viewing culture in the genealogical context as a hierarchically structured
system of cores, packages, and memes seems to offer significant potential for
macroevolutionary-scale analysis, including the construction of phylogenies (but
see Eldredge 2000, this volume; Temkin and Eldredge 2007). Such constructions
do not require assumptions of firm boundaries, and it is clear that they are heritable,
albeit in sometimes complex ways (per Boyd et al. 1997). We also add that they exist
in almost endless populations, certainly enough for cultural extinctions to play a role
in macroevolution. Consequently, we argue that there is no need to reject cultural
macroevolution on the grounds that culture lacks units, boundaries, or heritability.

Explanation and Evolutionary Process

To a cultural evolutionist, explanation requires an understanding of several things:
(1) the production of cultural variation (via the action of cultural agents, factions,
and the like); (2) the law-like operation of evolutionary principles (e.g., selection,
drift, and cultural proxies of selection and drift as occur during cultural transmis-
sion); and (3) contingency, or the impact of unpredictable historical incidents (Gould
2002), which combine to create histories of change within taxonomic groups.
Evolutionary explanation, thus, requires construction of historical narratives that
outline the interaction of these factors on the development and time/space distribu-
tion of cultural entities, much like that of biological taxa (e.g., Mayr 1982). These
procedures differ from those of ecology, which seeks law-like generalizations about
such phenomena as the energetic relationships between entities or how ecosystems
unfold.

To the more hard-line evolutionary archaeologists, culture consists of popula-
tions of extended human phenotypes (e.g., artifacts), each in some way representing
underlying memes that are, per Dawkins (1990), competing for maximum distri-
bution and longevity (O’Brien and Lyman 2000:7–8). Explanation of change must
rely on developing a detailed historical understanding of the variable persistence of
those memes. For some archaeologists (e.g., Rosenberg, this volume), this argument
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makes little sense in isolation as a means for understanding the origin of more
complexly integrated cultural entities. Others (e.g., Bettinger 1999, this volume;
Prentiss, this volume) suggest that artifact evolution could play a significant role in
cultural macroevolution, though the actual process could be complicated and, often,
indirect.

Evolutionary processualists recognize that evolution acts on multiple scales
(meme to integrated package) resulting in complex dynamics across long time
spans. Rosenberg argues that change at the highest macroevolutionary level is con-
tingent upon socioeconomic and demographic stress (e.g., infrastructure per Har-
ris 1979). To Rosenberg (1994), stress, such as population pressure (the result of
“contracultural behaviors”), is enough to favor higher rates of innovation that lead
to changes at that infrastructural level. He also notes that despite transmission of
internal or external innovations, some cultural designs (cores) will simply run their
course and eventually become “exhausted” (Rosenberg 1994:327). Dramatic decline
in the effectiveness of a cultural core (or Bauplan in Rosenberg’s convention) may
lead to disintegration and reemergence of a new system. Following this high-stress
period, cultures go through a short period of “crystallization” (e.g., Foster 1960)
in which new ideas are integrated as norms in part due to microevolutionary pro-
cesses like frequency dependence (e.g., Boyd and Richerson 1985). Consequently,
they may or may not be the most adaptive, as long as they meet basic needs by
not conflicting with newly emerging core infrastructural elements. The resulting
macroevolutionary pattern is much like that described by Diener (1980), while the
process is different in that it also invokes the actions of transmission and selection-
like processes at lower levels of organization.

Spencer (1987, 1990, 1997) also invokes the term Baupläne to describe structural
elements of cultural systems and, as with Rosenberg, is describing something like a
cultural core of Boyd et al., (1997). Spencer’s model (1997, this volume) concerns
the rapid emergence of state-level societies, namely, Monte Alban in the Valley
of Oaxaca, through a strategy he calls extrapolation. To understand extrapolation,
one must imagine several sociopolitical units (say complex chiefdoms) of relatively
equal size, counterpoised in relation to one another (a heterarchy). One of these
polities, through the use of clever military force, extrapolates its own internally hier-
archical system onto the regional heterarchy, thus forming a much larger hierarchy
and incipient state. Spencer and Redmond (2001; see also Spencer, this volume)
demonstrate that this reflects an example of multi-scalar selection forming a “driven
trend” (e.g., Gould 1988; McShea 1994) in which the selective payoffs of an emer-
gent state ultimately override those of the former chiefdoms. Kosse (1994) makes a
similar though less explicit argument.

Spencer appears to provide a more explicit role for selection during the critical
transition period of change than does Rosenberg. However, this may be a matter of
definition. Rosenberg asserts that change happens too quickly for selection to have
any effect. He is undoubtedly right that strict natural selection on biological pheno-
types would be far too slow. If we take selection to mean culturally induced eco-
nomic advantage (e.g., selection by consequences [Skinner 1981]) that might have
reproductive impacts in the long term, then his rapid crystallization period could in
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effect be selection driven. Indeed, if the core change occurs within the infrastructure,
it could not help but be driven by selection or some cultural selection proxy (e.g.,
Boyd and Richerson 1985), and given its hierarchical nature, it is probably also the
kind of multilevel selection described by Spencer and Redmond (2001).

As noted by Ames (2004), Prentiss and Chatters (2003a, b; Chatters and Prentiss
2005) argue for the evolutionary origin of cultural entities on the northwest coast of
North America using a model drawing from Eldredge and Gould’s (1972; Gould
and Eldredge 1977) theory of punctuated equilibrium. Drawing from Eldredge
(1985), Rosenberg (1994), and Spencer (1997) they propose a hierarchical cul-
tural framework of interacting entities ranging from basal memes (as reflected in
artifacts) to more complex socioeconomic “cores” (e.g., Boyd et al. 1997) such as
Resource Management Strategies (RMS; similar to Bettinger’s “complex adaptive
strategies”). As discussed by Prentiss and Chatters (both this volume; Chatters and
Prentiss 2005), RMS are best understood as organizational frameworks coordinat-
ing a host of activities spanning tool production and use through group positioning
(mobility), subsistence practices, and labor organization. Recognition of RMS struc-
ture in the archaeological record is not a simple process, requiring consideration of
many lines of evidence (e.g., Chatters 1987) to infer the emergent organizational
logic underlying integrated human adaptive behavior.

Recent research in community structure and clustering in networks (Clauset et al.
2008; Newman 2008) may offer future opportunities for mapping and quantify-
ing the internal structure of such entities. When that happens, we can then start
to explore in rigorous mathematical terms the roles of phylogenesis and ethnogen-
esis in the evolution of such complex cultural entities. However, while we have far
to go, this should not preclude us from theorizing cultural evolution on the scale of
RMS and using the concept to aid our understanding of long-term cultural change
(e.g., Bettinger, this volume; Riede 2008; Shennan 2001, 2008; Shott 2008).

Prentiss and Chatters argue that RMS can emerge under conditions of social
and/or geographic isolation that prevents swamping (cultural equivalent of gene
flow) by the “mother culture.” However, isolation alone is insufficient, since some
groups become isolated and permanently locked into an original strategy (e.g., the
pre-Dorset and Dorset cultures in the Canadian Arctic [Prentiss and Lenert, this vol-
ume]). Prentiss and Chatters assume that while techno-economic innovation is con-
stantly occurring in human societies, most conditions (and traditional societies) will
not reward system-threatening changes. Consequently, resource conditions must be
productive enough (resulting in lowered risk and annual uncertainty) that changes
do not automatically result in economic catastrophe (or at least are not anticipated
to result in disaster). Viewed in terms of Wright’s (1931, 1932) adaptive landscape,
each RMS sits on an adaptive peak surrounded by maladaptive valleys (see also
Bettinger, Spencer, this volume). To achieve a new state, an RMS must reduce the
depth of an adjacent valley or the valley itself must become shallow enough for safe
crossing. Therefore, major change at the scale of an entire RMS is very rare and
associated with a process Chatters and Prentiss (2005) call niche reorganization.

Niche reorganization is similar to Binford’s (2001) concept of niche filling but
reflects an evolutionary process by which tactical changes, particularly in critical
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areas such as scheduling, rapidly give rise to changes in the structure of resource
acquisition, processing, distribution, and consumption (Chatters, this volume; Chat-
ters and Prentiss 2005; Prentiss, this volume). Niche reorganization and niche fill-
ing are terms that essentially describe a more general process identified in biology
as niche construction (Laland et al. 2000, 2001; see also Kuijt and Prentiss, this
volume), which refers to the propensity of organisms to modify and in some ways
“create” their habitats. Prentiss and Chatters argue that once present, the RMS and
its implied niche can be transported by its users (see also Rockman, this volume)
and their biological descendants or can be transmitted as a package to other groups.
Often, although archaeological data may suggest that a process of RMS transmission
did occur (Chatters and Prentiss 2005), details of the transmission process require
more research (e.g., Jordan and Shennan 2001).

The models of Rosenberg, Spencer, and Chatters and Prentiss have commonali-
ties that point to important future research directions. All rely on the concept of Bau-
plan, a German term translated variously as “ground plan” or “engineering design”
(McGhee 1999:6; Seilacher 1970, 1973), to define a basic organizational structure
for entire monophyletic clades. While the appropriateness of the term in archaeol-
ogy has been debated (Lyman and O’Brien 1998; O’Brien and Lyman 2000), the
concept does offer utility in helping us to grasp the nature of evolutionary process.
In particular it helps us to envision the complex whole of higher evolutionary enti-
ties (whether species or Resource Management Strategies) and to recognize that
alterations in their development are too complex to be explained entirely piecemeal
(Gould and Lewontin 1979).

An important implication of this is that while structures (Baupläne) result from
prior change, they also constrain future developments. Adaptive change could come
about through a kind of traditional Darwinian process that begins with the expansion
of favored innovations. It appears to also occur as a product of the kind of multi-
scalar adaptive processes modeled by Spencer and Redmond (see also Prentiss, this
volume; Rosenberg, this volume) favoring emergent characters that only become
visible at those higher levels.

Bettinger (this volume) points out that we still have much research ahead before
we truly understand how new cultural characters emerge, persist, and expand in
human populations. At the most simplistic level, it is possible that innovations
simply are developed and become common via their inherent replicative fitness
(Leonard and Jones 1987) and potentially reproductive fitness payoffs (O’Brien and
Lyman 2000), leading to broader adaptive change. However, the issue is complex
from several standpoints. Bamforth (2002) laments the lack evidence for changes in
fitness associated with artifact evolution. Eldredge (this volume) demonstrates that
artifact evolution can occur as the by-product of interacting cultural forces across
multiple dimensions of integration. Chatters (this volume) and Zeder (this volume)
make it clear that innovations may not be readily integrated to their full potential
and may lie within a cultural repertory until broader adaptive changes enable them
to fluoresce. It is also possible that new cultural practices might evolve as correlated
traits or as effects of other cultural interactions (Bettinger, this volume). If this is the
case, it also implies that some cultural constructs that are not advantageous to all
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members of a society (e.g., social inequality) could still be permitted to come into
being as exaptations (e.g., Prentiss 2010; Rosenberg, this volume).

Macroevolution and Human Prehistory

This collection of essays addresses the need to refine ideas about the processes
of cultural evolution at the macro level. Chapters are organized to take the reader
through the major issues in macroevolutionary (or evolutionary processual) archae-
ology. The first group discusses significant issues in macroevolution theory, the sec-
ond explores processes by which cultural entities emerge, the third examines cultural
expansion/radiation, stasis, and extinction in a cultural macroevolutionary context,
and the fourth presents closing reflections. The intent is to provide the reader with an
introduction to issues in cultural macroevolutionary thought. Toward that end, chap-
ters provide a host of concepts, models, and hypotheses for further study. Phyloge-
netic analysis is not generally a focus of these contributions, and while this might
seem to be a glaring omission, it is more than adequately addressed elsewhere (Lipo
et al. 2006; O’Brien and Lyman 2003).

Issues in Cultural Macroevolution

As this introduction has shown, microevolutionary and macroevolutionary processes
combine to generate evolution in the long term. This is an inclusive view of the evo-
lutionary process that is at odds with programs that exclude action at higher levels of
cultural organization. Rosenberg begins this section by arguing that understanding
the evolution of cultures and cultural phenomena will be significantly inhibited by
exclusive reliance on highly reductionist schools of thought. His discussion points to
the inescapable conclusion that cultural evolution is complex and cannot be reduced
to processes occurring exclusively on the smallest scales.

Rockman considers macroevolutionary implications of landscape learning or
what happens when groups with a socioeconomic strategy evolved in one geo-
graphic area move into a new context. Her paper introduces the concept of “holon”
(drawing from the work of Dean [1988] and others), or complex behavioral sys-
tems maintained or critically modified during population movements to new envi-
ronments. This research is essential for understanding not only how cultures remain
stable under altered conditions but also how variation could emerge during these
transitions.

In the final contribution to this section, Mason considers the “fundamental
dichotomy” of artifact style and function (Dunnell 1978) from a cultural macroevo-
lutionary standpoint. In contrast to early arguments from evolutionary archaeology,
he demonstrates that art forms (e.g., harpoon designs) are not necessarily adap-
tively neutral, since they may be critical identifiers of societies with new, adap-
tive and highly competitive strategies. Indeed, evolution of harpoon heads in Bering
Strait may have been highly dependent upon success at more complex levels of
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integration. Thus, while harpoon evolution could be modeled from the organismic
macroevolutionary standpoint, it makes perhaps more sense to examine it within a
multi-scalar cultural framework.

Emergence of Cultural Variants

The majority of contributions to this volume explore elements of macroevolution-
ary process, beginning with issues of emergence. Macroevolutionary theorists rec-
ognize that when new higher level phylogenetic entities, like species, come about,
they often have characters recognizable only at those higher levels. Those higher
level characters may impart some economic and possibly reproductive advantages
to their members (or in the case of culture, users). As pointed out by Bettinger (this
volume), it may be productive for archaeologists to view these emergent characters
as adaptive peaks on complex fitness landscapes (Wright 1931, 1932). Understand-
ing emergence is, therefore, a critical aspect of macroevolutionary modeling.

Prentiss initiates this discussion by considering the emergence of new hunter-
gatherer strategies on North America’s northwest coast and interior. She argues that
new strategies reflect emergent characters sometimes entailing emergent fitness for
their users, implying that we cannot fully explain the evolution of the complex soci-
eties in this region without consideration of the consequences of differential posses-
sion of these characters.

Spencer relies upon Wright’s (1931, 1932) concept of fitness landscape and his
now familiar extrapolation model to explore the emergence of the Monte Alban state
in Oaxaca, Mexico. Spencer argues that agency and selection played joint roles in
the complex history of Monte Alban, culminating in the development of this com-
plex state that persisted for several centuries. Like Prentiss, he also finds linkages
between emergent characters and fitness, when considering culture at the macroevo-
lutionary level.

Zeder outlines the complex reasoning required to understand the emergence of
food producers in the Near East. She notes that while ecological context plays a
critical selective role, this role is mediated within the social world of these last
foragers and first farmers. Drawing upon Spencer (1997, this volume), she concludes
that we will not understand cultural evolution without recourse to examination of
multiple variables across different levels. She proposes that while the Neolithic of
the Levant could be recognized as a classic example of a punctuated evolutionary
event, it is clear that it was also dependent upon innovations accumulated over the
previous 10,000 years.

Cultural Expansion, Stasis, and Extinction as Macroevolutionary
Processes

Contributors to this book argue that complex cultural entities may have histo-
ries that include periods of stasis, competition with other groups, expansion into
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new geographic areas, and eventual extinctions. Chatters explores these issues in a
macroevolutionary perspective on the archaeology of North America. In particular,
he sheds new light on such archaeological constructs as the Archaic, Woodland, and
Mississippian cultures, arguing that the appearance of these unique patterns often
marks the emergence and rapid expansion of new socioeconomic strategies with
unique Baupläne. He argues that competition, replacements, and extinctions may
be common in the long-term record of human cultural history.

Chatters argues that once present, complex cultural entities like Resource
Management Strategies can enter periods of little or no change or “stasis” before
evolving further or becoming extinct. This conclusion implicates punctuated equi-
librium as an essential model for understanding cultural evolutionary process at the
highest level. The archaeological record overwhelmingly confirms that a punctua-
tional view is highly relevant for understanding cultural evolution (Arnold 1993;
Bar-Yosef and Meadow 1995; Berry 1982; Chatters and Prentiss 2005; Prentiss and
Chatters 2003a; Rosenberg 1994).

In their chapter, Prentiss and Lenert examine the pre-Dorset and Dorset cultures
of the Canadian Arctic as a case study in cultural stasis as an evolutionary process.
They argue that key emergent characters, including the nature of Dorset social struc-
tures, intergroup arrangements, and learning strategies, may have played roles in
reducing the opportunities for significant variation to emerge, which may also have
played a role in their eventual demise. Conversely they also offer a new hypoth-
esis concerning the pre-Dorset–Dorset transition as a by-product of a short-lived
cladogenetic event involving cultural diversification and decimation (Prentiss and
Chatters 2003a).

Kuijt and Prentiss examine macroevolutionary issues associated with the emer-
gence and decline in complex hunter-gatherer and early horticulturalist cultures
of the Near East. They argue for the importance of integrating evolutionary and
ecological concepts in exploring the complex long-term patterns of change so obvi-
ously visible in the Upper Pleistocene Levant and surrounding environs. Like Zeder,
they argue for the utility of the biological concept of niche construction in evolution-
ary modeling and suggest that it yields novel insights into socio-natural interactions
and cultural evolutionary processes. They assert that the earliest Neolithic emerged
from within a period of cultural diversification and decimation associated with shift-
ing climates of 10,000–15,000 B.P.

Closing Reflections: Archaeological Approaches to Macroevolution

In their closing reflections, Bettinger and Eldredge comment on the current state of
research and recommend future directions for an archaeology focused on macroevo-
lutionary processes. Like Spencer, Bettinger envisions cultural macroevolution from
the standpoint of a fitness landscape (per Wright 1931, 1932). This perspective
permits him to envision emergent cultural phenomena as peaks characterized by
local fitness optima. He then addresses the thorny problem of peak-shifting—how
does macroevolutionary change occur? Bettinger points out that there are contexts
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where “garden variety” microevolution is adequate for understanding evolution,
but other contexts with more complex group-level phenomena must be consid-
ered. Major peak shifts may represent significant challenges to archaeologists seek-
ing general explanations, particularly where change is historically contingent, thus
seemingly defying the general laws sought by processual archaeologists. One impor-
tant lesson is that change may come about through complex processes whereby
characters evolve as by-products of their association with other characters. Dra-
matic change may also depend on processes of cultural recombination, as illus-
trated by many contributors to this volume. Another lesson is that cultural changes
are often too rapid to be explained by selection acting on individuals or groups.
Bettinger asserts that archaeologists must explore new models of social transmis-
sion (e.g., Boyd and Richerson 2001) if they are to begin to understand these
phenomena.

Eldredge closes the volume with a consideration of some fundamental issues
in cultural macroevolution, highlighting his studies of evolutionary change in lin-
eages of musical instruments. Most fundamentally, he demonstrates the impacts
of culture as a complex hierarchical system (e.g., “the sloshing bucket”) on arti-
fact histories. It is clear from his research that simple style/function dichotomies
will typically be too simplistic to explain emergence, persistence, diversification,
and extinction in artifact lineages. In reality, individual agency (innovation), eco-
nomic forces, and social phenomena all will contribute. One obvious implication is
that innovation may not immediately lead to enhanced adaptation. Indeed, inno-
vations may remain essentially dormant pending altered conditions where they
become more broadly incorporated by human populations and not always for adap-
tive reasons!

Discussions by Bettinger and Eldredge make it clear that while we have learned
much about the nature of cultural change in the very long term, we have far to go
before a mature macroevolutionary science of culture comes into existence. Never-
theless, we hope this volume makes a strong contribution in that direction.
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Chapter 1
Proximate Causation, Group Selection,
and the Evolution of Hierarchical Human
Societies: System, Process, and Pattern

Michael Rosenberg

Introduction

The reductionism of the physical sciences is elegant in its workings and impres-
sive in its explanatory power, with the properties of a unit at any given level
determined by the additive structural properties of its constituent units at the next
lower level. Such theoretical power has been a seductive lure for approaches to the
study of biological evolution in the natural sciences, fostering both genetic reduc-
tionism (e.g., Dawkins 1989) and adaptationism (e.g., see Gould and Lewontin
1979). And, via importation from biology, it has been an equally seductive lure
for some evolutionary approaches to the study of culturally patterned behavior in
anthropology.

The fact is that not every biological characteristic is directly governed by a
specific gene or set of genes; there simply are not enough genes for that to be the
case. While some are no doubt a product of pleiotropy, some phenotypic character-
istics are not directly governed by specific genes at all. That is, they are the product
of interactions between independent genetically structured components and not the
direct expression of specific genes or sets of genes. For example, as noted by Gould
and Lewontin (1979), there is no gene for ‘chin’. “Rather, it is the product of inter-
action between [the alveolar and mandibular] growth fields” (1979:585). One can
obviously get selection for chins, because selection operates on organisms through
their phenotypic attributes, including chins. But, selection is for the whole system’s
contribution to fitness, because only the integrated system is visible to selection.
The individual structural components are visible to selective forces only in the form
of their traded-off contribution to the larger system, and the components themselves
are likely themselves emergent interactive properties of (sub-) systems with still
lower level traded-off components.

With respect to both culture and culturally patterned behavior, even more so
than for biology, different levels of organization have emergent properties that do
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not reduce directly to lower level structural determinants. Thus, they cannot be
explained by simple reference to their structural reducta. Nowhere is this more pro-
nounced than in the domain of human social structure and social organization. Social
structure is always an emergent property of a group, not a property of any single
individual. Simply put, one cannot be one’s own superior or inferior; a solitary indi-
vidual plainly cannot be socially stratified. Complex societies simply do not fully
reduce to the level of individuals and their evolution cannot be fully explained solely
by reference to individuals (see also Chatters, Prentiss, and Zeder, all this volume).

The evolution of human social complexity, particularly the evolution of central-
ized societies based on institutionalized dominance hierarchies, legitimized status
inequalities, and extra-familial authority, has historically been an important area of
anthropological inquiry. The past quarter century has seen a flowering of anthropo-
logical approaches to the study of cultural evolution that explicitly seek to be firmly
rooted in a proper understanding of evolutionary theory (i.e., behavioral ecology,
evolutionary archaeology, and dual inheritance theory), as opposed to the progres-
sivistic transformationalism that characterized earlier anthropological and archaeo-
logical approaches (e.g., evolutionism, processual archaeology). Yet, for all of their
notable successes, these modern, more theoretically rigorous approaches to the evo-
lution of culture have made little substantial progress in explaining the evolution of
social complexity. I suggest that that this lack stems directly from the reductionism
that constrains these evolutionary approaches. I further suggest that group-selection
plays a more prominent role in the process, both directly and indirectly, than has
generally been considered.

However, while the above-mentioned evolutionary approaches were developing,
the criticisms leveled at processualism (e.g., see Dunnell 1980; Rindos 1985) were
also acknowledged by some who nevertheless maintained an interest in the sys-
temic structure of culture and the consequences that such a systemic structure has
for the mechanics of cultural evolution. This resulted in attempts to integrate the
salvageable elements of processualism with evolutionary theory, on the part of those
who neither “want to give up the ‘process’ [nor] the evolution in processual archae-
ology” (Stanish and Haley 2005:57; see also e.g., Chatters and Prentiss 2005; Pren-
tiss 2010; Prentiss and Chatters 2003; Rosenberg 1990, 1994; Spencer 1993, 1997).
The rehabilitated evolutionary processualism that has come out of these attempts
to properly integrate proximate (systemic) and ultimate (evolutionary) causation
has continued processualism’s traditional focus on the evolution of complex human
societies (e.g., see Spencer, this volume).

Unfortunately, evolutionary processualists, like adherents of the other above-
mentioned modern evolutionary approaches, have continued the tendency, largely
inherited from evolutionism, to focus on social complexity as an adaptation pro-
duced by selection for the most prominent functions performed by complex forms
of organization. I will also suggest here that while such functions do indeed con-
tribute to success at between-group competition, these highly prominent functions
evolved as exaptations1 and that the evolution of social complexity lies elsewhere,
in earlier adaptations that are less obviously advantageous to investigators because
they rapidly become functionally overshadowed by these exaptations.
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Evolution and Multilevel Selection

The concept of group selection dates back to Darwin (1871). In its original
formulation, it was applied to those attributes of individuals that were thought to
be selected for because they benefited the group to which the individual belonged.
The evolution of altruistic behaviors by individuals was the classic case of a char-
acteristic that suggested the possible operation of such (for-the-good-of-the) group
selection. However, over time, four powerful arguments (e.g., cheaters will outcom-
pete altruists within the group) were advanced to demonstrate the impotence of such
group selection in the face of organismic selection (see Dawkins 1989; Fisher 1958;
Hamilton 1971, 1987; Williams 1966; see also Gould 2002:646–647 for a concise
summary of these arguments).

Nevertheless, more recently, the concept of group selection was being resurrected
in two slightly different ways (e.g., see Brandon 1988, 1990; Damuth and Heisler
1988). With respect to the ‘classic’ debate, centered on the attributes of individ-
uals that conceivably evolved for-the-good-of-the-group, counter arguments were
advanced (see Sober and Wilson 1998; Wade 1978; Wilson and Sober 1994). For
example, modeling demonstrated that, under several sets of plausible conditions,
the declining intra-demic frequency of individuals with a given (for-the-good-of-
the-group) characteristic produced by organismic selection can be overcome by the
relative inter-demic success of demes having such members. Thus, the “overall fre-
quency [of individuals with that attribute] may rise within the species even while
their frequency within each surviving deme declines” (Gould 2002:648). Moreover,
some well-documented patterns in nature seem very difficult to explain without
recourse to some significant level of such inter-demic selection (see Wilson and
Sober 1994; see also Gould 2002:648–649 for a concise summary).

More importantly for present purposes, the theory put forward that biological
evolution is characterized by prolonged periods of stasis punctuated by bursts of
relatively rapid speciation (Eldredge and Gould 1972; Gould and Eldredge 1977)
fostered a growing interest in macroevolutionary theory, hierarchical entities, and
species (as opposed to inter-demic) selection/sorting (e.g., Eldredge 1985, 1989,
1999; Gould 2002; Stanley 1981). The key point regarding the demic-species sorting
distinction is that the counter arguments against group selection “had legitimate
force” in the matter of inter-demic selection, “but could be overcome under [certain]
conditions” (see above). However, in the matter of species selection, they either do
not apply at all or become irrelevant (Gould 2002:649).

More importantly for present purposes, group selection is explicitly viewed by
the macroevolutionists as operating on the properties of the group as a whole—
e.g., differential susceptibility to speciation (see Eldredge 1999; Gould 1982, 2002).
Thus, in a very real sense, the macroevolutionists are proposing a very different
concept of group selection than was and still is the subject of the ongoing “clas-
sic” debate. Prior to Fisher’s (1958) critique of group selection, the focus was on
the aggregate bottom-up, “for-the-good-of” effect of individuals’ attributes on the
success of the group as a whole. In its resurrected form (i.e., Sober and Wilson
1998; Wade 1978; Wilson and Sober 1994), the “classic” focus has shifted to the
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top-down effect on individuals of membership in groups enhanced by the presence
of such beneficial individuals; but, the focus remains on the individual. In contrast,
the macroevolutionists have focused on groups as integrated individuals visible to
the operation of selection as higher order individuals and their relative success in
what amounts to typical Darwinian competition between groups, at the group level.

As noted by Gould, these “two approaches often yield concordant results for the
obvious reason that differential proliferation of higher-level units . . . often defines
the group effect that influences the fitness of lower level individuals.” But, this need
not always be the case, “leading to situations where we could identify group selec-
tion by one criterion, but deny [it] by the other” (2002:653; see also Dugatkin and
Reeve 1994).

Lastly, there is the issue of just what group selection is said to operate on in the
hierarchical, macroevolutionary approach to group selection. (see Grantham 1995;
see also Gould 2002:659ff). One view (Vrba 1983, 1984, 1989; Vrba and Eldredge
1984; Vrba and Gould 1986) focuses on “emergent character,” which looks to the
emergent systemic properties of groups as the locus for the operation of selective
forces on groups as higher order individuals (see also Prentiss, this volume). Just
as individual organisms are systemic individuals with distinct emergent properties
resulting from genetic interactions groups are also systemic individuals with distinct
emergent properties resulting from the interactions of individual organisms. And,
selection operates on individuals of whatever magnitude based on their attributes as
individuals.

The alternate view (Lloyd 1988; see also Arnold and Fristrup 1982; Damuth
1985; Damuth and Heisler 1988; Lewontin 1970) focuses on the more inclusive con-
cept of “emergent fitness,” thereby including sum-of-parts (e.g., degree of aggregate
variability within a group for a given trait), as well as emergent group-level charac-
teristics. Thus, “Vrba’s exclusive [emergent character] domain [constitutes] a subset
of ‘best cases’ in Lloyd’s [emergent fitness] formulations” (Gould 2002:659). For
present purposes, there is no need to go beyond “best case” emergent group proper-
ties to make a reasonable case for human social complexity being a product of group
selection (see also Prentiss, this volume), though other aspects of emergent fitness
no doubt also play a role in determining the relative success of similarly scaled
forms of social complexity (e.g., see issue of embedded complexity in Rosenberg
1994).

Reductionism and Social Complexity

There have been several attempts by adherents of modern evolutionary approaches
to deal with the evolution of social complexity (Leonard and Jones 1987; Braun
1990; Boone 1992; Richerson and Boyd 1999), but all suffer from significant defi-
ciencies stemming from their reductionist tendencies.

Evolutionary archaeology draws heavily on the genetic reductionism of Dawkins
(1986, 1989), most clearly expressed in what Dunnell (1995) calls “the materialist
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paradox” (see also Dunnell 1985; O’Brien and Lyman 2000:25). Just as Dawkins
tends to view species as nothing more than temporal ephemera—constantly in a
state of becoming but never truly existing in any meaningful way—evolutionary
archaeology has tended to view cultural phenomena at any level above the indi-
vidual trait as nothing more than unbounded, ever-changing sets of selection and
drift-produced cultural traits. Thus, they are considered irrelevant to the study of
selection-produced, cultural-patterned adaptations because they are just transient
reifications.

To facilitate that position, evolutionary archaeology (see O’Brien and Lyman
2000:8–9) invokes Dawkins’s (1989, 1990) concept of the “extended phenotype”2

and the proposal that all cultural-patterned behavioral complexes are just the vari-
able potential expressions of the human version. Thus, the traits on which selec-
tion is said to have operated to produce the selective outcome being “explained”
were simply there, because the underlying human genotype makes any and all such
(extended) “cultural” appearances equally possible innovations to be selected for
without need for further explanation (e.g., see O’Brien and Lyman 2000:206).

Consequently, innovative cultural expressions can be invoked in a systemic vac-
uum, without consideration being given to possible biases affecting what traits can
be said to exist for selection to operate on under any given set of conditions (but see
Jones et al. 1995:18). However, there are often perfectly valid structural reasons for
concluding that some specific variant should not exist under the cited circumstances
without further reference to proximate causation (see Rosenberg 1990); and, if it
does not exist, how can it be selected for.

Leonard and Jones’s (1987) and Braun’s (1990) analyses remain the only two
significant attempts within evolutionary archaeology to deal with the evolution of
complex societies. Leonard and Jones (1987) focus on several correct, but general,
points concerning the variability inherent in the structural traits of such complex
societies and the evolutionary implications of such variability. In contrast, Braun
(1990:84)3 does focus on proximate causation, invoking the organizational conse-
quences of persistent group size in excess of the “normal” egalitarian group thresh-
old size for fissioning. However, he also relies on chance (i.e., historical, as opposed
to processual) events to produce the organizational traits being selected for and these
are group level traits. Overlooked in this reliance on the extended (social) pheno-
type’s capacity to blindly produce the necessary social innovations is the fact that
there is good reason to believe that individuals would never accede to (i.e., select)
such innovative organizational traits in the absence of other compelling factors, even
if they appeared.

The reductionism of behavioral ecology is seemingly more in line with what
Sober and Wilson (1998:329) call “methodological individualism.” Behavioral ecol-
ogy is predicated on the premise that the decision-making capacity of human
mind is an evolved adaptation that consciously generates fitness-enhancing behav-
iors by means of what are often called evolved “decision rules” (Krebs 1978)
or “conditional strategies” (Smith 2000). Methodologically, it studies such “deci-
sion rules” by means of a “piecemeal approach,” because “complex socioecolog-
ical phenomena are fruitfully studied piece by piece—in reductionist rather than
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holistic fashion” (Smith 2000:29, emphasis in original). However, while cultural
contexts are implicitly acknowledged to exist and occasionally referenced when
simple enough and directly relevant enough to require invocation (e.g., Smith 1985;
Bliege Bird and Bird 1997), the larger part of that sociocultural context is more often
ignored for the sake of analytical simplicity and clarity.

The reductionism of behavioral ecology also requires a behavioral genera-
tor to, in the absence of structural sociocultural referents, account for the full
range of possible behaviors being invoked. Here, it is the concept of “phenotypic
plasticity”—succinctly defined as “a phenotype’s . . . capacity to respond differ-
entially to varying environmental conditions” (Boone and Smith 1998:144). Thus,
it views cultural evolution as the product of the rational, decision-driven capacity
of individuals to intentionally adapt differentially to short-term variability in envi-
ronmental conditions by what very much amount to Lamarckian mechanisms (cf.
Boone and Smith 1998; Smith 2000)—the underlying Darwinian adaptation being
the evolved decision rules that confer the capacity to so adapt differentially to chang-
ing conditions.

However, for most of our existence, humans were simple foragers. Thus, those
decision rules had to have become geared to optimizing caloric and reproduc-
tive returns in the relatively simple sociocultural contexts that characterize such
societies, contexts wherein the energetic and socio-reproductive cost-benefit param-
eters were relatively clearly discernable and decision making was restricted to trade-
offs along relatively few axes, allowing for reasonably reliable rational calculations.
Hence the many successes of behavioral ecology in explaining economic decisions
in foraging societies (e.g., Blurton Jones 1987; Hawkes 1993) or reproductive deci-
sions in both simple societies and family groups within more complex societies
(e.g., Borgerhoff Mulder 1990, 1992), contexts where the cultural filter is minimally
opaque as regards true somatic and reproductive costs and benefits.

However, the environmental contexts in which those decision rules come to be
applied in larger, more complex societies become orders of magnitude more com-
plex. The environmental picture becomes progressively murkier due to an increasing
multiplicity of socioeconomic and sociopolitical costs and benefits, with “hidden”
costs and benefits becoming harder to discern and factor into reductionist gaming
equations for both “players” and scientific “analysts” alike (e.g., see Low 2000;
Kaplan and Lancaster 2000; and Mace 2000 regarding the modern demographic
transition to low fertility). Adding to that murkiness is the fact that the increased
socioeconomic and sociopolitical complexity is typically accompanied by a com-
mensurate increase in ideological complexity, which may further cloud the cognitive
ability of individual “players” to accurately discern objectively accurate biological
costs and benefits when making decisions. The decision rules can, no doubt, still
be said to operate in such contexts. However, as often as not, they progressively
fail in their function of optimizing energetic and reproductive outcomes and instead
work to optimize other outcomes culturally defined as desirable, which may in fact
not be somatically or reproductively adaptive at all (see Boyd and Richerson 1992;
Richerson and Boyd 1992; Laland and Brown 2002:145 ff.). Thus, without sub-
stantial reference to the sociocultural environment, in more complex contexts the
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reductionism of behavioral ecology potentially runs into difficulty distinguishing
between adaptive behaviors in culturally complex (i.e., opaque) environmental
contexts, seemingly maladaptive behaviors that make adaptive sense only in such
contexts, genuinely maladaptive latent behaviors that can develop in such contexts,
and anything in- between such absolute states (see Durham 1991:362ff; Richer-
son and Boyd 1992; see also Smith 2000:32). And, all this does not even take into
account the fact that in social situations people may act “irrationally” with respect
to costs and benefits based on perceptions of fairness (e.g., see Nowak et al. 2000)

Boone recognized the fundamental problem inherent in any reductionist
approach to the evolution of social complexity in his attempt to deal with the sub-
ject. He noted that if “groups form out of mutual self-interest,” on the part of ratio-
nal individuals, “how can we explain the development of inequality and exploitation
within groups” (1992:301)? The answer he proposed is that “the lack of alternative
[optimization] strategies... may promote group affiliation even in the face of extreme
disadvantage to some, perhaps most, of its members” (1992:302, emphasis added).
Boone then proceeded to model the institutionalization of structured inequality in
terms of typically individualistic resource optimization models and game theory in
the context of unequal access to resources. However, there are two fundamental
problems with his model.

First and foremost, he equates the development of differential wealth with the
development of social hierarchies, but formal hierarchal relationships are based on
differential power, not differential wealth. And while differential power tends to
generate differential wealth as a result of self-interested actions, differential wealth
does not necessarily generate differential power of the type under consideration.
This is particularly the case in the context of the social and economic leveling mech-
anisms that would exist in any (even only nominally) egalitarian group, given the
documented seriousness with which the individuals in such groups tend to protect
their egalitarianism (e.g., Cashdan 1980; Lee 1979; von Furer-Haimendorf 1969;
see also Boehm 1999, 2000).

Second, while Boone casts his analysis in purely individualistic terms, he too
invokes what amounts to group-level selective considerations in his references to
“public goods” (1992:327), which play a prominent role in the model he proposes.
Thus, elements of his model should properly be viewed in terms of group selection
and the top-down effects of group membership.

The ultimate problem with Boone’s model is that it treats the individual as the
sole meaningful frame of reference. For reductionism to successfully explain, as it
does in the physical sciences and sometimes does in biological evolution, the whole
must be accounted for by the sum of the parts. But complex social systems are
not simple sums of constituent individuals. Some aspects, notably social structure
and organization, are emergent properties of the group as a whole, resulting from
interaction between the group’s constituent individuals. These properties can affect
both the constituent individuals as individuals and the group as a whole.

In the case of Richerson and Boyd’s (1999) attempt, the authors do indeed
invoke between-group selection in their analysis. However, they concentrate on how
specific social instincts—a property of individuals—are harnessed to create such
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societies and maintain them, the cultural mechanisms that facilitate such harness-
ing, the direct between-group competitive advantages such groups enjoy over more
simply organized groups, and the competitive advantage of centralized societies that
can better harness those social instincts over other centralized societies that do so
less well. But, selection only operates on what is. How some new organizational
variant came to be, and so became visible to the operation of selection, is an inde-
pendent process—mutation in the case of biological traits and innovation in the case
of cultural traits. In other words, they analyze why centralized societies are success-
ful as groups in between-group competition and how cohesion within such groups
is fostered in the face of the above-mentioned inequalities. However, they do not
address the issue of how and why leadership based on institutionalized coercive
power comes into existence in the first place. They more or less simply take it as
a given that somehow, somewhere coercive authority came to be invested in some
individuals within a given group and proceed from there.

Process, Culture, and Constraint

Evolutionary processual, like earlier processual models, are systemic in approach.
But, ironically they suffer from a similar failure to account for systemic properties
as do reductionist attempts to explain the evolution of social complexity.

Those that invoke an element of voluntarism for the evolution of social complex-
ity, whether transformational (e.g., Johnson 1978; Service 1975; Wittfogel 1957)
or evolutionary (e.g., Stanish 2004; Stanish and Haley 2005), either explicitly or
implicitly invoke functional benefits (i.e., organizational benefit for the accomplish-
ment of some collective purpose or public good). However, they too fail to demon-
strate how the new mode of organization based on coercive authority developed
in pristine contexts beyond explicit or implicit reference to unspecified systemic
dynamics (e.g., Flannery 1972) or agency (e.g., Stanish 2004). Thus, of necessity,
they are required to assume that persuasive power and institutionalized coercive
power represent an easily traversed, unbroken sociopolitical continuum (e.g., Stan-
ish 2004; see also Stanish and Haley 2005) and that the former can gradually develop
out of the latter without significant social hindrance. As will be explored, that is a
dubious assumption. In addition, they invoke conscious acts on the part of people
predicated on the additional dubious assumption that the uncertain future benefits
of some hitherto untried mode of organization outweigh its immediate costs in the
form of loss of autonomy.

Explanations that invoke social manipulation (e.g., Bender 1990; Ellen 1982)
typically revolve around individual agency. The fundamental problem with such
models is that, while they tend to pay lip service to social constraints, they implic-
itly view such constraints as generally capable of being circumvented. That is,
manipulation models may invoke the same control-of-wealth/trade-generates-power
equation invoked by Boone (1992) for the origins of socially sanctioned power.
Alternately, they may invoke control over restricted knowledge to produce the
change from “power to” to “power over” (Bender 1990:259). Or, they may invoke
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the gradual accumulation of power by leaders with initially limited investitures of
authority, such as war leaders (e.g., Carneiro 1998). The problem here is that all
such processes ignore the documented diligence with which would-be leaders who
overstep their mandate are reined in by egalitarian societies—by recourse to murder
if necessary —and are predicated on the tenuous assumption that such diligence can
be circumvented (see Boehm 1999, 2000).

Explanations that invoke coercion revolve around the violent subordination of
groups by other groups (e.g., Carneiro 1970). These suffer from a different systemic
problem. To begin with, they are implicitly predicated on some starting level of dif-
ferential within-group power as a given. Social complexity is not simply a matter
of between-group status differences but also within-group status differences, and
the latter are arguably a prerequisite for the former. That is, the concepts of extra-
familial hierarchy and exploitation must already exist within a cultural system in
order for them to be conceivable options for expanding to higher order, intergroup
relations. Thus, coerced subordination of groups is a potentially viable explanation
for the development of class systems from some starting level of formalized inter-
personal inequality but not for the origins of such interpersonal inequality. This is
a point recently recognized and addressed by Carneiro (1998), but unfortunately by
reference to social manipulation.

In a related vein, they presuppose a level of organization already incorporating
some internal degree of parasitic appropriation, such that the desire to absorb others
in order to systematically appropriate their labor and/or resources was already a con-
ceptual option. They further presuppose that social and ideological organizational
features were already in place to make such appropriation both possible and worth-
while. Were they not, the winners would simply kill the losers or drive them from
their land and appropriate their land for themselves, because that would arguably be
the optimal benefit of victory4 under a pre-existing egalitarian form of organization.
If military success in circumscribed environments was all that was required for the
emergence of social complexity, then the highly circumscribed New Guinea high-
lands would have been rife with ranked if not truly hierarchical societies at the time
of western contact.

As argued elsewhere (Rosenberg 1994), cultural Baupläne constrain the
directions of potential change,5 and a Bauplan that incorporates an egalitarian
ethos—however nominal—will not allow for the legitimation of formal hierarchy. A
culture’s Bauplan is the system’s “organic design” in the form of a conceptual core.
It is neither the “essence” of a culture (see also Boggs 2004) nor is it the system’s
external boundary, any more than a building’s steel girders constitute its essence or
boundaries. It is the structural core of that system and its internal “boundary,” in
the sense that one cannot simply add to a conceptual “building” in places where the
existing conceptual girders do not offer support; doing so despite the lack of support
will simply cause it to collapse.

True, individuals compete, maneuver, contest, manipulate, and negotiate for
social advantage in a dynamic social environment. In other words, they “game”
the social system in any and every way possible. But, that social environment is
structured by the Bauplan, and they must game it within the constraints of the



32 M. Rosenberg

Bauplan—one that is structurally egalitarian, even if only nominally so. Metaphor-
ically speaking, one gains no “points” with anyone at all by unilaterally starting to
play football during a soccer game and tackling another player. Put another way,
if a socially disapproved, potentially self-advancing behavior is engaged in, it only
accomplishes the opposite of self-advancement. Attempts to socially go beyond the
constraints of the Bauplan will meet with reactions that have the opposite effect than
was sought by the maneuver. In the case of one that is based on egalitarianism, it is
a loss of relative respect, and hence power (see Boehm 1999).

The point is that for authority to become institutionalized the existing Bauplan
must be abandoned and a new one forged. This is not something within the capabil-
ities of any single individual—any individual so attempting will simply be branded
a deviant and dealt with accordingly by the group. It is a group-level phenomenon
capable of being produced in either of two ways. The first as a consequence of
numerous individuals independently acting in a generally similar deviant man-
ner despite the social sanctions and establishing a new behavioral pattern through
deviant behavioral Force Majeure, leading to the collapse of the old Bauplan and the
forging of a new one that is consistent with the newly established behavioral pattern
(see Rosenberg 1994). The second is as a voluntary group-level decision, akin to a
modern corporate reorganization. This will be suggested here to be the case in the
evolution of inequality, in contexts where such a change will yield immediate and
easily perceptible net top-down benefits.

Social Complexity and Group Selection

While it is no longer accurate to speak of any specific human attribute as being dis-
tinctly human in some absolute sense, human sociality is distinctly human in the
extremely high degree of complexity to which it has evolved in our lineage. More-
over, one can make a convincing case that for no other species has group selection—
including selection for relative social complexity—been as important as it has for
our own.

Human social groups are always characterized by emergent properties, in that all
are highly structured on the basis of culturally defined status relationships. Status
relationships are always paired and thus cannot be a feature of a solitary individual
(e.g., see Goodenough 1981); they only come into being in the context of group
formation. Statuses always carry reciprocal rights and obligations and so are also
characterized by some form of exchange of rights and obligations, if nothing more,
making exchange an equally consistent emergent characteristic of groups.

The sexual division of labor-based exchanges that characterize human family
organization are said to be the basic structural building block of human societies.
But, a division of labor is an emergent property of a group. Individuals may derive
somatic or reproductive benefits as individuals for being members of such groups,
but they only do so through the top-down effects of membership in such groups.
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While group selection no doubt operates at the family level, at this level of direct
one-on-one exchange, in practice one need go no further than invoking some com-
bination of self-interest, kin selection, and organismic selection for reciprocal altru-
ism to adequately explain the evolution of the family as a social adaptation (see also
Boehm 1999:210). However, such reductionist explanations begin to lose some of
their potency when applied to the more widespread generalized reciprocal exchange
of resources within multifamily groups (e.g., the sharing of meat within relatively
simply structured egalitarian foraging groups), wherein the problem of cheating is
an ever-latent threat (e.g., Blurton Jones 1984, 1987; Boehm 1999).

While the explanation for the evolution of such larger social systems can again
be phrased, albeit a bit more weakly, in terms of reciprocal altruism and organismic
selection (e.g., see Bleige Bird and Bird 1997; Blurton Jones 1984, 1987), it can
just as readily be rephrased without conflict in terms of modern concepts of group
selection (see Wilson 1998; see also Dugatkin and Reeve 1994) and the concordance
of an emergent group-level attribute’s top-down contribution to enhanced individual
fitness, together with its contribution to the relative success of the multifamily group
as a whole. However, while invoking group selection adds a layer of understanding
concerning the evolution of multifamily egalitarian groups, reductionist explana-
tions, including those focusing exclusively on top-down group effects (e.g., Boone
1992), can again be said to suffice.

Generalized reciprocity only generates effective benefits in relatively small
groups, simply structured, and characterized by face-to-face relationships. In larger
group contexts, it is simply too easy for cheaters to avoid the inevitable social penal-
ties drawn by consistent cheating (e.g., see Boehm 1999). Also, the social aspects
of the penalties themselves have little power, if the jeopardized social relationship
of the distant potential punisher to the would-be cheater has little value to the latter.
Thus, for still more complex social systems, the most successful have been ones in
which different kinds of exchanges beyond generalized reciprocity play a prominent
role, ones formally structured to make cheating inherently difficult.

Occupational specialization is nothing more than a higher order division of labor
at the societal level. Administrators are nothing more than a specific type of still
higher order specialist who coordinates the activities of other specialists. Their latent
value as specialists develops when social structure reaches levels of “organic” inter-
dependence such that coordination begins to positively affect the efficiency of other
individual occupational specializations (e.g., see Tainter 1988). Authority makes
possible more efficient administration than does a reliance on just persuasive influ-
ence. But, authority is the sanctioned right to make and enforce decisions. It is
explicitly coercive and its appearance in human social systems constitutes a dras-
tic social innovation from the (at least nominal) egalitarianism that preceded its
appearance.

The between-group advantage of more complex social systems over relatively
simpler systems can easily and amply be documented in the historical and ethno-
graphic record (e.g., see Diamond 1997), a point recognized by both Boone (1992)
and Richerson and Boyd (1999). However, the between-group advantage of greater
complexity does not necessarily produce positive top-down effects on individual
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fitness This is particularly the case for complex, centralized social systems with hier-
archical power relationships that invest authority in specific individuals. Stratified
redistributive exchange systems play a prominent economic role in such centralized
social systems, with socially sanctioned extra-kin authority wielded by hereditary
dominants, who appropriate some if not all of the surplus resources and labor of
subordinate non-kin individuals—much of it for their own private use in one form
or another. In purely objective terms, this conforms to what is usually called para-
sitism when seen in other species. Moreover, such “parasitism” can potentially be
extreme and often enough was.

One must not confuse modern, semi-egalitarian6 democratic systems, which rep-
resent something of a social reversion to the bottom-up system of checks on dom-
inants that characterized earlier pre-authoritarian systems (see Boehm 2000), with
earlier despotic systems. These modern systems minimize the parasitism of dom-
inants to some tolerable degree, and the large majority of members likely do end
up deriving net tangible top-down somatic benefits from group membership.7 How-
ever, selection operates on the basis of current fitness, not future fitness. The earliest
authority-based systems did not evolve with the knowledge, expectation, or even
hope on the part of the ancients that eventually more egalitarian sociopolitical sys-
tems might again someday be a derivative evolutionary result. More often than not,
in such despotic systems, the large majority of members were likely left with little
more than the bare minimum of resources required for survival and reproduction,.
In contrast, dominant individuals and groups enjoyed significant somatic benefits
and reproductive advantages.8

The oft-cited, ostensibly beneficial redistributions that characterize such systems
were more often than not in the form of services (e.g., protective, resource enhanc-
ing) than in the form of direct resources; and, a good case can be made that elites
derived significantly greater net benefits from any and all such redistributed services
than did the large majority of subordinate group members.

For example, irrigation/terracing/flood control systems provided larger surpluses
for elites to appropriate. They likely did not provide significantly increased sur-
pluses for peasants to retain or use, because those would by definition be surpluses
and thus available to be appropriated for use by elites. Likewise, religious activi-
ties and religious edifices validated the elites’ parasitic statuses, while providing the
large majority with no more supernatural aid than they also provided the elites. In
the same vein, militaries provided for the protection and projection of the elites’
power (i.e., the ability to appropriate from their own and other groups), while pro-
tecting the large majority of members from external threats no more than such mili-
taries also protected the elites themselves. The case for skewed benefits is arguably
also possible for any functional benefits from any other such redistributed public
services.

Moreover, even direct redistributions of resources in times of crisis would
arguably be beneficial to the large majority of members only because their
household surplus (which would otherwise have been retained at the house-
hold, egalitarian peer group, or kin group level) had already been largely, if not
totally, appropriated by elites. Thus, such potential surpluses were unavailable for
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independent storage and subsequent independent use by households or local com-
munity groups in such times of need. In a very real sense, such direct redistribu-
tions of resources only serve(d) to minimally mitigate the parasitism of elites by,
when necessary, maintaining their subordinates at some minimal level for survival.
Bluntly put, a parasite’s fitness suffers if it lets its host die, for it too then dies. It
serves the interests of elites to maintain their subjects through such direct redistri-
butions when the need arises.

The point is, one cannot plausibly explain the evolution of human societies
more complex than at least nominally egalitarian ones in purely reductionist terms,
even with added reference to the group effects of such social systems on individ-
uals. That is because most individuals in such social systems arguably enjoyed no
greater somatic or reproductive benefits over their ancestors living in early (i.e.,
simpler) food-producing societies—and likely even fewer such benefits given the
labor-intensive nature of intensification (see Boserup 1965). The explanation for
the evolution of complex societies lies not in organismic selection, with or without
top-down group-effect. Rather, it lies in the direct operation of Darwinian between-
group selection on such groups as higher order individuals, based on the emergent
socioeconomic and sociopolitical properties of such groups as social groups. More
complexly organized groups enjoy a competitive advantage as groups over less com-
plexly organized groups. They tend to grow at their expense, by either expanding
to displace them because they can compete more effectively for territory and the
resources therein or, in some cases, absorbing them outright at the lowest parasitized
levels of membership (see Carneiro 1970).

However, again, most of the individuals in such sucessful (more complexly orga-
nized) groups do not actually derive any top-down benefits from the absorption of
competing groups, since the marginal added production of the newly absorbed mem-
bers would be appropriated by elites. Membership merely prevents some latent even
greater loss of fitness posed by the mere existence of such groups and the poten-
tial, if not real, competition for resources that they pose. Thus, the main benefit of
membership to most individuals is in the form of defense against other groups and
the threat of either being displaced, killed outright, or being individually absorbed
by other groups and even more severely parasitized (e.g., enslaved) than they may
already be in their current hierarchical social level.

Proximate Causation and Exaptation

Nominally egalitarian groups arguably constitute the organizational apex of top-
down beneficial effect on individual fitness resulting from organizational properties
in primary contexts. The large majority of members of the first such group to cross
the threshold to any form of hierarchically coercive social structure would poten-
tially suffer some relative loss of individual fitness by becoming parasitized to at
least some degree by emergent elites, without gaining even the nominal benefit of
protection from other, more centrally organized groups, because such other groups
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do not yet exist to pose competition. More importantly, even if we accepted the
hypothetical proposition that such parasitism was not an initial structural feature
of the transition, the majority of members would nevertheless suffer an immediate
and perceptible loss of personal autonomy that is widely understood by members of
egalitarian societies to be easily exploitable (cf. Boehm 1993, 1999, 2000).

True, one could hypothetically argue that unilaterally changing to a centralized,
hierarchical form of societal organization would provide an organizational benefit
resulting in the enhanced ability to drive less organized competitors off their ter-
ritory. This would make such appropriated territory available for the entire mem-
bership of such a centrally organized group to demographically expand into and so
opportunistically enhance the reproductive fitness of all the victorious group’s mem-
bers. But, this presupposes the rather dubious proposition (see Rindos 1985:72) that
the future benefits of a hitherto untried mode of organization, of which a group has
no prior knowledge or with which it has no prior experience whatsoever, are so
obviously apparent as to negate the immediate loss of personal autonomy for the
large majority of members and the widely recognized risk of abuse by dominants
that such a change makes potentially possible.

The obvious question all this raises is the same one that has been debated all
along. Why did social complexity involving any degree of structured sociopolitical
inequality evolve in pristine contexts and hence the absence of a social arms race?
Why would coercive power be permanently invested in some individuals, given
the conscientiousness with which even nominal egalitarianism is maintained in
non-hierarchical societies (see Boehm1999, 2000), and given the well-documented
awareness of individuals in egalitarian societies of the danger to their autonomy
posed by the accumulation of power by would-be dominants (e.g., see Boehm 1999,
2000; Lee 1979). Why would individuals willingly give up their personal autonomy
and knowingly make themselves susceptible to potential exploitation by a social
system wherein the potential exploiters are obviously allowed to control the level of
potential exploitation.

Boehm (1993, 1999, 2000) cogently argues that the egalitarianism of simple soci-
eties represents an evolved coalition-based bottom-up check on dominants in our
lineage. It is rooted in our tendency as primates to form coalitions, coupled with
our high sense of self-awareness and related ability to calculate socially affected
somatic self-interest; and, it is expressed by the propensity of subordinates to “act
collectively in an ‘insubordinate’ capacity” (1999:170). In other words, it is rooted
in the same ability to calculate cost-benefits that underpins behavioral ecology. The
problem is delineating some set of immediate conditions that would plausibly negate
or overrule individuals’ strong self-interest in maintaining the egalitarian status quo,
such that latent dominants could, in practice, achieve blatantly dominant status with
the concurrence of the group.

The answer must obviously reside in the social purpose serving as the justifica-
tion for the initial legitimation of authority. However, such a primitive purpose need
not necessarily be identical to potentially latent functional benefits that coercive
leadership may quickly evolve to take on as exaptations that provide advantage in
intergroup competition once formal hierarchical structures come to be established.
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Richerson and Boyd (1999) correctly note that the evolution of complex soci-
eties involves elements of both the voluntarism and coercion alternately invoked by
many of the classic transformational and processual explanations. Stanish (2004;
see also Stanish and Haley 2005) implicitly makes the same point in the context of
his evolutionary processual approach to the problem. Unfortunately, Stanish con-
flates evolved function with cause in the matter of proximate causation, as did
earlier voluntaristic models; and, the traditionally invoked organizational or inte-
grative functions of voluntaristic explanations only confer benefits to the group in
the context of between-group competition. Thus, it seems worthwhile to look else-
where, on the grounds that these benefits may very well be social exaptations and
that the origins of coercive leadership within groups may lie in another, earlier
selected-for function entirely. This earlier selected-for function no doubt continues
to provide benefit in some capacity but rapidly becomes selectively eclipsed by the
organizational competitive advantages of coercive leadership, once it comes to be
established. This primitive benefit also comes to be conceptually overshadowed by
the later exaptations, which are more prominently visible to anthropologists and
have, therefore, tended to figure more prominently in their explanations for the evo-
lution of social complexity. I suggest that primitive benefit is intra-group conflict
resolution.

Conflict, Conflict Resolution, and Proximate Causation

Both de Waal (1982, 1996) and Boehm (1993, 1999) argue that conflict resolution,
by active intervention if necessary, is an important social role played by dominants
in nonhuman higher primate societies. Conflict resolution is an equally impor-
tant aspect of leadership in egalitarian human societies—even nominally egalitar-
ian societies that go so far as to display elements of ephemeral authority (e.g., see
Maybury-Lewis 1974:203–204). However, in the absence of authority, the ability of
primus inter pares type leaders to effectively intervene to resolve conflicts is severely
curtailed, because they cannot impose a resolution, resulting in the well-documented
tendency for egalitarian groups to fission as a consequence of unresolved conflicts.

Richerson and Boyd (1999) also note the importance of intra-group peacekeeping
as a function of leadership. However, peacekeeping is apparently seen by them as
a secondary, though crucial, function of leadership, essential for the maintenance
of the organizational features that determine relative between-group advantage. I
suggest that they have erroneously focused on the evolved functions of the social
adaptation that is coercive leadership (i.e., organizational benefit), not its primitive
function (conflict resolution). I suggest that it is this need to maintain intra-group
peace—and with it group cohesion that serves as the catalyst for the investiture of
authority in contexts where the maintenance of group cohesion, and hence relative
size, is crucial for the perceptible well-being of all its members.

I agree with Richerson and Boyd (see also Keeley 1996) about the prevalence of
conflict as an expression of intergroup competition (e.g., see Rosenberg 1998) and
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also about the importance of group cohesion in the context of conflict. However, I
suggest that it is the internal peacekeeping function of leaders in times of conflict,
not their value as military leaders (e.g., Carneiro 1998) or their value as organizers
(e.g., Stanish 2004), that serves as the initial catalyst for the investiture of authority
in them.

The suggested role of conflict in the formation of complex societies was most
systematically presented by Carneiro (1970). Simply summarized, he proposed that
in circumscribed environments, winning groups would absorb the losers, thus estab-
lishing the social hierarchies that characterize complex societies. However, I would
turn that around and suggest that the ultimate roots of social complexity lie not in
the emergent relationship of the losers to the winners in some conflict but in the
relationship of the losers to the friendly groups with whom they are forced to seek
refuge when driven off their lands.

No matter how tightly circumscribed any given area may be physically, the indi-
vidual local groups within it are still further circumscribed socially, in that they
are invariably surrounded by multiple neighboring local groups in a dynamic social
environment. That is, it is difficult to envision a circumscribed physical environ-
ment so small as to be populated by just two small local groups (i.e., hamlets or
villages)—any environment so small would simply be too unstable to support any
human populations at all on a long-term basis. Such other local groups may be
either related at some level or not, and friendly to them, neutral, or hostile. While
any conflict between such groups could potentially involve large shifting alliances
made up of such multiple local groups, ultimate defeat would still tend to befall one
local group at a time (e.g., see Rappaport 1968). Egalitarian societies have neither
the numbers nor the organization to displace more than one or at most a very few
local groups at a time. The point is that even within a highly circumscribed physi-
cal environment, losing local groups would still have other friendly or allied local
groups with whom to take refuge, even in the logically unlikely event (see above)
that the winners would somehow wish to absorb them as a group in order to exploit
them.

While it is possible to envision many contexts wherein such refugee groups
would not be at a social disadvantage, it is also possible to envision contexts where
they would in fact be disadvantaged. One such context would likely be a social
landscape consisting of local groups dominated demographically by single lineages,
wherein communal ritualistic power is also strongly tied to place. In such contexts,
the refugees would at least initially be at some level of, however friendly or even
related, “others” relative to the resident group by virtue of descent. Moreover, they
would also be relatively powerless having been dispossessed of the source of their
own ritualistic power, while living among another cohesive self-identifying group
that still maintained theirs (cf. Bender 1990).

In any such disadvantaged and dependent situation, a refugee group would be
highly susceptible to subtle manipulation, if not subtle coercion, by their hosts to
the relative economic and reproductive advantage of the hosting group. And, given
normal human tendencies to pursue self-interested goals to the degree socially pos-
sible, any refugee group of “others” in such a position is highly likely to be so
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manipulated to at least some extent. The point is that any relative advantage held by
a hosting group depends on the maintenance of cohesion within that group; any con-
flicts of interest producing a split would potentially negate their social advantage.
At worst, it could result in a realignment, potentially incorporating the refugees,
which produces two new groups with equal access to ritualistic power, by virtue of
each having members drawn from the original, now split, hosting group. At best, it
would water down their social advantage by reducing the advantaged group’s size
and concomitant ability to manipulate the refugee group.

Spencer (1993:48) suggested that authority initially comes to be invested in lead-
ers when the “success of individuals [becomes] dependent on the success of the
group.” I suggest that it is precisely in such advantaged contexts that this occurs. It
is a social given that, even while part of a social group, individuals will pursue their
own interests and those interests will at times be in conflict. Such conflicts, if not
resolved, have the potential to fracture the group; and, for members of an advan-
taged group, such a fracturing would weaken their position of relative advantage,
thus jeopardizing the welfare of the group as a whole and all its members. I suggest
that in such advantaged contexts, the members of the advantaged group would for-
mally delegate coercive power to one of their own to facilitate conflict resolution.
This would maintain cohesion, and thereby the maintenance of their perceived indi-
vidual net advantage even after their subordination to the new, formal dominant is
factored into the equation.

I suggest that it is only in such contexts that individuals would see it as their net
advantage to do so. Moreover, to invoke the distinction apparently made by some
Native American tribes (e.g., see Lowie 1973), it is the primus inter pares leader
of the “peace chief” type9 who is likely to be voluntarily granted formal power on
the basis of collective self-interest, not the “war chief” type who somehow trans-
forms his limited (and consciously curtailed) military power into more generally
applicable power through coercion or manipulation. Would-be dominants need not
manipulate the system in the modes typically invoked by agency models to gain
coercive power against the group’s natural reluctance to grant it; they are voluntar-
ily vested with it by the group as needed to maintain cohesion and thereby relative
group advantage. They only need to maneuver through expressions of generosity
and fairness (cf. Stanish and Haley 2005) within the pre-existing egalitarian con-
straints of the social system to be the individual(s) so selected, because they would
seem least likely to abuse such power.

In other words, I suggest that it is the same inherited human tendency to form
alliances (see de Waal 1982, 1996), which Boehm (1999, 2000) suggests under-
lies an egalitarian society’s ability to maintain its egalitarianism, that also underlies
emergent inequalities. In the case of egalitarianism, it is an alliance of the latent
“underdogs” against the latent “top dogs” that serves to maintain that egalitari-
anism and forestall potential disadvantage to the alliance’s members. In the case
of emergent complexity, it is an alliance of the same latent “underdogs” with a
latent “top dog” that serves to ultimately grant him formal dominance and so main-
tain their collective at-this-stage-still informal dominant position for the group as a
whole.
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However, any form of structured inequality is a radical departure from a pre-
existing egalitarian system. The resultant conflicts and contradictions with the still-
existing egalitarian Bauplan will result in a rapid (i.e., punctuational) disintegration
and reorganization of the entire cultural system (see Rosenberg 1994) around a
new Bauplan incorporating a broadly and generally applied system of formal social
ranking. Such rankings will more likely than not be structured around kinship and
supernatural descent, simply because kinship is a structural element that can read-
ily be carried over without conflict from the older, abandoned system. In any case,
once any form of inequality is structurally sanctioned, even if only internally, it has
the potential to be extrapolated to any and all other applicable circumstances (e.g.,
intergroup relations), and the dominance of one group over the other(s) inevitably
becomes formalized as well.

I further suggest that at this early stage of the process, hierarchically organized
complex societies typically do not yet grow by the forced incorporation of other
groups in the fashion Carneiro proposed. Rather, I suggest that they more often than
not grow by continuing to dispossess other groups of their territory and occupying
any such newly acquired land themselves through population growth (i.e., the latent
tendency for population to grow, made manifest by the availability of additional
land to expand into) and/or the attraction of friendly and likely related groups that
voluntarily join them in the context of the social arms race that has now begun. At
this stage, the level of resource appropriation engaged in by the dominant subgroup
is likely to be still relatively mild, and advertisement in the form of aggrandizing
behavior for purposes of attracting members may be a feature (e.g., see Prentiss
2010). Lower ranked groups are not likely to vigorously contest the emerging new
social order to the degree that, given their only limited “otherness,” they likely iden-
tify at some significant level with the dominant individual and subgroup, and their
subordinate status is only marginally so.

However, resource appropriation, once institutionalized at even some low internal
level is now, like inequality, also culturally available conceptually for extrapolation
to social relations marked by even greater degrees of conceived “otherness.” More-
over, the temptation to thus appropriate (i.e., get something for “nothing”)10 from
groups where the scale would be unchecked by the constraints of group identifica-
tion can be assumed to be a given.

Authority-based centralized leadership, once established, enhances organization
and that affects group-level success in competition with other groups. But, poten-
tial organizational improvements are not the precipitant of the social innovation;
the need to maintain group cohesion is. Once authority is established in some
residential community, group size will remain stable due to effective conflict res-
olution and can even continue to grow. Thus, there would rarely be a context
where the basis for that investiture will expire before it becomes well established
as a cultural norm. Once established as an accepted norm, it is capable of even
being carried into new environments by relatively small breakaway groups, who
do not need the basic “public good” of large group size maintenance (e.g., see
Kirch 1984).
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Structural Variability, Structural Similarity, and Selection

As noted by Leonard and Jones (1987) and others (e.g., Yoffee 2005), each from
their own perspective, complex societies do not readily conform to types. The insti-
tutionalization of coercive power is a process and thus an entirely different matter
than the organizational structure of such power and its trappings. Both of the lat-
ter are highly variable, being strongly influenced by the opportunistic exaptations
that then evolve based on the availability of such formalized power after it becomes
established. The initial appearance of hierarchy may be processual, but the subse-
quent evolution of complex societies is contingently historical and shaped by the
interaction of opportunity and need. They vary in the historical order of their con-
stituent institutions’ development, the rate of their individual development, and the
specific forms such developing institutions take. Thus, the form any initial investi-
ture of authority takes is unlikely to be uniform. It could be primarily ritual based,
primarily kinship based, or some combination of the two. It could be organized
along corporate or network lines, or some combination of the two (see Blanton et al.
1996). It could also potentially be either heterarchical or hierarchical (see Crumley
1987, 1995). However, the prevalence of more hierarchical types of organization in
the largest (i.e., most successful) known complex societies suggests that hierarchical
organization tends to be selected for at the between-group level over the long term,
as may network over corporate organization.

Once coercive authority is institutionalized, the organizational structure of lead-
ership develops to accommodate organizational need, as enhanced organization
makes possible new collective endeavors made desirable by environmental factors
and/or historical opportunity. It does not follow some predetermined developmen-
tal trajectory. The organization of power is a potential product of administrative
needs, itself a product of what is being administered (e.g., taxes, tribute, trade).
For example, as argued by Spencer (1998), effective projection of political power
beyond the boundaries of the core polity, for purposes of exploitation, requires the
development of some form of an administrative system characterized by internal
specialization and partial delegation of decision making. Those polities that do not
develop such administrative systems, if not first outcompeted by those that do, soon
collapse under the strain of managing a growing polity that becomes too unwieldy
for a still-fully centralized and still-unspecialized administrative system to effec-
tively administer. Those polities that do innovatively develop some such systems
have the potential to continue to grow until such time as the opportunistic or struc-
tural ability to exploit is no longer sufficient to maintain the cultural institutions that
opportunistically came to be built thus far, or until such time as growth is halted by
competition with another more powerful or better administered polity.

However, the organization of power is different than its trappings, such as osten-
tatious displays of culturally sanctioned coercive power and its ideological founda-
tions. As long as a developing complex society’s membership remains restricted to
a single, however loosely self-defined and self-identifying group, the legitimacy of
dominants is implicit in the information system (i.e., culture) shared by the group.
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Leaders come to symbolize the group, and followers come to identify with lead-
ers to some degree as embodiments of the group itself (e.g., see Levine 1967). It
is in this kind of social context that the mechanisms explored by Richerson and
Boyd (1999) operate most effectively. Thus, as long as warfare by such a group is
geared to competing with other groups for space into which to expand, highly visi-
ble propagandistic displays, ostentatiously legitimating the power of dominants, as
opposed to those reinforcing group identity, are only minimally necessary. How-
ever, once—for whatever reason—the goal of warfare ceases to be the displace-
ment of other groups for purposes of growth-fueled expansion, and instead becomes
the subjugation of groups more definitively “other,” for the explicit purpose of
exploiting them in one capacity or another, then more prominent and dramatic rep-
resentations of the validating ideology and the symbols of its power become nec-
essary. They do so in order to more effectively control groups who may bow to,
but nevertheless might otherwise vigorously contest the legitimacy of the dom-
inants, because they do not naturally identify with the dominants at any social
level.

The shift in goals from displacement to exploitation is not inevitable. The rea-
sons for such a shift in goals no doubt vary but more often than not likely revolve
around simple historical opportunity. That is, exploitation is already a feature of
social relations by virtue of the new Bauplan. Thus, opportunities to more ruth-
lessly do so to groups deemed sufficiently “other” will be seized upon when they
present themselves. This would particularly be the case if the territory occupied by
such “others” cannot be as effectively utilized by the winners through demographic
expansion (e.g., due to distance or spatial discontinuity) as it can be by leaving the
losers in place and exploiting them. It is when such opportunities to do so arise, and
are taken, that Carneiro’s (1970) mechanisms for more marked class formation
and Spencer’s (1998, see also Spencer in this volume) for greater decentralization
and specialization come into play, and even greater complexity follows.

Yet, for all the structural variability between the individual complex societies
that evolved at various times and places in human history, there are broad sim-
ilarities in many of the evolutionary trajectories of such societies. Such com-
mon trends include increasingly greater internal specialization and sociopolitical
differentiation, increasingly distant exploitation of peripheral “others,” increas-
ingly formal differentiation of social statuses, increasingly elaborate ideologies of
power, etc. These broad structural similarities are what prompted earlier gener-
ations of scholars to speak of sociopolitical “types” and “stages,” and they can
be most parsimoniously explained by reference to widespread parallel evolution.
That is, the likelihood of pure chance producing such levels of fundamental sim-
ilarity so many independent times in pristine contexts is minuscule. Thus, while
evolution is ultimately historical, in that it based on contingency, such parallel
evolution strongly implies the operation of recurrent psychosocial and sociocul-
tural processes at the proximate level, producing a fundamental level of sim-
ilarity in the social novelties that people produce and on which selection can
then act.
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Discussion

Social structure and organization are emergent characteristics of a social group and
selected for in the context of group selection. Such selection is always between
groups, but can also sometimes be at the organismic level, based on the top-down
benefits of membership. But selection operates on what the social and physical envi-
ronment produce in the way of innovative behaviors. Thus, the emergence of social
complexity cannot be properly understood without reference to the social environ-
ment and the proximate social processes it tends to generate.

Evolutionary archaeology’s devastating critique of processualism’s transforma-
tionalism (e.g., see Dunnell 1980; Rindos 1985) was essentially correct. But, what-
ever its shortcomings with regard to evolutionary theory, processualism’s problem
orientation viewed emergent complexity in systemic terms and focused on prox-
imate systemic processes that modern, better theoretically grounded evolutionary
approaches have thus far had difficulty doing effectively.

Agency may not be knowable by sole reference to the archaeological record,
as per Evolutionary Archaeology’s critique (e.g., Rindos 1984, 1985). But, it is
potentially knowable by recourse to behavioral tendencies documented in the data
produced by Psychology and Primatology and testable ethnographically, if not
archaeologically. In fact, Prentiss (2010) has recently documented a pattern of
change in the Pacific Northwest that conforms remarkably well to the early stage
of the model proposed here, as regards the emergence of complexity in the Pacific
Northwest. Archaeology has historically borrowed liberally from other disciplines
in its quest to explain the cultural past. Why should psychology and primatology
be off-limits to evolutionary explanations when biology and geography are not and
why should Behavioral Ecology have sole access to ethnographic data with which
to evaluate its explanations?

Almost all processual models for the rise of complex societies, whether they
meant to or not, implicitly invoked human agonistic behavioral tendencies, in the
same manner as do Richerson and Boyd (1999). Such agonistic tendencies are
amply documented by primate ethology and humans are, after all, primates. Those
agonistic tendencies on the part of individuals were held in reasonable social check
for most of modern human existence (e.g., see Boehm 1999, 2000), but at some
point in the past, in some societies, they ceased to be and formalized dominance
hierarchies developed. Such distinctions were an emergent property of the evolving
social system. And, while perhaps the economic, environmental, and other compo-
nents that dynamically contributed to their development as systems can be explained
reductively, the evolution of the systems themselves can only be explained by refer-
ence to systemic dynamics.

Where most current explanations, whether evolutionary or processual, generally
go wrong is in equating evolved function with cause. These commonly invoked
organizational benefits of authoritarian leadership are exaptations. They are built
on such leadership once it comes into being for other reasons, and then become
factors in between-group selection if and when they do evolve. However, the future
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benefits of some unknown and untried organizational mode are a poor motivation to
individuals to relinquish their personal autonomy to would-be dominants and thus
open themselves up to exploitation.

The ultimate outcome of unresolved conflict in egalitarian societies is group
fissioning. Thus, in cases where the benefit to individuals of group advantage
outweighs the loss of individual advantage, and group advantage is tied to group
cohesion, it is the maintenance of group cohesion that is the crucial “public good”
whose needed maintenance overcomes the justified reluctance on the part of the
majority to allow latent dominants to formally dominate. Task-based investitures of
authority are inherently temporary, expiring with the completion of the task. Any
attempt to manipulate an essentially egalitarian system in order to expand such tem-
porary and limited mandates would likely meet with negative consequences and, if
necessary, potentially drastic ones (see Boehm 1999).

Recent years have seen attempts to rehabilitate processualism by retaining its
systemic focus but grounding it in a proper understanding of evolutionary theory.
This resurrected evolutionary processualism has the potential to move beyond the
explanatory limitations of the now-dominant reductionist approaches to cultural
evolution. This is by virtue of its ability to effectively deal with not just microevo-
lutionary mechanics but also macroevolutionary ones such as group selection and
punctuational change, which are by definition systemic in nature. Abandoning trans-
formational processualism was both correct and necessary. Abandoning systemic
approaches to the explanation of proximate causation amounted to throwing the
baby out with the bath water.

Notes

1. Exaptation is a term proposed by Gould and Vrba (1982) for some subsequent
(selected-for) functional effect of an adaptation, which however was not the
original function that the adaptation performed when it initially evolved in some
more primitive form, under an earlier, different set of selective pressures. In
other words, an exaptation is an “adaptation” that co-opts or builds upon what
used to misleadingly be called a “pre-adaptation” and in which the new effect
is selected for by some new set of behavioral and/or environmental conditions.
For example, feathered wings are now thought to have originally evolved as
a thermo-regulatory and/or display adaptation in a lineage of dinosaurs. The
subsequent evolution of feathered wings as flight mechanisms is an example of
exaptation, wherein the earlier structure was exapted (i.e., co-opted) for a new
effect (gliding/flight) after it had already evolved in the context of its original
(thermo-regulatory and/or display) function (see also Gould 2002:1231 ff.).

2. The extended phenotype can be simply summarized in general terms as the
full range of (however indirect) phenomenological expressions of some start-
ing genetic instruction set (a hermit crab’s appropriated mollusc-shell home, a
beaver’s dam, etc.).
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3. Drawing on Johnson (e.g., 1978, 1983)
4. In terms of both how members of the winning group would perceive maximum

benefit and objective contribution to evolutionary fitness.
5. See also Ghirlanda et al. 2006 for a mathematical model that reaches essentially

the same conclusion.
6. In the sense of equal political say by way of the vote.
7. Hence the net emigration from less democratic to more democratic systems that

began with the first appearance of such systems a little over two centuries ago
and continues unabated into the present.

8. See Borgerhoff Mulder (1990, 1992) for ethnographic examples of the rela-
tionship between wealth and reproductive success for males. See also Ridley
(1993:193ff) for a more general summary of some of the historical evidence
for the relationship between wealth/power and relative reproductive success of
dominant males.

9. Whether or not the distinction is formally recognized in any given society.
10. Warfare, being a pre-existing condition, is no added cost.
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Chapter 2
Landscape Learning in Relation to Evolutionary
Theory

Marcy Rockman

Introduction

Human beings adapt not to their real environment but to their ideas about it, even if
effective adaptation requires a reasonably close correspondence between reality and how it
is perceived Bruce Trigger (1989)

Landscape learning is a model that addresses how human groups gather and share
environmental information from the perspective of colonization (Rockman 2003a,
b). It has been noted by many scholars that the situation of a group being unfamiliar
with an environment may have had substantial social and economic consequences
and so may have had archaeologically visible traces (Anthony 1990, 1997; Beaton
1991; Bogucki 1979; Fedele 1984; Kelly and Todd 1988; Whittaker 1989). How-
ever, the process of learning itself and the underlying assumptions of how different
types of environmental information may have been developed and transmitted over
archaeologically visible time frames by different groups and different economies
have not yet been fully examined.

The landscape learning model lays a framework for doing this by presenting a
consistent process of information gathering in such a manner that it can be tested for
in different historically contingent contexts. The objective of the landscape learning
model is to determine whether, when, and how aspects of a previously unfamiliar
environment become part of an ongoing social system, in other words, to identify
environmentally related cultural change. Tests of the landscape learning model are
still few (Rockman 2003b) and it is expected that the model will be expanded and
refined in the future. Examination of the model and its underlying concepts to date,
however, have shown it to be widely applicable to many contexts (for example,
see Anderson 2003; Fiedel and Anthony 2003; Blanton 2003; Hardesty 2003; Roe-
broeks 2003; Steele and Rockman 2003; Tolan-Smith 2003;) and further that it fills
a critical gap in linking the intangible realm of thought, perspective, and memory
with the solid, traceable, measurable, and “mappable” archaeological record.
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The objectives of this volume are to examine the current state of thinking about
cultural evolution. As the editors note in their introduction, archaeology is our sole
means of examining the deep human past, and collected research over the history
of the discipline has clearly demonstrated the long sequences of changes that have
taken place from prehistory leading to our current major forms of social organi-
zation. As populations can be seen to continue through different sequential forms
of social organization in many cases, the cultures they entail can be seen to have
evolved following the concept of “descent with modification” (see also Eldredge,
this volume; Spencer, this volume).

The theory of evolution began in the biological sciences with the examination of
life forms and their interactions with and roles in their surrounding environments.
The concepts of natural selection, survival of the fittest, and adaptation describe the
long-term interactions of biological populations with those environments.

The relationship of the environment to cultural evolution is less clear. Anthropo-
logical theory has been moving away from the idea that the natural environment can
determine cultural forms (see review in Dincauze 2000). Current understanding is
that for a very long time humans have had, within parameters, the capacity to design
their interactions with the environment.

Understanding how those design decisions are made and what their constrain-
ing parameters are is one of the primary objectives of cultural macroevolutionary
theory (see Prentiss et al., this volume). As landscape learning addresses the role of
thought, perception, and memory—all components of decision making—in human–
environment interactions over time, it stands to be a useful tool in the archaeological
macroevolutionary kit.

Gathering Environmental Information

Landscape learning occurs through the development of environmental knowledge.
While there are many ways of dividing an environment into informational packages,
the landscape learning model uses the following scheme of environmental knowl-
edge (after Rockman 2003a):

• Locational geographic coordinates and physical characteristics of natural
resources

• Limitational cycles and constraints of the local environment
• Social combination of locational and limitational knowledge into a form that

is applied to ongoing practices and communicated among group members and
between generations; i.e, share sense of “this is how we live here”

Locational knowledge describes fixed resources and other related geographic
information, such as placement of a lithic outcrop, spring, or meadow with rich
soils, pathway of a game migration, or distribution of sheltered caves or campsites
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with good visibility. Because locational knowledge is related to features and
environmental characteristics that are generally fixed in space and time, gathering
locational knowledge is likely the easiest portion of environmental knowledge to
gather and may be learned quickly.

Collection of locational knowledge is contingent, however, on the economic and
social needs of the given population. Rosenberg (1994) and other scholars in this
volume (see Bettinger; Chatters; Mason; Prentiss; Prentiss et al.; and Rosenberg,
this volume) use the term Bauplan to describe underlying structure and related con-
straints. Originally conceived as referencing the form of an organism, in cultural
macroevolutionary theory it has been applied to the economic and social structure
of a given population and the related opportunities and limitations of that structure.
It is also a useful concept here. At the simplest level of consideration, resources or
landscape features may only be recognized as such if they fall within the needs and
material uses of the group, which are related to its Bauplan. For instance, van Andel
and Runnels (1995) noted that the Mesolithic societies of Greece do not appear to
have used upland plains but that these areas were later brought into use by early
Neolithic farmers. At other levels of analysis, the process of identification of previ-
ously unused resources may slow occupation and use of a given ecozone by a given
socioeconomic strategy (with a specific Bauplan), such as the time lag proposed by
Tolan-Smith (2003) for the late Upper Palaeolithic colonization of maritime western
Scotland, or may limit the range of identified available options in times of stress in
common resources.

Limitational knowledge describes the periodicities of cyclical environmental
characteristics and the constraints of the given environment for certain uses. For
example, how much precipitation falls each year, in what forms, when, and how
much does it vary from year to year? How many animals or plants can be hunted
harvested each year without exhausting the respective populations. How stable are
the game migration routes? How workable and reliable are the lithic materials for
the range of tasks for which the given group uses them? Because limitational knowl-
edge references phenomena that occur over time, it cannot be learned or confirmed
instantaneously. Rather, the time necessary to develop or accommodate limitational
knowledge is some function of the rate of change within its given identified cycle
combined with the length of the generations within the subject population (Dean
1988; Minc 1986; Minc and Smith 1989; Smith 1988).

Recognition and use of limitational knowledge depends on the “dynamic scale
ranges” of both environmental and social entities. As usefully developed from ecol-
ogy for archaeological application by Hopkinson (2001, 2007a), dynamic scale
range theory addresses the range of scales to which a given phenomenon of inter-
est responds. Environments can be measured on multiple scales. For instance, as
developed by Hopkinson (2001), a forest may be considered as either a dynamic
entity in its own right, a constant setting within which an organism or popula-
tion operates, or as inconsequential “noise” in major geological and geomorpho-
logical processes. Similarly, rainfall and temperature can be reported as daily,
annual, or decadal averages. In turn, environmental entities respond primarily to
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rates of change that approximate their own reproductive cycle; for example, flower
populations tend to reflect high frequency daily to seasonal variation in rainfall and
sunshine, while trees are more likely to prosper or fail with longer period drought
or fire cycles. However, they can reflect changes at much lower frequencies over the
long term. The upper limit of the range is the level that can be considered a non-
constraining constant in relation to the level of interest. The lower limit consists of
“stochastic noise” that does not deliver a measurable signal to the level of interest.
The dynamic scale range, therefore, includes both higher and lower frequency levels
than the particular level or phenomenon of interest (Hopkinson 2001, 2007a) With
respect to imitational knowledge, each instance of this aspect of landscape learning
is most likely to reflect cycles that most closely match the life span of the element
interacting with the cycle: annual planting procedures should respond to annual or
similar precipitation and temperature variations, while settlement patterns respond
to longer cycles, such as floods. Locations of annual planting, however, will likely
correspond with at least some aspects of the longer term settlement patterns.

Social knowledge describes appropriate responses to gathered locational and lim-
itational knowledge that have been shared among a group (horizontal transmission,
after Boyd and Richerson 1985; Hewlett and Cavalli-Sforza 1986; Richerson and
Boyd 2001, 2005) and passed to subsequent generations (vertical transmission) such
that they form a collective sense of “this is how we live here.” It is in fact such
interaction of environmentally derived and socially shared activity that creates the
phenomenon known as landscape (after Ashmore and Knapp 1999; Basso 1996;
Tolan-Smith 1997). As social knowledge is the result of implementation of com-
ponent locational and limitational knowledge, the time frame to develop it is the
product of the time frames for the component knowledge and may be further modi-
fied according to the rates and forms in which it is shared, remembered, and stored
in group-appropriate social forms (see Vansina 1985; Smith 1988).

Both locational and limitational knowledge can only be acquired from the envi-
ronment through individual learning. Their transition into social knowledge occurs
through social learning which in turn can be subject to the various biases (content-
based or direct, frequency-based, and model-based) described by Richerson and
Boyd (see definitions and background in Boyd and Richerson 1985; Henrich and
Boyd 1998; Richerson and Boyd 2001, 2005).

Each type of knowledge can influence the development of the other two. Fur-
ther, each type of knowledge can be updated at any time. For the sake of modeling
and analysis, the landscape learning model is designed to analyze development of
environmental knowledge with respect to a given resource from the perspective of
colonization or first contact with an environment.

Landscape Learning and Colonization

Colonization has an uneasy place in macroevolutionary theory in light of the invoked
role of colonization and diffusion in early culture-historical models of cultural
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change (Anthony 1990; Shennan 2000; Trigger 1989). The theoretical complexity of
colonization and the important roles of different types of information flow as well as
population movements have been more recently addressed and productively applied
to multiple colonization case studies (Anthony 1990, 1997; Chapman and Hamerow
1997; Graves and Addison 1995). Colonization studies tend to present movement in
one of two primary forms: point-and-arrow or streaming, which involves directed
movement of a population along a relatively narrowly defined pathway over a rel-
atively long distance between an origin a destination, and wave-of-advance (e.g.,
Ammerman and Cavalli-Sforza 1984), which posits relatively short distance move-
ments across a relatively wide swath of environment. A third type of movement,
leap-frogging, can be seen as a sort of combination of the two, involving multiple
streaming movements between separated areas of similar environmental character-
istics. There are many implications of these forms with respect to both motivat-
ing factors and potential for archaeological visibility (Anthony 1990, 1997; Beaton
1991; Jochim et al. 1999; Kelly 2003; Meltzer 2004; Webb 1998).

The point of interest for discussion here is the context they present for devel-
opment of environmental knowledge when considered from the perspective of ini-
tial colonization. Point- and-arrow and leap-frogging forms require some form of
predeveloped knowledge, at least to the extent that the target of colonization was
identified, but describe a situation in which a wide range of knowledge structures
(locational, limitational, social) may need to be updated rapidly or simultaneously.
In wave of advance movement, in that it predicts shorter distance movements and
greater likelihood of maintaining interactions with some portions of previously
occupied environments, development of environmental knowledge can be seen
as primarily cumulative, and may entail rapid locational knowledge updates with
slower updates of limitational and social knowledge.

The development of environmental knowledge in the context of noninitial col-
onizations is more complex as it requires consideration of the nature of the rela-
tionships between previously established populations and the arriving population.
Following a biogeographical approach developed in Rockman (2003a), the environ-
mental knowledge relationships may be conceived as three barriers:

• knowledge barriers existence of usable previously collected information
• population barriers numerical population density and capacity with respect to

the structure of existing and incoming economic systems and residence patterns
(Bauplan); availability of niche space

• social barriers resident population’s defense and information storage systems,
including language

An initial colonization may have a high knowledge barrier—relatively little
previously gathered information—but faces low/nonexistent population and social
barriers. Contact between previous and immigrant populations with similar Bau-
pläne may present lower knowledge barriers but potentially higher population
or social barriers. Contact between populations with different Baupläne, such as
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agriculturalists and hunter-gatherers, will have high knowledge barriers and can be
anticipated to have variable population and social barriers as well.

Colonization can also be a useful tool for macroevolutionary analysis because
it depicts movement from somewhere to somewhere and therefore facilitates con-
sideration of design decision constraints. Such consideration can be described at
the micro-level from the perspective of environmental cognition and the use of
schemata. An individual’s initial contact with and movement through an environ-
ment proceeds by means of wayfinding (Golledge 1987, 2003). There are several
means of wayfinding, including homing (continual updating) which may be likened
to a wave of advance motion in which movement is perpetually referenced to previ-
ous movements and the intended destination; piloting (use of landmarks) which may
be likened to point-and-arrow colonization in that it moves toward a known (if not
immediately seen) destination with orientation provided by means of landmarks;
and chunking, which may be likened to leapfrogging in that it breaks a relatively
long route into identifiable and more easily negotiated segments. An individual’s
internal representation of routes traveled and to be traveled, places of origin, and
intended destinations comprise the individual’s cognitive map. As cognitive maps
represent spatial experience, they are almost never complete and are updated as
experience and information are added and the effective environment changes. Sim-
ilarly, cognitive maps do not develop instantaneously. In instances where cogni-
tive maps are incomplete, generalized information about environmental structure
based on previous experiences elsewhere may be drawn upon, termed schemata,
templates, frames of reference, scripts, and scenes (Golledge 2003). An example
developed in Golledge (2003) from the built environment would be a modern urban
dweller’s knowledge of where to find an exit or restroom in a public building. A nat-
ural environment schemata may be that chert or flint may be found at topographic
high points, particularly high erosional features (Rockman 2001b, 2003b).

Schemata, then, are patterns into which environmental information is anticipated
to fit. If reality does not match imported schemata, then schemata may be updated
or the environmental characteristic may be missed. In some instances, however,
schemata or ways of doing things can suit a new environment better than the previ-
ous environment in which they were developed or find a new use or expression. Bio-
logical terminology calls such instances preadaptations or exaptations (see Gould
1991; Gould and Vrba 1982). Gamble (1993, 1999) has linked exaptation to the
capacity shown by early hominids for global dispersal. This approach provides a
link to landscape learning at the macro-evolutionary scale.

Landscape Learning at the Macroscale

Landscape learning is possible because of human behavioral flexibility. Behavioral
flexibility makes it possible to encounter and adjust to new and different environ-
ments at a rate faster than can be allowed by physical evolution alone. In turn,
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the ability to respond successfully to new environments may have set in motion a
feedback loop in which encountering novel environments and developing informa-
tion about those environments supported more behavioral flexibility and a propen-
sity to disperse and continue to adjust to new environments.

Potts’s (1998) variability selection model posits that the uniquely wide range
of human behavioral flexibility is an adaptation to environmental fluctuations of
variable and increasing magnitude over the past 6 million years. Paleoenvironmental
studies of a range of deposits dating from the Oligocene onwards have identified
at least twelve cycles of environmental variation with cycles ranging from one to
100,000 years. The meshing and unmeshing of these multiple cycles with differing
periodicities appears to have resulted in a particularly variable environment in which
the influence of any given environmental cycle may have changed substantially from
one cycle to the next, making its particular effects more difficult to track.

The variability selection model outlines the development of variability selection
adaptations, which Potts defines as “complex structures or behaviors” that allow
novel responses in unpredictable settings. These adaptations allow phenotypic vari-
ability that can vary with the environment in which the species finds itself, including
versatile locomotor capabilities and dental structures, as well as the neurological
capacity to process and respond to a range of external signals and social situations
(Potts 1998). Following on this, the dynamic scale range of human physical capac-
ities for cultural change can be defined per the wide range of environmental cycles
included by Potts in the variability selection model. In turn, learning can be seen as
an integral component of macroscale human physical evolution. The range of scales
to which human cultures themselves respond is in need of additional investigation.
The capacity to learn, however, can also be seen to have played a role in cultural
development from hominid times onward.

The ability to behave flexibly and, in so doing, adjust social practice to local con-
ditions, may have been a key component of the early hominid movements across
the Old World. Currently, the number, paths, and rates of hominid dispersals out of
Africa remain a focus of debate and study. Several recent studies (Ashton and Lewis
2002; Dennell 2003; Pavlov et al. 2004; Roebroeks 2003) have noted the patchiness
of the premodern human record in Europe and argued that scattered sites over a long
time frame cannot be taken at face value to indicate successful continuous occupa-
tion following a single initial colonization. Rather, it is more likely that there were
repeated dispersals into and retractions out of different parts of Europe, perhaps on
as coarse a scale as glacial–interglacial cycles, perhaps more frequently than that.
Lahr and Foley (1994) have in turn suggested that diversity in the hominid and
human populations indicates multiple dispersals of different hominid forms along
different pathways within and out of Africa to the rest of the Old World. Dennell
(2003), in his discussion of long and short chronologies of hominid movements out
of Africa, pointed out that while it is possible with current dates to suggest a rate of
10 km/year for the Homo erectus dispersal from East Africa to Java, it is unlikely
that colonization happened evenly at such a rate. The actual pattern of dispersal was
likely much more punctuated.
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The combined picture of these studies is that, given the fragmentary record that
we have, it is simply not possible to postulate population pressure (as we are able
to calculate it based on contemporaneous technology and paleoenvironmental evi-
dence) as the sole motivation for these many dispersals. In other words, it is not
possible to apply a simple wave-of-advance colonization model (after Ammerman
and Cavalli-Sforza 1984) such that all intervening space was filled up as hominid
colonization moved outward. Likewise, it is also not possible to equate hominid
ranges with modern human ranges and related territorial behavior (see discussion
of Paleolithic settlement at the end of Roebroeks et al. 1992). Therefore, it is also
difficult to apply directly colonization “push-pull” analyses that are possible for
the social underpinnings of more recent colonizations, particularly point-and-arrow
or streaming-type colonizations (Ammerman and Cavalli-Sforza 1984; Anthony
1997). The impetus for hominid dispersals therefore falls outside traditional col-
onization models.

A proposal for the use of environmental information by early hominids by Gam-
ble (1993), when combined with the prestige model-based pattern of information
transmission from the cultural evolution model by Richerson and Boyd (2005) is a
possible explanation for the major and relatively rapid early hominid dispersals.
Briefly, the prestige model says that, insofar as imitation of others is a primary
means of determining appropriate behavior, those individuals perceived to be suc-
cessful are much more likely to be chosen as models to be imitated than individuals
who are not perceived to be successful. Perception of success is critical, and imi-
tation may focus on the outward, visible trappings or behaviors of the successful
individual, not necessarily on the specific behaviors that made the individual suc-
cessful (after Richerson and Boyd 2005).

Gamble’s model is based on the situation of group fissioning to exploit patchy
resources and unequal opportunities within the group to explore and acquire infor-
mation. Gamble proposed that subadults, particularly subadult males, old enough
to forage for themselves, would have been under pressure to leave the group tem-
porarily by higher ranking older males to reduce rivalry for mates. These subadults
collected important environmental information while “out of the house,” which was
then a source of information for the group as a whole when they returned. The key
point for the expansion of the hominid range, or colonization, is that, as Gamble
(1993) noted, “The impetus for exploration [came] not from some sort of adaptive
curiosity. Instead it [stemmed] from the nature of the cooperative alliances, negoti-
ated and contested between the core and peripheral members of the social group.”
In this model, environmental information was the social currency with which higher
ranking males managed their role in the group and through which younger males
gained their place in the group. A younger male with more and detailed environ-
mental information to contribute might have moved further up the ranks than one
with less or poorer information. If the prestige model-based transmission force is
added to this, such that higher ranking explorers were imitated, more emphasis
would have been placed on activities and skills related to exploration and, in turn,
more geographic area may have been explored. Thus a social engine was in place
that required exploration of more and more territory in order for the group order and
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functioning to be maintained. In this way, it was not population pressure but social
pressure that may have driven early hominid dispersals (Anthony 1997; Fiedel and
Anthony 2003). And the capacity to gather, retain, and transmit environmental infor-
mation was what allowed this to happen.

Holons and Adaptive Landscape

The human capacity to respond culturally to the environment can be seen as a bio-
logical adaptation. In turn the cultural capacity to gather and share environmental
information is an exaptation to global dispersal. Landscape learning, therefore, is an
important link in the creation of a cultural landscape.

But what role does landscape learning play in the cultural changes of more com-
plex societies with which much of macroevolutionary theory is concerned? The
concept of adaptive landscape is applied by several other authors in this volume
following on work by Wright (1932) (see Chatters; Prentiss; Prentiss and Lenert;
Prentiss et al.; Spencer, this volume). In brief, it describes an array of peaks of
variable heights and distribution within a plane of possible social and ecological
relationships. Each peak represents a combination of relationships that is better
suited—adapted—to its social and cultural environment than surrounding combina-
tions of relationships. Macroevolutionary change occurs when a given population,
group, culture, or society changes peaks and establishes a new combination of rela-
tionships. The potential benefit of changing peaks is that, ideally, the new peak is
higher—more adapted—than the previously occupied peak. The challenge to chang-
ing peaks is that doing so may require moving across the valley between the peaks
which is comprised of less adapted combinations of relationships.

The adaptive landscape is a useful concept for describing the situations that may
precipitate cultural change. However, it does not describe how a given population,
group, culture, or society comes to recognize that a change in peak is possible, nec-
essary, or appropriate. Landscape learning is about how individual lines of informa-
tion about different environmental traits, including fixed resources and cyclical pat-
terns, are acquired. One additional theoretical tool developed from dynamic scalar
range theory known as the holon is useful in considering and identifying the infor-
mation and decision feedback loop that may play a role in peak switching and cor-
responding macroevolutionary change.

Hopkinson (2001, 2007; see also Koestler and Smythies 1969) defined a holon as

Systematic clusters of strongly interacting components [that] can then be conceived as if
they were a single entity from the point of view of the signals that they deliver to other
components or clusters of components.

Holon boundaries are not necessarily equivalent to tangible boundaries such as
the bark of a tree or edge of a flower patch and can include relative intangibles such
as metabolic cycles and gene pools. Although holons are collections of system pro-
cesses, they are bound by the same scalar rules such that ecosystems or learning
systems cannot be comprehended by observations at a single scale or via a single
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holon (Hopkinson 2001, 2007a). A particularly cogent example of a holon for an
archaeological context is the hydrologic changes in the American Southwest that
contributed to the abandonment of the southern Colorado Plateau after A.D. 1250,
as described by Dean (1988). The Great Drought that appears to have brought about
the end of the Anasazi occupation of the area was not a single event but the inter-
section of low-frequency water table cycles, high-frequency drought cycles, and
high-frequency agricultural practices which merged into a much lower frequency
effect of devastating aridity.

With this example in mind, I suggest that the holon concept can be adapted for
the purpose of investigating landscape learning, such that a collection of behaviors
also may be considered a type of holon. A given set of behaviors or activities can
generate an overall “signal” or level of adaptedness which then interacts with other
groupings of behaviors of the given group, population, or species and with external
holons found in the environment.

Drawing on Dean’s (1988) example of the American Southwest and the dynamic
scalar relationship between behavioral responses and environmental variability, the
key point of behavioral holons is that they are a collection of individual practices.
Within this collection, some previously established adaptations may work for some
time in relatively similar environments. Problems develop for human groups when
the outcome of all combined practices is no longer adapted to the new local condi-
tions, and the relative adaptedness of the collective signal of the previous behavioral
practices and environmental understandings exceeds local environmental tolerances.

For instance, a given behavior developed in a previous environment may be
unsuitable as part of a set of behaviors or practices in a new environment. If, how-
ever, the results of the given behavior lie below the carrying capacity for that envi-
ronment or do not immediately coincide with an unfavorable periodicity or down-
turn of that environment, then that relatively unsuitable behavior may persist within
the overall behavioral system for an extended period of time. In turn, if the given
behavior acts to bring a population into immediate and direct conflict with a new
environmental periodicity or a periodicity downturn not previously encountered,
then that particular behavior or the entire behavioral holon will come under direct
and immediate selective learning pressure. As a result, individual practices of a
behavioral system may be out of phase with each other with respect to their suit-
ability in a given ecosystem. In other words, while a behavioral holon may appear
adapted, individual component practices may not yet have come under selective
pressure and so may themselves be poorly adapted. In turn, individual practices
may be adapted, but the behavioral holon signal may be unadapted.

This is a critical addition to the landscape learning model as it allows consid-
eration of time gaps between environmental experience and response. Lag time
is built into the initial landscape learning model described above, with the essen-
tially sequential movement of information from locational knowledge to limitational
knowledge to social knowledge. Social knowledge in place at the time of coloniza-
tion of an unfamiliar environment or major environmental change is unlikely to fully
reflect the new environmental conditions and cannot be updated instantaneously;
locational and limitational knowledge must be gathered and shared first. The holon
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concept brings this full circle and explains why it may appear that past groups did
not learn their environments, or respond quickly enough to what may seem now
to have been drastic environmental change. Humans have developed the ability to
behave flexibly, and the landscape learning model suggests that we have the capac-
ity to learn to live just about anywhere. What the holon concept provides is essen-
tially the “brakes” on that flexible process by establishing thresholds for change.
Given the capacities for imitation and transmission, learning and subsequent cultural
change can happen at “blinding speed” compared to physical evolution (Richerson
and Boyd 2005), but it has not necessarily been continuous. It is the development
of multiple sets of social knowledge, interacting with and potentially changing one
or more behavioral holons, that may account for the some of the punctuations in
long-term cultural change.

Case Studies

As noted above, the landscape learning model is a tool in the macroevolutionary
kit. In and of itself, at least insofar as its processes are currently understood, land-
scape learning does not account for the major transitions in cultural complexity that
macroevolutionary theory addresses. To date, the two most detailed case studies of
landscape learning describe development of locational knowledge by groups with
stable Baupläne. These examples are summarized below, along with an additional
hominid example as illustrations at different spatial and temporal scales of how the
landscape learning process contributed to different groups’ understanding of their
place within their physical and adaptive landscapes.

Early Hominids

Following the discussion of Potts’s (1998) variability selection model and the work
of Gamble (1993) regarding early hominid dispersals out of Africa above, land-
scape learning can be seen to have been going on for 2 million years or more, and
so the archaeological traces of landscape learning may be detectable from that time
onward. Roebroeks (2001, 2003) has examined behavior and landscape learning in
the context of the earliest peopling of Europe in the Middle Pleistocene. This set-
ting presents many challenges: the relative sparseness of the archaeological record,
the coarseness of our dating techniques for that time period, and the limitations
they present with respect to identifying contemporaneous occupations, and the rel-
ative evolutionary “newness” of human behavioral flexibility. Roebroeks concluded
that, insofar as landscape learning can be distinguished from physical evolution in
this setting, it may be detectable only in the broad patterns of hominid presence
and absence across glacial and interglacial cycles. For instance, locational knowl-
edge may be deduced from the raw materials identified in individual or groups of
sites (see raw material data compiled in Feblot-Augustins 1997). Development of
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limitational knowledge may be deduced from reuse of specific lithic raw material
sources (see again Feblot-Augustins 1997) and evidence of successful hunting such
as the carefully made and successfully used spears found at Shöningen (Dennell
1997; Thieme 1997).

The scope, nature, and persistence of social knowledge are difficult to define at
this scale. Roebroeks (2003) noted that the form and content of early European sites
suggest that the environmental capacities of the earliest Europeans were quite dif-
ferent from later, modern, landscape learners. Dennell (2003) furthered this view,
noting that archaeological presence alone is not evidence of successful coloniza-
tion. “Long” chronologies of hominid dispersals into Europe and the wider Old
World (beginning before 1 million years ago) appear to be built on the record of
intermittent events accomplished in favorable climatic intervals. “Short” chronolo-
gies (beginning after 1 million years ago) are based on records of more permanent
colonization. Pavlov et al. (2004) noted, particularly with respect to early occupation
of the northern reaches of Europe, however, that archaeologically visible occupation
should be taken to represent at least a modicum of survival capability.

Hopkinson (2007b) proposes that, per these difficulties, the expansion of the
Neandertal ranges in Europe transition to include high relief uplands in central
and eastern Europe after 200,000 years ago was “not an evolutionary non-event”.
Rather it was, in other words, a macroevolutionary shift that had significant social
landscape components. Strict review of sites dating prior to 200,000 years ago indi-
cates that hominin groups avoided upland regions with broken terrain in Europe
with occupation primarily, although not absolutely, distributed along the middle and
lower reaches of river drainage systems in western Europe after a 200,000 years ago
hominin occupation extended both eastward and upward into high-relief uplands.
The distribution cannot be explained entirely by preservation issues or history of
research; the shift in geography appears to be real. The eastern European land-
scape was characterized not only by a highly seasonal climate but also by a coarse-
grained spatiotemporal distribution of resources. Millennial scale climatic fluctua-
tions did not allow development of an optimally adapted consistent plant community
but rather—similar to the effects of the variability selection forces on hominids—
resulted in a patchwork plaid of vegetation patches that, given the regional character-
istics of seasonality and topography, placed hominid-preferred resources relatively
far apart. Lower Palaeolithic populations had use of fire and demonstrated ability
to take medium-sized game, so barriers to the use of these areas were not strictly
technological. Rather, they were social, cognitive, or both.

As developed by Hopkinson (2007b), the Neandertal Levallois technique com-
bined two previously discrete lithic techniques: façconage, shaping of the core by
removal of flakes, and debitage, production of sharpened flakes from a core, into
a single technology; a change requiring what he terms an “incorporation of differ-
ence.” The same incorporative process can be seen in the Middle Palaeolithic use
of landscape. After 200,000 years ago, Neandertals incorporated “larger scales of
heterogeneity into their effective systems of landscape exploitation” and lived life
on larger spatiotemporal, conceptual, and practical scales. It is not yet clear whether
these changes were cognitively based (physical evolution) or emergent factors due
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to population growth and transmission of practices. Hopkinson argues that these
need not be exclusive; given the physical evolutionary basis of the learning capac-
ity described above, this author concurs. The key point here is that the change in
spatiotemporal use of coarse-grained landscape can be seen as a macroevolutionary
shift in the capacity of hominid lifeways, represented by change in the distribution
of sites and the use of integrated lithic technologies.

Recolonization of Britain at the End of the Last Ice Age

The archaeological record indicates that the British Isles were abandoned for up to
8,000 years during the last glaciation, which peaked at approximately 18,000 years
ago. Hunter-gatherers returned to Britain by approximately 13,000 years ago, most
likely from the direction of northern France (Rockman 2003b). The orientation of
Britain in northwestern Europe, its changing shorelines during the late glacial, cur-
rent distribution of radiocarbon dates, and comparative studies of late glacial migra-
tions in Europe (Jochim et al. 1999) together suggest a point-and-arrow-type pattern
(after Anthony 1997) for the British recolonization. Flint was an important lithic raw
material in the toolkits of the late glacial hunter-gatherers of northwestern Europe,
and therefore identification and use of new sources of flint during recolonization
would have been a crucial component of environmental familiarization (Rockman
2003b). Although flint is widely distributed across the southern and eastern edges
of England (Mortimore and Wood 1984), the flint-free north and west as well as
changing vegetation cover during the late glacial (Walker et al. 1994; Walker and
Harkness 1990; Whittow 1992) suggest that development of knowledge about its
specific exposures and qualities would have been necessary.

Field survey and trace element analysis by means of inductively coupled plasma
mass spectrometry (ICP-MS) identified five regions within the Cretaceous chalk flint
formation of England and France and linked the majority of flint artifacts from five
late glacial sites across England to flint sources in southwestern England, particu-
larly the Salisbury Plain region (Rockman 2003b; Rockman et al. 2003). The current
body of late glacial radiocarbon dates (see Barton 1997; Charles 1996; Fischer and
Tauber 1986; Housley et al. 1997, 2000; Street and Terberger 1999) suggests that
this procurement pattern may have persisted for several hundred years.

Although the identified flint exposures have a wide range of physical character-
istics and vegetation causes substantial visual interference (even accounting for late
glacial vegetation cover), the recolonizers of Britain appear to have successfully
used wayfinding schemata that brought them at least into proximity to flint-bearing
deposits. The earliest hunter-gatherers did not extensively use the first flint resources
they would most likely have encountered along probable reentry routes in southern,
southeastern, and eastern Britain (see shoreline reconstructions in Lambeck 1995).
Rather, the landform characteristics of the tested British flint regions strongly sug-
gest that southwestern England, particularly the northern Salisbury Plain region,
was not only topographically the most “legible” (using a model based on Golledge
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2003) of the tested regions, but it was also the most similar in navigational charac-
teristics to one of the most probable colonization population source areas, the Paris
Basin (Rockman 2003b).

Additional research is needed to identify the scope and rate of subsequent lithic
resource use and change. The research on which this case study is based (Rock-
man 2003b) was designed to identify the establishment of lithic procurement sys-
tems during an initial colonization. The durability of the Salisbury Plain as a source
area through the climatic changes of the Younger Dryas and into the Mesolithic has
not yet been examined. The contribution this example makes to macroevolutionary
investigation is the apparent absence of substantial adaptive change during and fol-
lowing major climatic and location shifts, the apparent success of lithic schemata
and the persistence of the northern European Palaeolithic socioeconomic strategy;
the thresholds of macroevolutionary change are higher.

South Pass City, Wyoming 1867–1872

The gold rush that centered South Pass City did not mark the first arrival of humans
to the area. South Pass City was named for the geographic South Pass, which was
the crossing point of the Oregon, California, and Mormon Trails over the Continen-
tal Divide, located 10 miles to the southwest. The gold rush miners were, however,
the first to exploit the gold resources of the region. Hostility of the local Native
American groups limited any information exchange (McDermott 1993), and so the
miners had to overcome both knowledge as well as social barriers. The South Pass
Gold Rush took place near the middle of a long series of mineral rushes in the
American West (Hardesty 2003; Huseas 1991). Therefore, many of the South Pass
miners arrived with schemata developed from previous mineral rushes and the cap-
italist frontier economy (Bauplan) had already accommodated setting up of mining
ventures, including activities as diverse as bodies of mining law and provision of
foodstuffs and lodging (Conlin 1986).

Early use of fauna at South Pass was split almost 50:50 between wild game
and domestic animals, with a focus on larger mammals, such as deer, cattle, and
pig. Within three years, faunal use had changed to a 25:75 wild to domestic fauna
ratio, with notable numbers of wild and domestic fowl (Rockman 1995). Primary
documents report several trips in which men from South Pass City attempted to
hunt but failed as they did not know how to proceed or follow animals (Chisholm
and Homsher 1960). Professional hunters worked in the area (Kingman to Johnnie,
letter, 25 November 1869, South Pass City) although available data are not suffi-
cient to determine the extent to which they were able to provision the town; overall
patterns indicate a rapid establishment of an urban-style food supply chain.

Gold in the South Pass mining district is found principally in quartz veins. Some
placer deposits have developed, but due to a lack of water the majority of effort
focused on development of hard rock mining. It is now known that the South Pass
area is geologically complex and has undergone at least four periods of deformation.
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Gold-bearing rocks are generally confined to a broad shear zone approximately 8
miles long and 4 miles wide, but the current distribution of ore individual veins is
very irregular and does not follow the major topographic trends of the area (Hausel
1984, 1989).

The distribution of mining claims in relation to the local gold-bearing geology
shows that at least most of the miners did not grasp, or at least respond to, this effec-
tively almost random placement of gold-bearing deposits. Rather, mining claims
were organized in lodes, which are long lines of claims centered on gold discovery.
The distribution of mappable claims shows that the lodes tend to follow the major
topographic trends of the area (Rockman 2001a). One early report (Raymond 1870)
likened South Pass ore to the gold-bearing quartz found in California.

Mining claims and census records show that it took approximately four months
for miners to develop a functional familiarity with the process of gold claiming at
South Pass (Rockman 2001a). It took approximately 30 years more to develop the
scientific understanding of the gold-bearing geology of the area (Raymond 1870 in
Rockman 2001a; see discussion of Hayden 1872; Knight 1901). This understanding
did not come quickly enough for the town of South Pass City, however, as the area
went economically by 1872 and as a residential community in 1967 (Huseas 1991;
Huseas and Doherty 1984).

With respect to food, the miners and town inhabitants do not appear to have suc-
ceeded in developing even functional locational knowledge. With respect to gold,
locational knowledge was gathered, and the limitations of the resource were keenly
felt, as shown by the general collapse of the mining boom within 4 years. Social
knowledge about the nature of the gold was developed only under a very differ-
ent, non-gold rush, scientific situation. This may be seen as a failure of the land-
scape learning process. Such a failure, however, does not appear to have affected
the behavioral holon of gold rush practice. Miners and others left the South Pass
area for Montana, Colorado, and elsewhere in the West, and mineral rushes in this
style continued in the West for another 30 years. Collectively, the “profitable” signal
of the mineral rushes was so strong that it did not respond substantively to individual
“failures” such as that of the Wyoming Gold Rush.

This example demonstrates the absence of appropriate landscape knowledge in
multiple resource categories and the capacity of a complex social system to absorb
and promote practices and situations that were economically maladaptive at the local
and individual level.

Conclusions

Richerson and Boyd (2005) noted that

Darwinian analysis reveals a mass of largely unexplored questions surrounding the psychol-
ogy of cultural transmission and the biases that affect what we learn from others. Small,
dull effects at the individual level are the stuff of powerful forces of evolution at the level
of populations. Understanding rather precisely how individuals deploy their kit of imitation
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heuristics is necessary to understand the rates and direction of cultural evolution, and work
on the problem has hardly begun.

The same holds true for landscape learning. It is possible to study human knowl-
edge structures in the present and model environments of the past, but an archae-
ology of environmental learning is necessary to assess the “small, dull” details of
what people did when in both new and old places, how they moved from one to the
other, and how those details changed over space and time.

Landscape learning is possible because of behavioral flexibility, which in turn
evolved in response to unpredictable environmental fluctuations (Potts 1998). The
combination of behavioral flexibility and social learning processes (prestige-biased)
(Richerson and Boyd 2005) create a viable explanation for the dispersal of hominids
out of Africa (after Gamble 1993).

The phenomena of dispersal and colonization have interesting roles in macroevo-
lutionary investigations due to early culture-historical explanations for cultural
change. Recent theoretical developments make them a useful starting point for
assessing population-environment interactions, as a colonization approach requires
examination of assumptions about environmental interaction decisions and what the
constraining parameters of such decisions may be. At the micro-level, such param-
eters may be described as schemata (Golledge 2003). At the macroscale, they are
preadaptations or exaptations (Gould and Vrba 1982; after Gamble 1993).

Landscape learning proceeds through the development of locational knowledge,
limitational knowledge, and social knowledge (Rockman 2003a, b). Locational
knowledge is constrained by Bauplan (see Rosenberg 1994, this volume), lim-
itational knowledge responds dynamically to appropriate scales of environmen-
tal change (after Hopkinson 2001, 2007a). Social knowledge, the composite of
shared locational and limitational knowledge, develops through social learning and
is thereby subject to the multiple biases of the transmission process (Boyd and Rich-
erson 1985; Richerson and Boyd 2005).

Compilation of responses to environment interaction may be one source of
information that indicates a shift in adaptive peak is necessary or appropriate
(Wright 1932) (see also Spencer, this volume). Behavioral holons (after Hopkinson
2001, 2007a) describe the feedback between environmental information and social
response, which creates the lag time or punctuation in group-level environmental
learning.

Macroevolutionary shifts in the Middle Palaeolithic may have been based in the
capacity to incorporate difference and are archaeologically visible in the expan-
sion of range and use of geography (Hopkinson 2007b). In more recent examples,
landscape learning can be seen to be decoupled from changes in social complexity.
Rather, examples of Upper Palaeolithic colonization show the capacity of hunter-
gatherer systems to persist in unfamiliar but similar environments (Rockman 2003b)
and for complex economies to absorb, at least initially, expensive economic failures
(Rockman 1995).

Taken together, the combination of development of environmental knowledge
structures and the processes of holon feedback described by the landscape learning
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model has great relevance to our efforts to understand the patterns of long-term
human–environment interaction and inform studies of macroevolution. By consid-
ering the periodicities of relevant aspects of the environment and individual–group
information transmission patterns necessary for developing social knowledge and
adjustment of practices to local environmental settings, it is possible to think in a
new way about stops, starts, and continuity in the archaeological and cultural record.
As well, understanding more clearly the circumstances under which hominids and
humans appear to have learned or not learned their environments has implications
not only for our understanding of the past but may also provide useful information
about how we will (or should) adjust our own present-day environmental knowledge
and practice to environments we may encounter in the future.

Acknowledgments Preparation of this chapter was supported in part by the Wenner-Gren Foun-
dation Richard Carley Hunt Fellowship Program (Grant No. 7310). Initial research on this topic
was supported by the National Science Foundation (Grant No. 003709), the Wenner-Gren Foun-
dation (Dissertation Fieldwork Grant 6776), and the University of Southampton Centre for the
Evolutionary Analysis of Culture. Steven L. Kuhn, Katharine MacDonald, David Meltzer, Mar-
garet Beck, and Kara Cooney provided invaluable comments on earlier versions.

References

Ammerman, A. J. and Cavalli-Sforza, L.L. (1984). The Neolithic Transition and the Genetics of
Populations in Europe. Princeton: Princeton University Press.

Anderson, A. (2003). Entering Uncharted Waters: Models of Initial Colonization in Polynesia. In
M. Rockman, and J. Steele (eds.), Colonization of Unfamiliar Landscapes: The Archaeology of
Adaptation (pp. 169–189). London: Routledge.

Anthony, D. W. (1990). Migration in Archaeology: The Baby and the Bathwater. American Anthro-
pologist 92, 895–914.

Anthony, D. W. (1997). Prehistoric Migration as Social Process. In J. C. Chapman and H. Hamerow
(eds.), Migrations and Invasions in Archaeological Explanation (pp. 21–32). Oxford: Archaeo-
press.

Ashmore, W. and Knapp, A. B. (eds.) (1999). Archaeologies of Landscape: Contemporary Per-
spectives. Oxford: Blackwell Publishers.

Ashton, N. and Lewis, S. (2002). Deserted Britain: Declining Populations in the British Late Mid-
dle Pleistocene. Antiquity 76, 388–396.

Barton, R. N. E. (1997). Fifth Interim Report on the Survey and Excavations in the Wye Valley,
1997 and New AMS Radiocarbon Dating Results from Madawg Rockshelter. Proceedings of
the University of Bristol Spelaeological Society 21, 99–108.

Basso, K. (1996). Wisdom Sits in Places: Landscape and Language Among the Western Apache.
Albuquerque: University of New Mexico Press.

Beaton, J. M. (1991). Colonizing Continents: Some Problems from Australia and the Americas.
In T. D. Dillehay and D. J. Meltzer (eds.), The First Americans: Search and Research
(pp. 209–230). Boca Raton: CRC Press.

Blanton, D. B. (2003). The Weather is Fine, Wish You Were Here, Because I‘m the Last One Alive:
‘Learning’ the Environment in the English New World Colonies. In M. Rockman and J. Steele
(eds.), Colonization of Unfamiliar Landscapes: The Archaeology of Adaptation (pp. 190–200).
London: Routledge.

Bogucki, P. (1979). Tactical and Strategic Settlements in the Early Neolithic of Lowland Poland.
Journal of Anthropological Research 35, 238–246.



68 M. Rockman

Boyd, R. and Richerson, P. (1985). Culture and the Evolutionary Process. Chicago: University of
Chicago Press.

Chapman, J. and Hamerow, H. (1997). On the Move Again: Migrations and Invasions in Archae-
ological Explanation. In J. C. Chapman and H. Hamerow (eds.), Migrations and Invasions in
Archaeological Explanation (pp. 1–10). Oxford: Archaeopress.

Charles, R. (1996). Back into the North: The Radiocarbon Evidence for the Human Recolonisation
of the North-Western Ardennes after the Last Glacial Maximum. Proceedings of the Prehistoric
Society 62, 1–17.

Chisholm, J. and Homsher, L. M. (1960). South Pass 1868: James Chisholm’s Journal of the
Wyoming God Rush. Lincoln: University of Nebraska Press.

Conlin, J. R. (1986). Bacon, Beans, and Galantines. Reno: University of Nevada Press.
Dean, J. S. (1988). A Model of Anasazi Behavioral Adaptation. In Gumerman, G. J. (ed.), The

Anasazi in a Changing Environment (pp. 25–44). New York: Cambridge University Press.
Dennell, R. (1997). The World’s Oldest Spears. Nature 385, 767–768.
Dennell, R. (2003). Dispersal and Colonisation, Long and Short Chronologies: How Continuous is

the Early Pleistocene Record for Hominids Outside East Africa? Journal of Human Evolution
45, 421–440.

Dincauze, D. F. (2000). Environmental Archaeology: Principles and Practice. Cambridge: Cam-
bridge University Press.

Feblot-Augustins, J. (1997). La Circulation des Matières Premières au Paléolithique. Liege:
ERAUL 75.

Fedele, F. G. (1984). Toward a Human Ecology of Mountains. Current Anthropology 25, 688–691.
Fiedel, S. J. and Anthony, D. W. (2003). Deerslayers, Pathfinders, and Icemen: Origins of the

European Neolithic as Seen from the Frontier. In M. Rockman and J. Steele (eds.), Colonization
of Unfamiliar Landscapes: The Archaeology of Adaptation (pp. 144–168). London: Routledge.

Fischer, A. and Tauber, H. (1986). New C-14 Datings of Late Palaeolithic Cultures from North-
western Europe. Journal of Danish Archaeology 5, 7–13.

Gamble, C. (1993). Timewalkers: The Prehistory of Global Colonization. Phoenix Mill, UK: Alan
Sutton Publishing.

Gamble, C. (1999). The Palaeolithic Societies of Europe. Cambridge: Cambridge University Press.
Golledge, R. G. (1987). Environmental Cognition. In D. Stokols and I. Altman (eds.), Handbook

of Environmental Psychology (pp. 131–174). New York: John Wiley and Sons.
Golledge, R. G. (2003). Human Wayfinding and Cognitive Maps. In M. Rockman and J. Steele

(eds.), Colonization of Unfamiliar Landscapes: The Archaeology of Adaptation (pp. 25–43).
London: Routledge.

Gould, S. J. (1991). Exaptation: A Crucial Tool for Evolutionary Psychology. Journal of Social
Issues 47, 43–65.

Gould, S. J. and Vrba, E. S. (1982). Exaptation; A Missing Term in the Science of Form. Paleobi-
ology 8, 4–15.

Graves, M. W. and Addison, D. J. (1995). The Polynesian Settlement of the Hawaiian Archipelago:
Integrating Models and Methods in Archaeological Interpretation. World Archaeology 26,
380–399.

Hardesty, D. (2003). Mining Rushes and Landscape Learning in the Modern World. In M. Rock-
man and J. Steele (eds.), Colonization of Unfamiliar Landscapes: The Archaeology of Adapta-
tion (pp. 81–96). London: Routledge.

Hausel, W. D. (1984). Tour Guide to the Geology and Mining History of the South Pass Gold
Mining District Fremont County, Wyoming. Laramie: Geological Survey of Wyoming.

Hausel, W. D. (1989). Geology of Wyoming’s Precious Metal Lode and Placer Deposits. Laramie:
Geological Survey of Wyoming.

Hayden, F. W. (1872). Preliminary Report of the United States Geological Survey of Wyoming and
Portions of Contiguous Territories. Washington, DC: Government Printing Office.

Henrich, J. and Boyd, R. (1998). The Evolution of Conformist Transmission and the Emergence of
Between-Group Differences. Evolution and Human Behavior 19, 215–241.



2 Landscape Learning in Relation to Evolutionary Theory 69

Hewlett, B. S. and Cavalli-Sforza, L. L. (1986). Cultural Transmission Among Aka Pygmies.
American Anthropologist 88, 922–934.

Hopkinson, T. (2001). The Middle Palaeolithic Leaf Points of Europe: An Ecological Geography.
Department of Archaeology. Cambridge: University of Cambridge.

Hopkinson, T. (2007a). The Middle Palaeolithic Leaf Points of Europe: Ecology, Knowledge and
Scale. Oxford: John and Erica Hedges, Ltd.

Hopkinson, T. (2007b). The Transition from the Lower to the Middle Palaeolithic in Europe and
the Incorporation of Difference. Antiquity 81, 294–307.

Housley, R. A., Gamble, C. S., and Pettitt, P. (2000). Reply to Blockley, Donahue & Pollard.
Antiquity 74, 119–121.

Housley, R. A., Gamble, C. S., Street, M., and Pettitt, P. (1997). Radiocarbon Evidence for the
Lateglacial Human Recolonisation of Northern Europe. Proceedings of the Prehistoric Society
63, 25–54.

Huseas, M. M. (1991). Sweetwater Gold: Wyoming’s Gold Rush 1867–1871. Cheyenne: Cheyenne
Corral of Westerners International Publishers.

Huseas, M. and Doherty, R. (1984). Century of Decline: A Study of the Interpretation and
Restoration of South Pass City, 1867–1967. In M. Kornfeld and J. Francis (eds.), South Pass
City: Changing Perspectives on a Nineteenth Century Frontier Town (pp. 23–28). Cheyenne:
Wyoming Recreation Committee.

Jochim, M., Herhahn, C. and Starr, H. (1999). The Magdalenian Colonization of Southern
Germany. American Anthropologist 101, 129–142.

Kelly, R. L. (2003). Colonization of New Land by Hunter-Gatherers: Expectations and Implications
Based on Ethnographic Data. In M. Rockman and J. Steele (eds.), Colonization of Unfamiliar
Landscapes: The Archaeology of Adaptation (pp. 44–58). London: Routledge.

Kelly, R. L. and Todd, L. C. (1988). Coming into the Country: Early Paleoindian Hunting and
Mobility. American Antiquity 53, 231–244.

Knight, W. C. (1901). The Sweetwater Mining District, Fremont County, Wyoming. Laramie:
University of Wyoming.

Koestler, A. and Smythies, J. R. (eds.) (1969). Beyond Reductionism: New Perspectives in the Life
Sciences: Proceedings of the Alpach Symposium 1968. London: Hutchinson.

Lahr, M. M. and Foley, R. (1994). Multiple Dispersals and Modern Human Origins. Evolutionary
Anthropology 3, 48–60.

Lambeck, K. (1995). Late Devensian and Holocene Shorelines of the British Isles and North Sea
from Models of Glacio-hydro-isostatic Rebound. Journal of the Geological Society, London
152, 437–448.

McDermott, J. D. (1993). Dangerous Duty: A History of Frontier Forts in Fremont County,
Wyoming. Lander: Fremont County Historic Preservation Commission.

Meltzer, D. J. (2004). Modeling the Initial Colonization of the Americas: Issues of Scale, Demog-
raphy, and Landscape Learning. In C. M. Barton, G. A. Clark, D. R. Yesner, and G. A. Pearson
(eds.), The Settlement of the American Continents: A Multidisciplinary Approach to Human
Biogeography (pp. 123–137). Tucson: University of Arizona Press.

Minc, L. D. (1986). Scarcity and Survival: The Role of Oral Tradition in Mediating Subsistence
Crises. Journal of Anthropological Archaeology 5, 39–113.

Minc, L. D. and Smith, K. P. (1989). The Spirit of Survival: Cultural Responses to Resource Vari-
ability in North Alaska. In P. Halstead and J. O‘Shea (eds.), Bad Year Economics: Cultural
Responses to Risk and Uncertainty (pp. 8–39). Cambridge: Cambridge University Press.

Mortimore, R. N. and Wood, C. J. (1984). The Distribution of Flint in the English Chalk, with
Particular Reference to the ‘Brandon Flint Series’ and the High Turonian Flint Maximum. In
G. d. G. Sieveking and M. B. Hart (eds.), The Scientific Study of Flint and Chert: Proceedings
of the Fourth International Flint Symposium Held at Brighton Polytechnic 10–15 April 1983
(pp. 7–20). Cambridge: Cambridge University Press.

Pavlov, P., Roebroeks, W. and Svendsen, J. I. (2004). The Pleistocene Colonization of Northeastern
Europe: A Report on Recent Research. Journal of Human Evolution 47, 3–17.



70 M. Rockman

Potts, R. (1998). Variability Selection in Hominid Evolution. Evolutionary Anthropology 7, 81–96.
Raymond, R. H. (1870). Section VII- Wyoming Territory. Mining Statistics West of the Rocky Moun-

tains (pp. 325–338). Washington, DC: Government Printing Office.
Richerson, P. J. and Boyd, R. (2001). Built for Speed, Not for Comfort: Darwinian Theory and

Human Culture. History and Philosophy of the Life Sciences 23, 425–465.
Richerson, P. J. and Boyd, R. (2005). Not by Genes Alone: How Culture Transformed Human

Evolution. Chicago: University of Chicago Press.
Rockman, M. (1995). Investigation of Faunal Remains and Social Perspectives on Natural

Resource Use in an 1867 Wyoming Gold Mining Town. Unpublished Master’s Thesis, Depart-
ment of Anthropology. Tucson: University of Arizona.

Rockman, M. (2001a). The Landscape Learning Process in Historical Perspective. In J. Gillespie,
S. Tupakka, and C. de Mille (eds.), 31st Annual Chacmool Conference Proceedings
(pp. 493–509). Calgary, Canada: Archaeological Association of the University of Calgary.

Rockman, M. (2001b). The Role of Topography in Initial Colonizations. Paper presented at the
66th Society for American Archaeology Annual Meeting. New Orleans, Louisiana.

Rockman, M. (2003a). Knowledge and Learning in the Archaeology of Colonization. In M. Rock-
man and J. Steele (eds.), Colonization of Unfamiliar Landscapes: The Archaeology of Adapta-
tion (pp. 3–24). London: Routledge.

Rockman, M. (2003b). Landscape Learning in the Late Glacial Recolonization of Britain. Ph.D.
Dissertation, Department of Anthropology, Tucson: University of Arizona.

Rockman, M., Glascock, M. D., and Baker, M. (2003). Learning the Lithic Landscape: Trace
Element Characterization of Flint Using ICP-MS and the Recolonization of Great Britain at
the End of the Last Ice Age. Paper presented at the 68th Society for American Archaeology
Annual Meeting. Milwaukee, Wisconsin.

Roebroeks, W. (2001). Hominid Behavior and the Earliest Occupation of Europe: An Exploration.
Journal of Human Evolution 41, 437–461.

Roebroeks, W. (2003). Landscape Learning and the Earliest Peopling of Europe. In Rockman, M.
and J. Steele (eds.), Colonization of Unfamiliar Landscapes: the Archaeology of Adaptation
(pp. 99–115). London: Routledge Press.

Roebroeks, W., Conard, N. J., and Kolfschoten, T. V. (1992). Dense Forests, Cold Steppes, and the
Palaeolithic Settlement of Northern Europe. Current Anthropology 33, 551–586.

Rosenberg, M. (1994). Pattern, Process, and Hierarchy in the Evolution of Culture. Journal of
Anthropological Archaeology 13, 307–340.

Shennan, S. (2000). Population, Culture History, and the Dynamics of Culture Change. Current
Anthropology 41, 811–835.

Smith, K. P. (1988). Ritual and Resource Variability: Mechanisms for Transmission and Storage
of Information Regarding Low-Frequency Resource Cycles in Hunter-Gatherer Societies. In B.
V. Kennedy and G. M. LeMoine (eds.), Diet and Subsistence: Current Archaeological Perspec-
tives: Proceedings of the Nineteenth Annual Conference of the Archaeological Association of
the University of Calgary (pp. 86–107). Calgary: University of Calgary Archaeological Asso-
ciation.

Steele, J. and Rockman, M. (2003). Where Do We Go from Here? Modeling the Decision-Making
Process During Exploratory Dispersal. In M. Rockman and J. Steele (eds.), Colonization of
Unfamiliar Landscapes: The Archaeology of Adaptation (pp. 130–143). London: Routledge.

Street, M. and Terberger, T. (1999). The Last Pleniglacial and the Human Settlement of Central
Europe: New Information from the Rhineland Site Wiesbaden-Igstadt. Antiquity 73, 259–272.

Thieme, H. (1997). Lower Palaeolithic Hunting Spears from Germany. Nature 385, 807–810.
Tolan-Smith, C. (1997). Landscape Archaeology. In C. Tolan-Smith (Ed.), Landscape Archaeol-

ogy in Tynedale. Newcastle-upon-Tyne: Department of Archaeology, University of Newcastle-
upon-Tyne.

Tolan-Smith, C. (2003). The Social Context of Landscape Learning and the Lateglacial –
Early Postglacial Recolonization of the British Isles. In M. Rockman and J. Steele (eds.),



2 Landscape Learning in Relation to Evolutionary Theory 71

Colonization of Unfamiliar Landscapes: The Archaeology of Colonization (pp. 116–129).
London: Routledge.

Trigger, B. G. (1989). A History of Archaeological Thought. Cambridge: Cambridge University
Press.

van Andel, T. H. and Runnels, C. N. (1995). The Earliest Farmers in Europe. Antiquity 69,
481–500.

Vansina, J. (1985). Oral Tradition as History. Madison: University of Wisconsin Press.
Walker, M. J. C., Bohncke, S. J. P., Coope, G. R., O‘Connell, M., Usinger, H. and Verbruggen, C.

(1994). The Devensian/Weichselian Late-glacial in Northwest Europe (Ireland, Britain, North
Belgium, the Netherlands, Northwest Germany). Journal of Quaternary Science 9, 109–118.

Walker, M. J. C. and Harkness, D. D. (1990). Radiocarbon Dating the Devensian Lateglacial in
Britain: New Evidence from Llanilid, South Wales. Journal of Quaternary Science 5, 135–144.

Webb, R. E. (1998). Problems with Radiometric "Time": Dating the Initial Human Colonization of
Sahul. Radiocarbon 40, 749–758.

Whittaker, C. R. (1989). Supplying the System: Frontiers and Beyond. In Barrett, J. C., Fitzpatrick,
A. and Macinnes, L. (eds.), Barbarians and Romans in the North West Europe (pp. 64–80).
Oxford: BAR International Series.

Whittow, J. (1992). Geology and Scenery in Britain. London: Chapman & Hall.
Wright, S. (1932). The Roles of Mutation, Inbreeding, Crossbreeding and Selection in Evolution.

Proceedings of the Sixth International Congress on Genetics 1, 356–366.



Chapter 3
“The Multiplication of Forms:” Bering Strait
Harpoon Heads as a Demic and
Macroevolutionary Proxy

Owen K. Mason

Introduction

The trajectory of western arctic prehistory is marked by increasing societal
complexity (Table 3.1), with hierarchic control of several resource hot spots emerg-
ing by the later centuries B.C., when the caloric bounty of bowhead and gray whales
(Krupnik 1987, 1993) was reliably secured (Dinesman et al. 1999; Mason 1998,
Mason n.d., unpublished manuscript; Mason and Gerlach 1995). Several evolution-
ary hinge points define the prehistory of the western arctic. Rapid sea level rise
prior to 3000 B.C. transformed the Bering and Chukchi continental shelves (Mason
and Jordan 1993) and appears to have destroyed any archaeological evidence of
maritime-adapted societies north of the Aleutian Islands; the earliest sites derive
from the Arctic Small Tool tradition, termed Paleo-Eskimo in the eastern arctic.
From the onset, successful cultural strategies relied on sea mammal hunting, pre-
dominantly of ringed seal (Phoca hispida), supplemented with bearded seal, wal-
rus, and, caribou (Darwent and Darwent 2005; Giddings and Anderson 1986). The
toggling harpoon occurs among the earliest sealing communities (Ackerman 1984;
Dumond 2008; Giddings and Anderson 1986). For several thousand years, from
ca. 3000 B.C. until the last centuries B.C., Arctic Small tool tradition communities
remained small and, likely, fairly mobile (Anderson 1984; Dumond 1984; Giddings
and Anderson 1986). Sites include only one or two houses, and architecture is min-
imally documented (Anderson 1984).

Possibly as early as 500 B.C., Bering Strait (Fig. 3.1) witnessed a major trans-
formation, with sedentary, ranked communities developing around Cape Dezhneva
(East Cape) and Sivuqaq (Gambell) at Northwest Cape, St. Lawrence Island (Dines-
man et al. 1999; Mason 1998). Although the processes associated with its ori-
gin cannot be established, several large cemeteries document the elaboration of
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ARCTIC
OCEAN

Chukchi

Sea

East Siberian Sea 

Bering Sea 

ALASKA

SIBERIA

1011

12
Bering Strait

Fig. 3.1 Map of the Bering
Strait region with major
archaeological sites indicated
by number. 1 Cape Baranov;
2 Cape Dezhneva (Uelen and
Ekven), 3 Kukulik, St.
Lawrence Island; 4 Safety
Sound; 5 Kurigitavik (Wales),
6 Cape Krusenstern, 7 Point
Hope (Ipiutak and
Jabbertown), 8 Walakpa, 9
Birnirk, Nuvuk, 10 Nunagiak,
11 Papelyghak, Chegitun
River, 12 Sivuqaq region
(Gambell), St. Lawrence
Island [Map modified from
Stanford 1976:98]

hunting technology and spiritual capital, largely associated with a small fraction
of the internees (Table 3.1). For the next millennium from A.D. 1 to A.D. 1000, the
Bering Strait experienced a cathartic release of artistic energy that was not matched.
The styles evident on many classes of artifact are termed Old Bering Sea (Collins
1937; Jenness 1928) or Ipiutak (Larsen and Rainey 1948), designations that Mason
(1998) believes were associated with larger polities organized on a pan-regional
basis.

By A.D. 900 the Old Bering Sea/Ipiutak system (Mason 1998) witnessed a cul-
tural transformation (Collins 1937) marked by the development of another series
of whaling societies (Whitridge 1999), some that developed in situ within Bering
Strait, defined by their aesthetics as the Punuk culture (Collins 1937), while others
arose at the margins of the Chukchi Sea, termed Birnirk from a variety of distinctive
artifacts (Jenness 1940; Mason 2000; Mason and Bowers 2009).

Climate operated as an external driver, in some measure, on cultures in the Bering
and Chukchi Seas (McGhee 1981; Mason and Barber 2003; Mason and Gerlach
1995). Marine productivity shifts in the North Pacific during the first millennium
A.D. (Finney et al. 2002) may also have been related to artistic production (a
proxy for spiritual capital), which was intensified during warmer and adverse con-
ditions with frequent open water (Mason and Barber 2003). By contrast, innovation
in sea mammal hunting technologies co-occurred with cooler-temperature-related,
heightened productivity during the last centuries B.C., cooling associated with the
Medieval Climatic Anomaly ca. A.D. 900 (Hughes and Diaz 1994) and the Little
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Ice Age. The Little Ice Age represented the intensification of storms and upwelling,
between A.D. 1500 and 1850 (D’arrigo et al. 2006; Mason and Barber 2003).

The elaboration of harpoon styles in the Bering Strait area offers the opportunity
to comprehend a most contentious issue in evolutionary archaeology, the distinction
between style and function of artifacts (Bettinger et al. 1996; Carr 1995; Dunnell
1978; Neiman 1995; O’Brien et al. 1994). The implications of this study are signifi-
cant: From a macroevolutionary vantage point (Prentiss et al., introduction chapter),
smaller scale, microevolutionary process (changes in harpoon styles) could be over-
ridden by evolutionary processes acting on more complex levels. Put differently,
changes in a single artifact class (harpoon) within a larger package (Ipiutak and
OBS sea mammal hunting tool kits) may have had a stronger influence on evolution
of cultural systems than simple shifts in relative frequencies of forms within that
artifact class alone. The development of an improved harpoon head (Figs. 3.2 and
3.3) conferred an adaptive advantage that altered hunting success to the extent that
it affected the fate of the entire community. This macroevolutionary process will
be elucidated in this chapter by presenting current knowledge of harpoon history,
examining the correlations between harpoon styles (Figs. 3.4a,b), by changes within
more complexly integrated cultural entities (Table 3.1), and by tracking the changes
through time in relation to climate change. The improved technology is a material
manifestation of an altered psychic state that represents a revitalized mentality con-
fronting the weather instabilities of the Medieval Climatic Anomaly (Hughes and
Diaz 1994).

The Conundrum of Style and Function in Arctic Archaeology

Either implicitly or explicitly, style has served arctic archaeologists as a “category of
ascription” (Barth 1969; cf. Wiessner 1983; Wobst 1977)—a proxy for ethnicity—
for nearly three generations. Even Lewis’ (1995) effort to reject style on Bering
Strait harpoon heads, in order to re-inductively infer cultural relationships from the
function of artifacts, resorted in its final analysis to employing the accepted stylistic
categories to frame its conclusions. The styles, termed Old Bering Sea, Punuk etc.
(Fig. 3.4a) are so engrained in archaeological discourse that possibly we cannot
reason about the entities without reference to the constellation of motifs (cf. Collins
1937) that are so easily distinguished. A central problem in all efforts involves the
conflation of purely functional attributes with aesthetic attributes. The present effort
focuses on several decorated types of artifacts as crucial components in examining
the social changes accompanying the Old Bering Sea/Ipiutak interaction sphere.

The purported dichotomy between style and function in technology troubles
many macroevolutionary theorists. On the one hand, tools with a specific function
have undoubted selective value that powers success and survival among human pop-
ulations (O’Brien and Lyman 2000:269ff). Stylistic addenda, by contrast, appear to
offer no selective value and seem to be merely art for art’s sake. Nonetheless, elab-
orate designs required a substantial investment of time, time better expended on
hunting. Ethnographic accounts, if applicable to archaeological cultures, imply that
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Fig. 3.2 The Inuit harpoon
and throwing board complex,
as illustrated by O.T. Mason
(1902)

artistic addenda served magico-religious purposes and imbued artifacts and their
bearers with spiritual force that reflected and conferred status, providing critical
display-related information (Carr 1995; Roe 1995).

The investment in items of display arose in diverse areas during the Neolithic as a
phenomenon associated with the ascendance of status-striving individuals (Hayden
1998, 2003). The creative energy of aggrandizers is catalyzed by the opportunities
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Shaft  (Wood) 

Socket Piece 
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Lashing
notch 

Side Blade
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Harpoon Head 
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Harpoon Head
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(Ivory)
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Ice Hunting
Harpoon

Kayak Harpoon 

Socket: Open 
(pictured) or Closed 
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[Modifying Fig. 2 from H.G. Bandi, Eskimo Prehistory, University of Alaska Press, 1969] 
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Barb (one or 
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End-Blade
(Chipped stone or 

slate)

Lashing Slot 

Fig. 3.3 Functional and stylistic constituents of a harpoon head (modifying Bandi 1969)

that arise with the entrance of a new population into regions with previously
untapped resources or by the discovery or appearance of a resource that has pre-
viously been untapped. Prestige objects are generated that represent the success
and thus potential biological fitness of the elites in control. An obvious parallel
exists with the biological advertisements of plumage. In the Bering Strait, several
categories of object were affixed with emblems of high status and cosmological
significance—schemata that are believed to have reflected success in hunting and
in guaranteeing survival. The accumulated social capital of individuals inherent in
such objects is often reflected in mortuary offerings (O’Shea 1984). To monitor
these trends, I will focus primarily on the single object that enabled and conferred
success to marine mammal hunters: the harpoon head (Figs. 3.2 and 3.3) and its
associated decoration and technology (Fig. 3.2, from Mason 1902).

Regional or Ethnic Differences in Aesthetic Overlays

The various peoples represented in the Bering Strait archaeological record differed
in their approaches to decoration; only two or three localities were obsessive in



84 O.K. Mason

PUNUK-THULE

OLD BERING SEA 

IPIUTAK

BIRNIRK

Fig. 3.4 Principal schemes of decorative motifs,(at base). defined by Collins (1937), as simplified
by Fitzhugh and Crowell (1988). Although not fully substantiated by radiocarbon dates, the Old
Bering Sea styles represent successive styles that are earlier than the Punuk style. Birnirk and Thule
(not pictured) decorations involve lines with minimal additions (b) Classification of open socket
harpoon heads showing various lineage-like groupings, in bold. Old Bering Sea forms, lower, were
the progenitor for the Punuk lineages at left. The Ipiutak forms are a subset of the Old Bering Sea
types. The Birnirk and Thule grouping, at right, is intrusive
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their aesthetic impulses, applying elaborate motifs to even everyday objects like bag
handles and needle cases. Not all groups decorated harpoon heads; most objects
associated with warfare were not typically decorated—an exception being the side-
bladed daggers (cf. Larsen and Rainey 1948: Figure 40). To some measure, dec-
oration follows from surpluses of walrus bone and ivory, the preferred media for
engraving. A bounty of walrus may explain the rise of more complex societies in
Bering Strait, as postulated by Collins (1940:549): “it was probably the abundance
of walrus, more than any other single factor that made possible the initial concen-
tration of people at numerous places around Bering Strait.” Very notably, elaborate
art and mortuary practices occur at locations (Cape Dezhneva, Point Hope) with
ready access to migratory walrus, which track resource hot spots and the annually
receding ice cover of the Bering and Chukchi Seas (Mason and Gerlach 1995).

The intellectual culture of the various peoples, especially its cosmology, can
be deciphered to some extent, from the context of the designs (Table 3.1, Fig.
3.4a) (Auger 2005). The aesthetic language that commenced with the Okvik and
Old Bering Sea cultures represents a common tradition (Arutiunov and Bronshtein
1985), whose motives were furthest and earliest elaborated on St. Lawrence Island
and the adjacent coast of Chukotka (Leskov and Müller-Beck 1993).

Old Bering Sea culture artisans/artists applied designs to a wide variety of
objects: fasteners, sealing harpoon heads and foreshafts, snow goggles, containers,
handles, and so on (as illustrated in Arutiunov and Fitzhugh 1988). The system of
dots, dashes, chevrons, and circles was systematized by Collins (1937) into four
stages, OBS 1, 2, 3, and Okvik. In large measure, the enigmatic Ipiutak is only a
special subset of OBS 2 (Arutiunov and Bronshtein 1986; Larsen and Rainey 1948).
Human and animal representations are common; the human figures portray transfor-
mation, occasionally submission, and contain evidence of tattoos. The circumstance
of OBS tattooing reminds us that body art likely extended the decorative system
(Krutak 1998) and was very likely also paralleled with clothing designs that are not
preserved in the archaeological record.

By contrast, Ipiutak artisans rarely decorated harpoon heads and applied deco-
rations to more specialized items, many apparently used exclusively for ritual or in
mortuary contexts (Larsen and Rainey 1948). Two classes of Ipiutak objects bear
complex animal motifs: Bone tubes (considered shamanic sucking devices) and
brow bands for wooden hats (cf. Larsen and Rainey 1948:135–146). The most dra-
matic Ipiutak pieces are usually termed “masks” (“mask-like” in Larsen and Rainey
1948: Plates 54 and 55); however, the objects were probably clothing overlays or
necklaces, considering the attachment holes on their obverse sides. Only three sets
are known—two from Pt. Hope and one from Deering. Two were found associated
with children’s graves (Larsen and Rainey 1948:241; Reanier et al. 1998); while the
most elaborate recovered outside, but close to burials (Larsen and Rainey 1948:238,
Plate 55). One special class of objects, “open-work carvings” often was decorated;
their use remains uncertain, but is assumed to relate to shamanic performance. Most
decorated Ipiutak pieces were recovered in mortuary contexts.

With the development of the succeeding Punuk and Thule cultures, fewer graves
are known and fewer decorated pieces are found in any context (Ackerman 1984;
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Collins 1937; Staley and Mason 2004). Punuk groups continued to favor harpoon
heads for engraving when they did decorate something, but fewer elaborate pieces
were placed in graves. Graves instead more often contain unworked whale bone
and possible food offerings (Bandi and Blumer 2002; Staley and Mason 2004).
Punuk-decorated pieces are possibly as common in domestic settings as they are
in graves. The largest Birnirk culture mortuary assemblage, from Kugusuguruk,
south of Barrow (Dikov 2003; Ford 1959), may represent a profound shift (or alter-
native) in practice, reflecting a preference for abandoning household inventories in
situ in the face of death. This contrasts sharply with the dedicated cemeteries favored
by OBS (Arutiunov and Sergeev 2006a, b) or Ipiutak peoples (Larsen and Rainey
1948; Mason 2006). The extent of decoration in the Birnirk culture is underesti-
mated because its largest collection (e.g. that of archaeologist Wilbert Carter (1966)
remains unanalyzed (cf. Mason 2000). While a few Birnirk harpoon heads did bear
designs resembling Old Bering Sea (Wissler 1916:408), most with decorations were
less complex than seen in OBS or Ipiutak cultures.

The Utility of Harpoon Heads in Defining Cultural Blue Prints

The harpoon head (Fig. 3.2) is but a small part of a specialized repertoire for marine
mammal hunting (Mason 1902), evidence of a specific, historically based cultural
blue print or Bauplan. The toggling harpoon system is perhaps the most complex
weapons system employed by hunter-gatherers (Oswalt 1973:137). Its develop-
ment, as ancient as 3000 B.C. (Dumond 2008:278ff), represents a radical improve-
ment in adaptive strategy, a new Bauplan, that represents a complex of adaptive
strategies2. A number of technological features are functionally requisite (cf. Mason
1902:199ff; Porsild 1915:174ff) for the toggling form that penetrates the animal
and detaches in one type maintaining a link to a seal skin bladder. The required
attributes include at least one line hole, socket attachments (open or closed), end or
side blade slots, and lashing slots. Side blades seem optional, occasionally replaced
by barbs carved in the bone or walrus tusk. The toggling harpoon system with blad-
der was propelled by an atlatl from a kayak in open water or in ice conditions with
wide leads, although walrus hunting required occasional floating ice for success-
ful recovery—fully ice-free seas presented insurmountable conditions for walrus
hunting as in the famine of 1878–1879 off Gambell (Burgess 1974). Other meth-
ods of sealing, e.g., netting or breathing hole spearing, do not require the harpoon
and/or float (cf. Murdoch 1892:268ff). A float was sewn out of seal skin (Nelson
1899:140ff) and resembles the storage bladders from seal or caribou stomachs used
for oil (Nelson 1899:73).

Stylistic addenda were comparatively rare on harpoon heads across the arctic
during the nineteenth century, and those first collected by anthropologists rarely
had decorations. Some early researchers only noticed the functional attributes; for
example, Wissler (1916:410) failed to acknowledge motifs on an elaborate head
from the Barrow region (subsequently classifiable as Old Bering Sea).
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The earliest classification schemes developed in the eastern arctic lacked
temporal control (other than precontact and post-contact) and emphasized func-
tional characteristics, reflecting the absence of decorative and other embellishments
(Mason 1902; Porsild (1915:140ff; Thalbitzer 1914:430). The harpoon head is but
a small component of a complex propulsion device propelled either by the throw-
ing board or by spear, as recounted by Mason (1902:199ff) and in ethnographic
accounts, some from the eighteenth century. The principal distinction among the
two harpoon head types lies in the manner in which the head is detained or fastened
within the prey. In one, the hold is maintained by the barbs; in the other, the entire
head toggles to “place itself across the wound” (Mathiassen 1927b:11). Barbed har-
poon heads apparently confer better advantage in prey with thicker skin. Combining
barbs with the toggling form yields a third type of harpoon head (Mason 1902).

Further classificatory refinements were offered by Mathiassen (1927b:12–13)
who distinguished four basic harpoon head types, contrasting “flat” (“A”) from
“thin” (“B”) and distinguished open (“I”) and closed socket (“II”) alternatives within
the Thule culture. Thin harpoon heads, widest at right angles to the line hole,
revealed the most variable attributes, occasioning a further 15 subtypes (“a” to “d”),
in relation to presence or absence of barbs, and the direction of line holes. Flat heads
are wider in the direction of the line. The taxonomy was guided by an inferred hier-
archical principle from simple to complex (Mathiassen 1927b:13). The inference
was not supported by chronological data in 1927, and it remains unsupported at
present. Thus, due to its cumbersome complexity, Mathiassen’s taxonomy is rarely
employed by archaeologists.

Researchers have had highly variable approaches to classifying harpoon heads
(i.e., lumpers vs. splitters), not always responding to collection size (cf. Collins
1937; Geist and Rainey 1936). Within the very extensive Kukulek mound on St.
Lawrence Island, three types, mostly late prehistoric, predominated (66, n = 437),
and although Geist and Rainey (1936:88ff, 184, 200) distinguished 10 types and
15 “rare” types, their efforts were not systematic and had limited impact. At Point
Hope, only four types (one subtype, IA) sufficed for a sizable collection (n = 159),
albeit masking considerable variability within the open socket Type I (“Oopik” to
Ford 1959) that predominated (45%) (Larsen and Rainey 1948:68ff).

Partially due to large sample size (nearly 400) within the Gambell (Sivuqaq)
region of St. Lawrence Island, Collins (1937) offered the most definitive system
employed by many researchers (Fig. 3.4b). For open socket harpoon heads, Collins
(1937) defined 29 total types within five major classes (I, II. . ..), distinguished as
open (a) socket, with a polarity between end blade positions in relation to the line
hole (x or y). The earliest type (I) Old Bering Sea, is marked by decorative basal
spurs or prongs, often trifurcated, which became smaller, morphing into vestigial
“quotations” of the original forms (Fig. 3.4b). The two Punuk types encompass the
most stylistic variability in types II and III. All four types undergo a simplifica-
tion through time, as functional attributes gain ascendance over decorative elements
such as vestigial barbs or spurs. The dual barbed, open socket Type IV corresponds
to Mathiassen’s (1927a) Thule type 2 and is, apparently, an accessory, nonlocal
(non-St. Lawrence Island, non-Bering Strait) lineage that includes the types of Ford



88 O.K. Mason

(1959), termed, Birnirk, Natchuk, and Nunagiak (close socketed) harpoon heads,
marked as a sub-lineage in Fig. 3.5.

Fig. 3.5 Atlatl stabilizers (“winged objects”) of the Old Bering Sea and Punuk cultures (from
Fitzhugh and Crowell 1988). Upper: Punuk from Nunagiak (Ford 1959:62), measures 15 cm width;
Middle: Punuk from Grave M4, Meruchta midden, Dovelayaq Bay (Hoffman-Wyss 1987:plate 4)
measures 15 cm in width; Bottom, Old Bering Sea from Burial 133, Ekven measures 20 cm in
width (Arutiunov and Sergeev 2006b:166)

Ford (1959:75–96) employed his 1930s (purchased and excavated) collections
from several northern Alaska sites to elaborate a harpoon head typology for the
Birnirk and Thule cultures. Ford’s (1959) scheme returned to qualitative classes, ver-
bal tags from local place names (Utqiagvik, Barrow, Nunagiak, etc.), and subsumed
variability in possibly minor decorative accoutrements such as spurs and prongs (cf.
Ford 1959: Fig. 27). The 1969–1970 excavations by Stanford (1976:29) at Walakpa
required several new types, and combined both Collins’ and Ford’s schemes, and
was based on limited use of 14C dates for the development of chronology. It is possi-
bly significant that considerable data are still unanalyzed, especially, the early 1950s
Harvard-sponsored excavations at the Birnirk and Nuvuk (Pt. Barrow) mounds by
Wilbert Carter (1966). The fullest analysis of a single harpoon head type may be
that of the Thule form in the Wales area, as subdivided by Yama’ura (1984).

Contemporaneously, with Ford’s synthesis, Russian archaeologists Arutiunov
and Sergeev (2006a:77) offered an alternative classification following a decade of
excavation at Ekven and Uelen from 1955 to 1965, that produced harpoon heads
(especially at Uelen) that did not fit into Collins’ scheme (Arutiunov and Sergeev
1972:305). The Russian flow-chart classification incorporated lashing slots, spurs
and prongs, number of line holes (1 or 2), open (A) vs. closed socket (B), and pres-
ence and position of end and side blades into their system. The resulting harpoon
head designation can contain between five and seven letters and numerals (com-
pare Collins, I-a-x with Arutiunov/Sergeev, 2A2x2M3). The Russian classification
system aims to include all variations in attribute combination, even types not yet dis-
covered (Dumond 2008:277). Considering that 2/3rd of the Cape Dezhnev harpoon
heads fall within only seven of the 44 types (16%); the variability may represent
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idiosyncratic workmanship or sub-groups (clans, families, etc.) or communities with
small populations.

In addition to revising and expanding its classification, Arutiunov and Sergeev
(1972) extended harpoon head classification into an explicitly ecological context,
one that may have robust evolutionary implications. Based on their hunting exper-
tise, local Chukchi informants told Arutiunov and Sergeev (1972:308) that the
various harpoon head types were related to hunting success under different envi-
ronmental conditions. The critical variable in harpoon head morphology lies in the
orientation of the end blade, either in the x or y plane, relative to the line hole: The
“x” orientation provides a “better push to the foreshaft,” and to heavier harpoon
heads. Thus, the “x” type is more advantageous in ice-covered seas (Arutiunov and
Sergeev 1972:308). Nineteenth century informants in Barrow offered the same ratio-
nale and physics (“the harpoon would have a surer hold since the strain on the line
would always draw it at right angles”) to Murdoch (1892:221) for using the per-
pendicular “y” oriented harpoon head. The lighter and less stable “y” form (more
prone to end blade breakage) can be employed profitably in open water. The Cape
Dezhneva data show the prevalence of “x” harpoon heads in the north-facing Uelen
with the “y” in dominance at the more open south-facing Ekven site. Harpoon head
types may also have advantages in relation to the skin thickness of the various prey,
as observed by Arutiunov and Sergeev (1972:308).

The use of harpoon heads as ethnic diagnosta can be greatly bolstered with
ethnographic documentation from the pre-contact period, for the representation of
harpoon head type within particular communities. In the Barrow region, Murdoch
(1892:225) collected 45 specimens that represented the types in use at ca. 1882;
nearly all were close-socket “x” forms. In western Greenland, Porsild (1915:242)
similarly reported that several types (out of a wide number of Thule forms) were in
use within a single community with 60 kayakers; nonetheless, other nearby commu-
nities had alternative preferences.

In the succeeding decades after 1920, the harpoon head served several genera-
tions of archaeologists as index fossils and as ethnic markers for specific cultures
and temporal periods, especially in the decades preceding widespread use of chrono-
metric dating methods (Collins 1937; Ford 1959; Mathiassen 1927a). Ford’s (1959)
seriation of harpoon heads for the Barrow region serves as a regional paradigm.
Few arctic specialists have distinguished between functional and stylistic attributes,
preferring to conflate both in their classifications (Lewis 1995). The history of clas-
sification reflects archaeological discovery and, in some sense, the accommodation
of researchers to increasing sample size through additional discoveries.

Resolving the Classificatory Mire and Defining
Macroevolutionary Trends

At the highest order, as observed above, harpoon heads can be classified within two
broad clusters or domains (Fig. 3.4b) as in a venn diagram (cf. Ford 1959). There-
fore, the design motifs of Okvik, OBS styles I, II, and III are congruent with and
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likely antecedent to Punuk types, as well as Ipiutak types—which form one macro
lineage (Fig. 3.4b). Another offshoot (Fig. 3.4b) includes the Birnirk forms, which
are only loosely bound with OBS/Ipiutak/Punuk forms. The opposition between
the OBS-Punuk lineage and a Birnirk Thule lineage remains uncertain, the sub-
ject of contention since the 1930s (cf. Mason 2009; Mason and Bowers 2009). The
boundaries between the lineages are largely mutually exclusive—although Thule
forms reach south, very few OBS objects occur outside of the Chukotka peninsula,
fewer than 10 specimens being reported on the mainland of Alaska and virtually all
of those resulting from the efforts of collectors. Birnirk types were limited to the
Chukchi Sea, and the major florescence in its development occurred in the greater
Nunagiak to Barrow region and, paradoxically along the coast of Chukotka (Mason
2009). Despite 75 years of research, much remains uncertain about the chronologi-
cal limits of the two lineages.

Three major elaborations or expansions in harpoon head types are evident, one
centralized in the Anadyr Strait region and the other from Barrow to Nunagiak, with
the accessory node from Cape Baranov to Cape Dezhnev (Dikov 2003; Okladnikov
and Beregovaia 2008). The timing of these developments can be broadly identi-
fied; the first OBS/Okvik series occurs during the late first century B.C. and the
first centuries A.D., as late as A.D. 600 (cf. Dumond 2000b, 2008). The sec-
ond elaboration of Punuk types occurred between A.D. 700 and 1200, largely
between Sivuqaq and Wales, where the Sicco form was overwhelming used (Collins
1937; Yama’ura 1984; cf. Ford 1959:73). The final elaboration occurred from
Nunagiak to Barrow and apparently postdates A.D. 1000. Other richly decorated
objects also prove useful in delineating lineage boundaries, most notably the winged
object that was placed at the end of the harpoon head, as a stabilizer on atlatl
spears.

The Winged Object as an Ethnic Denominator

While the ubiquitous harpoon head serves archaeologists well as a cultural and
temporal diagnosta, the “winged object” provides an alternative conceptual sys-
tem to define ethnicity. As recognized by nonindigenous (European, American, and
Asian) art collectors the winged objects possess a numinous character (Hollowell
2008:249–250) that is apparently far in excess of their everyday use as weight stabi-
lizers during the flight of a throwing stick. Winged objects were only used by soci-
eties immediately adjacent to Bering Strait and on St. Lawrence Island. Although
two winged object preforms were recovered from Ipiutak houses at Point Hope
(Larsen and Rainey 1948), none were found within Ipiutak graves.

The Old Bering Sea winged object (Fig. 3.5) was first purchased by Gordon
(1916) in Nome, Alaska in the early twentieth century and was defined as a banner
stone or a ceremonial staff. Only 20 years later did Collins (1937:200–201) pro-
pose that the objects were atlatl counter weights. Most archaeologists believe that
the OBS winged object “evolved” into the streamlined Punuk trident, another type
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of stabilizer assumed to be younger (Collins 1961:5–7). The highest numbers of
winged objects occur only at two general locations: Cape Dezhneva and the greater
Sivuqaq (Dovelayaq to Meregta) region, with scattered finds from Chini (Chukotka),
Kukulek and Point Hope (Bronshtein 2002; Collins 1961; Dikov 2003). Prior to
the Russian excavations of late 1980s and 1990s (Leskov and Müller-Beck 1993),
most OBS winged objects were purchased from Native diggers (Hollowell 2008). Of
those with secure context, most are from mortuary contexts—few, if any, are from
middens or houses. Possibly, OBS winged objects operated as specialized symbolic
items and were deposited within graves as trophies or prized offerings. By contrast,
Punuk tridents are reported only from the latter contexts; none occurs within the few
documented Punuk burials.

Two classification schemes are employed for OBS and Punuk stabilizers, one
developed by the American, Henry Collins (1940), the other produced by the
Russians, Arutiunov and Sergeev (2006:175; cf. Bronshtein 2002). Collins’ (1961:8)
typology relies on plan view morphology and minimizes intragroup variability with
OBS types. Although an evolutionary sequence is postulated by Bronshtein (2002),
the several graves with such objects dated by Russian researchers indicate that either
the objects were curated or their elaboration occurred within a single generation or
two (Mason 2009). The Russian classification (Bronshtein 2002; Dumond 2008)
melds apparently functional characteristics (side holes, possibly for attachment to
the spear) with a variety of aesthetic overlays, also vaguely defined.

The most simple, presumably earliest, winged object occurs within House 1 at
the Hillside site (Collins 1937:40–42) and the Okvik site (Rainey 1941:26). The
dating of House 1 is reasonably good (based on three dates), indicating an occupa-
tion from A.D. 125 to 270 (Blumer 2002:71). Otherwise, the OBS winged object,
mostly recovered in mortuary contexts, may have continued in use for many cen-
turies, as revealed in comparisons of radiocarbon ages from the Ekven burials with
the seriation of OBS winged object types of Bronshtein (2002). The sample size is
very low, but 7 dates on well-provenienced winged objects from Ekven indicate use
within graves from A.D. 400 to possibly as late as A.D. 1500. No forms or designs
can be isolated within specific time ranges; one may hypothesize that formal elab-
oration was favored. For example, the Russian scheme has two broad classes A
and B based on the number of accessory holes, with letters U, M, and E referring
to the Main, Experimental, and Unique forms. An implicit evolutionary scheme is
added with Arabic numerals 1–4. The tentative conclusion is that winged objects,
employed as grave offerings at Ekven (Leskov and Müller-Beck 1993) and Sivuqaq
(Blumer 2002), may be quite young, possibly persisting until the fifteenth century
A.D. Considering the abundance of winged objects that nonindigenous collectors
had obtained during the last 30 years (J. Hollowell 2004, personal communication;
Hollowell 2008), the reservoir of OBS objects may have continued well beyond
its age of production. No clear temporal priority can be documented for the types
distinguished by Bronshtein (2002). Fourth, radiocarbon dating offers support for
the florescence of the OBS winged object during the principal Ipiutak occupation
at Point Hope, during the latter part of the first millennium A.D. (Gerlach et al.
1992; Mason 2009). Fifth, the dates may overlap with Punuk tridents, providing an
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explanation for the mutually exclusive character of Punuk and OBS winged objects.
Hence, tentatively, these data offer little or no support for the oft-cited evolutionary
sequence of OBS to Punuk.

Defining Cultural and Ethnic Units in Bering Strait: Old Bering
Sea, Punuk and Birnirk/Thule

Aesthetic analysis of Old Bering Sea designs relies on the ruminations of Aru-
tiunov and Bronshtein (1985), Bronshtein (2006), Collins (1937), and de Laguna
(1933). Collins’ formulation retains the widest currency, but has limitations, because
it mixes purely descriptive criteria (i.e., lines, dashes, chevrons) with more complex
interpretative schemata such as rayed eyes or faces3. The maximal elaboration of
Old Bering Sea and Ipiutak designs co-occurs with status differentiation in graves,
evidence of conflict (i.e., warfare) and objects of cosmological import often linked
to shamanism (Arutiunov and Sergeev 1969, 1972; Dikov 2004; Larsen and Rainey
1948; Mason 1998).

The co-occurrence of artistic elaboration by OBS with iron supply was pos-
tulated from experimental replication studies by Semenov (1964:162–167) who
argued that iron gravers were a requisite for working walrus ivory, although Collins
(1937:303) thought iron was not used significantly until Punuk times (McCartney
1988). The lineage of OBS/Ipiutak styles is largely limited to the first millennium
A.D., although its origin was likely several centuries prior to A.D. 1. Many Ipi-
utak motifs closely resemble OBS, and both systems are evidence of communi-
ties operating across societal boundaries within a common tradition, both in craft
and cosmology (Arutiunov and Bronshtein 1985). The character of Old Bering Sea
symbolic language decreases in complexity, with only a few linear motifs applied
by Thule types (Collins 1937). The disappearance of the Old Bering Sea tradition
would imply a similar breakdown or population replacement under the influence of
Birnirk or Thule peoples.

The Punuk decorative system represents a drastic shift to a more abstract vocabu-
lary that rarely (if ever) includes human figures or animals (Collins 1937). By Thule,
only a limited number of lines and an occasional circle were employed, in addition
to ownership marks (Reynolds 1989). As mentioned, Birnirk harpoon heads and
other objects bear only linear motifs.

Ethnicity in Burial Assemblages

The cemeteries of the greater Bering Strait, northern Bering and Chukchi Seas (St.
Lawrence Island to Point Barrow) have produced 1200 interments that likely date
before A.D. 1200; the extensive Ipiutak cemetery (ca. 150 graves) at Point Hope
will not be considered here (cf. Mason 2006). The Bering Strait mortuary data base
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confirms the persistence of distinct, regionally specific lineages, each constrained
within its own systemic properties within an adaptive system.

The Cape Dezhneva cemeteries at Ekven and Uelen yielded diagnostic artifacts,
mostly of the Old Bering Sea culture, in significantly higher numbers, between
40 and 60%, compared to Sivuqaq on St. Lawrence Island, where less than 5%
yielded diagnostic pieces (Bandi and Blumer 2002, Staley and Mason 2004). The
Old Bering Sea culture is preeminent within the cemetery precincts of the Dezhneva;
OBS in its three phases comprises nearly three-quarters of all graves (Fig. 3.6a).
Very few graves can be attributed to Punuk, Birnirk, or Thule. Over 100 Birnirk
burials are known from the Barrow vicinity (Hollinger et al. 2009), either within
houses at the Birnirk site or within the collapsed “charnel” or mortuary structures at
Kugusuguruk (Ford 1959:19ff). Three solid carbon 14C assays on wooden artifacts,
when averaged, bracket the Kugusuguruk burials within 1212±84 B.P., calibrated
to A.D. 667–980 (Mason 2009).
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Fig. 3.6 Representation of various styles (Fig. 3.4) within (a) Cape Dezhneva and harpoon heads
(cf. Fig. 3.5) (b) St. Lawrence Island cemeteries. (a), upper: Graves at Uelen and Ekven with dec-
orated motifs attributed to culture. The Uelen data resemble a normal distribution: the implication
is that its use life declined after OBS II. By contrast, Ekven witnessed a temporary increase in use
during OBS III and return to low levels of internees buried with socially marked tools (Data from
Bronshtein and Plumet 1995:34). (b), lower: Frequency of Open socket Harpoon Heads at Mounds
in the Sivuqaq vicinity, St. Lawrence Island (Data from Collins 1937:Table 2)
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The Uelen mortuary data resemble a normal distribution: The implication is
that its use life declined after OBS II. By contrast, Ekven witnessed a temporary
increase in use during OBS III and a return to low frequencies of internees buried
with socially marked tools. A single culture dominated the Cape Dezhneva ceme-
teries (Fig. 3.6a): Old Bering Sea, divided into its three sub-styles (I, II, and III).
At Ekven, 79% of definable graves are OBS (108 of 137 graves), and slightly under
half (48%) are from the single style OBS III, while Birnirk comprises only 9.5%.
The Uelen cemetery differs, containing a lower proportion of OBS III but has a con-
siderably higher proportion of Okvik graves: nearly 20%. Nonetheless, OBS still
comprises nearly three quarters, 72% (41 of 57), while 19% fall within the Okvik
(11 of 57). Of the >450 graves, but with only half with identifiable decorated pieces,
only 10% in the Cape Dezhneva massif (northern Uelen and southern Ekven) con-
tained objects considered diagnostic of the Birnirk or Punuk cultures: Birnirk (n =
15), early Punuk (n = 14), Birnirk-Punuk (n = 2), and OBS/Birnirk/Punuk (n = 14)
(Dneprovsky and Bronshtein 2002).

Because so few graves at Ekven or Uelen reflect the Birnirk or Punuk phenomena,
several factors are involved. First, the OBS persisted for a longer period of time than
the other cultures—the most likely possibility. Second, Punuk was intrusive in the
Ekven area that was predominantly OBS in ethnicity. Third, the area witnessed a
population decline so that fewer people produced fewer graves. Present radiocarbon
data show that OBS persisted for up to a millennium, in contrast to the apparent
several-hundred-year duration of the Punuk phase. The persistence of OBS as an
aesthetic tradition, and a socioeconomic strategy for up to a millennium (or more)
implicates the role of Cape Dezhneva as a central place that dominated the cultural
landscape (Mason and Gerlach 1995).

To the south, at the northwest cape of St. Lawrence Island, across the Anadyr
Strait, the Sivuqaq burial grounds extend over a considerable portion of the beach
ridge plain east of the nineteenth-century village near Gambell (Bandi 1984; Bandi
and Blumer 2002). The notion of dedicated cemetery precincts is less apparent, as
late twentieth century construction (Staley and Mason 2004) has nearly doubled the
number of graves reported. Very few of the nearly 400 Sivuqaq graves contained any
artifacts or offerings; hence, ethnic inferences are tentative (cf. Bandi and Blumer
(2002:38; Staley and Mason 2004). Punuk burials are more frequent, though this is
a fairly tentative conclusion in view of the low number (n = 16, out of 363 total, or
4.4%) of graves with diagnostic artifacts. Poor preservation accounts for some of the
differences—many burials preserved only a “bone paste” and no other organic frag-
ments (Staley and Mason 2004). Burial practices apparently differed considerably
across the Anadyr Strait—or the nature of society differed even more dramatically,
in view of the dedicated precincts and richly apportioned burials.

Harpoon head frequency may provide a measure of the intensity of occupation
in the Sivuqaq region (Fig. 3.6b, from Collins 1937: Table 2). Excluding the “old
Gambell” material, for which depth measures are lacking, 302 of the 367 harpoon
heads, nearly 82%, were recovered in the upper 1.2 m (“47 in”). Very few harpoon
heads were recovered in the lowest 1–2 m of Mayughaaq or Avyeghyaaq, while the
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upper 1.5 m yielded 151 specimens. The Punuk III-a-x type (related to the Sicco
harpoon head) comprises 43% (n = 161) of the total, with only 8 of this type in
the lower 1 m of Sivuqaq midden. It remains uncertain if the succession Birnirk to
Thule at Kurigitivik represents continuity or conquest, i.e., replacement.

Harpoon heads vary spatially across the Chukchi and Bering Sea, with a ten-
dency toward mutually exclusionary relationships across restricted intervals during
the first millennium A.D., as reviewed by Mason (2009), which revises the “contem-
poraneity” model of Gerlach et al. (1992). The mutual exclusivity of harpoon heads
implies that the operation of internally imposed cultural boundaries associated with
polities (“nations”) similar to that observed in the nineteenth century (Burch 1998,
2007). Between the last centuries B.C. and ca. A.D. 700, Old Bering Sea forms, very
distinctive with two line holes and multiple barbs, occured only on the Chukotsk
Peninsula and St. Lawrence (Fig. 3.4), with only a few outlier occurrences (i.e.,
Point Barrow, for example, as noted by Wissler [1916]). The integrity of OBS as an
archaeological type suggests that a single ethnicity, polity, or interaction sphere pro-
vided the mechanism for spreading the use of the type. Stylistic similarities indicate
that Ipiutak societies had frequent interactions with OBS. Harpoon heads, termed
Oopik, and arrow points with linear designs delineate Ipiutak societies (Larsen and
Rainey 1948:108) and are broadly contemporaneous with OBS, between A.D. 400
and 900 (Mason 1998, 2006) from the Alaskan coast, within Norton Sound (Mason
et al. 2007) to Point Barrow (Jensen 2009; Wissler 1916).

Following A.D. 900, two harpoon head manufacturing traditions, one marginal
and one at the center, are dominant on the opposite coasts of the Chukchi Sea,
termed Birnirk and Punuk, both of which contributed to the formation of Thule
culture and technology (Collins 1937, 1940; de Laguna 1947; Ford 1959). The
marginality of Birnirk was first recognized by Jenness (1940), who postulated its
entry from the north. The distribution and origins of Birnirk differ profoundly from
its rival, Punuk which arose within a center (if not, the center) of the Old Bering Sea
culture on St. Lawrence Island.

Mutual Exclusivity of Birnirk and Punuk Across Bering Strait

Punuk developed from the Old Bering Sea culture on St. Lawrence Island at ca.
A.D. 900 (Mason 2009). Defined stylistically by Collins (1937:179ff), Punuk also
records a shift in social organization, the intensification of subsistence practices
(especially bird hunting and whaling), and the adoption of various military tech-
nologies, including slat armor, wrist guards, and the composite bow (Bandi 1995;
Collins 1937; Mason 2009). The earliest Punuk occupations, reasonably well-dated
occur around Sivuqaq between A.D. 700 and 1000 (Blumer 2002; Mason 2009;
Staley and Mason 2004,), apparently contemporaneous with OBS at Cape Dezh-
neva and Ipiutak (Dneprovsky and Bronshtein 2002; Mason 1998, 2006). While
the artistic repertoire of Punuk is considerably less intricate than OBS or Okvik
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(Collins 1937, 1940, 1964, 1971), the evolutionary significance of this apparent
simplification is unclear. On one hand, the Punuk culture seems to represent an
expanding culture: Punuk motifs are more widespread on a regional basis, with a
dense concentration of sites on St. Lawrence Island, several along the south coast
of Chukotka (Chard 1955, 1957; Rudenko 1961) and a number of localities on the
Alaska mainland, as far north as Nunagiak (Dumond 2000b; Ford 1959; Harritt
2004; Mason 2003; Mason et al. 2007; Yama’ura 1984).

Punuk objects extend exclusively in a linear and littoral direction along the north-
west of Alaska, with several objects serving as index fossils (Fig. 3.5b). The Punuk
harpoon head technology is typified by the wide open socket (“III-a-x”) “Sicco”
head that is used from its core on St. Lawrence Island and the south coast of
Chukotka (Ford 1959). The distribution implies that a migration of Punuk peo-
ples occurred during the tenth or eleventh centuries A.D. (Ford 1959:64; Mason
2003:143ff; Mason 2009). This Punuk migration out of Bering Strait is linked with
a distinctive atlatl counter weight (Fig. 3.6) (Ford 1959:67; Mason 2003:143; Mason
2009). The occurrence of Punuk harpoon heads may extend the migration even as
far as Greenland. For example, a well-appointed grave at Pt. Barrow contains the
diagnostic “Sicco” harpoon head (Jensen 2007), evidence of a Punuk passage north
(Ford 1959:71). Its final arrival point, marked by Punuk decorations in far northern
Canada and Greenland, dates variously between A.D. 800 and 1200 (Schledermann
and McCullough 1980), the young age forcefully argued by Gulløv and McGhee
(2006).

The distinctive Birnirk culture, by contrast, issued from the margins of the
Chukchi Sea and spread toward the center. Two very distinctive single-barbed har-
poon heads (“Birnirk” and “Natchuk”) serve as type fossils for Birnirk polities (Ford
1959:75ff, 83). The frequency distribution of Birnirk artifacts shows four princi-
pal societies on the north coasts of the Chukchi Sea, with high numbers of har-
poon heads: Cape Baranov (Okladnikov and Beregovaia 2008, near Wales (Dumond
2002), Pt. Barrow (Ford 1959), and adjacent to the Paipelygak site in north Chukoka
(Dneprovsky 2006). No definitively Birnirk sites occur south of Bering Strait—the
objects defined as Birnirk by Bockstoce (1979) or Geist and Rainey (1936) are not
truly diagnostic (cf. Mason 2000, 2009). A variety of artifacts and practices dis-
tinguish Birnirk from its contemporaries; some of the objects are ritually precise,
for example, the bark human figures used in shamanic practice (cf. Ford 1959).
Some are employed in hunting practices (the wound pin used to secure bleeding
seals). However, Birnirk technology is also marked by intensification of subsistence,
especially in bird hunting and fishing. Birnirk is marked by a variety of harpoon
heads (Ford 1959:75ff), possibly representing a major burst in innovation, popula-
tion growth, or cross-cultural communication.

The chronology of Birnirk polities remains poorly constrained, but the phe-
nomenon may have arisen as early as A.D. 600 and continued until A.D. 1300
(Mason 2009; Mason and Bowers 2009). Birnirk attained its greatest distribution,
extending even into Kotzebue Sound during the centuries after A.D. 1000 and may
have supplanted a resident Ipiutak population by conquest or by occupying an empty
landscape (Mason 2009; Mason and Bowers 2009).



3 The Multiplication of Forms 97

The Timing of the Shifts in Bering Strait Adaptive Strategies

While chronological issues bear strongly on issues of classification, population
pressure may loom as a larger concern to evolutionary theorists, as high popula-
tions presumably reflect success in cultural adaptation. To retrodict the chronology
of Bering Strait demographic changes, archaeologists can use as a proxy the 14C
dates on burials and associated offerings within the two major cemeteries at Sivuqaq
and Ekven (Mason 1998). The 14C data base from Sivuqaq reflects a random sample
selection process due to the lack of evidence of cultural affinity within the graves and
the inclusion of samples on terrestrial materials that are not biased by marine carbon
(Bandi 1984). This contrasts with the problematic array of radiocarbon ages from
Ekven that were run directly on human bone with a significant fraction of marine
carbon due to heavy walrus consumption. The Ekven dates are almost entirely on
human bone and often are associated with diagnostic artifacts. Graves from the
youngest part (<300 years BP) of the record were not dated. Two major chronolog-
ical hinge points occur within the nearly 80 radiocarbon dates from the two centers
of OBS culture: one prior to A.D. 1, the other from A.D. 1000 to 1300. In the first,
the OBS interaction sphere or culture arose during the last centuries B.C. (Dinesman
et al. 1999; Dumond 2000a; Mason 1998). At both Ekven and Sivuqaq, the num-
ber of burials declined after A.D. 1000–1200. The thirteenth century A.D. marks
the ascendance of Thule culture. Furthermore, the Birnirk cultural system may have
originated as early as A.D. 600 (Gerlach et al. 1992); however, refinements in dat-
ing indicate that the florescence of the Birnirk culture occurred following A.D. 1000
(Dneprovsky 2006; Mason 2003, 2009; Mason and Bowers 2009; Morrison 2001).
Next, I shall consider the role of artistic output as evidence for macroevolution in the
first millennium A.D. Bering Strait, considering that craft specialization associated
with abundant art production is inherently linked with sedentism, contra McGhee
(1976).

Causation of the Shifts in Bering Strait Adaptive Strategies

Several cultural factors, both internal and external, may have influenced the devel-
opment of the Bering Strait adaptive strategies (Mason n.d.). Shifts in adaptive strat-
egy may have occurred in the relationship with the greater East Asian world system
(i.e., iron supply) (Mason 1998), including its disease pool. Historic factors, such as
strong leadership (i.e., agency) may have galvanized communities for a generation
or two. The randomness of intercommunity conflict might reflect idiosyncratic pat-
terns of revenge and conflict. Supra-regional conditions of stress might be related to
a surging population or sudden shifts in either resource abundance or scarcity. Con-
ditions of scarcity might have catalyzed the development of cosmological ideas that
mitigated adversity and rewarded those with success in harnessing spiritual power. A
similar view was proposed for the contemporary Dorset phenomenon in the eastern
arctic (Taçon 1983). A more nihilistic view is that of McGhee (1976) that suggests
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art is a random process that is not correlated to sedentism or resources. Adversity
also seems to have favored aggregation at the hotspots with the best chances of
obtaining marine mammal resources (Mason 1998). Most certainly, the florescence
of aesthetic production is concurrent with an abundant walrus resource base, evident
in Old Bering Sea and Ipiutak cultures. In the twentieth century, walrus followed the
seasonally retreating ice margin far north of Bering Strait (Fay 1982); during pre-
vious cold anomalies more extensive summer ice may have concentrated walrus
farther south near Point Hope and Chukotka.

The paleo-productivity of the Bering and Chukchi fauna is not known in any
detail. Mason and Gerlach (1995) hypothesized that productivity followed inten-
sified upwelling of nutrients. Higher productivity thus resulted during colder and
stormier conditions (Mason and Barber 2003) with converse that lowered productiv-
ity during warmer and less stormy seas. Significantly, the two hinge points co-occur
with shifts in productivity in salmon populations (Finney et al. 2002). The expan-
sion of whaling and walrus-hunting commenced during a more productive cooler
period during the last centuries B.C. Then, the OBS adaptive strategy represents the
resource challenged period of the early centuries A.D., while the development of
Punuk co-occurs with an expansion in resources during the early Medieval glacial
expansion ca. A.D. 800 (Hughes and Diaz 1994). The development of Thule, the
florescence of a whaling economy, occurred during the Little Ice Age. This co-
occurrence implies a correlation between scarcity and artistic embellishment that is
emblematic of cosmological needs in stressful circumstances (Taçon 1983). Quite
noteworthy is the drop-off in cosmological representation during the relative plenty
of Thule times.

The “hotspots” core and periphery model, espoused by Mason and Gerlach
(1995), derives from oceanographic data that link the upwelling of nutrients to inten-
sified storminess, circumstances that are linked to colder seas (Mason and Barber
2003, contra Krupnik 1993). Support for this model is often indirect: Greater hunt-
ing success occurred during the Little Ice Age, as indicated by the faunal remains
from the East Cape middens (Dinesman et al. 1999; Savinetsky et al. 2004). Glacial,
pollen, ostracodes, tree rings, and beach ridges provide proxy records—each not
without its limitations and dating problems (Hu et al. 2001; Mason and Gerlach
1995; Oswald et al. 2001). Data from Northwest Alaska establish parallel global
records of an Early Medieval cool period around A.D. 800 (Dansgaard et al. 1975;
Hughes and Diaz 1994; Mason 1999, Mayewski et al. 2004). The timing of this cold
period may be earlier, commencing around A.D. 400, based on an oxygen isotopic
proxy employing northern Alaska Range ostracodes (Hu et al. 2001:10554). The
temperature depression in this period might have been twice as deep as the Little
Ice Age and may have persisted until A.D. 900, with a very slight warming until
A.D. 1400 (Hu et al. 2001:10554).

By contrast, Kobuk River tree rings indicate the period from A.D. 1000 to 1400
was unlike either the present century or the Little Ice Age (D’Arrigo et al. 2005).
Decades of exceptionally favorable precipitation alternated with very poor condi-
tions (Juday et al. 2003), a boom and bust that offered daunting challenges to pre-
historic societies (Mason and Gerlach 1995). No lake cores at the headwaters of
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Bering or Chukchi Sea drainages are available to parallel the isotopic signatures of
salmon within North Pacific headwater lakes (Finney et al. 2002). Curve matching
shows that the Chukchi and Bering Seas parallel the North Pacific. Lacustrine car-
bonates in the southern Yukon also record the increased strength of the Aleutian low
around A.D. 900 and during the Little Ice Age—correlated with increased marine
productivity (Anderson et al. 2005:32).

In summary, most proxy climate records imply that a drastic climatic event, likely
a “regime shift” (Juday et al. 2003) occurred around A.D. 900, from a less stormy,
less productive Ipiutak period to a much stormier and more productive Birnirk-Thule
period. The inverse relationship exists between the production of symbolic capital
meant that the less reliable the seas were, the need for spiritual power intensified,
and this accentuated the benefits of those allied with the powerful. At both Ekven
and Sivuqaq, the number of dated graves peaks only after A.D. 1000 (Bandi 1984;
Blumer 2002; Mason 1998).

Aesthetics, Mobility, and Subsistence Production

The intensity of decoration co-occurs with high walrus exploitation and is inversely
related to success in whaling. On the broadest scale, communities with a surplus
of whale bone were less likely to engrave elaborate designs. Very likely, relatively
porous whale bone offered a less attractive palette for aesthetic design. However,
bone supply cannot be the complete explanation since the Birnirk whalers were
more interested in engraving (cf. Carter 1966) than their Thule descendents who
primarily inscribed linear arrays onto their antler harpoon heads, congruent with
contact period ownership marks (Reynolds 1989). Economic differences between
societies do not pertain, because as walrus hunting remained at high levels on St.
Lawrence Island throughout the Little Ice Age (Collins 1937; Geist and Rainey
1936), the interest in decoration also declined to a negligible amount. The need for
decoration would also seem high in view of the expansion in military hardware (e.g.,
slat armor that occurred in the fourteenth and fifteenth centuries A.D. (Mason 2009).

In macroevolutionary terms, the florescence of harpoon head technology, a spe-
cialized “cultural lineage” (Shennan 2002:73) of arctic sea mammal hunters, likely
conferred an adaptive advantage, either in affirming ethnicity, status, the produc-
tion of symbolic capital or as a proxy for hunting success. The greatest decora-
tive elaboration of harpoon heads occurs in Old Bering Sea and Punuk cultures, in
association with access to iron and in bountiful provision in mortuary contexts. The
production of psychic and political capital is restricted to several villages adjacent
to, and husbanding, the critical resource hotspots of the western arctic (Leskov and
Müller-Beck 1993; Mason 1998; Mason and Gerlach 1995). The early and sudden
development of Old Bering Sea remains an enigma but appears related to a propi-
tious constellation of circumstances: (a) heightened upwelling during cold weather
(Mason and Barber 2003); (b) the entry of exotic materials (iron) and technologies
from the East Asian world system (Collins 1937); (c) generational or demographic
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factors such as families endowed with risk-taking behaviors or life histories of suc-
cessful hunting (Whitridge 1999); (d) an ideology crystallized in stylistic representa-
tion, catalyzed by collective experiences in a revitalized shamanic tradition (Mason
2006).

Of equal significance is the co-occurrence of the florescence of the harpoon head
with the first firm evidence of success during the last centuries B.C., in whaling, of
both gray and bowheads (Dinesman et al. 1999), and in walrus hunting. The reliance
of St. Lawrence Islanders on the walrus also co-occurs with a major increase in the
size and scale of villages and in cemeteries. The extreme differential in mortuary
goods implies that high status individuals akin to the nineteenth century umialit,
or whaling captains, were instrumental in this transformation. Heightened aesthetic
production was associated with specialization within households. At Point Hope,
ivory working occurred within households (Fig. 3.7) that were also producing more
clothing and in possession of more military armaments (cf. Mason 2006). Once
again, success in hunting was the underpinning that catalyzed craft specialization
and with it the military and trading advantages of the very sizable community of
Ipiutak people at Point Hope (Mason 2006)
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Fig. 3.7 Evidence for craft
specialization at the Ipiutak
site, near Point Hope, as
tabulated from appendices in
Larsen and Rainey (1948).
The houses with high
amounts of ivory working
debitage also had high
frequencies of arrow heads
used in warfare and in
needles for clothing
manufacture (Mason 2006)

Conclusions

The chronology of various harpoon head variants is still known only in outline,
although data from St. Lawrence Island are approaching a satisfactory state in a few
areas. The earliest occupations associated with the Old Bering Sea culture are known
from the Hillside locality (Dumond 1998). Blumer (2002) graphically displays the
temporal progression of St. Lawrence Island harpoon heads, substantially confirm-
ing the claims of Mason and Gerlach (1992) that many types were used contempo-
raneously across the western arctic. Old Bering Sea types remained in use as late as
A.D. 1200, while Punuk and Thule types arose successively during A.D. 650–900.
Punuk designs occur in subsequent centuries, between A.D. 1000 and 1100 at Cape
Prince of Wales (Harritt 2004) and Cape Lisburne (Mason 2003). Thule types are
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first documented on the North Slope only in the early eleventh century A.D. (Mason
et al. 2003; Morrison 2001). The formative conditions of Thule culture still elude
archaeologists, but emerging data that indicate an initial occupation around A.D.
1200 (Mason and Bowers 2009) do not support Kotzebue Sound and Seward Penin-
sula as a likely hearth region, much as Collins (1937) originally hypothesized. By
examining art traditions, it is possible to define blue prints for culture. The persis-
tence of unique adaptive strategies in the arctic is coterminous with several lengthy
mortuary traditions at Ekven, Sivuqaq, and Ipiutak. Major shifts occur in these, cor-
relative with productivity shifts in the North Pacific. The various adaptive strategies
embodied in technological systems reflect structural/psychological changes in how
stress and status were managed in the face of shifting resource conditions.

In evolutionary terms, change in harpoon styles was dependent upon broader pro-
cesses of macroevolutionary change, co-occurring with innovation in walrus hunt-
ing initially and in whaling as well. This implies that evolutionary archaeologists
working on stylistic change elsewhere would be wise to consider broader context
in generating explanatory models. Results of this study are anticipated by those
of Eldredge (this volume) in that major change in cornets often depended not on
simple microevolution but on macro-cultural forces well beyond the performance
capacity of the instruments themselves. Similar patterns on different scales are doc-
umented by Chatters and Zeder (both this volume) who recognize the necessity of
macroevolutionary modeling as fundamental in developing a comprehensive evolu-
tionary understanding of technological evolution.

Notes

1. As per other discussions in the book a Bauplan is a structure or blueprint but not
an actual evolving entity—it does denote some interesting implications for inter-
preting change in actual entities, however; Prentiss et al. (intro chapter) and Bet-
tinger (discussion chapter—this volume) (following Rosenberg 1994; as elabo-
rated by Prentiss and Chatters 2003; Chatters and Prentiss 2005; Prentiss et al.
this volume).

2. The efforts of Van Pelt (2008) to disentangle Okvik from Old Bering Sea seem
rather too inclusive, but this M.A., written in the 1970s was only recently pub-
lished and the author has had too little time to assess it.
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Chapter 4
The Emergence of New Socioeconomic
Strategies in the Middle and Late Holocene
Pacific Northwest Region of North America

Anna Marie Prentiss

Introduction

At its most fundamental level, neo-Darwinism asserts that evolution is a product of
sorting mechanisms (e.g. selection) acting on populations of variants over succes-
sive generations. Taken to its logical extreme, this model implies a process of selec-
tion and drift acting exclusively on genes and their particular phenotypes. Eldredge
(1995; see also Dover 2000) refers to this program as “hardened NeoDarwinism”
and argues that it does not fully encompass the full range of processes and scales
by which evolution operates. If selection only targets the smallest biological entities
(genes) then we would expect to see change that only comes piecemeal in form.

Anthropologists have offered similar critiques of the neo-Darwinian paradigm.
As noted by Ingold (1990), the hardened Darwinian view implies a process that is
akin to assembling a machine with independently designed and manufactured parts.
But in order to create an adequately functioning “whole” the parts must somehow
fit together regardless of origin, thus requiring significant tinkering to find that fit.
The ultimate implication is that not all parts will have evolved through a targeted
adaptive process but may be more realistically identified as accommodations (Gould
and Lewontin 1979).

Some of the most interesting phenomena for anthropological archaeologists are
exactly those characters held by large populations that are made up of myriads of
integrated “parts” and utterly irreducible to piecemeal evolutionary process. If evo-
lution produces such cultural entities recognizable only in their manifestation on
population-level organizational scales (subsistence strategies, inheritance systems,
and the like), then we need an evolutionary theory that can help us understand that
process. Paleobiologists (Vrba and Eldredge 1984) have explicated a theory of emer-
gence that can help us grasp the complexities of evolution in these contexts.

In this chapter, I address issues of emergence as critical components in under-
standing the evolution of such complex cultural entities (see Prentiss et al., this
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volume). I explore the utility of these ideas with several examples from the
prehistory of the Pacific Northwest region of North America. More specifically I
describe two periods in Pacific Northwest prehistory where there were rapid changes
resulting in the emergence of new socioeconomic strategies. First, as detailed in
Prentiss and Chatters (2003a, b; Chatters and Prentiss 2005) the collector strat-
egy emerged on the northern Northwest Coast and subsequently spread through
the region. Second, a “complex collector” strategy appears to have emerged in the
Lower Fraser Valley on the central Northwest Coast leading to a somewhat similar
expansion. In both cases, groups possessing the strategy appear to have benefited as
indicated by proliferation of the cultural package (acquisitive fitness per Chatters,
this volume) but also as marked by rising numbers of villages potentially indicating
enhanced reproductive or biological fitness.

Emergence in Paleobiology

As evolutionary biologists from morphologists to taxonomists (e.g. Gould 2002;
Gould and Lewontin 1979; McGhee 1999) tell us, building an entire system in
the evolutionary sense requires a complex process of selection-targeted change in
some characters and consequent systemic modifications in others. The result of
that process may be new organisms containing characters that are the consequent
result of that complex process of evolutionary reorganization among multiple parts.
Some characters can be traced to the basic neo-Darwinian process whereby selec-
tion favors directional change over time (e.g. longer legs on African antelope evolve
as forests give way to savannahs). But others like social organization are only visible
on population scales and cannot be traced as easily to simple trait-oriented evolu-
tionary process. The emergence of new forms (visible only on population scales)
and their potential for alterations in fitness levels have been the subject of much dis-
cussion and debate in paleobiology (Arnold and Fristrup 1982; Gould 2002; Lloyd
1988; Lloyd and Gould 2003; Vrba 1983, 1989; Vrba and Eldredge 1984).

Two models of emergence at the macroevolutionary scale developed during the
1980s and are termed “emergent character” and “emergent fitness.” Emergent char-
acters are the result of a process that cannot be reduced to a linear sequence of
evolutionary action at lower population levels or as an identifiable combination of
lower level parts (Vrba 1983, 1989; Vrba and Eldredge 1984). Examples include a
species’ adaptive range and various population characteristics (e.g. social arrange-
ments), since they cannot be held by individuals yet undoubtedly affect potential for
further evolution at the species scale (Gould 2002).

Some population level characters do come about through a more standard set
of Darwinian processes whereby selective action on specific lower level characters
eventually gives rise to a population level or aggregate character. These charac-
ters (e.g. reproductive designs, larval strategies, etc. [Arnold and Fristrup 1982])
do not fit the more strict criteria for emergent characters developed by Vrba (1983,
1989). However, they may still confer advantages at the population level. In order
not to exclude this equally important process, researchers developed the emergent
fitness view (Arnold and Fristrup 1982; Damuth 1985; Lloyd 1988), suggesting that
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however a character emerges (whether reducible or irreducible to lower level
Darwinian processes), it is still viewed as emergent if it has fitness implications
across entire populations. Emergent fitness can be understood mathematically as
the residual after individual fitness is factored out.

Viewed from the perspective of fitness landscapes (e.g. Wright 1931, 1932),
emergent characters can be viewed as marking local adaptive “peaks.” Peaks repre-
sent adaptations shaped by selection; valleys or troughs in between reflect more mal-
adaptive contexts. Severe troughs or chasms threaten extinction. The theory assumes
that evolution proceeds in three phases: (1) local populations or demes move to
the vicinity of a new peak; (2) they ascend that peak under selection; and (3) ulti-
mately they spread into the broader population. While details of this model have
been debated for decades (Coyne et al. 1997; Fisher 1958; Wade and Goodnight
1998) it is still one of the most influential conceptions of evolutionary processes
ever developed (Eldredge 1989, 1999; Joshi 1999). It has clear connotations for
understanding macroevolutionary change in biological and cultural systems.

In Wright’s (1932) conception, demes drift around their adaptive peaks into adja-
cent maladaptive troughs or chasms and are periodically drawn close enough to
new optimum whereby they ascend under selection. The initial drift process can
be triggered either by random genetic changes in local populations or by shifts in
associated habitat, thereby drawing groups from their peaks into less-well- adapted
troughs or valleys. While many researchers agree with Wright that drift could play
a key role in drawing characters from their peaks, it is now also clear that adaptive
processes can play the same role (Coyne et al. 1997).

Emergence in Archaeology

We cannot examine the role of emergence in cultural evolution without defining
the basic cultural units that undergo evolution. If cultures are no more than sets
of independent traits then it is no use persisting further with this discussion. How-
ever, there is good reason to believe that culture is more complexly integrated than
what is implied by the reductionist view (Boyd et al. 1997; Chatters, this volume;
Prentiss et al., this volume; Rosenberg, this volume; Holden and Shennan 2005;
O’Brien et al. 2008; Zeder, this volume). One productive approach is to view cul-
ture as organized hierarchically in a nested series of units (Boyd et al. 1997; Chatters
and Prentiss 2005; Eldredge 2000, this volume; Prentiss and Chatters 2003a; Rosen-
berg 1994; Shennan 2002). At the most basic level are traits that define fundamental
actions such as manufacture and maintenance of artifacts. Most cultural characters
are linked as integrated sets of information that can be called packages. Complex
packages like languages have an internal logic or cultural glue that binds together
the disparate memes and packages into definable wholes. These “core” characteris-
tics likely act as evolutionary entities in and of themselves, albeit in complex ways
(Bettinger, this volume; Boyd et al. 1997; Chatters, this volume).

Chatters and Prentiss (2005) offer the term Resource Management Strategy
(RMS) to describe integrated predation, labor organization, and technology as
evolutionary units. These core-like entities are expressed variably by human
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behavior called tactics that is reflected in the archaeological record much like the
way phenotypes of past life are reflected in fossils. RMS vary almost endlessly,
there are certain fundamental structures (or Baupläne) that show up repeatedly in
the archaeological record (Chatters, this volume). Thus, for example, Chatters and
Prentiss (2005) define mobile forager, sedentary forager, serial forager, and collec-
tor RMS (many other kinds are possible—e.g., high tech [Clovis] foragers). It is
notable that the behavioral and material (or phenotypic) expression of each can vary
widely. Recognition of variability in RMS depends upon now standard inferential
procedures in archaeology as explicated in a broad literature generally classified as
“middle range” (Chatters 1987, this volume; Chatters and Prentiss 2005). Substan-
tial additional work will be necessary to sort out many details concerning trans-
mission and inheritance on these complex scales (Prentiss et al., this volume; Shott
2008). However, following from Darwin (1859), this should not prohibit us from
thinking about broader processes.

As in biological systems, lower level packages or characters may evolve within
and spread throughout a population, and yet may never achieve the level of full
population integration required to be considered truly emergent under either the
character or fitness models. Many technologies would fall into this category. For
example, Paleoindian projectile point technology evolved into a wide variety of
designs and local expressions beginning with a basic triangular design in pre-
Clovis times (Adovasio and Pedler 2004) and eventually shifting to a variety of
concave-based lanceolates, square-based lanceolates (Agate Basin and Hell Gap),
and stemmed forms by later Paleoindian periods (O’Brien and Lyman 2000, 2003).
While possession of different projectile point styles could have offered some per-
haps subtle advantages to individuals (e.g. Frison 2004), measurable changes in
human reproductive fitness were probably more dependant on participation in
broader systems.

An entire technological repertoire, viewed as an integral component of a larger
RMS (Prentiss and Clarke 2008), could be possessed and used equally across a
human group with possible population-wide fitness implications (but see Bamforth
2002). Although Bettinger (2003) correctly argues that no single individual trans-
mits the RMS in its entirety, it is still possible for Darwinian microevolutionary
processes to give rise to new technological packages with significant implications
for fitness at those group levels (see also Boyd and Richerson 1992). For exam-
ple, between 1000 and 2000 B.P., Eskimo groups of the Bering Strait developed
technological packages that included large open boats (umiaks), sealskin floats, and
complex harpoon systems that enabled them to achieve success at whaling (Mason
1998, this volume). Groups who possessed the full expression of these had eco-
nomic and undoubtedly reproductive advantage over their neighbors, particularly
under conditions conducive to open water hunting. Consequently, we might view
them as emergent under the fitness criterion.

The technology example still fails under the more strict character criterion.
However, RMS taken in their entirety do have such emergent characteristics. Once
an RMS crystallizes within a population it will define a complex cycle of varia-
tion in group actions that might include residential and logistical mobility, resource
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harvesting and processing, labor management, and economic elements of social
organization. While a group character is not visible at the level of the individual
person, that character may have significant implications for the competitive viabil-
ity of all group members. For example, a very successful strategy might permit one
group to grow larger and hold more territory more effectively than its neighbors
(Bettinger and Baumhoff 1982; Kosse 1994). Therefore we could argue that strat-
egy would impart an emergent fitness and fit the definition of an emergent character.
This does not mean that high population density is necessary for the evolution-
ary process that gives rise to new forms. As Chatters and I have argued elsewhere
(Prentiss and Chatters 2003a; Chatters and Prentiss 2005), small, more isolated
groups have greater chances of deviating enough from old patterns to form some-
thing new. But an emergent characteristic of that new entity, even if it is emergent
within a small group, might include the potential to develop a restructured popu-
lation able to work in a new integrated fashion to operate a redesigned resource
collection, processing, and distribution strategy. This new group might now exist
within a reorganized cultural niche (e.g. Laland et al. 2000) providing new advan-
tages over other groups without this character.

Following from Spencer (this volume; see also Bettinger, this volume) we can
envision this process from the standpoint of Wright’s (1931, 1932) adaptive land-
scapes. Emergence of a new strategy could require a risky crossing between adap-
tive peaks. Consequently it is entirely possible that the transition between strategies
could occur either through conscious adaptive decision making (as in the Monte
Alban case) or it could be a consequence of nonadaptive and historically con-
tingent factors, which for hunter-gatherers might include unintentional rearrange-
ments of mobility schedules or harvesting and processing priorities (Chatters and
Prentiss 2005), introduction of technologies from adjacent regions (Bettinger 1999;
this volume), or altered social environments (Prentiss 2010; Rosenberg, this vol-
ume). Whether such crossings are generated by adaptive strategizing or accidental
“slides” it is possible that risky trough-crossings could be visible archaeologically
in short-lived transition periods (Spencer, this volume) potentially as demographic
low points (Goodale et al. 2008).

In summary, we could expect emergent fitness under either the Darwinian
microevolutionary pathway to a commonly held cultural character (e.g. a technol-
ogy) or through a macroevolutionary event occurring on the higher scale resulting
in a true emergent character. Either way, cultural chronologies may illustrate brief
transition periods associated with such peak crossing events perhaps as indicated by
fluctuations in demographic profiles. The prehistoric record from North America’s
Pacific Northwest region provides examples of these processes.

Pacific Northwest Prehistory

North America’s Pacific Northwest (Figs. 4.1 and 4.2) cultures evolved in a punc-
tuated process that included periods of high and low cultural diversity (Prentiss and
Chatters 2003a, b). As documented elsewhere, mobile foragers (forager-collector
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Fig. 4.1 Northwest region of North America showing key sites discussed in the chapter

defined per Binford 1980) of the Early Holocene evolved rapidly into a variety of
forms that included serial forager, sedentary forager, and collector strategies during
the period of approximately 4000–5300 cal. B.P. (Chatters and Prentiss 2005; Pren-
tiss and Chatters 2003a, b). Later, collectors came to dominate the region through
a regional process of cultural decimation (Prentiss and Chatters 2003a). Collectors
also evolved further during the Late Holocene resulting in the appearance of the
large and complex villages so well known on the Northwest Coast (Matson and
Coupland 1995). This “Complex Collector” pattern subsequently spread into por-
tions of the interior plateau region giving rise to the complex hunter-gatherers of the
Mid-Fraser Canyon and various segments of the Columbia river system (Prentiss
et al. 2005a). Because the evolutionary history of the collector strategy is relatively
well understood in the Pacific Northwest, it can be very effectively used as a means
of demonstrating that the evolution of cultural systems can include both emergent
characters and emergent fitness.
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Fig. 4.2 Pacific Northwest region detail showing portions of the central Northwest Coast and
Plateau regions as well as locations of Scowlitz and Bridge River villages

Emergent Collectors

Evidence for earliest collector behavior (ca. 5000 cal. B.P.) is extremely sparse
and found only in relatively isolated contexts such as the Namu site, located on
a particularly remote section of the British Columbia Central Coast, and at the Blue
Jackets Creek, Cohoe Creek, and Skoglund’s Landing sites of Haida Gwaii (Queen
Charlotte Islands). Prior to 5000 cal. B.P., hunter-gatherers of the central and north-
ern Northwest Coast had been highly mobile from a residential standpoint, leaving
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very little evidence of temporary house structures, which were probably nothing
more than temporary shelters similar to many other recent hunter-gatherers of north-
ern and far southern regions around the world. There is no evidence that any group
possessed a logistical strategy that engaged in resource targeting and intensifica-
tion. Ubiquitous thin shell midden deposits reflecting short-term residential occu-
pations indicate a fairly high degree of intersite variability in faunal remains. Elk,
deer, and sea mammals dominate the early Glenrose Cannery strata (Imamoto 1976).
Salmon and deer are frequent in early Namu deposits (Cannon 1991). Inshore fish
and shellfish are typical of Cohoe Creek (Ham 1990) and Chuck Lake (Ackerman
et al. 1989), while a wider range of food sources (birds, fish, and mammals) co-
occur in the midden deposits at Kilgii Gwaay (Fedje et al. 2004). There is no unam-
biguous signature for resource-processing strategies (either in bone assemblages or
site features) that could be interpreted as oriented toward storage prior to about
5000–5500 cal. B.P. when salmon numbers spike upward at Namu. Lithic technolo-
gies between about 9000 and 5000 cal. B.P. are consistent throughout the region
(Prentiss and Clarke 2008). Three major technologies are recognized, including
flake tool production from cobbles and pebbles (Ackerman 1992; Carlson 1996;
Haley 1995; Mitchell and Pokotylo 1996), bifacial technology (leaf-shaped bifaces)
(Ackerman 1992; Matson 1996; Matson and Coupland 1995), and microblade pro-
duction from a variety of core forms (Ackerman 1992; Magne 1996). A significant
degree of stylistic similarity in tool production (Washington to Alaska) suggests a
pattern of high mobility and probable frequent interaction between bands (Prentiss
and Chatters 2003a, b). All in all, the data are consistent with a conclusion that all
the pre-5000–5500 cal. B.P. hunter-gatherers operated a mobile, immediate-return
forager strategy (Prentiss and Chatters 2003a)

Current evidence suggests that collecting appeared abruptly in no more than
two places on the northern Northwest Coast after about 5000 cal. B.P. The Middle
Holocene strata at the Namu site feature massive accumulations of shell and herring,
salmon, and deer bones. Cannon (2002; Cannon and Yang 2006) interprets the post-
7000 B.P. midden as the consequence of occupations by delayed-return, logistically
organized collectors occupying a permanent village, many characteristics of the
fully developed Northwest Coast Pattern. This is in contrast to Ames’ (1998) inter-
pretation of Namu as an aggregation site where multiple mobile bands met and made
intensive use of local resource abundance. Chatters and Prentiss (2005) suggest that
a collector pattern could be evident in the materials dating ca. 5600–3600 cal. B.P.
on the basis of the rapid jump in salmon numbers that appears to be dominated
by post-cranial elements (implying storage). However, no other evidence (house
features for example) has been found to otherwise support Namu as a permanent
village occupied by collectors (Cannon 1991; 2002). Namu will thus have to remain
somewhat ambiguous as an early marker of collector behavior.

Potentially better data sets come from Blue Jackets Creek, Cohoe Creek, and
Skoglund’s Landing on Haida Gwaii. Blue Jackets Creek is another large mid-
den, similar to Namu, with dates marking the beginning of intensive occupa-
tions around 4500 cal. B.P. (Fladmark et al. 1990; Mackie and Acheson 2007).
Most critically, site features suggest the presence of house floors implicating the



4 The Emergence of New Socioeconomic Strategies 119

possibility of residential sedentism. Human burials indicate some degree of status
differentiation (Severs 1974) which could reflect the possibility that individuals used
surplus resource accumulations to demonstrate status differentiation (e.g. Hayden
1995). Faunal remains have not been well described but include various terrestrial
mammals, marine mammals, salmon, and halibut likely reflecting warm and cold
season resource-procurement tactics (Severs 1974). The Cohoe Creek site provides
additional evidence for Early Graham tradition residential behavior similar to that of
Blue Jackets Creek (Christensen and Stafford 2004). These data lead us to suspect
the degree of residential permanence typical of collectors. However, fully sedentary
foragers are known elsewhere in the region (Chatters 1995; Chatters and Prentiss
2005), and it is possible that the strategy could have appeared here as well. The
nearby Skoglund’s Landing site (Fladmark 1970) suggests the possibility of a spe-
cialized field camp used by residents of local residential bases (Mackie and Ache-
son 2007). Blue Jackets Creek, Cohoe Creek, and Skoglund’s Landing combined
are suggestive of settlement patterns typical of collectors (Binford 1980).

I think that it is realistic to assume that some form of collector strategy emerged
on Haida Gwaii by ca. 4500–5000 cal. B.P. and possibly in the Namu area slightly
earlier. While details of the transition from foraging to collecting remain to be
worked out, there are several factors that we can be clear on. First, collecting
clearly emerged first in places that were relatively isolated from major develop-
ments elsewhere in the region. Second, it emerged in places that did offer significant
resource opportunities. Finally, when it did appear, the transition appears to have
been abrupt, especially on Haida Gwaii. From a selective standpoint, it may have
offered advantage to those living in an isolated environment that offered high sea-
sonal abundance. Storage could replace frequent social contacts and aid in getting
past lean seasons. To those who made the transition, it meant fundamental changes
in resource scheduling, settlement-positioning, technologies, and labor manage-
ment. Regular movement to place small groups in optimal positions for harvesting
limited quantities of a broad range of resources shifted to establishment of more
permanent residential bases from which task groups could be sent to collect large
numbers of specific resources (Ames 2002). Cold season survival was achieved not
by frequent moves to new foraging locales but by collecting surpluses for storage.
Resource processing became a critical labor element, most likely favoring women’s
activities (assuming gendered labor division in the past was similar to more recent
times), similar to Bettinger and Baumhoff’s (1982) processors in the Great Basin.
Consequently, collectors could survive more effectively in the more seasonal and
periodically resource restricted context of the early Neo-glacial period (Chatters and
Prentiss 2005). The strategy could probably also support higher populations in better
defined territories. Those groups who successfully developed or otherwise came to
possess this strategy could have potential advantage over their neighbors who lacked
it. It should be no surprise, therefore, that the collector strategy expanded while all
others waned after 4100 cal. B.P. By 3000 cal. B.P. it was the only recognizable
strategy in use across the entire region.

The collector RMS of the Middle Holocene Pacific Northwest may have fea-
tured emergent characters and fitness. The reorganization of mobility, technology,
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and labor probably came about through a rapid and complex Darwinian process that
probably produced both adaptations and exaptations (or co-opted traits). The emer-
gent strategy, however, appears to have featured characters that could not be reduced
to the microevolutionary process that included patterns of labor organization asso-
ciated with co-residential populations capable of harvesting more resources within
larger and certainly better defined (and probably at least partially defended) terri-
tory. The collector strategy clearly offered significant reproductive advantages (and
thus emergent fitness) to its possessor groups.

Data are insufficient to evaluate fitness changes on Haida Gwaii, though it is sig-
nificant that the collector strategy crossed the boundary into the Neo-glacial while
all other strategies in the region declined. The best data possibly reflecting on chang-
ing fitness levels occur in the Gulf of Georgia and Lower Fraser Valley areas of the
Central Coast and on the interior Plateau (Fig. 4.3). Following results of research
by Lepofsky et al. (2005), we recognize a change in population trends at around
3500–3700 cal. B.P. on the Central Coast, which is when the collector strategy began
to manifest itself in this area as the Locarno Beach phase. Although the pattern of
change is not highly dramatic it is clear that it does reverse the downward trend
associated with the previous, more forager-like, cultural pattern. Indeed the appar-
ent ca. 3500–4000 B.P. demographic trough could reflect the period of lowered fit-
ness associated with a major socioeconomic transition as predicted by the shifting
balance theory.

A potentially more dramatic example comes from the Columbia Basin within the
Southern Plateau region (Fig. 4.3). Here, Chatters (1995) demonstrates that after a
nearly complete hiatus between 3500 and 4100 cal. B.P., entrance of groups possess-
ing the collector strategy (called Pithouse II) resulted in potentially rapid population
growth (Prentiss et al. 2005b). A similar though less dramatic pattern is evident in
the Mid-Fraser Canyon of the Canadian Plateau. In the Plateau cases, demographic
troughs probably reflect local population collapses under socioeconomic stress fol-
lowed by population replacements rather than in situ cultural transitions (Chatters
and Prentiss 2005; Goodale et al. 2008). From an adaptive landscape perspective we
could argue that the original groups slid into maladaptive troughs that led to cultural
extinctions rather than transitions to newly emergent strategies.

Emergent Complex Collectors

An important problem for archaeologists who work on the Northwest Coast is that
of explaining the origin of the complex hunter-gatherer pattern that characterizes its
late period (e.g. Ames 1985, 1995; Burley 1980; Lepofsky et al. 2005; Matson 1983;
Matson and Coupland 1995). The ethnographic Northwest Coast is famous for its
large coastal and riverine context villages each consisting of one or more rows of
large wooden houses occupied by ranked corporate groups organized by lineages,
clans, and/or moieties. The ethnographic villages of the Northwest Coast could be
described as enhanced or complex collectors (e.g. Prentiss et al. 2005b) as they
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Fig. 4.3 Population proxies of Mid-Fraser Canyon (A), Columbia Plateau (B), and Central North-
west Coast (C). Each chart provides a rescaled depiction of data patterns compiled and originally
quantified by researchers using a range of methods (A: Prentiss et al. 2005b; B: Chatters 1995;
Prentiss et al. 2005b; C: Lepofsky et al. 2005)

retained all aspects of earlier collector strategies but added new aspects including
multifamily house groups acting as economic units controlling aspects of resource
harvesting, goods production, land use, and various ritual and spiritual elements.
The intensified economies permitted clusters of settlement far more dense than that
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known for early collectors (e.g. Locarno Beach phase). This in turn permitted the
establishment of larger and more powerful units for raiding and warfare (Ames and
Maschner 1999; Maschner and Reedy-Maschner 1998).

Early evidence for the appearance of the complex collector strategy comes from
the Lower Fraser Valley of southwestern British Columbia1 (Fig. 4.2). Row vil-
lages appear abruptly at approximately 2500 cal. B.P. in two places. The Katz site
has two rows of semi-subterranean housepits along the Fraser River west of Hope,
B.C. with house sizes large enough for possibly two families to co-reside (Lenert
2007). Located to the west of Katz, the Scowlitz site provides the best evidence for
major change to the collector strategy. Scowlitz is a village that includes a variety
of house structures and numerous burial features (Lepofsky et al. 2000). House 3
is a 17-m-in-length rectangular structure very similar to those of the ethnographic
Coast Salish that dates to about 2500 cal. B.P. Features in House 3 include a vari-
ety of large postholes, benches, hearths and rock-piles. House 3 is part of a row of
large houses fronting the Harrison River near its entry into the Fraser. Paleoethnob-
otanical studies suggest that the houses were occupied year round (Lepofsky et al.
2000). Lithic raw materials suggest logistical movement and/or exchange relations
spanning central Oregon to the Central Coast of British Columbia (Blake 2004).
Lithic tools include well-developed ground slate (knives in particular) and microb-
lade industries. Also present are a wide variety of wood and bone/antler working
tools (adzes, wedges, abraders) and hunting/warfare gear (bifacial projectile points
and knives) (Lepofsky et al. 2000). Faunal preservation at the site is poor, but loca-
tion, residential permanence and technologies suggest a likely emphasis on salmon,
combined with various upland plant and animal resources. The major implication is
that House 3 at Scowlitz reflects a system of multifamily coresidence. Even if we
assume a high ratio of space per person, say 4 m2 (Hayden et al. 1996), over 45 peo-
ple could have lived in this structure. If there were three large houses simultaneously
occupied, the group at Scowlitz would have been well over 100 and maybe over 150
persons. Residential permanence and, possibly, year-round occupation would have
required extensive logistical movement and exchange (e.g. Binford 2001) as is indi-
cated by the wide range of lithic raw materials at the site.

The pattern at Scowlitz stands in stark contrast to earlier collectors on the North-
west Coast particularly in the realm of residential permanence, logistical range, and
group size. The Locarno Beach phase (ca. 3700–2400 cal. B.P.) is typified by exten-
sive midden development and indicators of processing of salmon for storage. Struc-
tures are rare and indicated by small semi-subterranean depressions and occasional
hearths and post-holes in middens (Matson and Coupland 1995). While long dis-
tance exchange relations existed throughout the region after about 3000 cal. B.P.,
no single site seems to contain the impressive numbers of exotics seen in villages
after 2500 cal. B.P. (Blake 2004). Although Locarno Beach groups were clearly col-
lectors, they appear not to have made use of the same pattern of residential perma-
nence seen at Scowlitz and clearly did not live in large groups (certainly less than 40
per total residential group). Therefore, while they were undoubtedly more compet-
itive under Neoglacial conditions than the earlier more forager-like strategies, their
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collector strategy was to become less competitive against the new strategy coming
from the Fraser Valley under warming conditions after 2500 cal. B.P.

Lepofsky et al. (2005) demonstrate that warming conditions may have played
a critical role in the emergence of the complex collectors of the post 2500 cal.
B.P. Marpole phase on the Central Coast. Droughts in this region may have been
quite frequent between ca. 2500 and 1400 cal. B.P. (see also Hallett et al. 2003)
with several important implications. First, frequent fires in higher elevation con-
texts would have opened forests to easier travel and foraging. Increased production
of various shrubs would have produced seasonal bumper-crops of berries and eased
access to medium and large ungulates (e.g. deer, elk, sheep) and bears. Second, there
were also significant changes in the structure of salmon resources. While marine
resources were peaking in productivity in the eastern Pacific (e.g. Tunnicliffe et al.
2001), droughts may have had severe affects on access to coastal and interior peo-
ples. Lepofsky et al. (2005) predict that second-order streams in all areas would have
lost their runs or at least endured significant reductions in numbers. Increased sedi-
ment and warmer interior water temperatures would have lowered production levels
to some degree (e.g. Chatters et al. 1995) but, more significantly, delayed freshets
which would have caused salmon to bunch at mouths of major trunks (e.g. the mouth
of the Harrison). Consequentially, this meant a far more patchy resource landscape
than had been present prior to the post 2500 cal. B.P. period. This may have been
particularly true of places like the eastern portion of the Lower Fraser Valley, many
kilometers from the coast, where other marine resources were not available.

It is perhaps not surprising that complex collectors emerged first at the mouth of
the Harrison and possibly at or near the mouth of the Fraser Canyon. These were
places that probably offered the most productive patches in the form of clustered
anadromous fish and easy access to upland habitats in the hemlock forests of the
Coast Range. Coresidential corporate groups permitted multifamily economic units
to simultaneously guard their position while accessing resources at extended ranges,
a strategy that would not have been possible in earlier times. The simultaneous
expansion of logistical range, refinement of lithic technologies, aggregation of dis-
parate family units into corporate-group households, development of more effective
strategies for mass harvest and processing of food resources, and expanding capac-
ity to mark and protect territories happened as a rapid macroevolutionary event at
places like Scowlitz. Many elements of the transformation could be reduced to Dar-
winian processes (e.g. refinement of technologies and foraging strategies). However,
like the emergent collector system centuries before, elements of this change appear
irreducible to lower level phenomena or parts. Integrated high-density populations
organized within house groups with the ability to control key segments of the land-
scape may represent emergent characters within the new complex collector strategy.

Various data sets suggest a pattern of emergent fitness associated with complex
collectors (Fig. 4.3). Lepofsky et al. (2005; see also Burley 1980) demonstrate that
the complex collectors (or Marpole phase) fluoresced in the Lower Fraser Valley
after 2500 cal. B.P. Lepofsky et al.’s (2005) data suggest a rapid rise in evidence for
human populations around 2400 cal. B.P. that may have effectively doubled the size
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of the human group across the region. Coincident with a likely decline in eastern
Pacific fisheries production levels (e.g. Tunnicliffe et al. 2001), Marpole popula-
tions appear to have temporarily declined, as villages were abandoned and others
consolidated between 2000 and 1800 cal. B.P. As numbers climbed again after this
point, we recognize the appearance of larger villages with ranked households in the
Gulf of Georgia region (Matson and Coupland 1995).

Population troughs clearly preceded the archaeological manifestations of large
house groups and, later, ranked households of the Marpole phase on the central
Northwest Coast (Fig. 4.3). While additional research will be necessary to confirm
and expand upon these conclusions, I suggest that in each case, the emergence of
new patterns was likely preceded by a short stressful period as expected under the
peak-crossing model. Subsequently, it also appears likely that once the new strategy
had emerged it spread rapidly into adjacent areas of the coast and on to the interior.

The most dramatic example of the expanding complex collector pattern comes
from the Mid-Fraser Canyon of the western interior Plateau of British Columbia
(Fig. 4.3). The Mid-Fraser area is located several 100 km north of the Lower Fraser
Valley and can be easily reached via the Fraser Canyon itself or via a slightly less
direct route up the Lillooet River valley. The Mid-Fraser’s fishing sites are known
as the best on the Canadian Plateau (Kew 1992; Romanoff 1992) and in that sense
replicate the patchiness that was valuable to early complex collectors of the Lower
Fraser Valley. As documented by Prentiss et al. (2003, 2005a, b, 2007), extremely
large villages (up to 115 houses visible on the surface) with unusually large house-
pits (e.g. 18 m and larger in diameter) appeared abruptly shortly after 1900 cal.
B.P. New dates on housepit features at the Bridge River site provide earliest indica-
tors of this phenomenon (ca. 1700–1900 cal. B.P.). Earliest dating houses are large
(14–18 m diameter) with multiple hearth features around edges of floors, potentially
reflecting multiple family units. They are also characterized by a well-developed
ground slate and nephrite tool industry, highly reminiscent of that found in the
Lower Fraser Valley. Earliest occupations of large villages on the east side of the
Fraser Canyon such as Bell (Stryd 1973) and Keatley Creek (Hayden 1997; Prentiss
et al. 2003) postdate 1700 cal. B.P. and tend to, more realistically, cluster around
1500–1600 cal. B.P. The best dated sites (Bridge River and Keatley Creek) appear
to have highest densities of occupied housepits at ca. 1100–1400 cal. B.P. before
declining and final abandonment by about 800 cal. B.P. A similar pattern is recog-
nizable on the Columbia Plateau, particularly in portions of the Central and Upper
Columbia drainage after about 1200 cal. B.P. (Goodale et al. 2008; Prentiss et al.
2005b).

This occupation pattern correlates strongly with eastern Pacific fisheries records
(e.g., Tunnicliffe et al. 2001) and regional climatic patterns suggesting cooling tem-
peratures with abundant fish at ca. 1200–1300 cal. B.P. followed by warmer condi-
tions and reduced numbers of fish after 1000 cal. B.P. (Prentiss et al. 2005b). Pren-
tiss et al.’s (2005b) population proxy (reproduced in Fig. 4.3) clearly shows that
human numbers increased only with the advent of the complex collector strategy,
which subsequently expanded and persisted as long as optimal fishing conditions
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persisted. This is nearly identical to the later history of the Marpole culture, which
was apparently adversely affected by the decline in salmon after 1100 cal. B.P.

Emergent hereditary status inequality appears to be associated with a population
trough in the Mid-Fraser after ca. 1200 cal. B.P. (Fig. 4.3) (Prentiss 2010; Prentiss
et al. 2007). This could reflect the emergence of the socioeconomic and political
structures associated with the historic St’át’imc culture of the Fraser Canyon asso-
ciated environs in British Columbia (Teit 1906). If so, it reflects an additional peak-
crossing event in the late prehistoric period of this region.

Discussion

New forms of organization within human societies can clearly include emergent
properties whether viewed as fitness or characters. The Pacific Northwest exam-
ples suggest that new strategies (sometimes characterized also by new Baupläne)
do develop through standard microevolutionary processes, whereby technologies
and other adaptations are refined and reorganized (albeit rapidly in some cases).
This process may be complex as multiple members of a population participate
in development, transmission, and practice of new tactics. When key changes are
rewarded (in essence, selected for) they become adaptations (e.g. O’Brien and
Holland 1992). However, to work effectively, the new tactics must find a fit within
the broader adaptive structure. Consequently, modifications to other traits may be
necessary to create a functioning whole (Chatters and Prentiss 2005; Prentiss et al.
2007).

While no single individual holds an entire package at this scale, commonly held
ideologies may form the glue that binds its disparate elements (Bettinger 2003). A
new strategy thus may carry its own emergent properties that cannot be reduced
to those lower level microevolutionary processes (see also Eldredge, this volume;
Mason, this volume; Zeder, this volume). It may prescribe new patterns of labor
integration, social arrangements, population structure and density, a land-use pattern
and range, and ultimately, a new ecological relationship between the human group
and its habitat.

Data from this study imply that, as predicted by adaptive landscape theory, tran-
sitions to new organizational forms can come with short-lived periods of stress and
potentially reduced organic fitness (see also Spencer, this volume). Likewise, once
present, group possession of such complex organizational strategies may impart a
significant degree of competitive advantage (and thus, potential fitness) over other
groups holding less adaptive variants.

Potential examples from the North American record are numerous. Bettinger and
Baumhoff (1982) explained the Numic expansion across the Great Basin by virtue
of the new processor strategy’s ability to make more efficient use of desert resources
and support more dense populations. With whaling technology, complex social orga-
nization and an Asian-derived war complex, Thule populations exploded across
the North American Arctic at the expense of remnant Dorset Paleoeskimo groups
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(Mason, this volume; Prentiss and Lenert, this volume). In an earlier, but, perhaps,
even more dramatic dispersal, Clovis peoples took advantage of a technologically
and organizationally unique strategy designed for surviving in contexts of high iso-
lation, in often poorly known terrain (e.g. Haynes 2002; Kelly and Todd 1988). The
early agricultural complex of the American Southwest (e.g. Roney and Hard 2002)
clearly offered unique advantages over earlier hunting and gathering strategies in
the Tucson Basin and elsewhere. Late prehistoric polities from the upper Mississippi
Valley to the Valley of Oaxaca emerged and spread at the expense of their neighbors,
sometimes using radically new forms of socioeconomic and political organization
(Chatters, this volume; Spencer, this volume).

However, as Bettinger (this volume) points out, we are only at the beginning in
our study of cultural macroevolution. We have more to learn about the actual pro-
cesses associated with the emergence of complex cultural variants. We also require
better techniques for defining structure and variation in such entities. As noted in
the introduction to this volume, quantitative techniques drawing from network the-
ory may ultimately be useful in this regard. Once we cross this threshold, it may
be possible to more rigorously study the phylogenetic and ethnogenetic histories of
such complex systems, revealing insights into patterns of ancient human history not
yet available today.

Notes

1. Complex collectors may have developed at about the same time on British
Columbia’s North Coast. However, the archaeological record is less well known
in this context precluding much further theorizing.
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Chapter 5
Testing the Morphogenesist Model of Primary
State Formation: The Zapotec Case

Charles S. Spencer

Introduction

Archaeologists working in the Mexican state of Oaxaca have documented nearly
ten millennia of prehistoric cultural evolution, a rich panorama comprising periods
of stability or gradual change, as well as episodes of major cultural transformation,
such as the shift from nomadic hunter-gathering bands to sedentary agricultural vil-
lages around 1700–1500 B.C., the transition from egalitarian to ranked societies or
chiefdoms around 1200 B.C., and the emergence of the first state society around 300
B.C. (Blanton 1978; Blanton et al. 1999; Flannery and Marcus 1983a; Marcus and
Flannery 1996). The focus of my efforts here will be on the last of these, namely,
the rise of the early Zapotec state with its capital at Monte Albán in the Valley of
Oaxaca (Fig. 5.1). Current evidence indicates that the Monte Albán state was the
first to evolve in ancient Mesoamerica and thus can be considered a first-generation
or primary state (Spencer and Redmond 2004a). A primary state is one that evolves
in a context of nonstate polities, without precedent and with no connections to other
preexisting state systems (Service 1975; Spencer 1998; Wright 1986). A primary
state emerges through innovation, not emulation. By contrast, secondary states are
those that arise in response to the appearance of a primary state; they adopt state
institutions by emulating the primary state, and they sometimes manage to main-
tain their political independence from the primary state, at least for a while (Price
1978). When the Monte Albán state arose, it quickly annexed several surrounding
regions, but other areas remained autonomous for varying lengths of time, often
developing into secondary states (Balkansky 1998; Spencer and Redmond 2004a).
There have been relatively few cases of true primary state formation in our planet’s
entire history—perhaps no more than six, as suggested by Service (1975). Each of
these cases, once it is well documented, becomes a valuable source of data that
we can use to assess theoretical perspectives and models concerning the cultural
evolution of the state. In this chapter, I use the empirical record of the rise of the
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Monte Albán state to examine the validity of what I shall call the morphogenesist
model of primary state formation.

A Model of Primary State Formation

Anthropological views of state formation are numerous and diverse, but a funda-
mental distinction among them is whether they see the development of states from
simpler societies as a continuous process of quantitative, incremental change or as
a transformational process that involves both quantitative and qualitative change.
Renfrew (1979) labeled the latter kind of change morphogenesis; sociopolitical mor-
phogenesis entails not just an increase in what was already present in precursor
societies (i.e., more people, resources, power) but also qualitatively different, emer-
gent properties in the form of new rules, new principles, new strategies, and new
applications (see also Rosen 1982). This concern with emergent properties makes it
reasonable to view the morphogenesist model as an expression of macroevolution-
ary culture theory (see Prentiss et al., this volume). When applied to the research
problem of primary state formation, the two key postulates of a morphogenesist
model are as follows: (1) states and the precursor societies known as chiefdoms
are both quantitatively and qualitatively distinct cultural developments, with states
being not only larger than chiefdoms but also characterized by different adminis-
trative principles and regulatory strategies; and (2) the transition from chiefdom
to primary state involves an organizational change that is not just incremental and
gradual but rather precedent-breaking and transformational (Flannery 1972, 1995;
Spencer 1990, 1998; Wright 1977).

In an influential review, Wright (1977) defined the chiefdom as a society with a
centralized but not internally specialized administration: “A chiefdom can be rec-
ognized as a cultural development whose central decision-making activity is dif-
ferentiated from, though it ultimately regulates, decision-making regarding local
production and local social processes; but it is not itself internally differentiated.
It is thus externally but not internally specialized” (Wright 1977:381). He drew a
sharp contrast between the chiefdom and the state, which he defined as a society
with a centralized and also internally specialized administration: “A state can be
recognized as a cultural development with a decision-making process which is both
externally specialized with regard to the local processes which it regulates, and inter-
nally specialized in that the central process is divisible into separate activities which
can be performed at different places at different times” (Wright 1977:383). Not all
chiefdoms evolve into states, but it has been argued that all primary states evolved
from preexisting chiefdoms (Carneiro 1981; Earle 1987).

A state administration, from this perspective, is inherently bureaucratic. Wright
(1977) proposed that states have minimally four tiers of decision-making, three
of them above the village level. Because internal administrative specialization is
compatible with the effective delegation of partial authority, subsidiary centers of
administration can be established at strategic locations within the state’s domain,
enabling the state to intervene directly in local affairs. Such subsidiary outposts may



136 C.S. Spencer

be distributed in a nested lattice of secondary, tertiary, and even quaternary centers.
Population distribution tends to track this administrative lattice, with the result that
well-functioning states usually exhibit a four-level hierarchy of settlements accord-
ing to both administrative functions and population size, while chiefdoms tend to
exhibit no more than three levels. Such hierarchies can be detected in the archae-
ological record through the analysis of site-size distributions (Wright and Johnson
1975). Flannery (1998), Flannery and Marcus (1983b), and Sanders (1974), among
others, have suggested that palaces and standardized multiroom temples are also
features of state organization that can be detected archaeologically. Palaces in states
often have a residential component, where the ruler and his family live, as well as
a governmental component, where the ruler carries out various official duties. Stan-
dardized, multiroom temples are thought to be manifestations of a state religion
staffed by a full-time specialized priesthood.

The morphogenesist model views chiefdoms and states as dynamic entities. They
are both capable of exhibiting considerable variation in population size and political
centralization (i.e., the concentration of power and resources in elite hands), while
nonetheless remaining within the administrative framework characteristic of each.
Yet, such variation is not unfettered, because the different administrative principles
that define chiefdoms and states are consistent with different optimal regulatory
strategies (Wright 1977). Lacking an internally differentiated administration, a chief
cannot effectively delegate partial authority; any such delegation amounts to total
delegation and leaves the chief vulnerable to insurrection or fissioning off (Wright
1977:381). The optimal strategy for a chief is to avoid the delegation of authority,
which means that he has to administer his domain from the first-order center. Conse-
quently, there is a spatial limit to the territory size that a chief can effectively rule; as
a rough estimate, I have suggested that this limit may lie in the vicinity of one-half
day of travel from the chiefly center, a radius of about 28 km assuming a walking
speed of 5.6 km per hour for a 10-hour day of travel (Spencer 1990:7). A territory of
this size would allow the chief to get from his capital to the edge of his territory and
back in one day. If it becomes necessary to send an assistant out to some part of his
realm (to collect mobilized surplus, for instance), the assistant could make a round
trip in one day. Such a strategy would be an effective way of temporarily delegating
authority in a system that has minimal internal differentiation of central leadership
roles.

The optimal regulatory strategy of a state leader is nearly the opposite of a
chief’s (Wright 1977). A clever state ruler will divide and segment central author-
ity as much as possible, so that his administrative underlings possess only narrowly
defined parcels of central authority, weakening their ability to foment insurrection.
The capacity to delegate partial authority allows a state ruler to intervene directly
into local affairs by dispatching specialized administrative underlings throughout
the domain. The state’s ability to delegate partial authority is compatible with
ambitious strategies of territorial expansion, including the conquest and long-term
holding of distant territories, which may be evidenced by burned and abandoned
villages, specialized forts and administrative outposts established by the conquer-
ing state, and enforced changes in the economic, social, and religious behaviors of
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subjugated peoples. Some researchers (e.g., Algaze 1993; Carneiro 1970; Marcus
1992; Webster 1975) have argued that predatory expansion plays a central role in
the rise of primary states in the first place.

The state’s ability to delegate partial authority means that a state can poten-
tially handle local stresses and imbalances more effectively than a chiefdom can.
At the same time, a state administration is more expensive to operate, and these
extra costs are surely a major factor inhibiting the transformation of chiefdoms into
states. The morphogenesist model therefore expects that a successful transition from
chiefdom to state will require a substantial increase in the evolving system’s capac-
ity to mobilize resources. Previously uncontrolled or exogenous resources can be
especially helpful in this regard and might be mobilized through aggressive appro-
priation (Spencer 1998; Webster 1975; Wright 1977).

The morphogenesist model is not embraced by all researchers and has come
under sharp attack by those who prefer what we might call the continualist or
gradualist model of state formation. These critics insist that the morphogenesist
model is invalid because it seeks to impose a stepwise, typological scheme on a
process of cultural change that is so continuous and gradual that the distinction
between a chiefdom and a primary state is arbitrary, little more than a creation of
the analyst (Blanton et al. 1996; Feinman and Neitzel 1984; Kottak 1977; Lewis
1968; McGuire 1983; Plog 1974; Upham 1987; Yoffee 1979, 1993). The gradualist
assumption underlying this critique has been clearly expressed by Lewis: “evolution
generally proceeds through a continuous process of development rather than through
a succession of discontinuous movements from stage to stage” (Lewis 1968:103).
In a similar vein, Blanton et al. (1996:1) criticize the “static societal types” of a
“flawed neoevolutionism,” arguing that “researchers should abandon its static ideal-
type stages and instead investigate the varying strategies used by political actors
to construct and maintain polities and other sociocultural institutions.” They go on
to highlight two such strategies, the “network strategy” (individual-centered) and
the “corporate strategy” (group-oriented), which they believe represent two basic
patterns of political action that occur in societies of widely varying complexity
(Blanton et al. 1996:2–6). McGuire (1983) also rejects the use of political types
such as chiefdoms and states, calling instead for the documentation of continuous
variability across the analytical dimensions of “inequality” and “heterogeneity.”

I suggest that the continualist critique can be most effectively addressed by test-
ing the morphogenesist model with data on the transition from precursor chiefdom
to primary state. Such data will inevitably be archaeological in character, since all
known cases of primary state formation occurred before detailed written records
were kept (including the Zapotec case used here). Some features of state orga-
nization that can be identified in the archaeological record include the following:
(1) a four-tier settlement hierarchy according to site size, (2) the presence of spe-
cialized palaces and temples, and (3) the aggressive annexation of distant territo-
ries, i.e., those lying well beyond a half-day of travel from the capital (Flannery
1998; Spencer and Redmond 2004a; Wright and Johnson 1975). A key expecta-
tion of the morphogenesist model would be dramatic change in all these features
over a relatively short period of time. For example, we might expect to observe a
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precipitous increase in the territory dominated by the political capital as state organi-
zation emerges, and such territorial expansion should be concurrent with the abrupt
appearance of a four-tier settlement hierarchy and specialized palaces and temples.

Another key expectation relates to the morphogenesist model’s postulate that
chiefdoms and states are characterized by different optimal regulatory strategies that
derive from the different administrative principles that define them, so that the tran-
sition from chiefdom to state involves a shift from one strategic optimum to another.
To construct a test of this proposition, let us invoke an analogy with macroevolution-
ary biology and in particular with Sewall Wright’s (1931) “shifting balance” theory,
according to which major evolutionary transformations entail a shift from one peak
to another on an adaptive landscape—in Eldredge’s (1989:18) words, “the most
important metaphor in macroevolutionary theory of the past 50 years.” Although
Wright’s original formulation had a genetic focus and was concerned with how more
favorable allelic combinations could be seen as peaks (and less favorable combina-
tions as valleys) on such a landscape, later authors expanded his model to include
phenotypic variants, embracing populations and even whole species (Dobzhansky
1937; Simpson 1944; Lande 1976). Especially notable was George G. Simpson’s
(1944) “quantum evolution” theory, which used a two-dimensional adaptive land-
scape metaphor to present potential combinations of two phenotypic characters,
with the third dimension (elevation contours) representing population fitness or
adaptedness (Arnold et al. 2001). This phenotypic version of the adaptive landscape
model is thought to be consistent with the punctuated equilibria view of macroevo-
lution: relative stasis results from variation and selection toward existing adaptive
peaks, while macroevolutionary transformations come about through dramatic peak
shifts (Eldredge 1989; Eldredge and Gould 1972; Lande 1986; Newman et al. 1985).
Eldredge (1989:21) notes that the adaptive landscape model “afforded a means of
handling the apparent suddenness of the appearance of taxa of relatively high rank
in the fossil record. The process of switching between two adaptive peaks forms the
very heart of George Gaylord Simpson’s theory of quantum evolution.” Others have
emphasized that emergent properties can alter the shape of the adaptive landscape
itself—for example, when an unprecedented adaptive strategy turns out to be highly
successful, creating an entirely new adaptive peak (Arnold et al. 2001; Gould 1997).

Figure 5.2 presents a simplified model in which a dual-peaked adaptive landscape
is given a sociopolitical interpretation, that of chiefdom (on the left) vs. state (on the
right). In this tentative application, I suggest we interpret dimension X as polity
size, expressed in days of round-trip travel outward from the capital, and dimension
Y as administrative complexity, the proxy measure for which is the number of tiers
in the settlement hierarchy of the core polity. The model recognizes that political
strategies are potentially variable, but they are not all equally optimal and those
strategies that adhere closely to the adaptive optima are more likely to persist than
those that do not.

I make this application bearing in mind that Arnold et al. (2001) have argued that
the adaptive landscape model provides a “conceptual bridge” between microevolu-
tion and macroevolution. Accordingly, the process of variation and selection around
an existing adaptive peak would be viewed as microevolution, while a peak shift
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Fig. 5.2 A simple model of the evolutionary transition from chiefdom (on the left) to primary state
(on the right) as depicted by a dual-peaked adaptive landscape. X = polity size, here expressed
in days of round-trip pedestrian travel from the capital to the farthest edge; Y = administrative
complexity, here expressed in terms of tiers in the polity’s regional settlement hierarchy; Z =
relative adaptedness

is more analogous to divergence among species, genera, or higher taxa and thus
would be considered macroevolution (see Zeder, Chap. 6). From this perspective,
a macroevolutionary change (in our sociopolitical application, the shift from chief-
dom to primary state) should entail a move through an intermediate phase of rela-
tively lower adaptedness. This condition will tend to be short-lived, since selection
favors the peaks, but the adaptive valley must nevertheless be crossed. Empirically,
if we can detect this intermediate phase, we might expect to find evidence of such
reduced adaptedness in the society undergoing the shift. We might also expect to
find evidence of some novel or unusual strategies that aim to counteract the effects
of reduced adaptedness and help speed up the sociopolitical formation onward to
the new adaptive peak. Indeed, we might expect such new or emergent strategies
themselves to be implicated in the creation of the new peak (Arnold et al. 2001).

My invocation of shifting balance theory inevitably brings with it an obligation
to state my assumptions about the relationship between biological and cultural evo-
lution. At base, I assume that biological and cultural evolution can both be use-
fully seen as “descent with modification” mediated by selection. In both kinds of
evolution, variability is generated by individuals and groups of individuals. Evolu-
tion entails the selective preservation of this variability over time and may involve
increases or decreases in the size and complexity of the entity undergoing change;
there is no necessary direction to the evolutionary process. I do not, however, favor
a strict Darwinian or selectionist approach to evolutionary archaeology (Dunnell
1980; O’Brien and Lyman 2000; Teltser 1995). I support instead a processual evo-
lutionism, one of whose key assumptions is that biological and cultural evolution are
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analogous, but not identical, processes (Spencer 1997). I agree with Eldredge (this
volume) that we need to make significant adjustments when we attempt to apply
evolutionary concepts to the study of culture change. For example, in cultural evo-
lution major roles are played by directed variation, which is an expression of human
agency or intentionality, as well as by the inheritance of acquired cultural traits, a
consequence of the human capacity for enculturation (Boyd and Richerson 1985). It
is through agency that humans launch war parties against other villages and regions,
compete for wealth and power in their own political arenas, try to introduce irrigated
agriculture into arid lands, and so forth. Whether such strategies succeed, however,
is ultimately determined by selection, or “what worked better than what” (Eldredge
1995:34). Furthermore, in cultural evolution, selection is likely to operate at mul-
tiple levels—not only at the level of the individual but also at that of the family,
the village, and even the state (Wilson and Sober 1994). In some situations (such as
during wartime), selection at the level of a larger sociopolitical formation may over-
power selection at the individual (and family) level, as people sacrifice their lives
for the sake of their village, their chiefdom, or their state. The evolution of com-
plex sociopolitical formations involves not only the emergence of more inclusive
strategies of integration but also a corresponding expansion of the scale on which
selection operates, determining whether the emergent properties survive to become
permanent features in the new landscape.

At the same time, I must say that I see little point in pursuing the analogy between
biological and cultural evolution (or, indeed, any analogy) for its own sake. Anal-
ogy, as a procedure, is justifiable to the extent that it has heuristic value: e.g., finding
new ways of thinking about old problems, finding linkages between what had pre-
viously looked like unconnected factors or lines of evidence, finding novel ways to
bring data to bear on ideas. In the present application, we can use the analogy with
Wright’s shifting balance theory and Simpson’s quantum evolution theory to gen-
erate a specific test implication for the morphogenesist model of primary state for-
mation that we otherwise might not have entertained: that the polity which evolved
from precursor chiefdom to primary state had to move through an intervening period
of relatively lower adaptedness, a valley between peaks on an adaptive landscape.
Moreover, we can use the general connection between the morphogenesist model
and macroevolutionary culture theory to view the emergent primary state as a newly
created peak on an adaptive landscape and explore the risks, costs, and potential
benefits entailed in the construction of that peak. With such considerations in mind,
let us now turn to the archaeological record of Oaxaca.

Empirical Application

Just prior to the founding of Monte Albán, during the Rosario phase (700–500 B.C.),
the three branches (or subvalleys) of the Oaxaca Valley were occupied by three inde-
pendent chiefdoms, separated by a sparsely occupied buffer zone in the central area
(Marcus and Flannery 1996:123–126, Fig. 128). San José Mogote had a popula-
tion of about 1,000 and was the chief center of a polity that encompassed the Etla
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subvalley (Marcus and Flannery 1996:125). Its rival in the Ocotlán-Zimatlán sub-
valley was the Rosario phase occupation at San Martín Tilcajete, while the site of
Yegüih was the probable center of the contemporaneous chiefdom in the Tlacolula
subvalley (Marcus and Flannery 1996:125–126). Each of these chiefdoms had no
more than a three-tiered settlement hierarchy, as exemplified by the site-size his-
togram of the Etla subvalley, which shows at least two, and probably three, modes
in its distribution (Fig. 5.3a). The political territory of the Etla chiefdom was lim-
ited by the aforementioned buffer zone to the south and the mountainous zone to
the north, where Drennan (1989:374) found no evidence of Rosario phase occupa-
tion. Thus, the maximum territory size of this chiefdom could not have exceeded a
distance of 20 km from the capital of San José Mogote (Fig. 5.4).

The center of Monte Albán was founded around 500 B.C., probably by the lead-
ers of San José Mogote and their followers; San José Mogote was largely abandoned
at this time (Marcus and Flannery 1996:139). An estimated 5,000 people lived at
Monte Albán during the Early Monte Albán I phase (500–300 B.C.) (Kowalewski
et al. 1989: Table 5.9). Only two institutional buildings can be securely dated to this
phase. One of them, the Danzantes building, is associated with numerous carvings
of sacrificial victims, many of which are similar to the earlier (Rosario phase) Mon-
ument 3 at San José Mogote (Flannery and Marcus 1983b, c). It appears that the
great increase in population between Rosario-phase San José Mogote and Monte
Albán during the Early Monte Albán I phase was not accompanied by an increase
in the number of public buildings at the latter site. Nor is there any evidence at
either site of a palace or specialized multiroom temple at this time (Flannery and
Marcus 1990). It appears that there was substantial growth in population between
the Rosario phase and the Early Monte Albán I phase—as well as a shift in the
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location of the first-order center—but within the context of a chiefly political orga-
nization (Marcus and Flannery 1996:160–165; Spencer 1982:17–19).

How much territory fell within the Monte Albán polity during its first phase
of occupation? Redmond and I have presented data in support of what we call
the “Rival Polity Model” view of Early Monte Albán I political organization in the
Oaxaca Valley, which sees Monte Albán’s political domain not extending into the
Tlacolula and Ocotlán-Zimatlán subvalleys (Spencer and Redmond 2001a, 2003).
The territory controlled by Monte Albán at this time (Fig. 5.5) likely included the
Central zone, the Etla subvalley, and a small portion of the mountainous area north
of the Etla subvalley, where Drennan (1989:376) reported some Early Monte Albán I
occupations that he interpreted as an “expansion of Elta Valley population northward
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into the mountains.” Thus, the maximum political “reach” of Monte Albán may have
extended some 40 km to the north, roughly a 14-hour round trip from the capital (at
a walking speed of 5.6 km per hour); administering over such a distance may well
have been difficult for a chiefly form of administration. On the other hand, the south-
ern and eastern edges of Monte Albán’s domain lay just 10–15 km from the capital,
well within a day’s round trip.

Chiefdom organization is indicated by the settlement patterns of Early Monte
Albán I. A histogram of site size for sites in the Etla-Central area at this time shows
two modes, reflecting the extreme concentration of population at Monte Albán itself
at this time (Fig. 5.3b). The two-tiered settlement hierarchy revealed in this graph
may represent a decline from the three tiers observed for the Etla subvalley in the
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(b) Ocotlán-Zimatlán subvalley, both showing three modes of site size, indicating a three-tier set-
tlement hierarchy. LOGSIZE is the natural logarithm of site size in hectares; original data from
Kowalewski et al. (1989:Appendix I)

Rosario phase (Fig. 5.3a), although a measure of interpretive caution is certainly
warranted by the inherent imprecision of site size estimates. That caveat notwith-
standing, it appears that both Tlacolula and Ocotlán-Zimatlán show three-tier settle-
ment hierarchies for the Early Monte Albán I phase (Fig. 5.6).

During the following phase, the Late Monte Albán I phase (300–100 B.C.),
Monte Albán’s estimated population more than tripled to just over 17,000
(Kowalewski et al. 1989: Table 6.4). The site-size histogram for the Etla-Central
subvalley shows four modes, which probably reflects a four-tiered settlement hier-
archy consistent with state organization (Fig. 5.7a). Although Classic Period con-
struction activities have made it difficult for archaeologists to recover Formative
Period buildings at Monte Albán, there are signs that the Late Monte Albán I phase
saw an increase in the amount and variety of public buildings, perhaps evidence
of the internally differentiated administration of the state. The Danzantes building
apparently continued in use, and substantial institutional construction occurred at
the North Platform (Flannery and Marcus 1983c). Evidence of a Monte Albán I
public building was also recovered within System IV (Acosta 1965). A Late Monte
Albán I public building (perhaps a palace) was found on a platform just north of Sys-
tem IV, according to Winter (1994). It is also possible that the first stage of Building
J was built in the Late Monte Albán I phase (Caso 1938:11).

Building J has a series of some 40 inscribed slabs that Caso (1947) and Marcus
(1976) have interpreted as referring to the conquests of outlying lands. Archaeolog-
ical projects in the Cañada de Cuicatlán (Spencer and Redmond 1997, 2001b) and
Sola (Balkansky 2002) have found evidence of annexation by Monte Albán during
the Late Monte Albán I phase. Finsten (1996) also reported evidence of an intrusion
into the northern part of her Peñoles study region by the Monte Albán state during
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the Late Monte Albán I phase. In sum, I suggest that Monte Albán’s political domain
at this time (300–100 B.C.) comprised, at minimum, the Etla-Central subvalley, the
Cañada, northern Peñoles, and Sola, a territory whose farthest boundaries reached
as far as 100 km from the center (Fig. 5.8).

Although Monte Albán extended its political territory well beyond a day’s round
trip from the political center by 300–100 B.C., it is noteworthy that this expan-
sion did not occur in an incremental, concentric fashion. Instead, we observe a
nonuniform, strikingly asymmetric pattern of territorial growth. While such extra-
valley regions as the Cañada, northern Peñoles, and Sola were annexed, the Ocotlán-
Zimatlán and Tlacolula areas apparently resisted Monte Albán’s aggressions at this
time. Our recent investigations in the San Martín Tilcajete locality, seat of the capital
of the Ocotlán-Zimatlán subvalley, have documented some of these strategies of
resistance, including the shifting of the settlement’s main plaza around 300 B.C.
from the El Mogote site uphill to the more defensible El Palenque site, the con-
struction of fortifications at El Palenque, a greater nucleation of population, and
the development of secondary state political organization (Spencer and Redmond
2003). Among the manifestations of secondary state development is the four-tier
settlement hierarchy that developed in the Ocotlán-Zimatlán subvalley during the
Late Monte Albán I phase (Fig. 5.7b). There is also evidence that a minimally four-
tier settlement hierarchy appeared in the Tlacolula subvalley at this time (Spencer
and Redmond 2003:Fig. 15). At El Palenque, the presence of state institutions is
supported by our excavation of a royal palace and a multiroom temple (Spencer and
Redmond 2004b, 2005). Then, sometime in the first century B.C., in the early years
of the Monte Albán II phase (100 B.C.–A.D. 200), the El Palenque site was burned
and completely abandoned; a new site, Cerro Tilcajete, was founded on a nearby
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ridge. Elson’s (2003) research at Cerro Tilcajete revealed that it functioned as a sec-
ondary center of the Monte Albán state during the Monte Albán II phase, by which
time Monte Albán had probably succeeded in annexing the Ocotlán-Zimatlán and
Tlacolula subvalleys, as well as several other regions outside the Valley, bringing
the territory dominated by the Monte Albán state to nearly 20,000 km2 (Fig. 5.9)
(Elson 2003; Marcus and Flannery 1996:206–207; Spencer and Redmond 2005).

As we review the entire sequence of development, the Early Monte Albán I phase
is especially intriguing. At this time, a new center had been founded at Monte Albán;
yet it does not show evidence of state organization. The founders of Monte Albán
had clearly made a bold move, shifting the capital of the Etla-Central polity from
San Jose Mogote squarely into what had previously been a political no-man’s land
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between rival polities; moreover, this new center had an unprecedented concentra-
tion of population in a location not handy for good farmland. Although the new
leaders of Monte Albán evidently failed in the Early Monte Albán I phase to annex
the Tlacolula and Ocotlán-Zimatlán subvalleys, they achieved a modest expansion
northward into the mountains.

Let us consider the Etla-Central polity’s situation during Early Monte Albán I in
terms of our adaptive landscape model (Fig. 5.2). While a settlement hierarchy of
just two tiers can be identified for the Etla-Central polity, the “reach” of the polity
was extended to some 40 km north of the capital of Monte Albán. This is somewhat
greater than the 28-km radius that I have suggested (Spencer 1990:7) would be
compatible with an administration lacking internal specialization and the capacity
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to delegate partial authority. Consequently, we might suspect that the Monte Albán
polity was pursuing some less-than-optimal strategies during the Early Monte Albán
I phase and was moving into the adaptive valley lying between the peaks, as shown
in Fig. 5.2.

To test the adaptive valley expectation, we need some sort of relative measure
of “adaptedness” that we can use to compare the Etla-Central polity to the other
two polities, for the Early Monte Albán I phase as well as for earlier and later
time periods. I suggest that one way to measure the overall “adaptedness” of an
agrarian, preindustrial settlement system is to compute the correlation coefficient
between the distribution of agricultural resources and the distribution of human
population across the landscape. The relevant data are those compiled by Nicholas
(1989) for her study of agricultural production and population, organized accord-
ing to 4-km-square grid units by phase for all subvalleys. For each phase and for
each grid unit, she presents estimates of potential population, based on a reasonable
series of assumptions concerning agricultural production, and archaeological popu-
lation, drawing on the field results of the Oaxaca Settlement Pattern Survey project
(Kowalewski et al. 1989).

Figure 5.10 shows how the correlation coefficient between these two measures
(archaeological population and potential population) varies over time—from the
Rosario phase through the Late Monte Albán I phase—for the Etla-Central, Ocotlán-
Zimatlán, and Tlacolula subvalleys. During the Early Monte Albán I phase, the Etla-
Central area experienced a significant dip, which I suggest indicates a temporary
decline in overall adaptedness for the political formation centered at Monte Albán.
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Fig. 5.10 Graph of correlation coefficient between potential population and archaeological popu-
lation (data from Nicholas 1989) for the Rosario phase through the Late Monte Albán I phase for
the Etla-Central, Tlacolula, and Ocotlán-Zimatlán subvalleys
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We should bear in mind that the Etla-Central polity was pursuing a new, extreme,
and risky initiative at that time. As Blanton (1978) has pointed out, the concen-
tration of people at Monte Albán meant that many farmers lived far from their
fields, which greatly increased the overall costs of provisioning. By contrast, the
Tlacolula and Ocotlán-Zimatlán polities did not reconfigure their patterns of set-
tlement in such a risky way, and they also seem to have maintained their three-
tier settlement hierarchies during Early Monte Albán I. Yet, they did eventually
respond to Monte Albán’s political development and aggressive tactics by evolv-
ing into independent secondary states by the Late Monte Albán I phase. I would
argue that, in the case of the Monte Albán polity in Etla-Central, state formation
occurred through true innovation. In the Ocotlán-Zimatlán and Tlacolula poli-
ties, however, state development was the product of both resistance and emula-
tion; the fact that their overall adaptedness (according to Fig. 5.10) did not take
a dip in the previous Early Monte Albán I phase probably helped these rival poli-
ties resist Monte Albán. By contrast, the primary state in Etla-Central did move
through a period of lowered adaptedness in the Early Monte Albán I phase, just
prior to the appearance of primary state organization in the Late Monte Albán
I phase.

Figure 5.11 is a graph of the same correlation coefficient between potential pop-
ulation and archaeological population in all three subregional polities, but after
removing the first-order elite center in each case—that is, looking only at the local
villages. The graph reveals that the villages of the Etla-Central polity showed a
much higher correlation coefficient than the villages of the other two polities during
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Fig. 5.11 Graph of correlation coefficient between potential population and archaeological popu-
lation (data from Nicholas 1989) for the Rosario phase through the Late Monte Albán I phase for
the Etla-Central, Tlacolula, and Ocotlán-Zimatlán subvalleys, but after removing the grid unit with
the first-order center in each subvalley
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the Rosario phase. The Etla-Central villages lost most of this relative advan-
tage during the Early Monte Albán I phase, but then regained the advantage
in the Late Monte Albán I phase. Thus, both at the local village level and at
the level of the entire political formation, there is evidence that the Etla-Central
polity experienced a decline in relative adaptedness during the Early Monte Albán
I phase.

Recalling our analogy of Wright’s adaptive landscape (Fig. 5.2), I suggest that the
Etla-Central polity, led by the newly founded center of Monte Albán, was beginning
a major and extremely risky strategy shift in Early Monte Albán I times, concentrat-
ing the polity’s population with scant regard for the distribution of agricultural land.
As a consequence, the Monte Albán polity entered an adaptive valley and even lin-
gered there for a while—not an optimal place to be in. How did Monte Albán’s
early leaders make it through the Early Monte Albán I phase? What measures did
they take to keep their polity together and their power intact?

The carved stones at Monte Albán might be giving us a clue here. It is notable that
more than 80% of all the carved stones from all periods at Monte Albán date to the
Early Monte Albán I phase, and most of them are depictions of sacrificed captives
(the Danzantes carvings). Also, many of these carvings of captives seem to have
been mounted as an impressive building façade. This display has been interpreted
as a striking piece of visual propaganda. As Marcus has pointed out: “it was during
the initial occupation of Monte Albán that the effort devoted to carving monumental
figures was the greatest. This early effort probably coincides with the time when the
rulers of Monte Albán would have felt the greatest need to legitimize their power”
(Marcus 1974:90).

Of course, as the somewhat later conquest inscriptions on Building J indicate,
another strategy for getting through the adaptive valley could have been to launch
a campaign of interregional conquest. And we have seen that Monte Albán eventu-
ally did just that, beginning around 300 B.C. at the onset of the Late Monte Albán
I phase. In order for these distant actions to succeed, the Monte Albán polity would
have had to develop a full-time military along with internal administrative spe-
cialization and the concomitant capacity to delegate partial authority effectively—
i.e., it would have had to become a state (Spencer 1998; Spencer and Redmond
2004a).

During the Late Monte Albán I phase in the core Etla-Central area, the distribu-
tion of population was brought much more into line with the distribution of agri-
cultural resources (Fig. 5.10). Thus, by this measure, the Monte Albán polity had
crossed the valley in the adaptive landscape and was climbing up the newly cre-
ated peak—by now also armed with tributary extra-Valley territories and an increas-
ingly powerful state administration, all of which would have improved its selective
advantage at the polity level. By the end of the Late Monte Albán I phase, Monte
Albán was ready to turn its sights on the Ocotlán-Zimatlán and Tlacolula polities.
In Monte Albán II times, all three major branches of the Oaxaca Valley were inte-
grated into the Monte Albán state and the regional settlement hierarchy for the entire
Valley evinces four clear tiers, with Monte Albán in the top position (Marcus and
Flannery 1996:173–174).
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Conclusion

The transition from the Early Monte Albán I phase to the Late Monte Albán I phase
in Oaxaca witnessed the first appearance of a four-tier regional settlement hierarchy,
the first appearance of key state institutions such as the palace and multiroom tem-
ple, and the first great expansion of political territory beyond a day’s round-trip from
the capital. This coincident appearance of novel features is consistent with the mor-
phogenesist model of primary state formation and, more generally, with macroevo-
lutionary culture theory. Similarly consistent is the evidence that the Monte Albán
polity went through a period of lowered adaptedness in the phase just prior to state
formation. I have argued that the Monte Albán leadership dealt with this time of
difficulty by experimenting with some innovative and transformative strategies that
turned out to be successful, resulting in primary state formation. This was an emer-
gent organizational form, a new peak in the adaptive landscape of political strategy.
By contrast, two nearby polities that developed into secondary states (Tlacolula and
Ocotlán-Zimatlán) did not go through a comparable period of relatively low adapt-
edness. Instead, they withstood annexation by Monte Albán and developed into sec-
ondary states as part of their resistance strategy, shifting quickly to the new adaptive
peak of statehood that appeared around 300 B.C. Considerable experimentation,
risk-taking, and some time were required for the Monte Albán polity to create this
new peak, which is probably why it lingered for as long as it did in the adaptive
valley during the Early Monte Albán I phase.

The peak shift was initiated, I suggest, by the decision to move the capital of the
Etla polity from San José Mogote to Monte Albán around 500 B.C., a political action
that is better seen as an expression of creative human agency (directed variation)
than as simple, reactive adaptation to the physical and/or cultural environment of the
times. After a period of uncertainty and challenge, the peak shift was accomplished
by 300–100 B.C., when Monte Albán not only developed state organization but
also succeeded in linking the Etla-Central subvalley to at least three other extra-
Valley regions, creating a new and larger polity that competed successfully with the
secondary states of Tlacolula and Ocotlán-Zimatlán, eventually bringing them under
Monte Albán’s control. Thus, both directed variation and multilevel selection were
instrumental in the rise of the Monte Albán state.

As a final point, the difference in trajectory between the two secondary states and
the Monte Albán polity leads me to hypothesize that a period of lowered adapted-
ness is a necessary precondition for primary state formation in general. When we
examine other developmental sequences around the world, we should look for evi-
dence of a similar time of challenge, of difficulty, of risky experimentation in the
trajectory of a chief polity just before it evolves into a primary state.
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Chapter 6
Evolutionary Biology and the Emergence
of Agriculture: The Value of Co-opted Models
of Evolution in the Study of Culture Change

Melinda A. Zeder

Introduction

The application of macroevolutionary theory to the study of cultural evolution is
only one of a number of cross-disciplinary incursions by archaeologists seeking
epistemological inspiration for higher order explanation of culture change. Archae-
ologists have been rummaging around in the closets of evolutionary biologists since
Darwin, trying on a wide variety of different approaches to the study of biological
evolution in the hope of finding overarching theories that can be applied directly
to the evolution of human culture. The origin of agriculture, along with the sweep-
ing reordering of economy, social organization, and belief systems that generally
accompanied agricultural emergence, is frequently used as a case study opportu-
nity for the application of co-opted evolutionary models. One of a handful of major
transitions in human history, the Neolithic Revolution has been promoted as an
ideal proving ground for establishing the efficacy of these different explanatory
approaches.

In this chapter, I explore the application of three different co-opted evolutionary
models to this watershed in cultural evolution—neo-Darwinian or selectionist evo-
lutionary archaeology, macroevolutionary archaeology, and human behavioral ecol-
ogy. I examine the basic tenets of each evolutionary model as it has been applied
to the study of human cultural evolution, reviewing in particular how researchers
have used the model in the study of agricultural origins. I then turn to the archae-
ological record of agricultural emergence in the Near East, arguably the “Mother
of all Neolithic Revolutions,” where we have the deepest and most comprehensive
documentation of the panoply of culture change that accompanies agricultural ori-
gins. This consideration allows an assessment of how well, or how poorly, each
of these evolutionary approaches matches this empirically rich example of cultural
evolution.
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Neo-Darwinian “Selectionist” Archaeology

Archaeologists enrolled in the neo-Darwinian or selectionist school of evolutionary
archaeology tend to be the most evangelical in their application of biological evo-
lutionary theory to the study of culture change (Dunnell 1978, 1980; Leonard and
Jones 1987; O’Brien and Lyman 2000; see discussion in Zeder 2009). These archae-
ologists draw inspiration from the evolutionary models generated by the “modern
synthesis” school of biological evolution which brought together Darwinian con-
cepts of natural selection with principles of population genetics (e.g., Dawkins 1986;
Huxley 1942; Mayr 1942, 1963; Simpson 1944). Neo-Darwinian models of biolog-
ical evolution portray evolution in terms of changes in allele frequencies within
individual organisms that are shaped by gene flow, genetic drift, and natural selec-
tion operating on phenotypic expression of random genetic variation. Selectionist
archaeologists acknowledge that human cultures differ from biological systems in
that the units of variability on which selection acts in cultural evolution are human
behaviors, not genes, and that variability is transmitted through cross-generational
behavioral emulation and instruction, or social learning, and not by genetic trans-
mission in the course of sexual reproduction (following Boyd and Richerson 1985;
Lyman and O’Brien 1998: 619; Rindos 1984:54). Nevertheless, they embrace the
neo-Darwinian “trait level” point of view, arguing that the study of cultural evolu-
tion requires tracing the operation of directly analogous processes of selection, drift,
and transmission operating on the discrete attributes of material culture, argued to
represent “the hard parts of the behavioral segment of [past] phenotypes” (Dunnell
1989:44; Leonard and Jones 1987; O’Brien et al. 1998: 490). And while the possi-
bility that selection may also operate at the level of groups of individuals is acknowl-
edged, especially in the case of complex societies (Dunnell 1989; Rindos 1984:49),
emphasis here is placed on the individual culture bearer and the array of behaviors
(and their artifact trait proxies) he or she engages in. Understanding the course of
cultural evolution to these archaeologists involves tracing the genealogies of traits,
specifically the variation of traits through time (Lipo et al. 2006; O’Brien et al.
1998:487). The primary task in this endeavor is to chart the trajectories of trait vari-
ability and to determine whether the phylogeny of genealogically related traits are
shaped by selection operating on “functional” traits, whose “replicative fitness” is
judged by their differential persistence through time, or the result of random fac-
tors of drift and transmission errors operating on “stylistic” traits without adaptive
significance (Dunnell 1978; Leonard and Jones 1987: 214).

While selectionist archaeologists acknowledge the role of deliberate human
intent in the invention of new behaviors and in decisions of whether to adopt one
behavior over another, they adamantly deny the role of human intentionality in cul-
tural evolution. They argue that the intentions behind such choices are unknowable,
and that, at least in the archaeological record, the behaviors resulting from such
deliberations are indistinguishable from behavioral variability arising from uninten-
tional transcription errors and recombinations of behaviors in the transmission from
one generation from the next (Lyman and O’Brien 1998:619; O’Brien and Holland
1992:45; Rindos 1989a, 1989b). In any event, it is not the source of behavioral
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variability that is significant in the selectionist scheme of things. Instead, selection-
ists focus on the ways in which selection, drift, or transmission (“meme flow”), as
the ultimate drivers of cultural evolution, shape the trajectory of behaviors (repre-
sented in artifact traits) through time (Lyman and O’Brien 1998:644; Rindos 1985).

Selectionist archaeologists also recognize that the different modes of transmis-
sion in biological and cultural systems affect the tempo of change, acknowledg-
ing, in particular, that the transmission of culture traits through social learning can
quicken the rate of culture change to the extent that even “punctuated” events of
rapid evolutionary change are possible (Lyman and O’Brien 2001:408), Neverthe-
less selectionist archaeologists are more comfortable with the neo-Darwinian model
of phyletic gradualism as the dominant mode of culture change, which is character-
ized as continuous and proceeding at a gradual and incremental pace (Rindos 1985).
Apparent instances of punctuational culture change, they argue, are more likely arti-
facts of an incomplete archaeological record or the result of faulty analytical meth-
ods directed at an inappropriate scale of change (Lyman and O’Brien 1998: 627;
O’Brien et al. 1998:487).

This issue of scale of change also leads this school of evolutionary archaeology
to reject the classical typological groupings of cultures followed by most archae-
ologists of the earlier “processualist” school of archaeology (i.e. the band, tribe,
chiefdom, and state classificatory system of Service [1962] and Fried [1967]. Such
higher order groupings, they maintain, serve mostly to blur variability or mask the
selective forces shaping variability, arbitrarily “(c)arving a continuum of variation
into chunks” that are then classified in terms of their “central tendencies” (Lyman
and O’Brien 1998:627). They contend that these false cultural taxonomies are espe-
cially pernicious, since they can be confused with evolutionary stages and the arbi-
trary divisions between these false stages mistaken for instances of rapid transition
from one to another—transitions that essentially require explanation through appeal
to nomothetic, universal, prime-mover forces (Dunnell 1978, 1980, 1988; Leonard
and Jones 1987). To selectionists, the burden in the explanation of culture change
lies not in accounting for general patterns of macroevolutionary change that cut
across many unrelated cultural entities but instead on tracing “historical patterns of
differential trait representation” within individual genealogically linked cultural lin-
eages and then identifying the microevolutionary processes responsible for the pat-
terns of variation observed (Jones et al. 1995; Lyman and O’Brien 1998:615, 2000).
Efforts at isolating drivers of evolution across unrelated cultural lineages (outside
of selection, drift, and transmission) are considered to be a waste of time, since
each lineage is a unique product of a particular set of historical contingencies—of
the product of selection, drift, and transmission operating on randomly generated
behavioral variability.

The first and best known application of “cultural selectionism” to the study of
agricultural origins can be found in David Rindos’ book “Origins of Agriculture:
An Evolutionary Perspective” (Rindos 1984) which uses agriculture as the ideal
case study application of neo-Darwinian theories to the study of culture change.
Rindos rejects earlier models of agricultural origins that cast this development in
progressivist terms as the product of conscious human inventiveness, arguing instead
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that agriculture is the product of a co-evolutionary process between humans and
plants (and presumably animals) akin to co-evolutionary symbiotic relationships
found in nature—in effect no different from co-evolutionary mutualism between
social insects and plants. He also rejects earlier models that portray agricultural
origins as revolutionary events caused by prime-mover catalytic forces. Instead
Rindos advances a gradualist model that sees agriculture as an outgrowth of a rel-
atively slow incremental process involving at least three different “modes” of rela-
tionship characterized as “incidental domestication,” “specialized domestication,”
and “agricultural domestication.” And while these modes are sometimes mistaken
for progressivist stages or phases in the process of agricultural emergence (i.e.
O’Brien 1987), Rindos maintains that they were instead meant to portray types
of human/plant relationships that may or may not, depending on highly localized
conditions, pave the way for the next modal relationship (Rindos 1987:192).

An application of this model to a specific case study example, O’Brien’s consid-
eration of sedentism, population growth, and resource utilization in the Midwestern
United States, traces the complicated and reinforcing co-evolutionary events that led
to the intensification of plant use and the origin and/or adoption of domestic plants
into the resource base of Middle and Late Woodland peoples (O’Brien 1987). He
argues that no one factor (i.e., population pressure, sedentism, or climate change)
can be singled out as causal in this sequence of events and that agricultural ori-
gins in this region evolved in a gradual, incremental co-evolutionary way. This early
attempt at applying the tenets of selectionist archaeology to agricultural origins drew
fire from Dunnell (1987), the patriarch of the selectionist school (and a more gentle
rebuke from Rindos [1987]) for failing to demonstrate how selection operates on
variation to produce culture change in this case, a failure that O’Brien, in response,
attributed to the lack of data of sufficient resolution to allow such a demonstration
(O’Brien 1987:193).

Macroevolutionary Archaeology

The selectionist perspective on culture change drew fire from early advocates of
macroevolutionary archaeology who, like proponents of macroevolutionary theory
in biology (Eldredge 1989a; Eldredge and Gould 1972; Gould 1989 2002; Vrba
and Eldredge 1984), often framed their ideas about cultural evolution in terms
of a critique of neo-Darwinian evolutionary approaches (Chatters and Prentiss
2005; Rosenberg 1994a, 1998; Spencer 1997; see discussion in Zeder 2009).
Macroevolutionary archaeologists reject the selectionist view of cultures as discrete,
independently varying traits whose persistence over time is determined solely by
processes of selection, drift, and transmission. They embrace, instead, the alterna-
tive macroevolutionary view that sees organisms (and by extension cultures) as inte-
grated wholes or constellations of interacting traits whose form is shaped as much
by historical contingencies and constraints to change as by the specific adaptive
attributes of individual traits (Gould and Lewontin 1979; Seilacher 1972).
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Many working within this paradigm have co-opted the term “Bauplan” from
evolutionary biology to stand for the basic designs, or blueprints, that organize
linked constellations of culture traits into coherent and enduring forms (Chatters
and Prentiss 2005:47; Rosenberg 1994a:308; Spencer 1997: 234). Used with more
uniformity in biology as a series of homologous characters nested in a series of
ever more general structural plans at higher taxonomic levels (Hall 1996:223–
227), macroevolutionary archaeologists are less consistent in how they define cul-
tural Baupläne. Chatters and Prentiss, for example, define Baupläne in terms of
socioeconomic variables, as sets of resource management strategies (RMS) that
consist of “constellation[s] of shared ideas directed at the acquisition, distribu-
tion, and consumption of energy and resources”. These constellations of increas-
ingly more generalized “Bauplänal” blueprints are arranged in a hierarchy of levels
which at the highest scale are the constellations of traits that separate very broad
sets of resource strategies like hunter-gatherers and food producers (Chatters and
Prentiss 2005:48–50). Spencer, on the other hand characterizes the structural plans
that undergird cultural forms in term of sociopolitical factors, arguing that the admit-
tedly flawed cultural typologies of Service and Fried still have utility in defining the
basic structural features that define cultural units with different leadership formats
(Spencer 1990, 1993, 1997). Rosenberg (1994a) takes a different tack, restricting the
term Bauplan to mean the ideational structure or ethos of a culture that provides the
highest-order and most conservative organizational framework for a culture. These
ideational organizational rubrics sit at a “superstructural” level subsuming lower-
order “structural” levels consisting of a society’s economic and political systems,
which themselves sit above a society’s “infrastructural” level that consists of its
“productive capacity”.

Macroevolutionary archaeologists also find the selectionist trait-based focus
of culture change insufficient to account for major cultural change (Spencer
1997:225–226). They acknowledge that selective pressures operating at a localized
inter-individual or inter-group level may help cultures respond to changes in the
physical or social environment, but, they contend, such microevolutionary forces are
more likely to preserve culture norms and cannot on their own account for major
shifts scale or complexity (Chatters and Prentiss 2005:48; Rosenberg 1994a:333;
Spencer 1997:226). Instead, and once again following the lead of macroevolu-
tionary biologists, these archaeologists adopt a more hierarchical approach which
acknowledges that evolution works at multiple levels—from individuals, to families,
to local communities, to regional polities (Rosenberg 1994a:320–321; Spencer and
Redmond 2001:201). Just as these higher order forces are held to be responsible for
major cladistic change in biological systems (Gould 2002:726; Gould and Eldredge
1993:224; Vrba and Eldredge 1984), macroevolutionary archaeologists also argue
that major cultural changes in which one cultural Bauplan is replaced by another
are driven by the combined forces of evolutionary processes operating across hier-
archical levels of social organization (especially those that affect higher-order levels
above that of competing individuals).

The conditions under which new cultural Baupläne arise to replace old ones
differ depending on how a cultural Bauplan is defined. Chatters and Prentiss, for
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example, hold that diversification of RMS and the creation of new socioeconomic
Baupläne are most likely under conditions of economic opportunity rather than
under periods of stress and heightened intergroup competition (Chatters and Pren-
tiss 2005:51). They characterize cultural diversification in terms of allopatric speci-
ation (following Mayer 1963) which occurs when groups that are either geograph-
ically or effectively isolated from other groups experience conditions that reduce
the risk of experimenting with strategies that deviate from the dominant cultural
behaviors. Periods of cultural diversification are usually followed by a period of
“culture sorting” (again a concept co-opted from evolutionary biology, [Elredge and
Gould 1972]) in which new Baupläne come into increasing competition with each
other and with parent groups, resulting in the decimation (or abandonment) of less
fit strategies and the proliferation or adoption of Baupläne more suited to the natu-
ral and social environments (Prentiss and Chatters 2003). Rosenberg, on the other
hand, sees cultures as more conservative and resistant to change with stress being the
major precipitating factor behind culture change (Rosenberg 1994a, 1998). Stress-
driven innovations in behaviors, he argues, are more likely to be accepted if they
conform with cultural norms, or at least if they can be seen as relieving stresses at
the level of the productive capacity of the system, especially if they can be accom-
modated by the logic of its political and economic system and do not threaten the
underlying societal ideological norms that, to Rosenberg, form the society’s cultural
Bauplan. Such responses are seen as helping the society maintain itself, keeping the
group in a state of equilibrium rather than inducing new cultural forms. Old cultural
Baupläne are only abandoned and replaced by new ones, according to Rosenberg,
under conditions of severe stress that cannot be alleviated by such lower level adjust-
ments, but that require responses that seriously deviate from the societies’ concep-
tual underpinning at this highest organizational level. Spencer, in contrast, allows
that both opportunity and stress are capable of propelling scalar shifts in organiza-
tion and control within societies which drive the emergence of new sociopolitical
Baupläne. Such shifts, he argues, happen under circumstances in which enhanced
organization capacity allows the group to either take advantage of opportunities or
defend itself against external or internal threats. They come about through a process
he terms “extrapolation” in which one unit of organization control begins to assert
authority over another resulting in a more inclusive political entity (Spencer 1990,
1993, 1997:238–239; Spencer and Redmond 2001:199).

Regardless of how one characterizes cultural Baupläne and the ways in which
new ones arise and replace old ones, all macroevolutionary archaeologists sub-
scribe to the basic principle that evolutionary change from one Bauplan to another
proceeds as a punctuational process in which periods of rapid transition (that
according to Rosenberg [1994a:314] typically occur in a century or less) are fol-
lowed by longer periods of relative stasis (Chatter and Prentiss 2005:50; Rosenberg
1994a:318; Spencer 1990, 1997:237). Such periods of abrupt, revolutionary change
in the archaeological record are not, as selectionists hold, artifacts of gaps in the
record or the product of artificial typologies (Lyman and O’Brien 1998: 627) but
represent actual times in which there is a major restructuring of cultural norms
(whether in resource management, administration, or ideology) driven by major
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macroevolutionary forces of change. Periods of apparent stasis that separate broadly
different cultural forms are also real and represent periods of relative stability
in which cultures actively preserve basic structural continuity by making small
microevolutionary adjustments in response to various external and internal pres-
sures (Rosenberg 1994a:333).

While selectionists acknowledge that the forces of selection operating on adap-
tive traits and the transmission of behaviors through social learning may lend an
appearance of directionality to cultural change, they steadfastly reject the impor-
tance of directed variation in cultural evolution claiming that it explains nothing
about how that change came about (Dunnell 1980; Lyman and O’Brien 1998:621).
Macroevolutionary archaeologists disagree stressing the importance of direction-
ality in both cultural and biological evolution. They argue that the hierarchical
nature of culture process operating simultaneously within and across different lev-
els within a society lends an important element of directionality to culture change
(Spencer and Redmond 2001:201), as does the element of historical contingency
(or path dependency) when non-conflicting, neutral, or at least not maladaptive cul-
tural attributes are carried over from the ancestral form into the descendent form
(Rosenberg 1994a:329). The retooling of behaviors that evolved to serve one func-
tion to serve a new adaptive function (analogous to the macroevolutionary concept
of “exaptation” [Gould 1988 2002:49, 726–730]) is also an important factor that
lends directionality to culture change.

These archaeologists also argue that the capacity for directionality in culture
change is significantly enhanced over anything found in biological systems by the
human ability to evaluate outcomes of behavior and to abandon, adjust, and perpet-
uate behaviors based on this evaluation. This capacity for conscious human deci-
sion making in the invention and transmission of the behaviors (following Boyd
and Richerson 1985; Eerkens et al. 2006; Richerson and Boyd 2005:69; Spencer
1993:46–47, 1997:239) introduces a Lamarkian dimension to cultural evolution that
greatly enhances its potential for rapid and radical directional change (Rosenberg
1990:399–400, 1994a:313; Spencer 1997:230). And while, as we have seen, selec-
tionists acknowledge that the mode of transmission is a major feature that separates
cultural from biological evolution and that it may have an impact on the tempo
and pace of culture change, they nevertheless deny human intent any significant
role in cultural evolution (Rindos 1984:6 1985:72). Rather than as an incidental
and noncritical aspect of cultural change, macroevolutionary archaeologists see this
unique element of human agency as perhaps the most important driver of cultural
evolution—one that imparts entirely new and unique characteristics and capacities
to cultural change, which, in turn, clearly and definitively distinguishes cultural from
biological evolution (Boyd and Richerson 1985; Spencer 1993:46).

The focus of explanation of culture change following this paradigm involves iso-
lating the processes operating across multiple levels in a cultural system that are
responsible for the abandonment of old cultural behaviors and the adoption of new
ones. Macroevolutionary archaeologists are, however, much less likely to embrace
the prime-mover nomothetic, one-size-fits-all explanations of culture change of ear-
lier evolutionary anthropologists, focusing instead on teasing out the variables that
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shape the trajectory of individual historically linked ancestral and descendent cul-
tural forms (Chatters and Prentiss 2005:52). At the same time, they are likely to
employ a comparative approach that looks across convergent examples of cultural
forms both for processes held in common and for those that are unique to individual
expressions of these forms (Spencer 1990:233–234).

Insights into how a macroevolutionary perspective might be applied to the origins
of agriculture are found in Prentiss and Chatters’ initial applications of macroevolu-
tionary theory to archaeology, in which they characterize the shift from mobile for-
aging to storage dependent collectors in the Pacific Northwest as prime case study
example of punctuated evolutionary change (Chatters and Prentiss 2005; Prentiss
and Chatters 2003). Following their macroevolutionary model, they argue that the
relaxation of intergroup competition in the Pacific Northwest during a period of
more optimal climatic conditions from about 5600 to 4200 cal. B.P. allowed the
diversification of previously ubiquitous foraging strategies, resulting in a prolifera-
tion of different combinations of mobile foraging and residential mobility strategies
across the region. An ensuing climatic downturn beginning about 4200 cal. B.P.
resulted in a period of increased intergroup competition that effectively weeded out
less well adapted strategies which were subsequently replaced by relatively uniform
storage-dependent collector strategies throughout the Pacific Northwest. Prentiss
and Chatters revisit these issues in their respective chapters in this volume. Here,
they expand the scope of this earlier work to include macroevolutionary scale con-
cepts of “emergent character” and “emergent fitness” (Arnold et al. 2001; Vrba and
Eldredge 1984) applied to Wright’s (1931, 1932) fitness landscape model as a way
of mapping, in Prentiss’s chapter, the punctuational shifts in resource strategies in
the Pacific Northwest and, in Chatter’s chapter, the emergence of agrarian Mississip-
pian chiefdoms in the southeastern US. And while these studies do not specifically
address issues of plant and animal domestication or agricultural origins within this
macroevolutionary perspective, the changes in resource management strategies that
result in reduced logistical mobility, intensification of exploitation strategies, and
storage of surplus in the Pacific Northwest example, and the crystallization of strat-
ified social groups, based on intensive maize agriculture in the Mississippian case
study, do bracket these developments and provide a template of how macroevolu-
tionary models might be applied to domestication and agricultural origins.

Kuijt and Prentiss’s contribution to this volume applies a similar model in
their consideration of changing resource management strategies during the Late
Epipaleolithic in the Near East. Here they develop the concept of cultural niches to
describe the ways in which humans manage habitats under various socioeconomic
Baupläne. They trace an alternating tempo of stability and rapid change, in which,
over the course of the climatically dynamic Late Epipaleolithic, periods of sudden
niche diversification and equally sudden constriction are each followed by longer
periods of general stability—a process that leads up to, but that does not include,
the domestication of plants (and in other places animals) and the emergence of agri-
cultural economies in the subsequent Pre-Pottery Neolithic.

Also operating within a macroevolutionary framework, Rosenberg (1990, 1994a,
1998) casts these same developments in a very different light. While Chatters,
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Prentiss, and Kuijt see novel resource strategies arising in times of opportunity,
Rosenberg believes that changes in mobility and intensification of resource extrac-
tion can only arise in periods of stress, in particular demographic stress, which in
turn leads to territorial compression, and increasingly restrictive and proprietary
rights to resources. And yet while the mechanics and context of change are differ-
ent in Rosenberg’s model, he too envisions the shift from a non-surplus-producing
mobile hunter-gatherer system to a surplus-producing (if not food producing) one
of punctuated revolutionary change.

Human Behavioral Ecology

The most recent co-opted evolutionary theory to enter the arena of archaeologi-
cal explanation is behavioral ecology. Targeted at discovering the principles that
shape adaptive behaviors in animals, especially with respect to resource acquisition
or foraging (Charnov 1976; Krebs and Davies 1978; MacArthur and Pianka 1966;
Stephens and Krebs 1986), concepts of behavioral ecology were quickly and eagerly
adopted by both archaeologists and ethnographers interested in human forag-
ing behavior, particularly within hunter-gatherer societies (Hawkes and O’Connell
1992; Hawkes et al. 1997; Kelly 1995, 2000;Winterhalder and Smith 1981). This
fast growing school of human behavioral ecology (HBE) occupies at least some
common ground with the earlier described neo-Darwinian or selectionist school
of evolutionary archaeology. The overlap between these two approaches is espe-
cially evident in the HBE emphasis on the “microscale” of evolutionary change,
which focuses on the role of individual actors in the process of microevolution-
ary change (Bettinger this volume, Winterhalder and Kennett in press). HBE prac-
titioners and selectionist evolutionary archaeologists also share a deep suspicion
of macroscale, universalist, prime-mover explanations of culture change (Layton
et al. 1991; Winterhalder and Goland 1997). Moreover, both selectionist and HBE
approaches to the study of culture change feature human behavior as the primary
unit of cultural evolution and stress the role of social learning in the transmission of
behaviors. As we have seen, however, selectionists profess no interest in the ways
in which novel behaviors are generated and transmitted. Adherents of HBE, on the
other hand, concentrate almost entirely on the decisions that shape these behav-
iors. Thus while selectionist archaeologists focus on tracing the genealogy of related
behavior proxies (traits) and identifying the hand of selection, drift, and transmis-
sion in shaping these genealogies, archaeologists working with an HBE framework
focus instead on isolating the underlying principles responsible for these behaviors
in the first place.

An extreme application of behavioral ecology to human systems might argue
that the behaviors of both birds and humans are guided by the same set of optimiz-
ing principles and that the human evaluation of energy expenditures and returns in
making foraging decisions involves no more conscious intent than do the foraging
choices of nonhuman animals. Most HBE practitioners, however, are quite comfort-
able with incorporating intentionality and conscious human decision making into
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their models (Piperno 2006:164) and, in fact, tend to feature rational human deci-
sion making as a primary driver of culture change (Bettinger 2006). This emphasis
on the role of conscious deliberation in cultural evolution is something that human
behavioral ecologists hold in common with macroevolutionary archaeologists and
is a major point of departure from the selectionist view of culture change.

The underlying principles held to guide behavioral choices in behavioral ecol-
ogy are grounded as much in microeconomics as they are in biology (Bettinger
1991:83–84, 2006:306; Winterhalder and Kennett in press) and are laid out with
exemplary clarity and precision in Winterhalder and Kennett (2006:11–17). The
central assumption behind both behavioral ecology and human behavioral ecology
is that of optimization, usually measured in terms of net energy returns of a par-
ticular foraging behavior over acquisition and processing costs. Behaviors in both
human and nonhuman animals are, however, never fully optimal but are constrained
by certain physiological, morphological, cognitive, and, in the case of humans, tech-
nological parameters that limit the range of behavioral choices. Optimality may also
be impinged upon by delays in the development and spread of adaptive behaviors
or in the sorting out of different sets of competing goals. Other basic concepts that
shape adaptive behaviors include considerations of “marginal value” and “oppor-
tunity costs” that help determine the decision when to shift from one behavior to
another by weighing the benefits of engaging in the new behavior against the dimin-
ishing benefits of the original behavior. “Discounting” (weighing of future returns
against immediate returns) and “risk assessment” (assessing the probability of real-
izing expected returns) are additional factors that guide optimizing behavior.

These general concepts are operationalized in the form of various HBE mod-
els, which apply these fundamental behavioral features to a cost/benefit assess-
ment of different courses of action under different circumstances. Most familiar
to archaeologists are diet breadth models, which are based on the assumption that
optimal resources (those with the greatest net energy gain over acquisition and pro-
cessing costs) are always selected over less optimal resources. The inclusion of a
lower ranked resource in the diet, following a strict application of the diet breadth
model, has nothing to do with their ubiquity but is instead determined by the abun-
dance and availability of higher ranked resources (Bettinger 1991:84–86; Hawkes
and O’Connell 1992). Diet breadth add-ons discussed in Winterhalder and Kennett
(2006:14–17) include considerations of the distribution of resources over the land-
scape, the ranking of resource patches, and the computation of the variables that will
determine the amount of time dedicated to harvesting resources in one patch before
moving to another. Other HBE models with a spatial dimension include the “ideal
free distribution” model which examines habitat selection choices and the rate and
direction of new habitat colonization, as well as central place foraging models that
model habitation choice by adding travel time from foraging site to home site into
the computation of resource net energy returns.

Ethnologists working within a behavioral ecology framework use these mod-
els to isolate the factors that guide the choices that individuals make in day-to-day
foraging and other productive (and reproductive) activities. HBE archaeologists use
them to tease out the factors responsible for shaping the long-term trajectory of such
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choices over time. There are substantial methodological challenges to marshalling
empirical data with the kind of kilocalorie precision required in these cost/benefit
analyses. This is especially the case for archaeologists who must infer behavior
from material culture and time average the decisions of many individuals over tem-
poral spans of hundreds of years or more (Smith 2006). Despite these limitations,
HBE practitioners see great value in the dialectic their models promote between
HBE principles and real-life behaviors which they maintain helps hone the effec-
tiveness of their models in capturing the driving forces behind human behavior and,
by extension, cultural evolution.

The emergence of agricultural economies presents special challenges to behav-
ioral ecologists. Agriculture involves an emphasis on the utilization of plants, whose
generally smaller energetic returns and higher processing costs put them lower down
on forager’s ranked resource list (Bettinger 1991:98–100; Gremillion and Piperno in
press; Hawkes et al. 1982; Kennett et al. 2006a:127; Piperno 2006:142, Tables 7.1
and 7.2). In addition, agriculture inherently incurs heavy discounting costs with lots
of up-front energy expenditure for a deferred and often quite unpredictable return
(Alvard and Kunzner 2001; Gremillion and Piperno in press; Hawkes and O’Connell
1992: 64; Tucker 2006; Winterhalder and Kennett in press). Explaining the adop-
tion of agricultural strategies under the central optimization principles of behavioral
ecology, then, requires figuring out why people chose to focus on lower ranked
resources with long deferred, risky returns.

The first serious attempts at applying principles of foraging theory to agricultural
origins can be found in an extended conversation among various HBE practitioners
that unfolded in Current Anthropology in the early 1990s (Hawkes and O’Connell
1992; Layton et al. 1991, Layton and Foley 1992; Winterhalder and Goland 1993).
The discussion began with Layton et al.’s proposal that behavioral ecology (specif-
ically diet breadth models) offers a superior approach to the study of agricultural
origins than can be found in mainline directional and progressivist, cultural evo-
lutionary approaches. Hawkes and O’Connell (1992) agreed and expanded upon
this position, while also critiquing the Layton et al’s. application of diet breadth
models to agricultural emergence. Following the classic tenets of optimal forag-
ing diet breadth models (Charnov and Orians 1973; Emlen 1966; MacArthur and
Pianka 1966), Hawkes and O’Connell argued that regardless of the abundance of
lower ranked plant resources, foragers will always ignore them when there is a
sufficiently good chance of encountering and being able to procure higher ranked
resources. The broadening of a diet to include lower ranked resources, then, can
only occur when there is a decline in the abundance and, subsequently, in the
encounter rates of higher ranked resources. They go on to explore conditions under
which the costs of searching for declining high-ranked prey begin to outweigh the
net returns of these energy-rich resources, making it worthwhile to invest in lower
ranked plant resources despite their relatively higher handling costs. Under condi-
tions of continued resource depression, this trade-off between search and handling
costs results in a broad-based diet where the primary foraging costs are derived
from handling, or processing, lower ranked resources rather than searching for
higher ranked resources. The domestication of plant resources within such a subsis-



168 M.A. Zeder

tence economy is seen as a product of increases in handling efficiency (either from
improvements in technology or from changes in the morphology of the plants them-
selves) that further boosts net returns. Domestication of animals is characterized not
as a means of compensating for declining game as Foley earlier proposed (Foley
1982) but as a way of further reducing the handling costs of lower ranked plant
resources through their conversions into meat and milk. Winterhalder and Goland
(1993, 1997) added to this discussion with a consideration of the conditions under
which changes in the density, reproductive capacity, and net yield of lower ranked
plant resources might raise their rank in the menu of available resources, setting
foraging groups on the path to farming by initiating co-evolutionary relationships
between humans and plants that boost net return rate along the lines explored by
Rindos (1984).

Initial applications of diet breadth models to archaeological case studies can
be found in Piperno and Pearsall’s study of agricultural origins in the Neotrop-
ics (Piperno and Pearsall 1998) that holds the changing environmental conditions
in the Early Holocene responsible for altering the menu of resources available to
foraging populations in lowland Central and South America. Expansion of forests
into previously open areas during this time increased the search costs of previously
more abundant, higher ranked open-habitat resources (including large and medium-
sized grazers like mammoths, glyptodonts, flat-headed peccaries, and horses, as
well as high-quality, low-cost plant resources like dry-land cacti and legumes).
The decreasing availability of these high-ranked resources caused by the post-
Pleistocene changes in Neotropical environments resulted in an increasing emphasis
on a widening array of previously little exploited lower ranked tropical forest plant
and animal resources (i.e. smaller, often arboreal, game animals with higher search
and capture costs and plants like squashes, manioc, yams, and other wild roots and
tubers which at low densities provided too little return and were too costly to process
to make them a worthwhile dietary component). Increasing human focus on certain
plant species (those with a combination of particular life history, nutritional, and
genetic attributes) eventually led to their domestication through a co-evolutionary
cycle of enhanced returns and increasing human dependence (Piperno and Pearsall
1998, see also Piperno 2006).

Another early advocate of the application of behavioral ecology to the transition
from foraging to farming, Gremillion (1996, 1998) drew on a range of HBE con-
cepts (i.e. optimization, risk management, and opportunity costs) to frame various
hypotheses for the shift in resource utilization and the adoption of small seeded plant
domesticates in eastern North America at around 1000 BC. In the first archaeologi-
cal application of behavioral ecology to animal domestication, Alvard and Kunzner
(2001) considered the circumstances under which the immediate benefits of slaugh-
tering an animal on encounter might be deferred long enough for a herd of managed
animals to reach a sustainable size. They argue that the relatively rapid reproductive
rate of medium-sized mammals addressed this discounting dilemma most effec-
tively which is the reason why animals like sheep and goats were domesticated
before larger meat package animals like cattle.
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Kennett and Winterhalder’s (2006) recent edited volume greatly expands upon
the range and scope of HBE applications to the study of agricultural origins and
diffusion. Rather than a punctuated switch for one dominant subsistence mode
to another, chapters in this influential volume portray the transition from for-
aging to farming as an attenuated process in which managed resources (either
locally domesticated or introduced from elsewhere) gradually infiltrate subsistence
economies based on wild plant and animal resources. In each case, authors mar-
shal a variety of different HBE principles and models to help explain the timing
and the scope of the incorporation of domestic resources into these economies.
The delayed embrace of maize agriculture in both the Pacific coast of southern
Mexico (Kennett et al. 2006a) and in southeastern Arizona (Diehl and Waters 2006),
for example, are both viewed from the perspective of diet breadth, cost-benefit
analysis in which initially more profitable foraging strategies in these regions are
only replaced when maize agriculture becomes more productive. In the Mexican
case, a more robust embrace of maize agriculture is deferred until evolved vari-
eties of higher yield maize become available. In the Arizonan example, the intro-
duction of ceramic storage technology that mitigates storage losses is the added
feature that makes an investment in maize more worthwhile. Denham and Barton
(2006) similarly use diet breadth concepts to show how increasing human encour-
agement of starch-rich tropical plants elevated their rank within the subsistence
round of foragers in highland New Guinea, resulting in decreased mobility and
increased dependence on plant cultivation. Concepts of marginal valuation are
used to sort out why certain foragers in the Fremont region of the eastern Great
Basin and northern Colorado Plateau decided to farm, while others did not (Barlow
2006).

Central place foraging models are brought to bear in Gremillion’s expanded con-
sideration of agricultural emergence in eastern North America which examines how
considerations of travel time between collection/cultivation localities and habitation
sites may have affected decisions about which plant resources to exploit and the
evaluation of the respective costs of the cultivation of domesticates and harvesting
wild plants (Gremillion 2006). Ideal free distribution models are applied to changes
in herd management, agricultural strategies, and land use by Neolithic farming pop-
ulations in eastern Spain (McClure et al. 2006) and to predict the pace and direc-
tion of island colonization in Oceania (Kennett et al. 2006). Aldenderfer introduces
the concept of costly signaling, a male reproductive strategy that has been linked to
hunting behavior (Hawkes and Bliege-Bird 2002; O’Connell et al. 2002), as a means
of explaining how hunters in the Andean highlands overcame discounting impedi-
ments to become camelid herders (Aldenderfer 2006). In many cases, the authors
of these thought-provoking essays acknowledge that they lack the kind of empirical
data needed to rigorously test the application of behavioral ecology to archaeolog-
ical case studies of agricultural origins (i.e. Kennett et al. 2006a, and see Smith
2006), concentrating instead on developing the test implications of these models as
applied to these particular case study examples and describing the kinds of data that
would be needed to evaluate their models.
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Agricultural Origins in the Near East

Each of these different applications of evolutionary biology to cultural evolution
has looked to the emergence of agricultural economies as a way of demonstrat-
ing the efficacy of these co-opted evolutionary models in the study of culture
change. Selectionist archaeologists cast this major transition in human history in
terms of a gradual unfolding of events in which universal Darwinian forces, oper-
ating independently of sentient human agency, shaped the trajectory of discrete
attributes within unique cultural lineages. Behavioral ecologists see agricultural
emergence as the cumulative product of day-to-day human decisions guided by a
set of microeconomic optimizing principles. Macroevolutionary archaeologists, on
the other hand, characterize the origins of agriculture as a revolutionary right-angled
departure from previous hunting and gathering adaptations guided by deliberate and
directed human responses to stresses and opportunities whose impact reverberated
across multiple societal levels.

As we have seen, case study examples used to advance these divergent posi-
tions have been drawn from around the world, from New Guinea to eastern North
America. Curiously very few of these case studies have been based in the Near
East, arguably the oldest and best known example of agricultural origins and the
one that produced many of the major crops and livestock animals found in agri-
cultural economies today. Even the Rosenberg (1990, 1994a, 1998) and the Kuijt
and Prentiss (this volume) case studies discussed above stop just short of the actual
domestication of plant and animal species and do not consider the subsequent coa-
lescence of agricultural economies based on plant and animal domesticates.

This is particularly surprising given the increasing resolution of the empirical
record of agricultural origins in this region. After more than 50 years of concen-
trated research there is now a detailed and comprehensive archaeological record of
agricultural origins from all parts of the broad Fertile Crescent arc that spans the
Near East. The regional scope of this work includes the far eastern Fertile Cres-
cent of the Zagros Mountains and its piedmont where, from the 1950s through the
1970s, the first interdisciplinary expeditions examining Near Eastern agricultural
origins were conducted (Braidwood and Howe 1960, Braidwood et al. 1983; Hole
and Flannery 1967; Hole et al. 1969; Morentsen 1974, 1975; Smith 1972; Solecki
1981; Solecki 1965, (Figs. 6.1–6.2, Table 6.1). The southern and northern Levant
stretching from the Sinai to the Upper Euphrates Valley has been the focus of more
than three decades of intensive investigation into agricultural origins (Aurenche et
al. 1988, 1989; Bar-Yosef 1982, 1990; Bar-Yosef et al. 1991; Cauvin 1978; Goring-
Morris 1987; Moore 1991; Perrot 1983). Most recently, there has been a great deal
of high profile work in the foothills and highlands of the eastern Taurus Moun-
tains of southeastern Anatolia (Hauptmann 1993, 1999; Hours and Copeland 1983;
Kozlowski 1999; Rosenberg 1994b; Rosenberg and Davis 1992), in central Anatolia
(Esin and Harmankya 1999; Özbasaran 2000; Watkins 1996), and even on Cyprus
60 km off the Levantine coast (Guilaine and Briois 2001; Peltenburg 2003), which
seems to be the beachhead of the first diffusion of Neolithic economy out of the Near
East and into the Mediterranean Basin (Vigne et al. 2003; Zeder 2008a). Moreover,
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Fig. 6.1 Map of the Near East showing location of major sites. See Table 6.1 for names of sites

the past decade has witnessed remarkable advances in the documentation of domes-
tication (see Zeder et al. 2006a, b) with increasingly well-developed archaeological
and genetic analytical methods providing new insights into the process of domes-
tication of many of the major Near Eastern crops and livestock. An increasingly
refined temporal framework for these developments has also been built using pre-
cise and accurate small sample radiometric methods and calibration equations (Byrd
2005; Zeder 2009).

The Near Eastern record of the transition from foraging to farming has some-
thing to offer evolutionary anthropologists of all persuasions and would seem the
ideal case study example for the evaluation of the efficacy of different evolutionary
approaches to the study of culture change. The remarkable decades-long study of
Kowzlowski and Aurenche (2005), for example, which uses a wide array of artifact
types and architectural styles to construct deep-time subregional cultural lineages
provides the ideal data set for the application of a selectionist cladistic analysis (i.e.
Lipo et al. 2006). The depth and scope of this region-wide record, and its increas-
ing temporal resolution is certainly complete enough to confirm that evidence of
punctuated change is real and not the artifact of a spotty empirical record or the
product of a faulty cultural typology based on an inadequate understanding of cul-
tural variability. And although even with this exemplary empirical record we are
still some way from being able to monitor daily decisions of individual actors or to
tabulate accurate kilocalorie estimates of the energy costs in procuring Near Eastern
resources and their returns, we do have a fairly robust understanding of the range
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Fig. 6.2 Time line of Near Eastern sites, Levantine chronology, and climatic conditions. Compiled
using information from Bar-Yosef and Meadow, 1995; Aurenche et al. 2001; Kuijt and Goring-
Morris, 2002; Nesbitt, 2002, and Byrd, 2005

of resources utilized and the ways in which human interaction with these resources
evolved over time, information well suited to a behavioral ecological approach to
the study of culture change.

Although the empirical details of his model have not stood the test of time,
V. Gordon Childe’s conception of the basic nature of Neolithic emergence and its
key distinguishing features outlined in his classic essay on the Neolithic Revolu-
tion (Childe 1951) provides an ideal rubric for the evaluation of the efficacy of
these co-opted evolutionary models in characterizing the unfolding events that sur-
rounded the emergence of agricultural economies in the Near East. The ten com-
ponents Childe identified as key constituent elements of the Neolithic Revolution
include the economic, social, and ideological aspects of this transition, as well as
key material culture attributes needed to evaluate each of the different evolution-
ary frameworks considered here—whether these components are viewed as discrete
attributes shaped by Darwinian forces, as parts of a constellation of interacting traits
that comprise the Neolithic Bauplan, or as the set of external and internal constraints
that structured resource selection over the course of the transition from foraging
to farming. Childe’s ten components are the following: (1) an agricultural econ-
omy based on domesticated plants and animals, (2) exponential population growth,
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Table 6.1 Major Near Eastern Sites (from Bar-Yosef and Meadow, 1995; Aurneche et al. 2001;
Nesbitt, 2002, Byrd, 2005)

Ref. No Site Region Modern country Dates kya cal. BP

1 Oahalo II Southern Levant Israel 24.0–22.0
2 Ein Gev IV Southern Levant Israel 18.0–16.0
3 Neve David Southern Levant Israel 18.0–16.0
4 Kharaheh IV Southern Levant Jordan 18.0–15.0
5 Beidha Early

Natufian
Southern Levant Israel 15.5–14.0

6 Hayonim Cave &
Terrace

Southern Levant Israel 15.5–11.0

7 Wadi al-Hammeh 27 Southern Levant Jordan 15.0–13.0
8 Ain Mallaha Southern Levant Israel 14.0–12.0
5 Beidha Late

Natufian
Southern Levant Israel 13.4–12.3

9 Jericho Natufian Southern Levant Israel 13.7–12.3
10 Iraq ed Dubb Southern Levant Jordan 13.2–11.5
11 Hatoula Southern Levant Israel 13.7–12.9
12 Dhra Southern Levant Jordan 11.6–11.2
13 Netiv Hagdud Southern Levant Israel 11.5–10.8
14 Gigal I Southern Levant Israel 11.4–11.2
9 Jericho PPNA&B Southern Levant Palestine 11.2–9.5
15 Aswad Southern Levant Syria 10.5–9.3
16 Ghoraife Southern Levant Syria 10.8–10.3
17 Wadi el-Jilat 7 Southern Levant Jordan 10.5–10.0
18 Yiftahel Southern Levant Israel 10.8-8.8
19 ‘Ain Ghazal Southern Levant Jordan 10.4–8.2
5 Beidha PPNB Southern Levant Jordan 10.2–9.5
20 Basta Southern Levant Jordan 9.5–8.7
21 Ramad II Southern Levant Syria 9.4–8.6
22 Khirbet Hammam Southern Levant Jordan 9.0–8.5
23 Abu Hureyra I Northern Levant Syria 13.3–11.5
24 Mureybit Ia-IV Northern Levant Syria 12.6–10.0
25 Dja’de Northern Levant Syria 11.6–11.0
26 Jerf el Ahmar Northern Levant Syria 11.3–10.9
27 Tel Kerkh Northern Levant Syria 10.5–10.2
23 Abu Hureyra II Northern Levant Syria 10.0–9.0
28 Haloula Northern Levant Syria 9.7–8.5
29 Ras Shamra Northern Levant Syria 9.5–8.6
30 Bouqras Northern Levant Syria 9.5–8.2
31 Hallan Çemi Central Fertile

Crescent
Turkey 13.0–11.3

32 Göbekli Tepe Central Fertile
Crescent

Turkey 11.2–10.5

33 Navali Çori Central Fertile
Crescent

Turkey 10.7–9.7

34 Cayönü Aceramic Central Fertile
Crescent

Turkey 10.5–8.5

35 Cafer Höyük Central Fertile
Crescent

Turkey 10.2–9.5

36 Grittle Central Fertile
Crescent

Turkey 9.5–8.8
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Table 6.1 (Continued)

Ref. No Site Region Modern country Dates kya cal. BP

34 Cayönü Ceramic Central Fertile
Crescent

Turkey 8.4–8.3

37 Palegawra Eastern Fertile
Crescent

Iraq 16.0–12.0

38 Shanidar B1&2 Eastern Fertile
Crescent

Iraq 15.0–12.3

39 Zawi Chemi
Shanidar

Eastern Fertile
Crescent

Iraq 13.0–12.3

40 Qermez Dere Eastern Fertile
Crescent

Iraq 12.0–11.2

41 Nemrik Eastern Fertile
Crescent

Iraq 11.5–9.2

42 M’lefaat Eastern Fertile
Crescent

Iraq 11.5–11.0

43 Asiab Eastern Fertile
Crescent

Iran 11.0–10.5

44 Ganj Dareh Eastern Fertile
Crescent

Iran 10.0–9.7

45 Ali Kosh Eastern Fertile
Crescent

Iran 9.5–8.0

46 Jarmo Eastern Fertile
Crescent

Iraq 9.5–8.0

47 Guran Eastern Fertile
Crescent

Iran 9.3–8.5

48 Sarab Eastern Fertile
Crescent

Iran 9.0–8.5

49 Pinarbassi A Central Anatolia Turkey 10.5–10.2
50 Aşikli Höyük Central Anatolia Turkey 10.4–9.4
51 Suberde Central Anatolia Turkey 9.6–8.8
52 Can Hasan III Central Anatolia Turkey 9.4–8.7
53 Çatal Höyük East Central Anatolia Turkey 9.4–8.2
54 Erbaba Central Anatolia Turkey 8.6–8.4
55 Aetokremnos Cyprus Cyprus 12.0–11.7
56 Mylouthikia Cyprus Cyprus 10.3–9.5
57 Shillourokambos Cyprus Cyprus 10.2–8.5

(3) storage of surplus and a system of delayed returns of productive resources,
(4) sedentism, (5) trade networks focusing on nonessential items, (6) decentral-
ized social mechanisms for the coordination of collective activities, (7) associated
and enabling magico-religious traditions that focus on the promotion of fertility, (8)
ground stone implements, (9) pottery, and (10) weaving implements (e.g., spindle
whorls). The following discussion presents a relatively abbreviated summary of the
Near Eastern empirical record for each of these key features, considering both the
timing of their appearance in the archaeological record and the regional variability
in how they are manifested. A more comprehensive review of this very large data
set can be found in Zeder 2009.
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Material Culture Attributes (Components 8–10)

The appearance of material culture attributes in Childe’s model provide convenient
temporal brackets for Neolithic emergence in the Near East. Weaving implements
in the form of clay spindle whorls are the last of the ten components to appear. First
reported about 9,500 cal. B.P., they become quite ubiquitous, especially in the cen-
tral and eastern Fertile Crescent, at about 9,000 cal. B.P. (Kowzlowski and Aurenche
2005: 31, 258)—a development which indicates that the genetically driven changes
that transformed sparse secondary coat hairs of caprines into dominant wooly fleece
had taken place by this time (Bökönyi 1977; Ryder 1983).

Pottery is also a relatively late constituent element of Neolithic emergence in
the Near East. Clay-crafted ceramics are first documented at the site of Ganj Dareh
in highland Iran at about 10,000 cal. B.P. (Smith 1976). The spread of undeco-
rated ceramics is quickly followed by painted wares found in the Zagros, south-
eastern Anatolia, the northern Levant, and central Anatolia by about 9,000 B.P.
with each region displaying distinctive stylistic variants (Kowzlowski and Aurenche
2005:32–34, 270–273). Pottery was not used in the southern Levant until about
8,400 cal. B.P. (Aurenche et al. 2001).

Ground stone tools, on the other hand, are the earliest of Childe’s ten key com-
ponents to appear in the Near East. Both bedrock and portable ground stone mortars
clearly associated with cereal processing are found in the southern Levant as early
as 24,000 years ago (Piperno et al. 2004; Weiss et al. 2004). They are ubiquitous
throughout the southern Levant, along with pestels, querns, stone bowls, and hand
stones by about 14,000 cal. B.P. (Bar-Yosef 1990, Bar-Yosef and Meadow 1998:57),
with the full complement of ground stone tools widespread across the Fertile Cres-
cent by about 13,000 cal. B.P. (Kowzlowski and Aurenche 2005:23, 145–150).

The appearance of these different material culture attributes, from 24,000 to
9,500 cal. B.P., brackets a very long temporal span of more than 14 millennia.
Even if one starts the Neolithic countdown clock with the widespread appearance
of ground stone tools at 14,000 cal. B.P. and Neolithic emergence with the appear-
ance of pottery at about 10,000 cal. B.P., this is still a quite extended 4,000-year
period during which the other eight constituent components make an appearance at
different times and places in the Near East.

Sedentism and Storage (Components 3 and 4)

The ground stone tools whose appearance brackets the beginning of the temporal
span considered here were used by mobile Early Epipaleolithic (Kebaran) period
foraging populations in the Southern Levant (24,000–18,000 cal. B.P.). Even during
the height of the Late Glacial Maximum (c. 23,000 cal. B.P.), small groups of for-
agers seem to have congregated, possibly for extended periods of time, in favored
locations like Ohalo II on the shores of the Sea of Galilee. While residing in these
sheltered based camps they utilized a broad spectrum of plant resources including a
wide variety of small and large seeded wild cereals, legumes, nuts, and fruits, and a
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diverse array of game animals (Nadel 2004; Piperno et al. 2004; Weiss et al. 2004).
Mobile foraging adaptations proliferated in the ensuing Geometric Kebaran period
(18,000–14,600 cal. B.P.) when, under conditions of climatic amelioration, popu-
lations expanded into more desertic areas (Bar-Yosef and Meadow 195:54). These
people seem to have followed a similar seasonal round, dispersing into upland areas
in spring and summer and coalescing into larger social units at sites like Neve David
and in Gev IV, in the autumn and winter. Although there seems to have been a
heavy emphasis on plant processing in these base camp settlements, there is no evi-
dence for storage in Middle Epipaleolithic sites, although this may be attributable
to the lack of large-scale horizontal excavation of these sites or the use of per-
ishable baskets for plant storage (Bar-Yosef 1990; Byrd 2005:254; Henry 1989:
169–179).

Sedentary communities are clearly evident in the southern Levant in the follow-
ing Early Natufian (ca. 14,000–12,0500 cal. B.P.) in the form of large (c. 1200 m2)
base camps situated in strategic locations with access to several different resource
zones that housed as many as 60 people in small oval structures (Byrd 2005:255).
Year round occupation of at least some of these base camps is indicated by the sea-
sonality of plant and animal resources utilized and by the presence of commensal
animals that exploit the niche created by long-term human habitation (Tchernov
1991). Limited evidence for storage in these base camps can be found in the plas-
tered pits that occur outside of house structures at the site of Ain Mallaha in the
Upper Jordan Valley and the paved bins at Hayonim Terrace (Bar-Yosef 1982, Kuijt
in press). The smaller, ephemeral sites that radiate from larger base camps suggest
continued seasonally mobile foraging activities during this first phase of the Late
Epipaleolithic (Henry 1989:219).

The resumption of more mobile settlement patterns in the subsequent Younger
Dryas climatic down turn of the Late and Final Natufian southern Levantine
sequence (12,900–11,600 cal. B.P.) is followed by a return and proliferation of
sedentary settlement patterns in the following Pre-Pottery Neolithic (PPNA) that
overlaps with the end of the Younger Dryas and the ensuing climate ameliora-
tion in the Early Holocene (c. 12,000–10,500 cal. B.P.). PPNA settlements like
Nativ Hagdud, Gigal, and Dhra’ were often located near springs or marshy areas.
They range in size from 2000 m2 hamlets to 2.5 ha “villages” comprising numer-
ous circular or oval semi-subterranean houses (Bar-Yosef 1992:34, Bar-Yosef and
Meadow 1995:62). In contrast to Early Natufian settlements, there is ample evi-
dence for storage both inside and outside of houses in the form of pits, bins,
and even what have been interpreted as “silos” (Bar-Yosef and Meadow 1995:62;
Kuijt 2009). There is, however, also evidence for special temporary campsites
likely used for the extraction of special resources during the PPNA (Bar-Yosef and
Meadow 1995:62).

The following Early PPNB period (10,500–10,000 cal. B.P.) marks the begin-
ning of the shift from round or oval to small-scale subrectangular architecture
(Kuijt and Goring-Morris 2002:385). During the ensuing Middle PPNB (10,000–
9,200 cal B.P.), fully sedentary villages of up to 3 ha, situated in better watered parts
of the region, comprised of free-standing, multiroom rectangular structures (Byrd
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1994:659; Kuijt 2000:85). Smaller more ephemeral settlements with small rounded
buildings are still found in more arid zones, however (Kuijt and Goring-Morris
2002:388–389). In the Late PPNB (9,200-8,700 cal. B.P.) settlement shifts east-
ward with a number of 10–14 ha “mega-villages” like Ramad, Basta, and Khir-
bet Hammam established in the Eastern Jordan Valley, characterized by closely
packed, increasingly compartmentalized, and often two-story rectangular houses.
While storage facilities can be found outside of houses in the PPNA, over the
course of the PPNB storage functions shift to inside houses, with lower storey areas
often dedicated exclusively to storage (Kuijt 2000:81; Kuijt 2009 ). A period of cli-
matic deterioration culminating in the abrupt global pulse of cold, dry conditions
at 8,200 cal. B.P. coincides with the Final PPNB/PPNC which saw the collapse of
the large Late PPNB villages and the dispersal of population into more diffuse, less-
nucleated settlements (Bar-Yosef and Meadow 1995:45; Kuijt and Goring-Morris
2002:413). A new village system appears in the southern Levant in the following
Pottery Neolithic Period (ca. 8000–7800 cal B.P.) (Gopher and Gophna 1993).

The sparser record from regions outside the southern Levant sees the first evi-
dence of large, semi or fully sedentary settlement during the Late Epipaleolithic
climatic downturn at sites like Mureybit and Abu Hureya I (Cauvin 1978; Moore
et al. 2000) in the Middle Euphrates Valley, at Hallan Çemi in the Taurus region of
southeastern Anatolia (Rosenberg and Redding 2000), and at Zawi Chemi Shanidar
in the Zagros (Solecki 1981). All these sites are characterized by the presence of
relatively densely packed round and oval semi-subterranean structures, numerous
heavy ground stone tools, and some evidence of storage. Round houses in these
regions also transitioned into rectangular houses, with the earliest evidence of this
transition seen in the northern Levant at about 10,900 cal. B.P. (roughly 500 years
earlier than in the southern Levant) and the latest in the Zagros evidenced at the site
of Ganj Dareh at about 10,000 cal. B.P. Throughout the region the transition from
round to rectangular houses is accompanied by an increasing elaboration of storage
facilities within houses best exemplified by the sequence of storage configurations
seen at Çayönü in southeastern Anatolia (Özdoğan and Özdoğan 1989). Colonizing
populations that arrived in Cyprus at about 10,500 cal. B.P., in contrast, never seem
to have made the transition in architectural styles, retaining round houses throughout
the Neolithic (Peltenburg 2004).

Population Growth (Component 2)

Estimating the rate and amplitude of population growth from archaeological data
is never easy, which is why people often resort to using trends in resource inten-
sification and mobility as indirect proxy measures of population size and degree
of packing (Binford 2001; Rosenberg 1998)—a problematic practice when one is
testing models that hold demographic pressures responsible for changes in a broad-
ening of the resource base and sedentism (Zeder 2006a, 2009 Zeder and Smith in
press). Though admittedly incomplete in many regards, survey data recording the
number, size, and spacing of settlements and the intensity and duration of their occu-
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pation are a preferable alternative to such proxy data. The evidence for population
growth in the southern Levant comes from comprehensive studies by Henry (1989,
2002) for the Epipaleolithic up to the Early Natufian and by Kuijt and Goring-Morris
(2002:424, Kuijt 2000)for the Late Natufian through the PNNB. Despite the marked
increase in settlement size and thickness of deposits in Early Natufian settlements,
population growth over the course of the Epipaleolithic and into the PPPNB seems
to have been a rather slow and incremental process without clear evidence of pack-
ing or pressure on resources (Henry 1989). The exponential spike in population
levels which is one of Childe’s ten components of Neolithic emergence is not seen
in the southern Levant until the Late PPNB, with a subsequent crash in population
in the ensuing Pottery Neolithic A (PNA) periods at about 8,300 cal. B.P (Kuijt and
Goring-Morris 2002).

Population measures in the rest of the Fertile Crescent suggest even lower pop-
ulation densities in the Epipaleolithic through the beginning of the Pre-Pottery
Neolithic, with possible relatively empty areas separating settlement zones in
between the southern and northern Levant, southeastern Anatolia, central Anatolia,
and the Zagros (Kowzlowski and Aurenche 2005:85). Evidence for demographic
trends across this broad area echo those in the southern Levant suggesting a slow
and gradual process of population growth that spikes toward the latter part of
the sequence at about 9,500 to 9,000 years ago (Hole 1990a; 1990b; Hole and
Flannery 1967; Morentsen 1974, 1975; Özbaşaran and Buitenhuis 2002; Özdoğan
2002).

Mechanisms for Social Cohesion (Component 6)

The transition from small round or oval houses to rectangular multiroom struc-
tures witnessed throughout the region provides special insight into changes in social
mechanisms operating at the household level. While originally read as indicative
of a shift from a system of partilineal, polygamous households to that of monoga-
mous, nuclear families (Flannery 1972), Byrd has subsequently argued that both the
smaller round houses and the later rectangular ones were occupied by nuclear fami-
lies (Byrd 1994, 2005). Flannery (1993, 2002), Byrd (2000) and Kuijt (2000,2009 )
all agree, however, that the move from storage structures located outside of houses
to the increasing formalization of storage and other activity areas within households
witnessed during this architectural transition signals the increasing importance of
notions of restricted ownership over resources and resultant increases in individual
household autonomy. This shift, though different in timing and in the precise details
of household arrangement, is seen in all regions of the Fertile Crescent.

At the same time household-level organization was looking progressively inward,
and there seems to have been corollary developments in community organiza-
tion directed at leveling differences among households and promoting commu-
nity cohesion. Elements of community-level organization can be traced as far back
as the Early Natufian (c 13,000 cal. B.P.) in a large structure with plaster and
painted benches at Ain Mallaha argued to have served a nondomestic function
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(Byrd 1994:259). Late Natufian sites of Hallan Çemi and Zawi Chemi Shanidar
(c. 12,500 cal. B.P.) provide several indications of structures, public areas, and pos-
sible feasting activities all believed to help promote community cohesion (Rosen-
berg and Redding 2000, Solecki 1981:53–54; Solecki and McGovern 1980).

The best known example of concerted communal activity in the major stone con-
structions built by inhabitants of PPNA Jericho (ca. 11,000 cal. BP) (Kenyon 1981).
These massive structures included a wall, that may have helped divert seasonal flash
flooding (Bar-Yosef 1986), and a tower, which at one point served as a repository
for collective burials providing a ritual focus for the community that expended so
much energy building this major stone construction (Bar Yosef 1986; Bar-Yosef and
Meadow 1995:63; Kuijt and Goring-Morris 2002:373–376). Additional ritual focal
points are found in Southeastern Anatolia in the large, symmetrically arranged, T-
shaped stone monoliths decorated with bas-relief images of animals at the site of
Göbekli Tepe and Karahan used over the course of the PPNA and into the early
PPNB (11,000–9,500 cal. B.P) (Çelik 2005; Schmidt 2005). Special purpose con-
structions of varying form and elaboration are found throughout the Fertile Cres-
cent in the clearly nondomestic buildings found in every phase of occupation at
Çayönü in southweastern Anatolia (Özdoğan and Özdoğan 1989), the “shrines” at
‘Ain Ghazal in the southern Levant (Rollefson 2000), and the “cult buildings” at
Aşikli Höyük in central Anatolia (Esin 1998). Despite variations in the form of
these special function constructions, the general underlying picture that emerges
from across the region is one of essentially self-contained independent communities
in which highly autonomous households were bound together by community-level
social events and ritual (Hole 2000)—a picture of social life that corresponds well
to Childe’s image of the decentralized social mechanisms used to coordinated of
collective activities in emergent Neolithic communities.

Further insight into social mechanisms that held communities together can be
found in burial treatments. The first real concentration of human burials is found in
the Early Natufian sedentary communities of the southern Levant. The grave goods,
body placement, and burial architecture of often collective Early Natufian burials
has been interpreted by Byrd and Monahan (1995:283; Byrd 2005:257) as indica-
tive of horizontal rather than vertical differentiation between individuals, with burial
practices reinforcing affiliations between different age, grade, and sex distinctions
that cut across kinship distinctions and promote community cohesion. More mobile
Late Natufian people in the southern Levant returned to abandoned Early Natufian
camps to bury their dead, often as secondary burials with few or no grave goods, per-
haps as a way of connecting with the community structure that emerged during eas-
ier times. Despite the lack of any form of social distinction in Late Natufian burials,
Byrd and Monahan (1995:283) see the practice of selective skull removal of certain
individuals from these graves as a signal of emergent notions of individual leader-
ship. The primary burial of unornamented bodies and selective secondary removal of
skulls, which may be decorated and reburied in extra-household more public places,
continues into the PPNA and intensifies in the ensuing PPNB in the southern Lev-
ant. This practice is interpreted by Kuijt (2000; Kuijt and Goring-Morris 2002) as
evidence of ritual practice directed at minimizing differences between households,
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while emphasizing a collective community ethos built around lineage lines and a
sense of shared leadership among households.

While once again different in many details, burial practices elsewhere in the
Fertile Crescent seem to echo themes seen in the southern Levant. The necropo-
lis at Çayönü containing the remains of some 300–400 individuals, including up
to 90 disarticulated skulls, and some evidence of animal and perhaps even human
sacrifice (or less dramatically, but perhaps more likely, post-mortem dismember-
ment) provides a particularly good example of the dead forming a focus point for
the cohesion of the community of the living (Hole 2000; Özdoğan 1997). Skull
removal and decoration also finds its way to central Anatolia at the well-known
Late PPNB site of Çatal Höyük. Instead of being placed in a central community
focal point as done in the southern Levant, the decorated skull found at Çatal Höyük
is placed within a house—a practice interpreted as reinforcing household-level rit-
ual at a site that is argued to lack evidence of corporate ritual or civic leadership
(Asouti 2006).

Magico-religious Traditions Emphasizing Fertility (Component 7)

Insight into ideology and views of the cosmos can be sought in the small portable
clay or stone figurines often thought to be vehicles of magic or charms used in
ritual acts (Ucko 1968; Voigt 2000). In a radical departure from Natufian figura-
tive art dominated by representations of animals or genderless humans, the PPNA
(c. 12,000–10,500 cal. B.P.) sees a proliferation of female figurines and other clay
objects emphasizing fecundity and reproduction (Bar-Yosef and Meadow 1995:64;
Kuijt and Goring-Morris 2002:377) that seem to correspond quite well with Childe’s
seventh component of Neolithic emergence. While much has been made of the
ascendancy of “mother goddess” symbols during the PPNA (as well as the later
rise of bull symbols in the ensuing PPNB) (Cauvin 2000a, b), it is important to
note that there is ample representation of male and genderless imagery in portable
art, as well as continued representation of a wide variety of animal symbols. More-
over, while female figurines can be found across the Fertile Crescent during the
PPNA and later, there is a great deal of regional variation in posture, ornamentation,
and style in female representation (Kowzlowski and Aurenche 2005:28-29). The
degree of regional variation in the use of these symbols runs counter to the Cau-
vin’s evangelizing scenario of the spread of northern Levantine symbols and other
aspects of Neolithic life across and, eventually, out of the Fertile Crescent. Although
certain symbolic elements recur in both portable and nonportable art across the
region (female figurines, bull representations and animal crania set into architecture,
snakes and birds of prey in glyptic art, and wall murals), there is enough regional
variability in this art to suggest that peoples of the central Fertile Crescent, with
their distinctive megaliths and figurative art, shared a common symbolic system
(and possibly a common language) that was distinct from people in the southern
Levant, Zagros, and central Anatolia (Kowzlowski and Aurenche 2005; Stordeur
2004).
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Trade Networks (Component 5)

Although Childe maintained that emergent Neolithic communities were essentially
self-sufficient, he also predicted that trade among food-producing communities,
especially in nonessential or luxury items, established essential communication
channels that were responsible for the spread of Neolithic lifestyles. Trade in exotic
items (obsidian, marine shells, rare stones) is seen in the Near East as far back as the
Epipaleolithic (Byrd 2005:254), overlaying a process of increasing regionalization
in lithic industries. Over the course of the PPNA, the process of localization in many
elements of material culture continues, with a corollary increase in the range and
amount of long distance exchange of traceable trade items (Bar-Yosef and Meadow
1995, Bar-Yosef Mayer 2000; Kuijt and Goring Morris 2002).

An exponential expansion and elaboration of interregional trade, however, is not
seen until the PPNB, during which time a vast “interaction sphere” seems to have
existed linking all areas of the Fertile Crescent. These far flung trade networks are
sometimes portrayed as the primary vehicles for the diffusion of Neolithic lifeways
across the region, whether emanating from the southern Levant (Bar-Yosef 2001;
Bar-Yosef and Belfer-Cohen 1989), from the Euphrates Valley (Cauvin 2000a b),
or from the region between the upper Euphrates and the Tigris (Kowzlowski and
Aurenche 2005). However, there is also considerable evidence for a more polycen-
tric view of the PPNB world as made up of more fragmented distinct local cultures
that both evolved and remained relatively independent of one another (Gebel 2002,
2004; Rollefson 2004; Rollesfson and Gebel 2004). Despite the persistence of local
traditions in different parts of the Fertile Crescent, there can be no denying that the
PPNB witnessed an explosion of trade items across the region that included exotic
goods, lithics, and other elements of domestic technology (including plant and ani-
mal domesticates), as well as various elements of social and religious behavior that
can be found from the southern Levant to the Zagros and into central Anatolia. The
spread of so many aspects of Neolithic life, when combined with the continued
regional identity of material culture across the region, suggests the existence of a
pan-regional social, economic, and ideological interaction sphere into which local
communities selectively subscribed, adopting and tailoring certain foreign elements
to meet localized needs (Asouti 2006).

Agricultural Economy Based on Plant and Animal Domesticates
(Component 1)

The final and central component of Childe’s Neolithic model, the domestication
of plants and animals and the development of agricultural economies, is coming
into increasingly high-resolution focus in the Near East. Documenting the process
of domestication and the emergence of agriculture has been a primary objective
of research in the region for more than a half a century (Braidwood and Howe
1960; Braidwood et al. 1983). The last decade, in particular, has witnessed remark-
able advances in our understanding of how this process unfolded in the Near East,
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thanks in large measure to the development of breakthrough archaeological, genetic,
and chronometric methods for detecting and dating the process of plant and animal
domestication (see discussion in Zeder et al. 2006a, 2006b). Perhaps the greatest
breakthroughs have been in the development of powerful new markers of domesti-
cation that are not only transforming our understanding of how this process unfolded
but are also causing a reconsideration of the very concept of domestication and the
relationships between domestication and agricultural emergence (see discussion in
Zeder 2006a, 2006b).

The earliest morphologically altered plant domesticates in the region have
been argued to be the handful of plump grains of rye recovered among the
large quantity of wild cereals and other wild plants remains from Late Natufian
(c. 13,000–12,000 cal B.P.) levels at Abu Hureyra in the northern Levant (Hillman
2000). The domestic status of these rye remains is controversial (see Nesbitt 2002),
but even if domestic rye were present at Abu Hureyra, this potential domesticate
appears to have had an ephemeral existence, since domestic rye is not seen again in
Near Eastern assemblages for another 2,000 years when it appears at the site of Can
Hasan III in southeastern Anatolia (Hillman 1978). Modern domestic rye appears to
have had a European origin (Zohary and Hopf 2000).

Barley is another possible candidate for the earliest Near Eastern plant domes-
ticate based on the non-shattering, tough rachises found in small numbers among
wild, brittle rachis barley at PPNA Nativ Hagdud (Bar-Yosef and Kislev 1989).
The small percentage of tough rachis grains in this assemblage (about 4%), how-
ever, is within the range of occurrence of this domestic morphotype in modern
wild strands of barley, raising questions whether these grains represent true domes-
ticates or the precursors of varieties eventually selected in the domestication process
(Kislev 1989 1997; Zohary 1992). Another proposed PPNA domesticate (c. 11,400
and 11,200 cal. B.P.), the parthenocarpic figs (non-seed-bearing) found at Gigal I in
the lower Jordan Valley (Kislev et al. 2006a), have also been argued to have been the
mutant forms known to occur in wild figs (Denham 2007; Lev-Yadin et al. 2006a;
but see Kislev et al. 2006b.)

The earliest securely identified and dated evidence of the arrival of tough rachis
domestic einkorn wheat in the Near East was not found until the Early PPNB
(c.10,500 cal. B.P.) at sites in southeastern Anatolia: Navali Çori, Cafer Höyük, and,
possibly, Çayönü (Nesbitt 2002; Tanno and Wilcox 2006b). Firm evidence of tough
rachis, domestic two-row barley is not found until the Middle PPNB (c. 10,000 cal
B.P.) at which time it was recovered from sites throughout the Fertile Crescent and
central Anatolia (Nesbitt 2002). The Middle and Late PPNB also saw the devel-
opment of various forms of free threshing wheat and barley (Nesbitt 2002). The
addition of domestic varieties seems to have been very gradual, with tough rachis
varieties comprising only 10% of the einkorn recovered from Early PPNB levels at
Navali Çori and domestic morphotype barley only 35% of the barley recovered from
Middle PPNB levels at Aswad , and 50% of the Late PPNB barley at Ramad (Tanno
and Wilcox 2006).

Evidence for initial domestication of non-cereal crop plants like pulses is less
clear since morphological markers of pulse domestication are either absent or not
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yet identified. However, based on the habits of wild pulses (their high rate of seed
dormancy, low yield, and the tendency of their seed pods to shatter when ripe) it has
been argued that large quantities of lentils recovered from sites like Jerf el Ahmar
and Netiv Hagdud make it likely that lentils were under cultivation and well on
their way to full domestication in both the northern and southern Levant by the
PPNA (Weiss et al. 2006). Early PPNB (c. 10,200 cal. B.P.) chickpeas and fava
beans recovered in northwestern Syria at the Tel Kerkh are also thought to represent
an early stage of domestication of these staples of the modern Near Eastern diet
(Tanno and Wilcox 2006b).

The possibility that cereal and pulse crop plants were subjected to a prolonged
period of intensive cultivation prior to displaying characteristic morphological
markers of domestication is becoming increasingly more likely. A variety of meth-
ods are now being used to monitor this process, including the presence of weed
complexes characteristic of cultivation (Colledge 1998, 2002), the likely movement
of plants outside their preferred habitats, the progressive decrease of other gathered
plants in archaeobotanical assemblages, and increases in the breadth (but not the
length) of seeds (Wilcox et al. 2008), all which are taken to be signs of human man-
agement of morphologically wild cereals and pulses. These markers have been used
to argue that intensive cultivation of wild cereals and pulses stretches back perhaps
as far the Late Natufian at sites like Mureybit and Abu Hureyra (Colledge 2002)
and was certainly practiced by the PPNA in both the southern and northern Levant
(Tanno and Wilcox 2006a; Wilcox 2005; Wilcox et al. 2008). The delay between
intensive cultivation of future crop plants and the display of morphological change
may, in fact, be as much as several millennia (Weiss et al. 2006; Wilcox et al. 2008).
The timing of the leading edge of this process is still uncertain, but both macro-and
micro-botanical evidence from Early Epipaleolithic Ohalo II definitively demon-
strates the utilization of wild cereals in the southern Levant reaches back at least
24,000 years ago (Piperno et al. 2004; Weiss et al. 2004).

Dogs with characteristic shortened jaws and crowded teeth found in burial con-
texts at Ain Mallaha (c. 13,000 cal B.P.) in the southern Levant (Davis and Valla
1978; Tchernov and Valla 1997) and a dog jaw found in roughly contemporary
levels at Palegawra cave in the Zagros (Turnbull and Reed 1974) provide the ear-
liest evidence of animal domestication in the Near East. Believed to have been a
nonfood domesticate in the Near East, dogs probably entered into association with
humans through the same commensal relationship as mice, rats, and sparrows drawn
to human habitations to feed off refuse (Zeder in press).

Evidence for the appearance of morphologically altered domestic livestock
species is much less clear. For more than 30 years, the industry standard for docu-
menting initial livestock domestication has been a marked and sudden reduction in
overall body size said to occur in all livestock species including sheep and goats,
pigs, and cattle (Grigson 1969; Helmer 1992. Hongo and Meadow 2000; Legge
1996; Meadow 1989; Peters et al. 1999 2005; Uerpmann 1978, 1979). Based on
this marker, goat domestication was set at about 10,000 B.P, with sheep domesti-
cation occurring a bit later between about 10,000 to 9,750 cal. B.P (Bar-Yosef and
Meadow 1995: 89). This size reduction marker put both cattle and pig domestication
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somewhat later still at about 9,500-9,000 cal. B.P. (Bar-Yosef and Meadow
1995:90). Thus the domestication of animals was thought to postdate the appear-
ance of plant domesticates in the region (at that point dated to between about
11,000–10,500 cal. B.P.) by as much as millennia or more.

Recent work, however, has called the utility of this marker into question. A study
assessing the impact of various factors on body size in modern wild and domes-
tic caprines from the Zagros (sex, regional variation, age, and domestic status)
has demonstrated that the signature reduction in the size of goat bones detected
in the archaeofaunal assemblage from Ganj Dareh around 10,000 cal. B.P. was not
a reflection of body size reduction in these animals as originally argued (Bar-Yosef
and Meadow 1995:87; Uerpmann 1979) but was instead attributable to a shift in
the demographic composition of the adult portion of managed herds (Zeder 2001,
2005, 2006c; Zeder and Hesse 2000). This demographic change has been linked
to a change in harvest patterns from a hunter’s strategy that maximizes immediate
off-take (thus focusing on large adult males) to a herder’s interest in the growth of
herds which dictates the early harvest of young males and the delayed slaughter of
females until they have passed peak reproductive males—a harvest pattern clearly
evident in sex-specific harvest profiles constructed for goat assemblages from the
Zagros region (Zeder 2001, 2005, 2006c, 2008b). A similar demographic shift is
also responsible for the apparent reduction in the size of sheep skeletal elements in
the Zagros at about 9,000 years ago (Zeder 2008b). Morphological change that can
unequivocally be tied to domestication is not seen in goats until at least 500 years
later, once managed herds were moved out of the natural habitat of wild goats. As
seen in the goat remains from Ali Kosh in lowland Iran (Hole et al. 1969), the
horns of these animals demonstrate changes in size and shape indicative of the
relaxation of pressure for large horns in mate competition which seems to have
come into play once these animals were genetically isolated from wild herds and
humans assumed complete control over their breeding (Zeder 2001, 2005 2006c,
2008b).

Although archaeozoologists have been slow to adopt methods for the construc-
tion of high-resolution sex-specific harvest profiles, lower resolution demographic
data from southeastern Anatolia suggests that the management of morphologi-
cally wild sheep and goats dates back at least as far as the end the Early PPNB
(c. 10,500 cal. B.P.) (Peters et al. 1999, 2005). Similar patterns are seen among
sheep specimens from Aşikli Höyük in central Anatolia at about 10,400–9,400 cal.
B.P (Buitenhuis 1997; Vigne et al. 1999) and among Middle PPNB (10,000–
9,200 cal. B.P.) goats in the northern Levant (Legge 1996) and in the southern Levant
(Horwitz 1993, 2003). These data suggest that sheep and goat were brought under
human control, possibly independently of one another, in the region stretching from
southeastern Anatolia into northwestern Iran by at least 10,500 cal. B.P, if not ear-
lier (Zeder 2008a). Clear-cut morphological markers of caprine domestication are
not seen then for at least a millennia after the initial management of caprine herds.
Demographic data from Late Epipaleolithic (ca. 12,5000 cal. B.P.) contexts at Hal-
lan Çemi and Zawi Chemi Shanidar may capture the leading edge of this process,
initiated by the development of hunting strategies geared at enhancing the availabil-
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ity of local stock of wild sheep under increasing hunting pressure from increasingly
sedentary communities (Redding 2005; Zeder 2008b).

A similar extended process is also becoming increasing likely for pigs, the lead-
ing edge of which may also be seen in archaeofaunal data from Hallan Çemi during
the Late Epipaleolithic (Rosenberg et al. 1998). More definitive evidence of the pro-
cess of pig domestication can be found in the modifications in molar lengths and the
change in demographic profiles first detected in Early PPNB levels (c. 10,300 cal.
B.P.) at Çayönü (Ervvnck et al. 2001). Demographic shifts detected among cattle
remains from the Upper Euphrates Valley (Helmer et al. 2005) suggest that cattle
were coming under management between 11,000–10,000 cal. B.P.

Thus for both plant and animal domesticates we are beginning to be able to detect
a prolonged process of increasingly intensive human management that precedes the
appearance of traditional morphological markers of domestication by a 1,000 years
or more. This long delay between intensive human management and subsequent
morphological change in both plants and animals raises real questions about when
the threshold from wild to domestic was crossed—or even if it is worthwhile to try to
determine a specific turning point in what is in effect a gradual, continuous process
(Zeder 2006a). It is interesting to note, however, that early pioneers who colonized
Cyprus at about 10,500 cal. B.P arrived with morphologically domesticated wheat
and barley, as well as morphologically wild but likely managed sheep, goats, cat-
tle, and pigs (along with other game animals like fallow deer and foxes that were
never domesticated) (Colledge 2004; Murray 2003; Vigne et al. 1999, 2000, 2003).
The wholesale exportation of this domestic subsistence base, as well as mainland
wild resources, strongly suggests that the process of domestication on the mainland
was well along by this date. A more concerted effort at applying the new suite of
non-morphological markers of plant and animal domestication in the Near East will
likely detect that the leading edge of this process was much earlier than currently
thought (Zeder 2008a).

Genetic data from modern wild and domestic crops plants and animals is provid-
ing further important insight into this process. Recent genetic studies suggest that
wild einkorn was brought under domestication (perhaps multiple times) in the north-
central Fertile Crescent (Kilian et al. 2007, though see Heun et al. 1997, 2008), the
region where, as we have seen, archaeological evidence has produced the earliest
domestic einkorn. Genetic evidence also points to barley domestication occurring
both in the western (Badr et al. 2000) and the eastern arms (Morrell and Clegg
2007) of the Fertile Crescent, again a finding that corresponds to archaeological evi-
dence from these regions (Wilcox 2002:137). Emmer wheat domestication seems to
have been concentrated in the northern Levant according to genetic data (Ozkan
et al. 2002; Salamini et al. 2002), although archaeological evidence points to there
being another center of emmer domestication in the southern Levant which may
have no living descendents (Wilcox 2002). The wild variety of lentil most closely
related to modern domestic lentils is found in southeastern Turkey and northern
Syria (Ladizinsky 1989), pointing perhaps to the early spread of cultivated lentils
from the northern to the southern Levant in the PPNA (Weiss et al. 2006). The vari-
ety of wild chickpea most closely related to modern domestic chickpeas (Sudupak
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et al. 2004) is the most westerly variety sampled and the closest to the site of Tel
Kerkh where Wilcox believes he has evidence of chickpea cultivation at 10,200 cal.
B.P (Tanno and Wilcox 2006b).

Genetic analyses of livestock species domesticated in the Near East provide a
similar picture of multiple lineages of domesticates having been brought under
domestication in different places across the region. A remarkable recent study of
genetic variability among modern wild bezoar goats (Naderi et al. 2007, 2008) indi-
cates that all six currently known lineages of domestic goat were brought under
domestication in the Zagros/Taurus region. Genetic signatures of the wild goats
belonging to at least two of these domestic lineages (the A and the C lineages)
suggest a process of rapid population growth and geographic translocation which
may represent the imprint of human mitigated reproductive isolation and move-
ment of these animals within the natural habitat of wild goats during the early
phases of goat domestication—a genetic signature perhaps of the long period of
human management detected in the harvest profiles of archaeological assemblages
of morphologically wild goats in this region. These same two lineages appear to
have moved out of this natural habitat domestication incubator together somewhere
in southeastern Anatolia (Naderi et al. 2008), traveling together as far as the coast
of southern France where animals belonging to these lineages have been detected
among archaeological goat bone assemblages dating back to about 7,000 cal. B.P.
(Fernández et al. 2006). While still lacking the geographical precision of the goat
genetic data, at least two of the three domestic lineages of sheep are likely to have
been domesticated in this region (Bruford and Townsend 2006; Guo et al. 2005).
Three and perhaps four of the five lineages of domestic taurine cattle were also prob-
ably domesticated here (Bradley 2006), with one lineage (the T3 lineage) the major
variety that spread throughout Europe and another (the T1 lineage) the variety that
spread across North Africa (Achilli et al. 2008). Similarly, at least four of the many
domestic lineages of pigs seem to have originated in the Near East (Larson et al.
2005, 2007).

Thus earlier scenarios that suggested a single center of plant domestication and
a 1,000- year delay between the timing of plant and animal domestication can no
longer be supported. The new picture that is emerging from these combined archae-
ological and genetic data point to a process in which people throughout the Fer-
tile Crescent were actively experimenting with various plant and animal resources
(including some, like gazelle, which never made it any further than the first tentative
steps down the pathway to domestication [Zeder in press]). Over a period of several
millennia beginning by at least 11,000 cal. B.P., these experiments resulted in a fully
formed domestic Partnership between morphologically and genetically altered crop
and livestock species and humans increasingly invested in their propagation. These
different managed crops and livestock species, however, did not coalesce into fully
developed agricultural economies in which domesticates are the dominant source
of calories (after Smith 2001) until the Middle PPNB (Helmer et al. 1998; Nesbitt
2002), where they first emerge in the central Fertile Crescent at about 10,000 cal.
B.P., taking another 1,500–2,000 years to reach the farthest extremities of its eastern
and western arms. Even long after the emergence of agricultural economies based
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on herding and farming, we still see a great deal of variability in the mix of wild and
domestic resources at different sites in different social and environmental contexts
in the region (Zeder 1994, 2006d:140).

The Utility of Co-opted Evolutionary Models in Explaining
Agricultural Emergence in the Near East

The Near Eastern archaeological record has enough detail and chronological con-
trol to evaluate how well each of the earlier considered co-opted evolutionary mod-
els (neo-Darwinian selectionism, macroevolution, and human behavioral ecology)
account for this keystone case study example of agricultural emergence. It is espe-
cially useful to consider this record in terms of four fundamental areas where these
models differ most from one another - (1) on the scale of change (macro vs. micro-
evolutionary); (2) on the tempo of change (punctuated vs. gradual); (3) on the degree
of directedness of change (directed vs. undirected); and (4) on the role of human
intent in culture change (major vs. none).

Locus of Change (Macro vs. Micro)

Both selectionist and human behavioral ecological approaches to culture change
stress the micro-level forces that operate on the level of individual actors, whether
shaped by Darwinian forces of selection, drift, and transmission in the selection-
ist approaches or by the rules that govern human decision making in the human
behavioral ecology approach. In contrast, macroevolutionary approaches stress the
importance of forces that work at larger scales, above the level of individuals, oper-
ating simultaneously in a hierarchical fashion within and across different levels of
the society. The Near Eastern case study has elements that lend support to both a
macro and a micro view of evolutionary change.

The increasing resolution of our understanding of the archaeological record of
agricultural origins in the Near East has made it increasingly difficult to accom-
modate one-size-fits-all explanatory models for agricultural emergence that spot-
light single macroscale forces as the causal agents of agricultural emergence (Zeder
2006a, 2009; Zeder and Smith in press)—whether it be climate change (Richerson
et al. 2001), demographic pressure (Rosenberg 1990 1998), social aggrandizement
(Hayden 1992 1995 2003, in press), or religious conversion (Cauvin 2000a, b).
However, the record does support a model which characterizes agricultural emer-
gence in terms of a series of mutually reinforcing macro-level economic, environ-
mental, social, and ideological factors operating in concert across multiple levels
of Near Eastern society—a model which we have seen is very much in line with a
macroevolutionary approach to the study of culture change.

Following this model, the climatic amelioration after the Late Glacial Maximum
that resulted in a spread of plant and animal resources out of protected refugia can be
seen as creating conditions that made it possible for larger groups of people to con-
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gregate together for longer periods of the year. An elaboration of social mechanisms
and ritual practices that helps to preserve bonds of community in these more seden-
tary Early Natufian settlements was accompanied by a broadening resource base that
allowed people to continue living in these more permanent base camps despite any
localized pressures on resources incurred by reduced mobility. The powerful bonds
of community forged in these first sedentary settlements may account for their use
as cemeteries by Late Natufian people in the southern Levant who continued to
exploit the same range of resources, though in a more mobile way, during the cli-
matic downturn of the Younger Dryas (Munro 2003, 2004). In the northern Levant
and in the central and Eastern Fertile Crescent, which may not have been as pro-
foundly affected by these climatic conditions (Wilcox 2005), sedentary communities
were able to weather the impact of climate change and localized resource depres-
sion through the intensification of resource strategies, which may have involved
cultivation of plants and game management strategies to promote the stocks of prey
animals. With stabilization of climate in the Early Holocene, the pull of these social
bonds is again seen in the proliferation of sedentary communities throughout the
western and central Fertile Crescent whose continued viability required the increas-
ingly active manipulation of resources that, in the case of certain species, moved
them farther along the pathway to full domestication. At the same time, this process
resulted in the creation of resources amenable to ownership, surplus production, and
restricted access, concepts that threatened the egalitarian ethos that drew these com-
munities together in the first place. Forces that worked to divide households in these
communities were countered with an increasing number of measures directed at
leveling economic and social differences and promoting community cohesion. New
views of the relationship between humans and the cosmos helped people rational-
ize their place in this new social and economic order. Increased channels of inter-
action among communities forged expanded economic and social bonds that pro-
vided additional buffers against resource shortfalls. Under the combined pressures
of human-induced degradation of local landscapes and the climatic downturn of the
mid-ninth millennium cal. B.P., the Late PPNB mega villages in the southern Levant
were no longer able to maintain the delicate balance between these competing cen-
trifugal and centripedal social forces and fragmented into an array of sedentary and
more mobile groups following mixed agro-pastoral and hunter-gatherer strategies
(Kuijt and Goring-Morris 2002). The nucleated villages that followed the 8.2 kya
climate pulse in the Pottery Neolithic were reconstituted along very different rules
of social ranking and leadership (Gopher and Gophna 1993).

There is no way that a selectionist approach which restricts one’s focus to the
level of individual actors and the forces of selection, drift, and transmission oper-
ating on randomly generated discrete human behaviors (monitored through their
artifact trait proxies) could account for these highly interrelated developments that
clearly operate at the level of groups of individuals—from households to commu-
nities to whole regional interaction spheres. Even if one had all the data (and the
several generations of archaeologists) needed to piece together cladogenetic trees
tracking material culture lineages over the more than 10 millennia encompassed by
this transition, this myopic focus on the smallest level of culture change could never
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begin to capture the complex hierarchy of interacting forces responsible for agri-
cultural emergence in the Near East. Moreover, even with the remarkably robust
Near Eastern archaeological record of resources and resource strategies, the human
behavioral ecology playbook of rules for decision making does not seem up to the
task of accounting for the range and complexity of collective decisions made dur-
ing this long transitional period over this large region, especially if these rules are
structured solely around energy optimization.

At the broadest most macro-level, the process of Neolithic emergence in the
Near East seems to have been driven by very general economic goals oriented
toward promoting a predictable and secure resource base, as well as social goals
oriented toward binding groups of people together, both operating in concert within
a framework of environmental variability and climate change—forces that cannot
be easily accommodated under either a selectionist or a human behavioral ecology
approach.

And yet these macro-level forces in and of themselves do not provide a full
account of the course of agricultural emergence in the Near East. The increas-
ing resolution of the archaeological record for agricultural emergence in the Near
East makes it clear that although there are general similarities that cut across the
region, there is still a tremendous amount of variability in the ways in which people
responded to these larger forces in the southern Levant, northern Levant, south-
eastern Anatolia, central Anatolia, the Zagros, and on Cyprus. A wide variety of
more microscale, localized forces operating at the level of individuals and small
groups of individuals clearly played pivotal roles in shaping the way in which the
process played out in each of these subregions. The solutions that people across
the region found to meet overarching economic and social goals within the con-
text of global climate change were shaped by local parameters and constraints. The
variable responses to climate change of regions at different latitudes with different
topographies and weather patterns, the differential density and diversity of different
plant and animal resources in different parts of the region, the range of raw materials
present, the demographic history of colonization and population growth, the local-
ized human pressures on landscapes, the degree communities engaged in a broader
sphere of interaction, and the ways in which they incorporated borrowed elements
into their highly localized way of life; all of these localized factors helped lend a
highly regional flavor to the emergence of agricultural economies in different parts
of the Fertile Crescent.

Consideration of both the general macroscale forces that set the basic parameters
of change and the microscale highly localized factors that determined how these
higher-level trends played out at the local level are needed, if one is to understand
the process of agricultural emergence in the Near East. Looking beyond the Near
East, these same higher level macroscale forces were also likely at play in other
world regions where agriculture emerged, as were a wide range of microscale factors
particular to each case. Identifying the locus of culture change, and by so doing
identifying the causes of change, cannot, then, stop at defining the single or even
the multiple macrolevel forces that set the general parameters of change. Nor can it
focus entirely on the particular histories of instances of change within single cultural
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lineages. Instead, a comparative approach is required which seeks to identify both
the unique factors that shape the trajectories of different instances of agricultural
emergence, while also identifying the most macroscale forces that pertain to all
cases as well as the microscale forces that explain how these forces played out in
each instance (Spencer 1990:6, 1997:233–234).

Tempo of Change (Punctuated vs. Gradual)

The admittedly oversimplified diagram of the chronological occurrence of Childe’s
ten key components of the Neolithic Revolution in the Near East shown in Figure 6.3
does not seem, at first glance, to be consistent with a model of punctuated process
in which change happens in a rapid burst, occurring on a centenary or even decadal
scale (following Rosenberg 1994a:314). Instead, the first stirrings of Childe’s revo-
lution can be traced back to the evidence of ground stone tools and plant processing
in the Late Glacial Maximum, while the final fading away of foraging ways of life
and their replacement by fully formed agricultural economies does not happen for
another ten plus millennia. This extended time frame would seem more consistent

Fig. 6.3 Time line of the appearance of major components of the 10 key components of Childe’s
Neolithic society in the Near East
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with the gradual model of incremental change favored by selectionist archaeologists
and human behavioral ecologists.

And yet a closer examination of this chart (as well as those found in Kuijt and
Prentiss’ contribution to this volume and in Byrd 2005: Figure 6) suggests a different
story. The timing of the appearance of various components of Childe’s model rel-
ative to the history of climatic mood swings that marks the Late Pleistocene/Early
Holocene in the region shows a developmental staircase consisting of short peri-
ods of rapid change often coinciding with these hot and cold flashes separated by
periods of more gradual incremental change, if not stasis. Over time, the tempo of
these changes quickens, and the number of Childean components that crystallize at
any one time increases. The long period of expansion of the niches exploited by
foraging Kebaran and Geometric Kebaran peoples in the waning days of the Late
Glacial Maximum is interrupted by the rapid adoption of sedentary lifestyles in the
Early Natufian coinciding with the 14.6 warming event (Byrd 2005). Over the next
2,000–3,000 years these communities were supported by an increasingly broad uti-
lization of wild resources and bound together by emergent mechanisms of social
cohesion. The climatic downturn of the Younger Dryas is followed by another 1000
years of, in the southern Levant, more mobile foraging strategies focused on the
same range of resources as in the Early Natufian and, in the northern Levant, the
establishment of sedentary settlements supported by increasingly intense manipu-
lation of wild plant and animal resources. The advent of stable Holocene climates
in the following PPNA sees a large number of rapid revolutionary changes in the
incorporation of emergent domesticates into subsistence bases, in household and
community organization, and in cosmology. The continued more gradual elabora-
tion of all these emergent cultural components over the next 2,000–3,000 years cul-
minates in a spike in population growth, expanding regional trade networks, and the
coalescence of the different component elements into fully formed agricultural com-
munities. In the southern Levant, Late PPNB mega communities seem to collapse
under their own weight during another climatic downturn, only to re-form again
some 500 or so years later in a socially much changed configuration of agricultural
village life.

Throughout this sequence, each period of change builds on previous evolution-
ary events, with the overall process of agricultural emergence unfolding in stepwise
fashion of innovation and consolidation as different components of the Neolithic
package are established. It would seem then that the initial apparent lack of fit
between Neolithic emergence in the Near East and a macro-evolutionary model of
punctuated equilibrium results from a conflation of Childe’s ten components into
a single Neolithic blueprint or Bauplan. Instead of a single massive revolutionary
upheaval, what is coming into focus is a transition comprising a sequence of smaller
episodes of restructuring whose cumulative impact over the millennia leads to the
establishment of fully formed agricultural economies in the region (an incremental
process of culture change also seen in Chatters’ and Eldredge’s contributions to this
volume).

Moreover, if one steps back from this close-grained view and examines these
developments in terms of a broader perspective of human cultural evolution, the
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stepwise revolutionary events that took place over this time span mark a real depar-
ture from the preceding 30,000 years during which modern humans in this region
had been hunting and collecting wild resources whose availability they could influ-
ence but never really control. It becomes, from this vantage point, an interval of
profound change in essentially every aspect of social, economic, ideological, and
political life in this region that gave birth to the increasingly sophisticated agro-
pastoral societies based on an expanding array of genetically controlled domestic
breeds and governed by increasingly stratified social and political arrangements that
people in this region have lived under ever since.

Directedness of Change (Directed vs. Undirected)

As we have seen both human behavioral ecologists and, especially, selectionists go
to great pains to disavow the role of directed change in cultural evolution. To selec-
tionists, any appearance of direction in the course of change is likely a chimera,
and even if real says nothing about how that change came about, which, according
to their model, is solely attributable to the mechanism of either selection or trans-
mission operating on randomly generated behavioral variability (Leonard and Jones
1987; Lyman and O’Brien 1998:621). And while human behavioral ecology advo-
cates hold that basic optimizing covering laws provide direction to human decisions
that govern the innovation and emulation of behaviors, they are steadfast in their
rejection of models of culture change that bear any taint of progressive evolution-
ary viewpoints (Layton et al. 1991). Instead, they prefer to focus on the day-to-
day localized and immediate decisions and their consequences (Winterhalder and
Goland 1997; Winterhalder and Kennett 2006:8) and are made uncomfortable by the
prospects of there being any degree of long-term directionality to culture change.
Macroevolutionary archaeologists, like their biological brethren, also reject pro-
gressivist, unilineal frameworks of evolutionary development (Gould 1988; Rosen-
berg 1994a; Spencer 1997). But they hold that factors like historical contingency,
exaptation, and the hierarchical nature of macroevolutionary change all provide a
large measure of directionality of change over time (Rosenberg 1994a:329; Spencer
1997:231–232; Spencer and Redmond 2001:201).

As we have seen, the emergence of agriculture in the Near East comprised of
a number of highly localized stories in which people living within particular envi-
ronmental settings were working to meet overall social and economic goals with
the resources (natural and cultural) at hand. However, the record from the region
clearly does not support a view which sees the individual paths taken as the prod-
uct of random variation filtered by selection, drift, and transmission. Nor can this
record be interpreted solely as the cumulative effect of decisions made by hundreds
of individuals coping with proximate cost-benefit considerations that just happen
to follow similar trajectories across this broad region. Instead, what emerges from
a review of the Near Eastern record is a more directional process, shaped by the
mutually reinforcing macro-level economic, environmental, social, and ideological
factors working across multiple levels within and between regions, by the legacy of
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past ways of coping that are carried over into new strategies for dealing with chang-
ing conditions, and by the continual retooling of technology, subsistence strategies,
and ritual practice to meet new challenges. This is not to say that the pathway to
agriculture was a one-way expressway that once embarked upon could not be exited
(Smith 2001). There are plenty of examples of U-turns (the return to more mobile
strategies in both the Late Natufian and the Terminal PPNB, for example), dead-ends
(the early experiments with rye in the Late Natufian northern Levant), detours (the
retention of round houses and, presumably, associated household-level social mech-
anisms, on Cyprus), and decisions to take more scenic alternate routes (exemplified
by the different, sometimes quite circuitous, trajectories of agricultural emergence
taken in different parts of the Fertile Crescent arc). And yet there also seem to have
been a certain set of shared constraints and a limited number of general solutions,
plus the important element of connectivity and sharing of solutions among popu-
lations across the Fertile Crescent, that resulted in striking similarities in the ways
in which localized groups responded to economic goals through intensification of
resource management and to social goals through community coping measures that,
in the end, imparted a very real direction to the course of culture change in the Near
East over this major transition.

Human Intent in Culture Change (Lots vs. None)

Disagreement over the role of human intent, of deliberate conscious decision mak-
ing, in cultural evolution is the major schism between these different co-opted mod-
els of cultural evolution. To selectionists human intent is an anathema not to be
allowed in any conception of culture change, with any acknowledgment of the role
of human sentience in culture change a heresy of significant magnitude to warrant
expulsion from this particular sect of evolutionary archaeology (Leonard and Jones
1987; Lyman and O’Brien 1998). And while they subscribe to many tenets of the
neo-Darwinian approach to the study of culture change, human behavioral ecolo-
gists differ with selectionists in their central focus on the rules that govern decision
making and their general acknowledgement of the role of conscious human intent in
making these decisions (Bettinger 2006; Piperno 2006). Here, they are in agreement
with macroevolutionary archaeologists for whom human agency is a central attribute
of culture change. Indeed, to macroevolutionary archaeologists, human intent is the
major agent responsible for directionality in cultural evolution and the primary way
in which cultural evolution differs from biological evolution (Spencer 1997).

Any objective reading of the record of agricultural emergence in the Near East
cannot escape the central role of intentional human action in the transition. Nowhere
is this more evident than in the core process of plant and animal domestication.
While it is true that the co-evolutionary interaction between humans and target
plant and animal populations which lies at the heart of the domestication process
shares certain commonalities with biological mutualisms between farmer ants and
their fungal crops (Zeder 2006a), even the entomologists who study these relation-
ships readily admit that the fundamental difference between these two processes
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lies in the element of human intent (Schultz et al. 2005). These biologists know
what apparently selectionist archaeologists do not—that mutualisms in nature are
driven by natural selection operating on mutation-induced behavioral and morpho-
logical variation in both partners, while the relationships between humans and target
domesticates are largely driven by humans who are able to spontaneously and with
deliberate intent modify their behaviors toward plant and animal partners through
observation, imitation, and innovation based on a conscious and deliberative evalu-
ation of the effects of previous actions. This element of deliberation, decision, and
transmission of behaviors that arise through conscious human innovation ramps up
the emerging mutualism between humans and target domesticates, imbuing the pro-
cess with greater speed and magnitude than any mutualism found in nature. And
while selectionists admit that the transmission of behaviors through social learning
is a major difference between biological and cultural evolution, their unwillingness
to let go of the anti-intent doctrine so central to the selectionist credo, to admit
that the innovation and transmission of behaviors involves sentient human actions,
makes it impossible for them to effectively explain domestication, or, I submit, any
other aspect of human cultural evolution (though see a potential softening of this
hard line position in Mesoudi and O’Brien 2008; O’Brien 2008).

Human intent is a central driving feature throughout the process of domestica-
tion. Inveterate tinkerers, humans had likely been deliberately manipulating envi-
ronments to encourage the availability of plant and animal resources of interest
(niche construction or ecosystem engineering sensu Odling-Smee et al. 2003; Smith
2007a, b) for thousands of years before the first morphologically altered domesti-
cates appeared on the scene. This process involved a series of conscious and delib-
erate decisions to try out different things that might enhance productivity of these
resources—to move wild einkorn plants to soils where they were more likely to
flourish, to water and weed wild stands of cereals and pulses, to transplant branches
from trees that produced tastier figs, and to selectively cull wild herds of ani-
mals in ways that provided sustainable long-term returns. The responses of certain
plants and animals to these ministrations, both plastic and genetically driven, further
encouraged human focus and elaboration of the behaviors and tools that helped these
responsive partners prosper. And while it is highly unlikely that humans did these
things with the goal of starting their own agro-businesses several millennia down the
line, they were guided in these deliberate actions by proximate and quite consciously
recognized goals of securing a predicable resource base to support their family and
their community of families. To deny humans this quintessentially human attribute
is to strip cultural evolution of its primary distinguishing feature and so doom the
viability of any co-opted model of evolution that discounts human intent in the pro-
cess of culture change.

And yet while macroevolutionary archaeologists readily embrace the element of
human intent in their models of culture change (Spencer 1997), the macroscale of
their models makes it difficult for them to monitor the impact of human agency on
the course of cultural evolution. Macroevolutionary approaches simply do not allow
for the detection or explanation of the motivations behind the actions of individ-
ual actors. Here, the human behavioral ecology focus on human decision making
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would seem to offer a particularly powerful tool, providing real possibility of link-
age between the micro- and the macro-level forces that so clearly work together
to drive evolutionary developments. And yet, the effectiveness of HBE models in
providing the rules that guide human intentionality is open to debate.

Two basic elements of HBE optimizing models seem particularly hard to recon-
cile with the Near Eastern record: (1) the fundamental principle that lower ranked
resources (based on net energetic returns) will only be utilized if high-ranked alter-
natives are not available and (2) that immediate returns are preferred over deferred
returns. These essentially axiomatic HBE assumptions define a context of agricul-
tural origins in which substantial conceptual obstacles lie in the way of a shift to
an emphasis on plant resources or a willingness to accept the discounting costs of
deferred harvest of plants and animals. Some combination of depression of higher
ranked resources and enhancement of the density or desirability of lower ranked
resources has to have occurred in order for humans to decide to focus on plants like
cereals and pulses with their higher handling costs and lower returns and to suppress
their blood-lust instinct to kill and consume any sizable meat package that comes
along. And yet the improving archaeobotanical record from the Near East shows
that plants were a prominent part of the resource menu from the very beginning of
the sequence, well before any likely hunting depression on game animals could have
manifested itself (Piperno et al. 2004; Weiss et al. 2004). In fact, there is increas-
ing evidence for the importance of plant resources in Near Eastern diets stretching
well into the Middle Paleolithic (Albert et al. 2003; Lev et al. 2005). Moreover,
the notion that farming and herding requires a mind-set willing to risk waiting for
deferred returns, while foraging and hunting confers immediate returns, cannot be
supported. The increasing insights afforded by new markers of human manipulation
of wild plant and animal resources show that people were making long-term invest-
ments in landscapes and associated plant communities in order to enhance down-
the-line returns on their investments well before plants and animals were co-opted
into domestic partnerships. People may also have been altering hunting strategies in
such a way as to assure long-term availability of wild game. Moreover, the notion
that herding involves deferring slaughter of animals until a certain sustainable herd
size is reached (Alvard and Kuzner 2001) fails to acknowledge the fact that animals
are continually culled from managed herds. The difference between hunting and
herding is that the hunter kills to maximize immediate return while the herder kills
in way that promotes herd growth. The herder is, however, still killing and eating
animals, which are now perhaps a little bit more handy and more tractable than their
unmanaged forbearers.

Sedentism and the associated broadening of the resource base in the Near East
does not seem to be born out of necessity, arising either from human or climate
induced environmental change. Nor can it be viewed as resulting from a microeco-
nomic cost/benefit analysis weighing energetic returns against search and handling
costs. Instead, as argued here, there seems to have been compelling social pulls that
brought people together for longer periods of time and in greater numbers when-
ever conditions permitted, even if the net energetic returns of the resource strategies
that permitted coalescence were less than optimal from an energetics point of view.
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These same social ties can also be seen as a major motivating factor driving the pro-
gressive intensification of subsistence strategies aimed at sustaining aggregations of
people for as long as prevalent ecological constraints, technological capacities, and
mechanisms for social cohesion would allow.

The problem, then, may not lie in the HBE focus on human decision making,
but on the basic optimizing premise and the cost/benefit assumptions that HBE
archaeologists maintain guide these decisions. Recognition that human decision
making may be guided by “something other than economic self-interest” is not new
to human behavioral ecology (Bettinger 2006; Boyd and Richerson 1988; Winter-
halder 1986;) and represents, perhaps, a willingness to embrace a more catholic
approach that looks beyond optimizing as a central governing attribute of human
behavior—a development that augers well for the utility of a human behavioral
approach to understanding the role of human agency in the course of culture change.

Conclusions

This review of the Near Eastern record of agricultural origins suggests that all three
co-opted evolutionary models considered here has something to offer in understand-
ing the long sequence of events that unfolded over the transition from foraging to
farming. Microevolutionary forces played an important role in shaping the trajec-
tories taken in various parts of the region and in the incremental adjustments peo-
ple made to accommodate changing environmental and social conditions. And yet
there were also clearly macroscale linkages between individuals, communities, and
regions that, often in rapid revolutionary bursts, lent this process a clear directional-
ity. At the same time, the role of daily human decisions in how to best organize their
lives and their activities to meet proximate goals of economic and social sustainabil-
ity also played a part in this process, especially in the domestication of plants and
animals and the development of agricultural economies based on them, which is the
central element of this transition.

Where these models fall short, especially the microevolutionary and human
behavioral ecology models, is when their proponents give too much deference to
their biological underpinnings and attempt the wholesale application of models
developed to explain biological evolution to the very different process of cultural
evolution. This is especially a trap for selectionist archaeologists in their rejection
of human intent as a factor in cultural evolution. Moreover, while selectionists may
give lip service to group-level evolutionary forces, punctuated change, and hier-
archy as possible components of cultural evolution, their dogged pursuit of trait-
level cladogenesis of cultural lineages is an explanatory dead end. Deferring dealing
with process until patterns are thoroughly mapped has not worked too well in biol-
ogy, and it is even more doubtful that such an alpha-taxonomy approach to culture
change will serve the study of cultural evolution any better. Moreover, the tendency
of HBE advocates to treat optimizing principles drawn from behavioral ecology as
immutable covering laws rather than testable hypotheses (Smith 2006) affords these
principles more power than even biologists are willing to grant them.
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Instead of being directly applicable to cultural evolution, these different
approaches to biological evolution are best used as heuristic devices providing gen-
eral models of evolutionary change that can be loosely applied to the study of cul-
ture change. The key role of human intentionality and the transmission of behaviors
through social learning and the resultant capacity for Lamarkian change unique to
human culture requires that archaeologists broaden their search for epistemolog-
ical inspiration beyond biology to include theoretical frameworks grounded in the
social and cognitive sciences (Boyd and Richerson 1985; Richerson and Boyd 2005;
Spencer 1997:247).

None of these efforts, however, makes much sense in the absence of empirical
data that can be used to both test and strengthen evolutionary models designed to
explain the course of culture change. Too often, it seems, archaeologists working
within these evolutionary frameworks focus more on the elegance of their models
and their ability to come up with some cogent explanation or model addenda that
accounts for the failure of the empirical record to conform to their predictions, while
still showing that their general premise was right all along. As the record for agri-
cultural emergence clearly shows (and as seen in many of the contributions to this
volume), the growing precision with which we are able to monitor culture process
through archaeological analysis makes model spinning in the absence of empirical
reality check less and less justifiable. In fact, our increasing control of the empiri-
cal record and our ability to frame nuanced, multivariable explanatory scenarios to
account for this record may be bringing us, at long last, to a tipping point where
we may be able to actually contribute to the development of higher order theories of
culture change rather than continuing to look to other disciplines for epistemological
validation.
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Chapter 7
A Macroevolutionary Perspective
on the Archaeological Record of North America

James C. Chatters

Introduction

The first archaeologists to work in any region of North America from a scien-
tific perspective readily distinguished chronological patterns in artifact assemblages,
dwelling forms, and demographic patterning. The cultural sequences they defined
from these patterns have in most cases defied dismantling by later generations of
investigators. With continued research, subsequent scholars have been able to make
chronological refinements within each archaeological tradition, more precisely char-
acterize settlement patterns, technologies, and subsistence practices, and define
regional variants on each basic theme, but the overall structure has remained. Terms
like Paleo-Indian, Western Pluvial Lakes Tradition, Basketmaker, Middle Archaic
(of Eastern North America), Middle Woodland, Plains Village, and Thule all retain
much the same meaning they had when coined. In every region, each distinguish-
able archaeological entity is followed by another whose characteristics are equally
distinct. Each, thus, represents an interval of relative behavioral stasis lasting from
a few hundreds to a few thousands of years. The stasis can be so strict, in fact,
that we are often hard pressed to distinguish chronological subunits within high-
level archaeological complexes without assistance from some precise method of
chronometry. Subunits, when distinguishable, tend to be stylistic or to represent
minor adjustments to environmental fluctuations.

Because these chrono-spatial archaeological units are robust in the face of anal-
ysis and persist in time and space, it is reasonable to see them, not as arbitrary
constructs from an otherwise continuously varying chaos of independently evolving
elements (as some members of the evolutionary archaeology school contend; e.g.,
Leonard and Jones 1987 O’Brien and Lyman 2000) but as representing real higher-
level evolving entities (Chatters and Prentiss 2005). Like the species recognized
by paleontologists, each higher-level archaeological unit is made up of multiple
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representatives of its kind, whose distribution is bounded in space and time, with a
point of inception, period of florescence (maximum fitness), and point of extinction.

The archaeological record of North America is thus a record of macroevolu-
tionary events. When we take the opportunity to step back from our sometimes
bewildering assemblages of lithic debitage, bone fragments, pot sherds, and feature
diagrams three facts become evident.

First, stasis is not the exception in human cultural history; the record is dominated
by stasis. Change in higher-level cultural entities is a very rare event. To borrow a
phrase from Eldredge and Gould (1972), the history of human cultural development
is one of punctuated equilibria. Because of this fact, the processes that support stasis
are at least as important to understand as—and in part lead us to the processes that
drive—the emergence of new higher-level entities. As Prentiss and I have argued
elsewhere (Prentiss and Chatters 2003a, b; Chatters and Prentiss 2005), if indirectly,
a disruption of this stabilizing process is required, if new forms are to have the
opportunity to emerge.

Second, change from one higher-level cultural form to the next is usually so rapid
that we are unable to distinguish any transition between the two. Transitions occur
on the scale of decades rather than centuries; our chronometric methods are simply
too imprecise in most cases to allow us to perceive sequences of events on this small
time scale.

Third, when we again step a bit closer to the assemblages and see the inner
workings of chrono-spatial units, we see that the building blocks of these units
tend to have histories that are independent of the histories of the chrono-spatial
units themselves. High-level cultural entities are comprised of nested hierarchies
of less-complex entities, including subsistence technologies, demographic patterns,
and scheduling patterns, and symbolism, each of which is itself comprised of yet-
less-complex subunits and so on, until we reach the level of individual cultural traits.
Most, if not all, of these lower-level entities did not develop coincidentally with the
chrono-spatial unit but have simply been reassembled into the new configuration
that the unit represents.

I return to these observations later in this chapter when I present examples of
macroevolutionary events in North American prehistory. First, it is important to
clarify what is evolving, how its fitness is manifest, how stasis is maintained, and
how new forms emerge.

The Evolving Entity

The chrono-spatial units archaeologists have identified were produced by a wide
range of human behaviors, but they are dominated by the traces of socioeconomic
activities. Each human community collectively holds a set of ideas for supplying
food and shelter, along with the materials needed to produce the tools and struc-
tures that help fulfill these needs. Prentiss and I have elsewhere termed this set of
ideas the Resource Management Strategy or RMS (Chatters and Prentiss 2005; see
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also Prentiss, this volume; Prentiss et al., this volume)1. Nested within the RMS are
sub-strategies for subsistence technology, labor management, community position-
ing and scheduling, resource distribution, consumption, and so on. Each of these
substrategies is comprised of less-complex components, including such things as
technologies for capturing, processing, or distributing different kinds of foods.

These sets of ideas are heritable in the sense that they can be learned by social
transmission through various forms of training, active mimicry, and passive mimicry
(Boyd and Richerson 1985, 2005; Richardson and Boyd 1985). Like the interacting
assemblages of genes that produce a living organism, the associated sets of ideas,
including the complete assemblage of associated sets of ideas that comprise the
RMS, are the evolving entities.

Selection and the Manifestation of Fitness

The RMS achieves its physical expression through tactical behaviors, and it is these
tactics that are the point of interaction with the RMS’s (or sub-strategy’s) environ-
ment. These tactics leave physical traces as artifacts, patterns of associated artifacts,
artificial soil stains, and seasonally patterned plant and animal materials that com-
prise the archaeological record. As the tactics play out, their success in relation to
the tactics of other human individuals or communities is observed and evaluated by
both the performing community’s members and by the members of other competing
communities. If the tactics are ineffective, the RMS, or one or more of its offend-
ing component substrategies, may be abandoned (if the practicing community does
not fail altogether and cease to exist biologically) in favor of a more effective RMS
or RMS component sub-strategy. If effective, the tactics, or more appropriately the
ideas that produced them, may persist and ultimately be adopted by the next human
generation of the community applying the RMS. If the RMS allows the practic-
ing community to grow through internal reproduction, bud off new communities,
and expand its geographical distribution at the expense of its neighbors, it achieves
greater fitness than the neighbors’ RMS. In this case both the RMS and the popula-
tion applying it gain fitness, one cultural, the other biological. This increased fitness
through growth of the biological population supported by the RMS I will refer to
here as organic fitness.

An RMS may also achieve greater fitness through what Boyd and Richerson
(2005) have called horizontal and oblique transmission. Neighboring individuals or
communities aware of the success of another RMS in relation to their own may
mimic the successful tactics in whole or in part. In this way the RMS, or its compo-
nent sub-strategies may gain additional communities, thus increasing its frequency
of expression and geographic range. This may be called an improvement in acquis-
itive fitness.

Fitness of the RMS or its component parts is thus manifest in the number of com-
munities expressing the tactics that leave the physical trace we call the archaeolog-
ical record, regardless of whether an increase in communities results from organic
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or acquisitive processes. To the expanding RMS, it is of no consequence and may or
may not be discernible archaeologically. The RMS becomes extinct when all prac-
ticing communities have abandoned it in favor of another (or others) that is (are)
perceived to be more effective, or failed biologically.

The reader will note that, unlike some contributors to this volume, I am not
attempting to equate cultural evolution with human biological fitness. I believe that
to do so confuses the issue. The fitness of an RMS and that of its human practitioners
may be increasing or decreasing in tandem, as in the case of the organic fitness of
a strategy, but the two are not inextricably coupled. From an archaeological stand-
point, the question of whether an RMS expands organically or acquisitively is of
historical, not theoretical, interest.

Stabilizing Selection and the Emergence of New Strategies

Each RMS is in competition with others around it but is also subject to continual
evaluation by community members, based on its long-term history of effectiveness.
If a strategy at whatever level has been effective, even though imperfect, community
members are unlikely to be willing to implement a new strategy that is not tried and
true. This is especially likely when the competition with other groups is high or envi-
ronmental conditions are tenuous, and the failure of a new strategy holds the threat
of tipping the balance against the experimenting community. In the terms of adap-
tive landscape theory (Wright 1931, 1932; see Bettinger this volume; Spencer, this
volume), and thinking of adaptive peaks as islands surrounded by moats of failure,
the community may not reside on the highest or most adapted peak but is unwilling
to try a new strategy if it risks the community drowning in the moat. Under con-
ditions of intense competition, environmental continuity, and close communication
between human groups, therefore, there will be both strong internal pressure and
outside selective pressure for conformity. Under these circumstances, changes are
likely to be small scale; any new strategy that is adopted will be one that tracks
changes in the community’s environment and maintains the community’s position
at the apex of its island in the face of surrounding pressures. Evolution will, there-
fore, be micro in scale and stabilizing in function. It is for these reasons that we see
prolonged stasis in the historical record. It is also for these reasons that new forms
of RMS—featuring new socioeconomic structures or Baupläne, to use Rosenberg’s
(1994) term borrowed from biology, have the best opportunity to emerge either when
communities are effectively or geographically isolated from social contact (reducing
competition and the pressure to conform), or when the effective population density
is reduced, relaxing competitive pressure (Prentiss and Chatters 2003a,b; Chatters
and Prentiss 2005). To return to the island metaphor, a new RMS can arise when
the moat becomes shallow enough that the community can cross from one adaptive
peak to another without the real or perceived risk of drowning. Once one community
has successfully made the crossing and demonstrated the new peak to be higher than
other already-occupied peaks nearby, other communities may follow with minimal
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risk, hence the rapidity with which wholesale changes occur in the archaeological
record.

As archaeologists, we have developed methods to indirectly observe cultural enti-
ties at the scale of technologies, technological complexes, organization systems, and
entire RMS on a regional scale by mapping the traces left by their tactical expres-
sion (e.g., Chatters 1995; Spencer and Redmond 2002; chapters in this volume). We
recognize the emergence of new forms when we see a disjunction in the pattern of
these physical manifestations, particularly in the evidence for time–space position-
ing, demography, consumption, and technology that signal an altered relationship
between an interacting set of ancient communities and their resource base. Cultural
evolution at the macroscale is what we are best equipped to investigate.

Cultural Macroevolution in North America

The North American archaeological record is rife with macroevolutionary events
at a variety of levels within the RMS hierarchy. We see evolutionary changes in
the complete RMS as economic revolutions but also witness numerous examples
of evolution in the realms of technology, labor organization (sociopolitical organi-
zation), community positioning and scheduling, and distribution. In the following
pages, I address a few examples of evolution in two levels of strategy: technologies
and complete socioeconomic Baupläne.

Technologies

In the introduction, I noted that an RMS is a constellation of substrategies which
have their own, usually independent, evolutionary histories. Subsistence technolo-
gies provide some of the best examples of this independence. Technologies that have
developed or been prominent in North American socioeconomic behavior include,
but are far from limited to, the fluted projectile, the weighted atlatl-and-dart projec-
tile delivery system, composite and toggling harpoons, acorn processing, cultivation
of indigenous domesticates, maize farming, copper metallurgy, net fishing, various
food grinding methods, stone boiling, and kayak, dogsled, and equestrian trans-
portation. Here I discuss two technologies, whose histories can be traced and which
illustrate the different rates at which fitness can improve. These are the earth oven
method of plant food processing and the bow-and-arrow projectile delivery system.

Earth Ovens in Northwest America

During the ethnographic period, the resource management strategies of Pacific
Northwest hunter-gatherers were organized on a collector Bauplan that included
mass harvest of fish, berries, game, and roots in varying proportions (see papers in
Suttles 1990; Walker 1998). As Prentiss describes in this volume (also Prentiss and
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Chatters 2003a. b; Chatters and Prentiss 2005), this Bauplan developed between
4000 and 5000 cal B.P. and expanded rapidly after 4000 cal B.P. to become the
dominant regional RMS by around 3500 cal B.P. An important technology in the
root-gathering component of this strategy was the earth oven, which was used most
often for camas in the Southern Plateau and coastal regions (Thoms 1989, and for
balsamroot and avalanche lily on the Canadian Plateau (Peacock 2002).

An earth oven is a means for reducing the complex, indigestible carbohydrates
found in some abundant plant species into readily digestible starches and sugars
(Thoms 1989, 2008). To oven bake roots and other potential edibles, a shallow,
basin-shaped pit, ranging from 0.5 to more than 3 m in diameter, is dug in the
ground and lined with stones. A fire is built over and among the stones and fed until
the stones are well heated. A layer of damp vegetation, such as grass or reeds, is then
laid over the stones, and a mass of the raw plant food is inserted, usually in some
form of bag. Another layer of vegetation is laid over the food and the whole covered
with earth. A fire is usually then kindled atop the filled pit and burned overnight.
Once the fire is dead, the roots are exhumed, ready for consumption. Large quanti-
ties of roots can be cooked in a single oven, but the process has a high labor cost.
Archaeologically, the earth oven appears as a large, shallow basin with an oxidized
lining, fire-broken rock, and charred wood and root tissue.

The earliest earth oven yet documented for the Northwest was a 1.5 m diam-
eter feature found at the Hannavan Creek site in the southern Willamette Valley
(Cheatham 1988; O’Neil et al. 2004). Radiocarbon dates on samples of the more
than 350 charred camas bulbs placed the use of this oven at around 8500 cal B.P.
Another, similar feature was found at the nearby Ralston site and dates to ca 7500 cal
B.P. No other well-dated ovens have been found in the region until much later,
although high rates of dental caries in human skeletal material from the DeMoss
site in the Rocky Mountains of central Idaho may be indirect evidence that people in
one remote valley were relying on camas, perhaps cooked in earth ovens, at around
6800 cal B.P. (Pavesic 1985). In the Kalispel Valley of Northeastern Washington,
people began occasionally baking camas roots as early as 6300 cal B.P. (Thoms
1989; Andrefsky et al. 2000). After its early appearance, the earth oven continued
to be nothing more than an occasional tool for camas processing in the Willamette
and Kalispel Valleys; no other examples have been reported.

It was not until after 4800 cal B.P. that the use of earth oven technology exploded
in the Willamette Valley. The technology remained important locally from then
onward. Despite its importance in the Willamette, however, the earth oven contin-
ued to be nothing more than an occasional means to a few sweet meals until after
an RMS based on the collector Bauplan entered the region at around 3700 cal B.P.
(Chatters and Prentiss 2005). Numbers of ovens sharply increased at that time in the
Kalispel valley, and the features began to occur in sites along the upper Columbia
River (Campbell 1985) and in the Columbia Basin (Daugherty 1952). They also
spread shortly thereafter into the Canadian Plateau, becoming a major component
of the collector strategy after 2400 cal B.P. (Lepofsky and Peacock 2004; Peacock
2002). It also became an important facility in central California following a shift
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in subsistence organization after 2500 cal B.P. As part of the collector RMS earth
ovens were used to process massive quantities of starch for delayed consumption.

The earth oven is an example of a set of related ideas that remained known
to some communities in a region for countless generations but never expanded—
increased its fitness—until its use became integral to the functioning of a new over-
all strategy for acquiring and managing the food supply. It was simply too labor-
intensive a technology for regular use in a forager Bauplan. Another example of
such a “sleeper” technology is the use of the mortar and pestle as a food grinding
implement in the Central Valley of California. Mortar and Pestle were in limited use
in the productive Clear Lake area from as early as 8000 cal B.P. but not accepted
elsewhere or frequently employed until leaching became an important method for
processing acorn meal (White et al. 1999). Another example is a series of subsis-
tence technologies developed in southwest Asia in the Epipaleolithic that did not
become fully integrated into regional RMS until the Neolithic (Zeder, this volume).

The Bow-and-Arrow

The bow-and-arrow provides a contrasting example. Before 2000 cal B.P., projec-
tile delivery technology in the Americas south of the arctic was limited to the atlatl
and dart complex and probably the lance or javelin. The bow-and-arrow, developed
in Africa and Southwest Asia as much as 13,000 years ago (Clark 1970) and was
widely used during the Mesolithic and Neolithic of Eurasia. Five thousand years
ago, Neolithic Paleoeskimo immigrants from northeast Siberia (Hoffecker 2004)
introduced the technology to the Western Hemisphere as part of the Arctic Small
Tool tradition, which included tiny bifacial end blades for barbed arrow tips. While
identification of these implements as arrow points can be contested, the presence of
compound bow parts in the descendant pre-Dorset assemblages across the whole of
the Canadian arctic confirms the technology’s presence after 4500 cal B.P. (Maxwell
1985; McGhee 1996). There it existed until 2800 cal B.P. but was abandoned during
Dorset (see also Prentiss and Lenert, this volume). Although bow and arrow con-
tinued to be used in the western arctic, it did not cross the sub-arctic wastes into
Temperate North American until around 2000 years ago.

The timing of the introduction of the bow and arrow is somewhat problematic,
because this technology must be distinguished from the atlatl and dart primarily
on the basis of their imperishable tips. Numerous authors have sought means for
making this distinction, basing it on one or another measure of size. Arrows are
smaller than darts, so they deliver smaller tips. Using the few complete, stone-tipped
arrows and darts that are available in museum collections, various researchers have
made the distinction between technologies on the basis of weight (Fenenga 1953;
Heizer and Baumhoff 1961), neck width (Corliss 1972), basal width (Thomas 1981),
or the mathematical relationships among length, width, thickness, and neck width
(Shott 1997; Thomas 1978). Often, the technological change is recognized when
large projectile tips are replaced by much smaller, thinner types, with the earliest
accepted date on a persistent smaller style marking the introduction of the bow.



220 J.C. Chatters

Blitz (1988) and Nassaney and Pyle (1999) have surveyed the chronology of
the bow’s introduction across North America. Their data, along with more recent
updates, demonstrate that the new technology was accepted across the continent
within less than 800 years of its first appearance south of the arctic. Arrow points
appear earliest in the southern Plateau, eastern Great Basin, and Northern Great
Plains as miniature versions of contemporary dart points. In the southern Plateau,
the small Columbia Corner- and Basal-Notched styles appear alongside Quilomene
Bar Basal-Notched by between 2200 and 1850 cal B.P. (Chatters 2004). In the east-
ern Great Basin, the small, corner or basal-notched Rosegate joins the large Elko
Corner-Notched as early as 1950 cal B.P. (Aikens and Madsen 1986). On the Plains,
the small, side-to-corner-notched Avonlea replaces the larger Besant between 1850
and 1950 cal B.P. (Kehoe 1966; c.f. Vickers 1986). Given the limitations of radio-
carbon dating, these introductions were nearly simultaneous. The tendency for the
arrow point to be a miniature version of the contemporary dart tip demonstrates
that transmission of the idea came through the process of guided variation (Boyd
and Richerson 1985). The neophyte archers observed the technology in use among
neighbors or visitors to their respective regions and duplicated the components in
their own local metaphors. All three of these regions abut the north and central
Rocky Mountains, so the people who provided the introduction may have been mov-
ing south along this mountain chain, as did later Athabascan-speaking peoples (see
Kehoe 1966; Matson and Magne 2007).

The bow and arrow appear at progressively later dates to the south, west, and east
of these first introductions. Arrow points identical to those on the Southern Plateau
are fully established on the Northwest Coast at 1550 cal B.P. (Chatters et al. 1990)
(Determination of precisely when the bow arrived on the coast can be even more
problematic than it is in the interior because of an ethnographically known tendency
to use hardwoods rather than stone for arrow tips). In the western Great Basin and
California, archaeologists do not acknowledge arrival of the bow until after 1500 cal
B.P. (Bettinger and Eerkens 1999; Elston 1986; Moratto 1984). They appear as the
same, small corner-notched styles found in adjacent regions: the Rosegate in the
Basin and Gunter Barbed in California, suggesting that transmission took the form
of direct or indirect bias in these cases (Bettinger and Eerkens 1999). By 1350 cal
B.P., complete arrows found in dry caves demonstrate that the bow and arrow had
been implemented in the Southwest (Morris 1980).

Ideas for the new projectile system spread south and west of the northern Plains
at nearly the same rate as they did in the far west. With the exception of a few argued
older dates in the Carolinas (Oliver 1985; Sassaman et al. 1990) and the southern-
most Great Plains (Vehik 1984), most evidence indicates widespread acceptance
of the Bow between 1350 and 1550 cal B.P. (Nassaney and Pyle 1999: 254–255).
Stylistic comparisons between southern Plains and lower Mississippi Valley arrow
points show that the new technology was introduced into the latter region from the
west, whereas evidence elsewhere in the eastern woodlands is indicative of diffusion
of the ideas from the north (Nassaney and Pyle 1999).

Throughout most of the continent, the bow and arrow, and the atlatl and dart coex-
isted for centuries as alternative technologies, with the atlatl persisting in some areas
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of the Southeast and California until European contact (Ames et al. 1999; Nassaney
and Pyle 1999; Shott 1993). The bow was, at least at first, an addition to existing
projectile propulsion technology, not a replacement for it. This co-occurrence often
confuses the dating of the bow’s appearance, making it difficult to distinguish con-
temporaneity from the mixing of components in stratified chronological sequences.
If we accept the co-occurrence of dart and arrow points as evidence for this persis-
tent use of two technologies, this review suggests that we are likely to find that the
bow spread across the continent in even less than the 300–500 years.

The bow-and-arrow’s status as a projectile co-technology, rather than an entirely
new replacement for old technologies, makes its rapid acceptance into societies as
divergent as mobile, egalitarian foragers and settled socially ranked horticulturalists
readily understandable. All of these societies already possessed projectile propul-
sion systems capable of casting stone-tipped shafts long distances into enemies or
prey animals. Inclusion of one more method for achieving this same end had little
chance of disturbing any community’s position on its adaptive island. In cases where
the bow’s characteristics were advantageous, whether for hunting (e.g., Rousseau
2004) or for war (Blitz 1988), it would have given the adopting community a com-
petitive edge over its non-adopting neighbors, improving its position on the adaptive
peak. Conversely, it is difficult to envision a risk to a community associated with
bow adoption as long as existing atlatl and dart technology remained available.

The bow and atlatl have similar initial production costs. Each requires acquisition
of appropriate wood blank and material for wrapping the handle. The atlatl maker
must obtain and shape material for a weight, whereas the bow maker must produce a
string of suitable length and strength. Once this initial investment has been made, the
atlatl user must obtain and straighten a small number of large shafts and foreshafts,
and obtain and reduce stone for large points. The arrow maker requires only smaller
flake blanks for the tips and shorter shafts, both of which could be more readily
obtained than the larger blanks needed for the dart (Frison 1978). Although the
energetics of each technology has not been calculated, it is intuitively evident that
the cost of each arrow is much less than the cost of a dart.

The bow has certain advantages in application as well (Blitz 1988; Chatters
2004; Christenson 1986; Frison 1978; Hughes 1998; Shott 1993; Nassaney and Pyle
1999). It is more quickly mastered than the atlatl, can be more effectively used with
stealth, and can hurl more projectiles at a higher rate and velocity without having to
retrieve the shafts before each new salvo. A solitary hunter could, therefore, success-
fully use a bow, whereas an atlatl might be better used in a cooperative hunt wherein
hunters intentionally reveal themselves. That bow-armed hunter/warrior would also
require less skill with his implement, since he could take multiple, inexpensive shots
at his quarry in a matter of moments. It is often said that the bow has a longer range
than an atlatl (e.g., Morse and Morse 1990), but this was probably not the case with
the early bows. The early bows would also have had lower impact force than the
atlatl (Raymond 1986), making them less effective for larger, thicker-skinned prey
or armored foes. Use in cooperative hunting, and superiority for large prey, might
explain why the atlatl coexisted with the bow for so many centuries (Nassaney and
Pyle 1999).
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Ultimately, the complex of ideas for producing and using the bow-and-arrow
attained greater fitness than any of the RMS of which it became a component. Once
accepted, it probably conferred selective advantage to the biological communities
and RMS that first accepted it and, in some cases, altered demographic and com-
munity patterns (e.g., Chatters 2004; Rosseau 2004). It also outlasted—was more
successful in an evolutionary sense than—nearly all of those first RMS, often by
many centuries.

Resource Management Strategies

Prentiss and I (2003a) have presented several examples of the process of RMS diver-
sification in North America, including the emergence of a collector-like Bauplan
in the Pacific Northwest between 5000 and 4000 cal B.P. during a period of cli-
matic improvement and its expansion at the expense of competing Baupläne when
resources became more restricted (Prentiss this volume); the emergence of the Numa
“processors” (Bettinger and Baumhoff 1982) during the disruption caused by the
Little Climatic Anomaly and their subsequent spread across the desert west; and
the emergences of multiple alternative foraging strategies and sole survival of inten-
sive bison hunting on the Central Great Plains at about this same time. Elsewhere
in this volume, Prentiss and Lenert present the example of Paleoeskimo and Thule
expansion across the arctic. These cases include examples of increased organic fit-
ness (Thule, Numa, and the Salish in the Northwest) and others where fitness was
acquisitive (acceptance of the collector Bauplan of Salish speakers by their Sahap-
tian neighbors). Numerous other examples exist in our continent’s prehistory and
are ripe for investigation, including but not limited to:

Expansion of the Clovis technology, whose spread across temperate North American within
less than 200 years (Waters and Stafford 2007) was so rapid that it must have entailed both
organic growth and acquisition by an existing pre-Clovis population.

Development of numerous post-Clovis local strategies at the end of the Pleistocene, prior to
the widespread adoption of RMS following a high-mobility Archaic Bauplan.

Emergence of the Middle Archaic and later, woodland, in the American Midwest.

Expansion of the acorn-focused collector Bauplan in the Central Valley of California.

Development and expansion of Basketmaker in the Southwest.

Emergence of agrarian Mississippian chiefdoms.

It is this last example that I expand upon in this chapter.

The Mississippian Package

By 650 cal B.P. (ca 1300 A.D.), the southeastern United States was occupied by
communities distributed from Wisconsin and Minnesota to the Gulf coast and from
Oklahoma on the west to Florida and the Carolinas on the east that expressed
resource management strategies that were variants on a single Bauplan. Archae-
ologically, the Mississippian Bauplan is represented by intensive maize agricul-
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ture using flint hoes, large-scale storage in deep, bell-shaped pits or above-ground
granaries, specialized ceramic forms for maize processing, evidence for social rank-
ing, and a hierarchical settlement pattern. Settlements increased in complexity from
dispersed farmsteads and small hamlets to small, fortified centers with a single plat-
form mound to large multi-mound centers (Fowler 1978; Nass and Yerkes 1995;
Scarry 1996a; Steponaitis 1983). From farmsteads to multi-mound centers, the
houses were usually built in a rectangular plan with a single set-post and walls
built in shallow trenches. Platform mounds in single-mound centers and the pri-
mary mound in multi-mound centers were built in stages, with remains of a large
rectangular building beneath the mound and on the mound platform beneath each
successive construction level (e.g., Anderson 1994). Mound centers received trib-
ute of commodities and manufactured goods from the smaller communities (Blitz
1993; Emerson 1991; Jackson and Scott 1995). Religious iconography and para-
phernalia indicate widespread existence of one or a set of closely similar belief
systems, known as the Southern Cult or Southeastern Ceremonial Complex (Waring
and Holder 1945) based on communal rites of ancestor worship and world renewal
(Blitz and Lorenz 2006; Knight 1986). Mississippian societies are inferred on the
basis of mortuary patterns and settlement hierarchies to have been agrarian-based,
socioeconomically ranked, hereditary chiefdoms led by a politico-religious elite
(Pauketat 2004), as were the historic period societies in the same region, such as
the Natchez (Swanton 1911). By European contact, variants on this Bauplan were
in use by numerous ethno-linguistic groups belonging to multiple language families
(papers in Fogelson 2004).

The Mississippian was once thought to have been introduced from Mesoamer-
ica because of its basis in maize agriculture, social complexity, use of platform
mounds, and some aspects of its iconography. More recent research has shown it to
have been an indigenous development (Byers 2006; Caldwell 1958; Kelly 1990a,b;
Pauketat 2004; Smith 1990) During the latter part of the twentieth century, when
cultural process was emphasized over cultural historical explanations for socioeco-
nomic change, many researchers saw Mississippian emergence as occurring more
or less simultaneously throughout the Southeast, as maize agriculture led to popu-
lation packing and the consequent need for centralized authority (e.g., Blitz 1988;
Kelly 1990b; Schroedl et al. 1990, Steponaitis 1983; Welch 1990). Now, however, it
has become increasingly accepted that, as Caldwell (1958) first suggested, the Mis-
sissippian Bauplan developed in the central Mississippi River Valley, from which it
quickly expanded through either organic (Caldwell 1958; Pauketat 2004) or acquis-
itive (Muller 1986) growth.

Mississippian Precursors

The history of the Mississippian Bauplan, which includes emergence in effective
isolation and expansion through organic and acquisitive fitness begins with the
development of RMS constructed on what may be called the Woodland Bauplan
in the mid-continent. Around 2500 cal B.P., toward the end of the demographic cir-
cumscription, regionalization, and widespread conflict that characterized the Late
Archaic Period, some thus socially isolated community developed an RMS with
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four key components: dispersed sedentary or semi-sedentary settlements in small
hamlets of semi-subterranean key-shaped houses by what were probably extended
family groups; intensive harvest of wild mast, game, and fish resources in prox-
imity to each hamlet; limited horticulture of indigenous starchy seeds; and main-
tenance of community cohesion and probably the redistribution of resources from
ecologically diverse family territories through communal mortuary ceremonialism.
This new RMS apparently had tremendous selective advantage over existing archaic
strategies, because within 300 years it had spread throughout most of temperate east-
ern North American and moved up the rivers of the Great Plains, nearly to the Rocky
Mountains. Along the sea coasts and western Great Plains, horticulture played little
or no part, but the overall Bauplan is similar across the entire subcontinent (Jefferies
2004; Johnson 2001).

By 1850 cal B.P., these far-flung communities, undoubtedly derived from a
bewildering array of ethnolinguistic groups, interacted extensively—at least
indirectly—becoming the great, albeit loosely connected and polyglot, Hopewell
interaction sphere. Some ceremonial centers, like Marksville in Louisiana, Man-
deville in Georgia, Pinson in Tennessee, and especially Newark in Ohio grew and,
judging from their massive earthworks and wealth of grave offerings from through-
out the continent, called on a tremendous number of constituents. Populations rose
and demographic packing again became evident (Jefferies 2004). In the early cen-
turies A.D., during this time of widespread communication among a dense populace,
the force of stabilizing selection on each community’s RMS must have been tremen-
dous (see Prentiss and Lenert, this volume, regarding evolutionary forces associated
with stasis).

Around 1450 cal B.P., there began a prolonged period of what many archaeolo-
gists call cultural decline. During the Late Woodland Period, ceramic traditions indi-
cate that societies became markedly circumscribed (Milner 1999). In the American
Bottom region of the central Mississippi (Pauketat 2004) and the middle Tombigbee
of Alabama (Blitz and Lorenz 2006), for example, multiple stylistic traditions show
that social interaction spheres were reduced to the local scale. Resource stress is
evident in the poor health and life expectancy of the population (Peebles 1983); war-
fare became endemic (Knight and Steponaitis 1998; Welch 1990). Elaborate mor-
tuary ritualism and interregional trade markedly diminished. As societies became
increasingly insular, communities became effectively isolated, weakening the forces
for stabilizing selection and opening the door for the emergence of new RMS.

The longstanding unity of the Woodland Bauplan began to rapidly break down.
As Jefferies (2004) describes the situation for the Southeast, “considerable social
and political diversity existed” (see also Nassany and Cobb 1991). In northern
Alabama, for example, people of the West Jefferson Culture were organized in small
groups who moved seasonally, living off nuts, wild game and small-scale gardens of
native cultigens and a small amount of maize. The Cofferdam-Gainesville peoples
of the nearby Tombigbee River valley had a similar subsistence base and were also
socially undifferentiated but lived in large, nucleated base camps (Welch 1990). Peo-
ple of the Effigy Mound Culture in southern Wisconsin and the Mason Phase of East
Tennessee continued some of the practices of Early and Middle Woodland, living
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by a combination of wild foods and indigenous starch crops in widely dispersed vil-
lages and hamlets that remained socially integrated through construction of mortu-
ary mounds (Birmingham et al. 1997; Faulkner 2001; Nassany and Cobb 1991). The
Coles Creek Culture was the most socioeconomically complex of the Late Wood-
land cultures. Coles Creek people lived in dispersed hamlets and small villages sup-
ported primarily by wild mast, game, and fish in the lowlands of the Arkansas and
southern Middle Mississippi rivers (Nassany 1994; Pauketat 2004, Rollingson 1990;
Smith 1990). These communities supported small politico-religious centers (Smith
1990) that consisted of platform mounds built around central plazas (Williams and
Brain 1983). Although middens are found on the mound slopes, there has been no
evidence found of structures (Rollingson 1990). Pauketat (2004) interprets these as
communal feasting sites; Kidder (1992) sees evidence of incipient chiefdom organi-
zation. Another RMS developed on the American Bottom of the Mississippi River,
between the mouths of the Missouri and Ohio.

Emergence of the Mississippian

Between 1350 and 1200 cal B.P., the increasingly insular societies of the American
Bottom lived in small, nucleated villages, primarily off gardens of indigenous
starches. Like most other Late Woodland Groups they occupied small, key-shaped
dwellings surrounded by large numbers of earth ovens and storage pits. After the
1200 cal B.P. introduction of maize, however, there began a series of changes that
ultimately led or contributed to the development of the Mississippian RMS (Kelly
1990a, b; Pauketat 2004; Scarry 1996a, b).

Maize, farmed with chert hoes, quickly became a staple in the American Bot-
tom as people developed new ways of storing and processing it. Use of earth ovens
sharply declined as deep, bell-shaped storage pits increased. Traditional Woodland
ceramic jars and bowls gave way to new forms, including the constricting necked
jars that would later be such a hallmark of the Mississippian. Multiple ceramic
traditions existed in the valley, each with its own tempers and stylistic elements.
Communities were organized in small villages that consisted of small, rectangular,
hearthless, slightly subterranean houses built around small courtyards. In the center
of the courtyard was either a post or square with a small pit at each corner. Toward
the end of the period, a large, rectangular house with a hearth was built on the ground
surface. This large house, interpreted as either a headman’s residence or ceremonial
building, shows evidence of periodic reconstruction.

Change accelerated in the American Bottom between 1050 and 950 cal B.P.
Interaction among communities within the Bottom was renewed, as indicated by
the appearance of different ceramic traditions in the larger towns. Shell-tempered
ceramics were made and, apparently, traded within the region. Ceramics diversi-
fied in a variety of flat-bottomed bowls, jars, bottles, and pots. Small hamlets of
the preceding period coalesced into larger villages that consisted of multiple house
groups, each with its own plaza containing a post or set of ceremonial pits. Only
one of the plaza groups contained a large, repeatedly rebuilt house with an internal
hearth, which Pauketat (2004) refers to as a “courtyard temple”. Kelly (1990b)
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interprets this pattern as evidence for incipient ranking among the kin groups that
comprised the villages, and sees the rebuilding of the courtyard temples as a ceremo-
nial renewal that marked the installation of a new community leader—a precursor
to the process later repeated in the construction of platform mounds. Sizes of vil-
lage groupings varied across the Bottom, with the largest, like Lunsford-Pulcher and
Cahokia, having populations upward of 1000 (Pauketat 2004).

By 950 cal B.P., the region’s settlement patterns underwent an abrupt rapid trans-
formation. Village dwellers either dispersed into small farmsteads or migrated to
increasingly large towns. Small farmstead sites, exemplified by the Carbon Dioxide
(Finney 1985; Jackson and Hanenberger 1990) and Range sites (Kelly 1990a) con-
sisted of one or a few rectangular wall-trench buildings built with single set posts
and, in some cases, large storage pits within them. These farmsteads were tributary
to the towns, where the courtyard temples were now built and renewed on mounds
overlooking small plazas, in an apparent duplication of the pattern seen earlier in the
Coles Creek Culture. Among these early, larger centers were Lohman, Horseshoe
Lake, Macys, and Washausen (Kelly 1990; Rolingson 1990, Scarry 1996; cf Pauke-
tat 2004). Cahokia was by far the largest. Evidence for marked social ranking and
the beginnings of so-called Southern Cult motifs can be seen in Cahokia’s Mound
74, which contained the burial of a man lying on an eagle-shaped blanket of shell
beads, surrounded by sacrificed attendants. Goods, including those used in mortuary
ritual, flowed into the mound centers, and populations were drawn into the Bottoms
and surrounding upland rim from adjacent regions (Emerson 2000; Pauketat 2004).

The components of the Mississippian—intensive maize horticulture supported
by flint hoes and complex cooking and storage technology, hierarchical settlement
pattern based on dispersed farmsteads, and mound centers associated with a cult of
renewal serving as hubs in a network of tribute and exchange—had coalesced. This
RMS then quickly began to expand, both organically and acquisitively.

Mississippian Expansion

Within the first 50–75 years after its full emergence, the Mississippian RMS had
scattered throughout much of the region between the Ozark Highland and the
Appalachian Mountains. It first appears in a discrete, repetitive package as a dis-
continuity from earlier, or sometimes contemporaneous, Late Woodland local cul-
tures. Earliest mound centers occur at Zebree and Bay Mounds in Arkansas (Morse
and Morse 1990); the Martin Farm site, in East Tennessee (Schroedl et al. 1990),
Moundville, Bessemer, and Lubbub in northern Alabama (Bozeman 1982; Knight
and Steponaitis 1998; Steponaitis 1983; Welch 1990); Etowah, in northeast Georgia
(King 2003), Kinkaid near the Tennessee/ Ohio River confluence (Muller 1986);
Angel, in Indiana (Black 1967) and Aztalan, in Wisconsin (Goldstein 1991 Gold-
stein and Richards 1991;). Expansion also took place southward along the Missis-
sippi River as the Plaquemine Culture. The small, early mound centers are asso-
ciated with dispersed farmsteads of rectangular houses built in wall trenches by
the single set-post design. Beneath each mound are the remains of a large, rect-
angular building of the same design, with an internal hearth. Such buildings were
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constructed on each successive surface in the mound. Each mound center was sur-
rounded by a bastioned palisade. Maize replaced wild foods as the staple; shell-
tempered ceramics appeared as handled jars, bottles, and other exotic forms, replac-
ing indigenous forms and pastes.

These early settlements, with such repetitive components, discontinuity with
local traditions, and bastioned fortifications, have the appearance of colonies emi-
grated from the Mississippian heartland. At Aztalan, Angel, and somewhat later
settlements of Dixon Mounds and Eveland in Central Illinois, this explanation is
acknowledged. For other areas, indigenous development is argued, although the
connection to earlier Woodland cultures is often strained. It is true that cultural
transmission via indirect bias may sometimes explain the high degree of similar-
ity between the new settlements and precursors in the American Bottom. Certainly,
neighboring groups or visitors to the newly emerged polities in the Middle Mis-
sissippi would have been aware of the success of the new strategy and may have
attempted to match it precisely. That success is evident in the improved health and
longevity of the participants (e.g., Peebles 1983).

Expansion continued in the period between 850 and 750 cal B.P., but during this
period, we see the initial cultural package undergo local modification as a result of
the infusion of local ideas or local experimentation. In addition to the central Illinois
centers, which are acknowledged colonies from the Cahokia center, expansion con-
tinued in the southeast, as colonists from northwest Georgia founded multiple new
centers in the Chatahoochee and Savannah River valleys (Blitz and Lorenz 2006;
Anderson 1994, 1996). Some of these new centers begin to show local differences,
such as the replacement of rectangular buildings with oval or circular ceremonial
designs on the Savanna River (Anderson 1994, 1998), the change from rectangu-
lar to oval structures in later phases of the Bessemer mound and village (Mistovich
1995), and the abandonment of shell tempering in ceramics on the Chattahoochee
following the initial founding of Mississippian centers (Blitz and Lorenz 2006).
Cahokia colonies in central Illinois quickly took on characteristics of the indige-
nous Late Woodland cultures, as local people began to participate in the new strat-
egy (Harn 1994). Ranked, agrarian societies organized as chiefdoms also appeared
on the periphery of this Mississippian expansion in Florida, Georgia, Illinois, and
Oklahoma, (e.g., Scarry 1998; Blitz and Lorenz 2006; Rogers 1995a, b). By shortly
after 750 cal B.P., the Mississippian Bauplan reached its apogee.

Macroevolution and the Mississippian

Emergence and expansion of the Mississippian is another example of diversifica-
tion and decimation, first described as a cultural macroevolutionary process by
Prentiss and Chatters (2003a). Late Woodland societies had become insular—
socially isolated—during the period between 1450 and 1000 cal B.P., permitting
socioeconomic experimentation. In the American Bottom region of the Middle
Mississippi, local horticulturalists first adopted intensive maize agriculture, and
worked out effective storage and processing methods along with a sociopoliti-
cal system based on a concept of world renewal (Byers 2006; Pauketat 2004).
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Independent communities combined into villages, wherein one clan assumed the
role of maintaining the renewal rites, leading to a stratified society with centralized
authority. Ideas about mound building were adopted from the Coles Creek Culture
as the communities reorganized their settlement, scattering much of the populace
on small farms and centralizing further in a few politico-religious centers. Polit-
ical organizations were able to organize labor for massive public works and, no
doubt, more importantly, for subsistence pursuits and warfare. They also served as a
conduit for redistribution of produce within the community and of technologically
important goods and materials derived from outside the community

The Mississippian RMS was highly successful at improving the lives of its par-
ticipants and enabling populations to grow rapidly. These led to increases in both
organic and acquisitive fitness of the RMS, enabling its geographic expansion. Mis-
sissippian’s inception and success may have been influenced, in part, by the selec-
tive forces of a warming climate, which allowed maize to be productive at higher
latitudes, but this explanation does little to account for its expansion across Ten-
nessee, Mississippi, Alabama, Georgia, and Florida. Whatever the selective forces,
most alternative strategies disappeared from the region within 200 years of the new
RMS’s emergence. By this time regional differences had appeared; a new cultural
clade had emerged.

Conclusion

The Mississippian emergence and the histories of projectile propulsion and plant
processing technologies discussed in this chapter are but a few of the many exam-
ples of macroevolutionary events that have punctuated the history of North Amer-
ica’s cultures. If we open our eyes to the reality of macroevolutionary process and
the scale on which it occurs, we will become aware of macroevolutionary events
marking the divisions within such venerable constructs as the Archaic (Sassaman
2008). To do this, we must think on a different scale than we are prone to do. Amer-
icanist Archaeology has for too long been shackled by the Culture Area Concept
and the derived idea that historic-era cultural boundaries always delimited cultural
developments. As a result of this geographic circumscription of the past, proces-
sualist thinkers have been stuck in the idea that change in a culture area, or even
region within it, must necessarily be explained as a local transformation. Near-
simultaneous changes in resource management systems often seem to be attributed
to some mystical Zeitgeist rather than to linkage of human minds through observa-
tion and emulation. The appearance in adjacent regions of nearly identical RMS is
seen not as wholesale expansion of systems or peoples but rather as a set of coin-
cident responses to similar conditions. We see this in much of the discourse about
the emergence of Mississippian. It is acceptable, it seems, to view the expansion
of small cultural packages, like the bow-and-arrow or earth oven, on a continental
scale, but similar movement of larger-scale packages is anathema. If we can discard
these notions and assume a transregional macroevolutionary perspective, we will
be able to better understand the continent’s record as the development, expansion,
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stasis, and extinction of competing socioeconomic entities that are historically
bound and whose fortunes are influenced by changing conditions in their natural,
social, and competitive environments.

Notes

1. In Chapter 10, Bettinger questions the use of RMS instead of “adaptive strategy”
which he sees as a simpler phrasing. Prentiss and I use RMS because a resource
management strategy is not necessarily adaptive. It may be an attempt to adapt
to environmental conditions but whether or not it is successful depends on its
interaction with that environment. In the case of our modern RMS, global cli-
mate changes resulting from our use of fossil fuel resources calls our strategy’s
adaptedness into question.
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Chapter 8
Cultural Stasis and Change in Northern North
America: A Macroevolutionary Perspective

Anna Marie Prentiss and Michael Lenert

Introduction

To successfully build a macroevolutionary theory of culture change, we, like pale-
obiologists (e.g., Eldredge 1985, 1989; Gould 2002; Stanley 1979), must carefully
address a number of critical topics including scale and hierarchy, emergence pro-
cesses, stasis, extinction, and long-term evolutionary trends. While archaeologists
have long recognized the stable persistence of cultural patterns (or cultural stasis)
in the archaeological record, they have rarely examined this phenomenon from an
evolutionary perspective. Rare exceptions include Prentiss and Chatters (2003) and
Richerson et al. (2001). In this chapter, we seek to build on these studies to open a
discussion of long-term cultural stasis as a process.

As a tangential problem, we also examine factors that allow these tenacious
cultural entities to expand geographically, sometimes outcompeting and replacing
other indigenous strategies. Many researchers have been interested in understand-
ing the archaeological record of major population movements such as the Neolithic
expansion across Europe (Colledge et al. 2004; Rowly-Conwy 2004; Shennan 1993;
2002), the Polynesian dispersal in the Pacific (Kirch 2000), the Numic spread in
western North America (Bettinger and Baumhoff 1982), and the Paleoeskimo and
Thule movements across the American Arctic (McGhee 1996). Consequently, there
is substantially more developed literature on this issue (see also Rockman, this vol-
ume) to which we add our thoughts.

Ultimately, we hope that this discussion will also shed light on processes of
change. As has been recognized by paleobiologists for years (e.g., Stanley 1992),
we cannot fully understand processes behind the emergence of new cultural or
biological variants without understanding processes of stasis. Cultural characters,
whether artifacts or socioeconomic strategies, seem at times to become “locked”
(Gould 2002) into particular design structures or Baupläne. Breaking the lock may
be fundamental to change. The archaeological record of the pre-Dorset, Dorset, and
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Thule phases in North America’s Arctic region dramatically illustrates some core
macroevolutionary principles associated with these processes of stasis and change.

Why Stasis in the Archaeological Record?

Our focus in this chapter is on stasis at scales of socioeconomic strategies, recogniz-
ing that this process could be recognized on multiple scales. In order to more fully
develop our theoretical ideas, we first explore some basic cultural macroevolution-
ary concepts associated with the structure of cultural entities and their implications
for understanding cultural evolution. We follow with a more in-depth consideration
of stasis as an evolutionary process.

Macroevolutionary Units

In order to explore the persistence of socioeconomic strategies over long time
spans, we rely on the concept of a Resource Management Strategy (compare with
Bettinger’s [this volume] complex adaptive strategies) as a macroevolutionary unit
of evolution (Chatters, this volume; Chatters and Prentiss 2005; Prentiss, this vol-
ume). The Resource Management Strategy (RMS) provides the organizational logic
(e.g., Boyd and Richerson 1985; Boyd et al. 1997; Prentiss, this volume; Prentiss
et al. this volume) that structures and integrates human subsistence and settlement
behavior and related aspects of social organization. It is heritable in that it can
be taught to new generations and it can be transmitted between peers and groups
(admittedly, it is a complex process [e.g., Bettinger 2003]). Behavioral or pheno-
typic manifestations of the RMS are termed applied tactics. Because tactics involve
economic practices (hunting, fishing, food production, seasonal mobility, food shar-
ing, etc.), they have the potential to also affect reproductive fitness within human
populations. Because the tactical manifestation of an RMS will always impact the
local ecosystems, we can also refer to it as a cultural niche (Laland et al. 1996,
2000) and even view it as a “peak” within an adaptive landscape (per Wright 1932;
see Bettinger, this volume; Spencer, this volume).

Since Resource Management Strategies (RMS) evolve as packaged units, they
resemble in some ways the evolution of higher phyletic units in biology such as
species (Stanley 1979). While RMS are not exactly the same thing as species (Pren-
tiss et al., this volume), they do exhibit formal variation in structural designs or
Baupläne (Prentiss and Chatters 2003). The Bauplan concept can also be useful for
understanding the evolutionary process (e.g., Gould and Lewontin 1979; McGhee
1999), in that it allows us to recognize that change at lower levels (e.g., memetic
level) can often have far-reaching impacts elsewhere within sets of integrated tac-
tics (or systems). If this is the case then not all change is necessarily the target of
selection but may be some form of accommodation to change elsewhere and may or
may not be adaptive (Prentiss, this volume; Prentiss et al. 2007).
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The archaeological record consistently supports the contention that RMS are sta-
ble cultural entities that emerge, persist, evolve, and go extinct. We recognize sig-
natures of human behavior that seem to persist for long time spans (Prentiss and
Chatters 2003; Richerson et al. 2001) and also move across significant geographic
space (e.g., Bettinger and Baumhoff 1982; Rockman, this volume). This pattern of
persistence among evolutionary entities has been termed stasis (Eldredge and Gould
1972; Gould and Eldredge 1977). Although change does occur within periods of sta-
sis, it is typically on lower scales (for example technologies or specific tactics) and
is not always directional in the long term. Following Gould (2002), we could say
that these entities are “locked.”

Cultural Stasis on the Macroevolutionary Scale

To understand stasis, we must examine the factors that promote stability while cur-
tailing variation. Paleobiologists have developed a number of models that might
have analogical utility for understanding cultural phenomena. The microevolution-
ary model of stabilizing selection asserts positive reinforcement for maintenance of
the same design if that RMS is at peak adaptation. There is reason to believe that
the adaptation need not be entirely optimal since the humanly created niche will
substantially aid in buffering the harder impacts of natural selection (Laland et al.
2000, 2001; see also Kuijt and Prentiss this volume). For example, an adaptation
could be maintained through habitat tracking (e.g., Eldredge 1995, 1999), whereby
the social group moves, bringing along its RMS and cultural niche. In another exam-
ple, accommodations by various populations to local conditions could create a pat-
tern of temporally shifting variation (e.g., Lieberman and Dudgeon 1996) around
a common RMS. In this case, none would be necessarily at peak adaptation, but
local adaptive performance would be adequate to prevent breakdown and loss of
that design, and stability would emerge as a compromise (Gould 2002).

The internal structure of the strategy and its implied cultural niche will have
an impact on the longevity of the cultural pattern. The prevailing cultural trans-
mission system may also be important. As argued by Cavalli-Sforza and Feld-
man (1981) and Boyd and Richerson (1985), when learning occurs substantially
by vertical cultural transmission (as in the parent to offspring pattern so typical
of hunter-gatherers), opportunities for creativity or significant error (Eerkens and
Lipo 2003) may be reduced, resulting in patterns of cultural conservatism (Mac-
Donald 1999). Further, some cultural prohibitions (maintained in this conservative
context) could act as selective factors, also stifling outside influence (Boyd and
Richerson 1985).

There may be very good reasons to stifle within-group variation, particularly if
success or even survival is predicated on careful scheduling and teamwork through-
out the year to acquire, process, and distribute resources and to meet critical social
obligations. While human niches will always be broader and more flexible in terms
of habitat than those associated with other organisms due to our propensity for
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culture (Laland et al. 1996, 2000, 2001), some strategies and associated cultural
niches will be more specialized than others entailing a more restricted range of
habitats available for colonization. This pattern of greater specialization could favor
extreme stasis under stable environmental conditions via something akin to the
adaptive peak model. Habitat tracking, as well, could be critical for long-term sur-
vival and consequently cultural stasis within this scenario. Inflexibility in ability
to use new habitats could also lead to more frequent opportunities for extinction
within a changing environment (e.g., Janssen et al. 2003). In contrast, other strate-
gies and their niches will be structured in such a way that many kinds of habitat
could be co-opted by their users with only minor technological or organizational
shifts. Habitat tracking would be less important to survival, since the cultural niche
is more likely to be functional in a wider range of habitats. Rather, survival and cul-
tural stasis might be predicated on adaptive flexibility favoring stasis as the mean of
a range of local variants on that basic design. Local variation could be created via
movement into new habitats that could also entail competition with other popula-
tions operating different niches. Kuijt and Prentiss (this volume) provide examples
of these processes illustrating specialization and a shorter evolutionary history asso-
ciated with the Natufian culture of the Upper Pleistocene Near East, and flexibility,
expansion, and longer term macroevolutionary stasis with the Neolithic culture of
the early-to-middle Holocene Near East and Europe.

Despite the processes that promote stability, change still occurs. Processes of
stasis and change can be understood using Wright (1931, 1932; see also Bet-
tinger, this volume; Spencer, this volume) shifting balance or adaptive landscape
theory (SBT). Within SBT the framework, local group adaptations (as reflected
in Resource Management Strategies) are viewed as peaks on a topographically
variable landscape (Joshi 1999). Evolutionary change is envisioned as crossings
between alternative peaks. Shallow valleys between peaks imply little maladap-
tation; deep chasms are more risky and have significant potential for extinction.
Wright originally envisioned peak crossings as initiated by genetic drift causing
local populations to move from their peaks into that maladaptive zone. If lucky, they
encountered and ascended a new peak; otherwise they faced potential extinction.
Contemporary theorists offer a wide variety of scenarios as to how peak crossing
might occur. Environmental change could draw an adapted population rapidly into
a maladaptive zone as could a simple process of maladaptive behavior. In contrast,
it also appears likely that selection could drive crossings between peaks, sometimes
permitting targeted characters to “carry” other correlated traits (Bettinger, this vol-
ume; Price et al. 1993). There is substantial agreement that major peak shifts are
facilitated by small populations in relatively isolated contexts (Coyne et al. 1997).

With these ideas in mind we propose that, on a macroevolutionary scale, spe-
cial conditions may often be required to open the lock that prevents significant
change (Prentiss and Chatters 2003). First, whether adaptive entities “sit” on that
metaphorical adaptive peak or remain at a slightly lower level (as in the accommo-
dation model), resource conditions will often change and remain predictably dif-
ferent for long enough to permit exploratory cultural changes (as noted by Pren-
tiss, this volume, this could occur by conscious design or unintentional drift).
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This could mean that the natural environment offers new opportunities, a major
innovation alters energy budgets within a given group leading to the precipitation
of broader organizational change, or that unintentional rearrangements in subsis-
tence schedules or other activities precipitate a series of unforeseen changes in
human population–resource relationships (Bettinger, this volume; Kuijt and Pren-
tiss, this volume; Prentiss, this volume). Second, environments must remain pro-
ductive enough that initial steps toward change are not immediately halted by social
prohibitions or outright economic disasters (Prentiss and Chatters 2003). Third,
groups are expected to be generally small in which new patterns of culturally endog-
amous behavior can quickly emerge and be rewarded (Boyd and Richerson 1985;
Laland et al. 2000). Finally, there must be some form of geographic and/or social
isolation from dominant cultural patterns to permit variation to emerge and not
have it swamped by a cultural version of gene flow. This latter factor may also
affect the persistence of smaller scale RMS when exposed to expanding larger
entities.

Arctic Prehistory

The evolutionary origin of the pre-Dorset/Dorset or Paleoeskimo culture is not alto-
gether clear though the Middle Neolithic Bel’kachinsk culture of eastern Siberia is a
likely ancestor (Hoffecker 2003). Over its developmental history, some technolog-
ical elements originally present in pre-Dorset were refined and others lost, giving
rise to a new form identified as Dorset. Variation between pre-Dorset and Dorset
RMS suggests two extended periods of significant stasis at the strategic level. Pop-
ulations associated with the Dorset cultural signature were ultimately replaced by
Thule Inuit populations

Pre-Dorset

The pre-Dorset RMS was a highly successful Eastern Arctic adaptation that per-
sisted roughly 4000–2500 years ago. Based on similarities in ecological adapta-
tions and artifacts, the pre-Dorset appears rooted in the Western Paleoeskimo, Arctic
Small Tool Tradition. These founding populations migrated from the Western Arc-
tic, rapidly expanding across the Eastern Arctic, and settled in the Barren Grounds
(Arctic and Subarctic interior west of Hudson bay), Arctic Archipelago, Hudson
Bay, coastlines of the Hudson Strait, Newfoundland, and northern Greenland giving
rise to a variety of local phases including Independence I, Independence II, Sarqaq,
and Groswater Dorset (Maxwell 1985; McGhee 1976).

Archaeological materials attest to hunting adaptations in coastal and interior set-
tings. Technological hallmarks in coastal sites include harpoon heads, and other
artifacts of seal and walrus bone and ivory, illustrating a focus on marine resources.
The chronology of harpoon head types shows that over time, open socket, single



240 A.M. Prentiss and M. Lenert

line hole, barbed heads lost their barbs and shrank in size but retained open sockets
(Maxwell 1976). Some may have been armed with chipped stone points. Sites in
the interior document the importance of hunting terrestrial resources in pre-Dorset
times. Populations acquired game by hunting with bow and arrow and lance. Fau-
nal remains from residential site middens include caribou, musk ox, polar bear, and
birds.

Pre-Dorset peoples lived in seasonal shelters. Small rings of boulders or sim-
ply dense oval patterns of artifacts and small rocks mark locations of summer tent
shelters (Dekin 1976). Although there is some disagreement over what winter sea-
son structures may have looked like (see McGhee 1976), some believe they are
evidenced by small oval areas with raised stone axial features containing hearth
and storage bins. During the pre-Dorset phase social units were likely organized at
the scale of small family groups that changed residence frequently and exploited
resources on an encounter basis.

Pre-Dorset archaeological records exhibit general continuity, although site
assemblages from outside the Foxe Basin and Baffin Island core area do show some
variation. The west-central Arctic (e.g., Victoria Island and surrounding locales)
assemblages evince an affinity to those of Alaskan Paleoeskimos (Denbigh Flint
Complex); southwestern Hudson Bay assemblages contain standard pre-Dorset
lithics plus heavy-duty tools like mattocks, picks, and gouges; the northern Labrador
assemblages are akin to those of the Sarqaq of the western Greenland coast; and
Independence I of the High Arctic (e.g., northern Greenland, Ellesmere Island,
Queen Elizabeth Islands) reflects a stronger focus on terrestrial game than those
to the south (Maxwell 1972; McGhee 1996).

The Transitional period separating the pre-Dorset and Dorset periods dates back
to 2800–2500 years ago, postdating the late peak of the Neoglacial climatic period
(Wright et al. 1993). New unstable and warmer weather conditions likely resulted
in unpredictable variation in snow and ice with negative impacts on terrestrial fauna
(Dekin 1975). These conditions may also have affected distributions of sea mam-
mals, particularly in warmer years. Warmer conditions may have also decreased
access to sea mammals by human hunters in some areas. One by-product of this
period for human groups may have been increased rates of residential mobility and
exploration of new foraging opportunities in wider foraging ranges. Greater mobil-
ity and movement into more distant landscapes could have had the effect of severing
social links between pre-Dorset groups, thereby giving rise to greater regional vari-
ation in material culture and adaptive behavior. This is potentially supported by
evidence from several regions. Paleoeskimos reappear in the High Arctic of Green-
land and Devon and Ellesmere Islands as the Independence II culture (Knuth 1967,
1968; McGhee 1981). A similar cultural pattern is also evident in the Groswater
Dorset phase of Labrador and Newfoundland (Fitzhugh 1972, 1976; Renouf 2005).
While it is not clear whether Independence II and Groswater Dorset left obvious
direct descendents (e.g., Fitzhugh 1980), late pre-Dorset sites from Igloolik and
Lake Harbour area of southern Baffin Island do suggest that during a period of pop-
ulation reduction, Paleoeskimos in this area underwent a dramatic process of in situ
change from the pre-Dorset to Dorset pattern that included not only diversification of
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and intensification of some food resources but also the seemingly strange loss of
technologies like the bow and arrow and bow-drill (Maxwell 1973, 1985; Meldgaard
1960, 1962).

McGhee (1996) outlines a scenario at the pre-Dorset to Dorset transition similar
to the one offered by Henrich (2004) for loss of technological skill in Tasmania.
He suggests that periods of devastating famine, as may have happened in the Arctic
at ca. 2500–2800 cal. B.P. could have removed knowledgeable tool makers from
pre-Dorset populations. Catastrophic loss of knowledge could not be made up by
transmission from the outside due to extreme isolation in the Eastern Arctic.

While the McGhee and Henrich models imply region-wide gradual microevo-
lutionary change driven in part by acts of nature implying something akin to
genetic drift, we suggest that the emergence of Dorset could also be viewed from a
macroevolutionary perspective. The pre-Dorset to Dorset transition is clearly not a
gradual process that occurred simultaneously region-wide. Rather, it appears to have
been characterized by late pre-Dorset cultural diversification, subsequent regional
decimation, and replacement by one homogeneous pattern, Early Dorset, perhaps
arising in the Foxe Basin area. If this is the case it provides yet another example of
the cultural diversification-decimation macroevolutionary process increasingly rec-
ognized in other parts of the world (Chatters, this volume; Kuijt and Prentiss, this
volume; Prentiss and Chatters 2003).

Dorset

The Dorset phase postdates 2800 cal. B.P. and is known for a number of distinctive
cultural characteristics. Technologically, Dorset assemblages include closed socket
toggling harpoons (some slotted for chipped stone points) of a variety of sizes, bone
sled shoes, crampons for ice walking, snow knives for constructing shelters, and
occasionally, small kayaks. We also find an increase in the variety of raw materials
used for tool making (Nagy 2000). Evidence for bow-drills, throwing boards, and
bows and arrows disappears (McGhee 1996). Some of these changes in technology
support a contention for greater emphasis on winter sea mammal hunting (Maxwell
1972; cf. Murray 1996, 1999). Faunal assemblages contain abundant seal remains
as well as lesser amounts of walrus, narwhal, and beluga. Communal hunting of
caribou is suggested by associations of Dorset artifacts with inuksuit alignments
(Maxwell 1972, 1985). Fish weirs appear to have been widely used, but associated
technology was simple and dominated by leisters and bilaterally barbed spears. As
in the previous pre-Dorset, open socket lances continue to be used to hunt terrestrial
resources in the Dorset period. Accumulations and storage of food surpluses for
later use appears in the form of caches in some areas (Murray 1999; Nagy 2000).

Winter dwellings in some places consisted of rectangular structures with cen-
tral platforms and probably housed multiple families, reinforcing the mode of peri-
odic communal hunts (Maxwell 1972). Snow houses or igloos were often used
as well (McGhee 1996). Ephemeral summer tent camps consist of small oval or
large rectangular rings of small stones and boulders. Like the previous pre-Dorset
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populations, the Dorset were also probably regionally scattered, egalitarian bands
who aggregated in larger groups at certain times of the year to participate in social
networking, alliance building, as well as group hunting endeavors (Damkjar 2005;
Murray 1999).

Homogenous cultural traits, synchronous style shifts, and contemporaneous
changes in artifact forms demonstrate intensive interaction among populations over
vast distances (in the core area—Foxe Basin, Hudson Strait, Baffin Island region)
(Friesen 2000; Maxwell 1985). Maxwell (1985) claims stylistic shifts had no bear-
ing on increased socioeconomic efficiency. During Dorset (particularly Late and
Terminal Dorset) times, we see periodic repopulations of peripheral areas including
northern Devon Island (located south of Ellesmere Island), Ellesmere Island, and
western Greenland. These “fringe” areas demonstrate less chronological continuity
and evince intermittent occupations in hyper-isolated locations (McGhee 1981). The
gaps or occupational hiatuses associated with these places may represent population
withdrawals into localized, advantageous ecological niches or even the extinction
of some Dorset groups. Isolated Newfoundland and Labrador Dorset groups also
appear to vary from the core area. In fact, archaeological records in these regions
are more similar to the Greenland Dorset than to the core. West of the core, the
Victoria and Banks Island Dorset variants are similar to the core but contain addi-
tional items like ice chisels, barbed dart heads, and projectile tips with side and
end blades.

Arctic archaeologists have offered a range of opinions regarding the basic
socioeconomic structure of Dorset societies. Maxwell (1980, 1985) argues that orga-
nizational changes between pre-Dorset and Dorset were more quantitative than qual-
itative, with an increased focus on marine mammals and a reduced emphasis on
terrestrial game, despite the appearance of caribou drive systems employing inuk-
suit. The implication is that Dorset people intensified aspects of their economy like
breathing hole and ice lead sea mammal hunting, while dropping other parts (e.g.,
stalking of terrestrial mammals).

Alternatively, Nagy (2000) argues that over the span of pre-Dorset occupation,
populations became increasingly familiar with their landscape and environment, and
in turn they were better acquainted with the best hunting locations in relation to
the seasonal availability of those resources. Thus, Nagy claims pronounced change
involving a shift from pre-Dorset forager to Dorset collector strategies (collector
per Binford 1980). She bases her argument on five excavated sites from Ivujivik in
the High Arctic whose faunas are dominated by seals. She also argues that there is
evidence for caching behavior. While the seal-dominated faunas could also be inter-
preted as a reflection of a more specialized wintertime foraging economy as might
be expected of Igloolik or Netsilik seal-hunting groups (Balicki 1984), caching of
seal meat could reflect some degree of storage similar to a collector-like system
(Binford 1980).

Murray (1996, 1999; see also Friesen 2007) presents the strongest case for
Dorset collector-like behavior drawing data from sites in the Igloolik area. Inter-site
variability support settlement complexity indicative of collector systems. Caribou
faunas appear to reflect intensive harvest elsewhere and long distance transport.
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Indeed, use of drive-line systems for mass kills would make little sense if a large
amount of the food was not intended for storage as occurs among modern Eski-
mos (e.g., Binford 1978). Large walrus faunas may also reflect large-scale harvest
for storage purposes. Finally, the Igloolik sites have frequent large cache features,
strongly indicative of large-scale storage.

It would appear that Dorset likely had a greater degree of organizational flexibil-
ity than earlier pre-Dorset despite constraints associated with loss of key technolo-
gies. Where resources permitted, as in the Foxe Basin with its year-round walrus
population and nearby caribou herds, Dorset groups operated a collector strategy.
Elsewhere, in more marginal places, subsistence and mobility was perhaps more of
an intensified (e.g., serial specialist) forager-like strategy. However, we should also
realize that lack of good sleds and open boats would have prevented a significant
amount of flexibility concerning predation and transportation tactics. Open water
hunting of seals, walrus, and whales as well as encounter-oriented hunting of cari-
bou and musk ox using bows and arrows was substantially out of the question.

Debate continues over the Terminal Dorset period. In general, most Arctic
researchers argue for acculturation and overlap of Dorset and Thule occupations
ca. 800–1000 cal. B.P. Scholars who subscribe to this hypothesis generally rely on
three main lines of evidence: artifacts in contexts that suggest direct contact between
the two; evidence for acculturation, wherein Thule may have adopted some Dorset
harpoon styles; and overlapping radiocarbon dates for both Dorset and Thule occu-
pations. The general assumption is that there were at least occasional brief encoun-
ters and ephemeral interactions between the two groups (see Friesen 2000, 2005;
McGhee 1996).

Alternatively, Park (2000, see also 1993) challenges contentions for cultural con-
temporaneity by demonstrating that radiocarbon dates for Dorset and Thule do not
overlap in time and, in fact, appear to fall in bimodal distribution, suggesting Dorset
was going extinct as the Thule entered the Eastern Arctic (cf. Friesen 1999, 2005;
McGhee 1997). Park (2000) and others (Fitzhugh 1994; Tuck and Fitzhugh 1986)
posit that Dorset repopulations of the fringe regions after 2300 cal. BP were unlikely
to have been very large but instead consisted of small scattered groups. Park (2000)
argues that these highly dispersed small populations would have required intergroup
social interactions for biological reasons as well as for the kind of social networking
typically required by foragers in such an environment. Given the distance between
these small populations, it was probably difficult to maintain social interactions
across the Arctic, and Park (2000) claims that this led to the loss of social net-
working that may have spurred the collapse of these far-flung Dorset populations
prior to the arrival of the Thule groups some time after ca. 1000 cal. B.P.

Thule

The Thule phase reflects a cultural strategy originally derived from another Siberian
ancestor (likely the Late Neolithic Ymyakhtakh culture), best described as a winter
village collector RMS/cultural niche. The Thule manifestation of this RMS evolved
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in northwestern Alaska ca. 1200–800 cal. BP in the setting of highly resource-
productive capes and islands of the Bering Strait and northern coastal Alaska
(Mason, this volume). Due to the productive nature of their surroundings, some low
mobility populations in these areas began to explore new socioeconomic options that
included whaling and the development of surplus-oriented economies in localized
places such as St. Lawrence Island and East Cape, Siberia (Mason 1998). Although
many details have yet to be worked out (Mason, this volume), it is clear that the
Thule socio-economy or niche was eventually born and characterized by high pop-
ulation densities, winter village sedentism, extensive logistical mobility, whaling,
storage, social inequality, and warfare. As the Thule people spread east out of the
Alaskan Arctic after 1000 cal. B.P. they were well-equipped, flexibly adapted, and
capable of employing foraging strategies, in addition to collecting if necessary to
meet the requirements of survival in new contexts.

Thule probably underwent some changes to its socio-economy, associated with
different environmental and social conditions in the Eastern Arctic (Friesen 2000;
Savelle 2001). Nonetheless, it remained qualitatively different from that of Dorset.
While Thule subsistence was relatively broad, bowhead whale hunting was a pri-
mary subsistence focus, wherever possible. Many of the same terrestrial and marine
food options favored by the Dorset people were also hunted.

Early Eastern Thule populations were often more sedentary than Dorset. They
occupied substantial semi-subterranean dwellings, sometimes stratigraphically cut-
ting into former Dorset occupations, and engaged in extensive logistical mobility.
Like Dorset, Thule appears to have aggregated in large winter villages, but unlike
Dorset, the Thule communities appear to have been more permanent. Additionally,
large Thule populations may have aggregated in the warm season as well, to con-
duct trade and communally hunt bowhead whales (Savelle 1987). They also appear
to have occupied productive resource locales, which effectively barred access to
Dorset populations. Whether Thule employed violence/warfare for defense of these
locales is not well understood archaeologically. Friesen (2000) argues that open
water hunting, one of many Thule subsistence tactics, would have been less spatially
restricted as it was previously in the Western Arctic, and therefore it may have been
less practical or necessary to defend access to favorable hunting locations. Later, as
climatic conditions cooled, Thule people became increasingly mobile, though still
occasionally aggregating in groups of about 100 persons, probably to participate in
exchange and communal hunts (e.g., Savelle 2001).

The technology of the Thule people was far more complex, diverse, and in some
ways efficient than that of the Dorset people. A few of the artifact hallmarks included
the bow and arrow, dog sled, harpoon floats, large and very effective harpoon heads,
bow drills, and elaborate watercraft such as kayaks and umiaks (Maxwell 1985).
Thule also maintained a lance system for early fall and spring hunting of cari-
bou, and specialized equipment for hunting birds and fishing. Shifts in subsistence
pursuits occurred over the life of the Thule phase. After about 600 cal. B.P., for
example, whaling decreased, and seal hunting became more important as the sea ice
expanded with the onset of cooler climate. At this time, serial specialist foraging
(e.g., Binford 1980) becomes more evident in the central Arctic, as bands mapped
on to spatially dispersed clusters of food resources.
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Socially, the Thule people may have been more aggressive than Dorset. The
Dorset people employed what we might consider an ‘open’ territorial system based
on widespread interaction and exchange, which is demonstrated well in the Dorset
record by region-wide stylistic continuity. Eastern Thule predecessors, the West-
ern Thule, operated under a more ‘closed’ system based on tightly bounded and
defended territories that prevented the same degree of interaction and the flow of
ideas between regional groups (Friesen 2000). However, after migrating eastward,
the degree of ‘closed-ness’ is unclear. Friesen (2000) notes that Thule material cul-
ture fails to support strongly defined ‘closed’ social units. Despite initial variation
among early eastern Thule assemblages, Thule technology becomes overwhelm-
ingly homogeneous across the region. This suggests that inter-regional interaction
was maintained over a vast area and supports contentions for a more ‘open’ social
system in the east than the ‘closed’ system employed back in Alaska.

Thule also differed from Dorset in the nature of their exchange economy.
Whereas Dorset exchange focused on alliance-network building and maintenance,
the Thule mode of exchange often emphasized individual success, whether purely
economic as in the exchange of better quality raw materials for tools, or social,
associated with the acquisition of status-conferring items made from amber, cop-
per, or iron. Such prestige or wealth items may have played crucial roles as sources
of power for elites or individuals aspiring to be elites. The Dorset record remains
largely silent in respect of social differentiation among its populations (but see
Friesen 2007; Murray 1999).

In summary, the Eastern Thule socio-economy involved flexible mobility and
subsistence strategies with complex technologies that could successfully maintain
populations regardless of resource density or predictability. We also see hints of
status differentiation and formal leadership, specialized task groups who sought
foodstuffs, and knowledge of war tactics that initially evolved in the Western
Arctic under different conditions. Simply put, the Eastern Thule winter village
RMS/cultural niche evolved under conditions of intense competition for control of
optimal positions on the Western Arctic landscape. Consequently the Thule people
were well prepared to outcompete and displace the less complexly organized and
economically more specialized Dorset peoples of the Eastern Arctic (Friesen 2000).

Extinction of Dorset

The Dorset RMS represented a cultural niche that relied upon cold conditions and
access to extensive sea ice. Consequently it is not surprising that the Dorset pop-
ulation peaked (as measured by numbers of dated sites) during the colder period
of 1600–1300 cal. B.P. and subsequently declined with the rapid warming of the
Medieval Climatic Optimum (ca. 1200–650 cal. B.P.) that followed. As conditions
grew more stressful, Dorset peoples moved into many previously more marginal
areas but maintained long distance networks facilitated by apparently more frequent
social gatherings at “long-houses” (Damkjar 2005). While it is reasonable to sug-
gest that Late Dorset expansion is linked to resource conditions (McGhee 1996;
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Park 1993), one archaeologist has suggested a social explanation linked to stress
caused by rising social inequality in the Foxe Basin area (Friesen 2007).

We argue that the lock tightened, putting an overspecialized Dorset on the path-
way to eventual near-oblivion due to habitat loss associated with climatic warming
and competition with a more flexible and technologically powerful RMS associ-
ated with the Thule Inuit peoples. Perhaps reflective of Paleoeskimo cultural con-
servatism, recent research suggests that one socially isolated group, known as the
Sadlermiut, persisted on Southampton Island into the early twentieth century with
much of their original Dorset lifeway intact (Hayes et al. 2005; Maxwell 1985).

Advanced technology and organizational capacities permitted Thule groups to
flexibly adapt to warmer or colder conditions. Persistence of the pre-Dorset for-
ager and later Dorset collector-like RMS had been facilitated by specialization to
Neoglacial cold conditions. Reductions in sea ice during the warm periods of ca.
2800–2500 and 1300–650 cal. B.P. was catastrophic to its niche and led to stress
at ca. 2500 cal. B.P. and near extinction some time after 1000 cal. B.P. In contrast,
stability in the Thule RMS was capable of operating in the widest range of Arctic
environments, thereby reducing the need for the kind of habitat tracking required for
Dorset and pre-Dorset. Despite impacts by Europeans, many elements of the Thule
RMS remain in operation today in communities across the North American Arctic.

Discussion

The Arctic provides a particularly good place to look at processes of cultural evo-
lution. Assuming that “stasis is data” (Gould 2002), studying processes of stasis
is equally important to developing explanations for change. SBT provides a useful
metaphor for understanding the persistence and eventual extinction of the Arctic
Small Tool tradition cultures as manifested archaeologically by the pre-Dorset and
Dorset phases of the Eastern Arctic.

Pre-Dorset populations operated a generally mobile forager-like strategy. A
warming climate at ca. 2800–2500 cal. B.P. may have triggered descents from orig-
inal adaptive peaks among late pre-Dorset groups. It seems likely that some groups
did not survive this period, whereas at least one crossed an adaptive trough, trigger-
ing the shift from pre-Dorset foragers to Dorset collectors. Once present, the Dorset
peak was undoubtedly higher, narrower, and surrounded by a far deeper chasm given
its isolation and loss of key technological resources (e.g., bow and arrow, throwing
board, bow drill). This meant that groups possessing the Dorset RMS were well
positioned as long as resource conditions were favorable. And this appears to have
been the case since the strategy spread rapidly throughout the region and persisted
with little change for nearly two millenia. However, such a specialized strategy was
probably not well positioned to survive any rapid descents into a maladaptive zone
(e.g., Rockman, this volume).

Hunter-gatherers in more temperate contexts tend to be able to survive climate
change and other impacts with greater ease than many more complex societies. They
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do it primarily by maintaining social and economic flexibility even if it means oper-
ating at less than peak (or optimal) levels. It would appear that Dorset, despite some
organizational flexibility (i.e., ability to shift between a serial specialist and more
collector-like strategy), had substantially lost the technological capacity to react like
many other hunter-gatherers. Serious isolation left groups without opportunities for
transmission of outside technologies that could have been transformative (e.g., Bet-
tinger 1999). Unlike more temperate contexts, the arctic was far too unforgiving
for significant internal socioeconomic flexibility. Further, internal pressures from
millennia of culture history were undoubtedly strong providing a sort of inertia pre-
venting major internal developments (e.g., Janssen et al. 2003). Friesen (2007), for
example, argues that Dorset peoples maintained strict cultural protocols aimed at
maintaining egalitarian social relations. Finally, if isolated pockets of Dorset people
remained at the advent of the Thule expansion, they were in no position to compete
with the more powerful and technologically flexible newcomers. Thus, when climate
change and social competition drew the Dorset socioeconomic strategy from its
adaptive peak, the chasm between them proved too deep and Dorset moved toward
extinction.

Conclusion

Culture historians have, for decades, told us that cultures appear, persist, and eventu-
ally disappear. While it has been easy to write off these conclusions as products of a
faulty theoretical paradigm (culture history) or an imperfect archaeological record,
our assessment of Arctic data suggests that there can be a high degree of valid-
ity to those old ideas. Indeed, we suggest that while previous generations lacked
the theoretical apparatus for adequate explanation, their observations have proven
largely correct.

In cases like the ones we have presented, the designation of cultural phases (pre-
Dorset, Dorset, and Thule), also mark RMS that existed in processes of stasis, at
least at the most complex integrative level (see Chatters, this volume). As we have
pointed out, this did not mean that evolution did not continue to operate on other
scales. Technological changes continued within periods of stasis at the RMS level
(e.g., Prentiss and Clarke 2008). The challenge to archaeologists becomes not just
why pre-Dorset or Dorset emerged, but why they and their ancestors persisted for
so long without significant organizational change. We have tried to point to some
potential pathways toward explanation that we admit will require more research.

A macroevolutionary perspective permits novel insights into cultural and envi-
ronmental processes. In the case study presented here, we argue that the pre-Dorset
to Dorset transition is not an anomalous case but rather an example of a process
recognized in other areas. Isolation can play a major role in the emergence of new
cultural entities. As Chatters (this volume) points out, isolation may be purely social,
as in the Late Woodland case, or physical, as was more likely in our arctic example.
The Paleoeskimo example also suggests that resource conditions may affect stasis
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and change. It is no surprise to us that only one major cultural transition occurred
across a span of over 3000 years. The combination of cultural factors favoring con-
servatism and a harsh environment were likely enough to curtail significant cultural
variation. Significantly, collector behavior appears to have developed in the one area
(Foxe Basin) of the eastern arctic with the right potential combination of resources
to support a somewhat more sedentary and storage-oriented economy.

It was this same combination of factors that likely favored a similar transition on
the Northwest Coast at ca. 5000 cal. B.P. An implication is that the winter-village
collector RMS eventually associated with the Thule culture could have had a similar
beginning in Siberia and/or Alaska.
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Chapter 9
Niche Construction, Macroevolution, and
the Late Epipaleolithic of the Near East

Ian Kuijt and Anna Marie Prentiss

Introduction

Since the time of George Gaylord Simpson (1944) macroevolutionists have sought
to understand variation in the tempo and mode of evolution. Evolutionary tempo
and mode have also been a central issue to archaeologists seeking explanation of the
great events (e.g., emergence of agriculture, rise of the state) in cultural evolution.
In this chapter, we explore the use of a macroevolutionary perspective incorporating
niche construction theory to offer new ideas about the tempo, development, and
collapse of cultural entities associated with the Near Eastern Epipaleolithic period,
the precursor to the later Neolithic developments. The archaeological record of the
terminal Pleistocene and Early Holocene in the Near East provides many potentially
useful examples of macroevolutionary processes. A brief look at the chronology
serves to highlight the potential of this approach to provide novel solutions to some
old problems. We provide brief comments on early developments associated with
the Epipaleolithic cultures of the Near East in general, with a more detailed focus
on the geographical region of the Southern Levant.

Theoretical Perspectives

Macroevolution and Culture

From a Darwinian evolutionary perspective culture can be described as an inher-
itance system, whereby basic units, whether called memes, traits, or other imagi-
native names, are transmitted between individuals, accepted, sometimes modified,
and used to guide different aspects of behavior (Henrich and McElreath 2003).
Boyd et al. (1997) and Holden and Shennan (2005) have suggested that elements
of cultures could be transmitted as “packages,” since some traits (e.g., tools, forag-
ing tactics, inheritance rules) are actually made of many integrated elements. On a
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higher scale of complexity, hierarchically integrated systems (of information) could
have a “core” defining organizational logic much the way grammar structures lan-
guage (Boyd et al. 1997). The implication is that these ideas could code for complex
sets of organizational behavior as might define a socioeconomic system employed
by a given population. Chatters and Prentiss (2005; Prentiss and Chatters 2003)
define the most complex socioeconomic entities as Resource Management Strate-
gies (RMS) suggesting that their manifestation in a material and behavioral sense
can be called tactics (compare to Bettinger’s [this volume] complex adaptive strate-
gies). Within this formulation, RMS can be manifested in behavioral tactics that
will vary depending upon local contingencies and individual decision making. This
implies that even within a regionally or temporally stable RMS, there will always
be variation at the tactical level and correspondingly in the archaeological record.

While there is not enough space in this chapter to fully explore the interesting
issue of intentionality (see Rosenberg, this volume; Zeder, this volume), we can sug-
gest that intent plays a significant role in cultural evolution. As modeled by Boyd
and Richerson (1985), individuals continuously make choices concerning accep-
tance of new cultural traits. They also make decisions regarding how those traits are
manifested behaviorally and even how they might be transmitted to others. Although
disputed by some (Lyman and O’Brien 1998; Rindos 1985), many evolutionists
(e.g., Boyd and Richerson 1985) view cultural evolution as at least a somewhat
Lamarckian process. From this standpoint, cultural transmission processes gener-
ally play a stronger role in cultural microevolutionary process than do the actions of
natural selection, which require much longer time spans to really have an impact.
A selection-like process may play a more significant role on the macroevolutionary
scale associated with the differential persistence of more complex cultural packages
that affect the fitness of entire human groups (Prentiss, this volume).

There are many examples from the global archaeological record that illustrate
how a complex but stable package such as an RMS could be manifested in different
ways over time and space as shaped by local decisions and contingencies. Recent
research by Prentiss and Clarke (2008) suggests that a forager-like (e.g., Binford
1980) RMS possessed by Upper Paleolithic hunters in Siberia (Diuktai culture)
traveled into interior Alaska (Denali complex) little changed and then shifted down
the Northwest Coast (Northwest Microblade tradition and Old Cordilleran culture)
where diets shifted to an increasingly marine orientation. Despite the radical change
in environments and food targets (mammoths, bison and caribou to fish, seals, deer,
and elk) the basic structure of settlement, food processing and distribution, and
technology changed little. Another example is the famous Numic Spread whereby
southeastern California Numic speakers transported their “processor” (Bettinger and
Baumhoff 1982) strategy from the Mojave Desert to the Northern Rocky Mountains
with a variety of local subsistence shifts yet stability in the basic strategy focused
on broad spectrum foraging and intensified processing activities.

If Resource Management Strategies provide the information code for the tech-
nologies and social arrangements that permit acquisition, processing and distribu-
tion of resources then RMS must be recognized as high level entities within an
evolutionary hierarchy viewed from the genealogical perspective (Eldredge 1985,
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this volume; Rosenberg, this volume). RMS could persist for extended periods if
action in the ecological realm (e.g., Eldredge 1985) provides an adequate pay-
off to the user population. Thus, if the RMS codes for economic strategies offer
adequate cost-benefits to the user population, then we could expect that popula-
tion to hold on to that strategy, potentially even when exposed to others in nearby
areas. Other factors may also condition the persistence of RMS linked to the inher-
ent structure of the actions required by the RMS. As argued by Chatters and
Prentiss (2005), annual scheduling probably plays a major role in preventing major
change since most cultures, especially hunter-gatherers and incipient food pro-
ducers, depend upon careful geographic positioning and labor allocation linked
to local and seasonally specific resource needs. Under these conditions, selec-
tion, or cultural proxies of selection, could act to reduce opportunities for emer-
gence and persistence of new cultural patterns (Chatters, this volume; Prentiss
and Lenert, this volume). This may help explain why in some contexts we wit-
ness in the archaeological and ethnographic records the presence of two or more
groups living adjacent to one another yet not altering their basic approaches to food
getting or social arrangements to a significant degree (e.g., Hitchcock and Ebert
1982).

Collectively this implies that radically new RMS should not emerge very often
due to the strength of internal and external pressures. Indeed, it should be rare in
contexts of high population interaction, since this cultural analogue of gene flow
would serve to smother any significant new variants during the germination phase.
Harsh natural environments (e.g., the desert areas of Saudi Arabia) may also play
a role due to the potential for harsh punishment meted out for mistakes in annual
subsistence pursuits and social arrangements. Thus, truly new RMS are expected to
be rare, to develop in small groups relatively isolated from groups associated with
parent culture, and to be associated with relatively productive resource conditions
(Chatters, this volume; Prentiss, this volume; Prentiss and Chatters 2003).

Niche Construction and Culture

Drawing on a biological perspective, Day, et al., (2003) argue that niche construc-
tion occurs when organisms directly construct or otherwise modify aspects of the
environments including nests, burrows, and surrounding landscapes. Niche con-
struction may play an important role in evolution, as it implies that organisms play
a more active role in the development of their selective environment than previ-
ously thought (Laland, et al., 1996, 2000; Odling-Smee et al., 1996). While all plant
and animal species seem to participate in niche construction, most broadly defined,
Homo sapiens still provides the best examples in that we use the widest range of
artifacts, develop the most complex socioeconomic organizations, and affect our
habitats the most severely of any species. We create a habitat for ourselves in the
form of houses and other shelters. We develop tools from natural materials used to
enhance our diets, we organize socially to accomplish tasks requiring extensive and
complex communication systems, and consequently we severely alter the natural
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spaces around us. Thus, the so-called natural world is actually made up of humanly
managed habitats permitting us to exist within a series of constructed cultural niches
(Laland, et al., 2000).

One theoretical implication of this work is that we become adapted not just to
the natural environment but to the cultural niches we help to create. This permits
substantial flexibility to move between habitats without significantly changing the
niche. This helps us understand why human groups can move across multiple habi-
tats while changing few fundamentals of their socioeconomic structure (see Rock-
man, this volume). The record of human history is rife with examples that include
the spread of Upper Paleolithic foragers out of Africa and around much of the world
(Bar-Yosef 1998), the Clovis dispersal across interior North America (Haynes 2001;
Kelly and Todd 1988), and the dispersal of Neolithic Asians across the Pacific Basin
(Kirch 2000).

Logically, if we are most fundamentally adapted to our culturally constructed
niches, and if those niches can move through many kinds of natural habitats, then
from an organizational perspective cultures should always remain in stasis patterns
between their periods of emergence and decline. This does not mean that no change
will occur—only that the basic constructed niche will not substantially change. The
archaeological record provides good examples to support such an idea. For instance,
the longest periods of stability are evident in the least complex societies where adap-
tive flexibility in the form of mobility buffered against niche-threatening impacts
(Chatters and Prentiss 2005; Prentiss and Lenert, this volume). However, some well-
positioned complex societies (e.g., the Egyptian civilization) have also lasted long
periods (Wenke 1991).

A final implication concerns the origin(s) of newly constructed niches. Since
niche construction is the by-product of an evolutionary process that has the poten-
tial to intensely rearrange organismic behavior patterns and habitats, it can only be
modeled on the scale of single geographically or socially constrained (not swamped
by gene flow) populations (Laland, et al., 2001). Given the socioeconomic tenacity
by which a constructed niche constrains change, it is likely that major cultural niche
change within a human group could only come quickly in small and more isolated
populations. Logically, it seems unlikely that gradual change across larger popula-
tions could give rise to major changes. The implication is that punctuated equilib-
rium (Eldredge and Gould 1972) should be frequently recognized in the fossil and
archaeological record where niche construction is an important process (Laland,
et al., 2000:141).

Integrating Evolutionary and Ecological Views of Culture

Niche construction theory provides insight into the workings of the evolution-
ary process. We suggest that it is particularly effective in helping to imagine the
cultural evolutionary process on a macroevolutionary scale. If we view Resource
Management Strategies (RMS) as the genealogical packages for human behavior
associated with cultural niche construction, then the constructed cultural niche is a
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simultaneous reflection of the phenotypic actions of a population with a common
RMS and its impact on the natural environment. Thus, niche construction theory
helps us to understand the ecological half of the broader evolutionary equation.

Probably the most important lesson concerns our conceptualizations of the nat-
ural environment and the role of selection in cultural evolution. Niche construction
theory makes it very clear that when anthropologists talk about resource conditions,
what they are really describing are culturally constructed niches. This has specific
implications for understanding macroevolutionary cultural processes of emergence,
stasis, radiation, and extinction.

Chatters and Prentiss (2005) predicate their model for the emergence of new
RMS on good resource conditions that might permit a new arrangement to fluoresce
enough to become fixed as a group’s modus operandi. Niche construction theory
implies that the new RMS do not necessarily develop at the behest of the environ-
ment but in unison with the environment. This does not mean that an independent
factor like climate change cannot play a role in this process as it clearly does. What
it does suggest is that cultural developments may play an equal role. As argued
by Laland, et al., (2001), new niche constructions represent solutions to problems
stemming from previous constructions, and they do not require major environmental
changes.

Tempo and Niche Construction in the Near East Late
Epipaleolithic Period

Having explored a macroevolutionary framework drawing upon niche construction
theory, we can now turn to the critical question of how we are to understand the
development and collapse of the Near Eastern Epipaleolithic RMS and the subse-
quent rise of those associated with the earliest Neolithic. The Epipaleolithic of the
Near East is divided into a number of temporal and cultural divisions (Table 9.1).
Recent synthetic research (Bar-Yosef 2003; Byrd 2005) has outlined the economic
and cultural diversity within these cultural periods. The evolutionary origin of the
earliest Epipaleolithic pattern, the period known as the Kebaran, remains unclear.
This is partially due to the limited number of archaeological sites known from this
period, as well as the historical focus among prehistoric archaeologists on other
periods. Despite these limitations, however, it is still possible to develop a good
understanding of the emergence and collapse of Epipaleolithic cultures in general
and Natufian cultures in specific. In many ways, these data act as a series of win-
dows into a critical, yet poorly understood, evolutionary process. It is our hope that
this discussion will serve to present ideas for colleagues to reflect upon and with
which to explore the implications of the theoretical ideas presented here. While
debate exists as to the relative mobility of groups in the early and middle Epipa-
leolithic, there is generalized agreement that these groups were hunter-gatherers1

that employed a range of adaptive strategies. At around 15,000 years ago, with the
start of the Early Natufian, we find our first evidence for emerging sedentary, and/or
semisedentary collector-like hunter-gatherers (collectors per Binford 1980).



258 I. Kuijt and A.M. Prentiss

Table 9.1 Summary of Relevant Near Eastern Culture Historical Sequence (Drawing on
Bar-Yosef 2003; Byrd 2005; Goring-Morris and Belfer-Cohen 1997; Kuijt and Goring-Morris
2002; Munro 2004)

Cultural period

Calibrated years before
present (uncalibrated age
estimates) Phase Possible sub-phases

Early Epipaleolithic 23,000–18,000 B.P.
(19,400–15,000 B.P.)

Kebaran and Qalkan na

Middle
Epipaleolithic

18,000–14,900/14,600 B.P.
(15,000–12,500 b.p.)

Geometric Kebaran,
Mushabian in
Levant

na

Late Epipaleolithic 14,900/14,600–
12,000/11,700 B.P.
(12,500–10,250/10,100 b.p.)

Natufian (in the
southern Levant)

Early, Late (Harifian
in Negev)

Early Neolithic 12,000/11,700–10,650 B.P. Pre-pottery
Neolithic A

Khiamian, Sultanian

(10,250/10,100–9400 B.P.) (PPNA)
10,650–8400 B.P. Pre-pottery

Neolithic B
Early, Middle, Late

(9400–7600 B.P.) (PPNB)

Emerging and Coexisting Niches

The late Epipaleolithic of the Near East is characterized by the emergence of mul-
tiple coexisting successful cultural niches (Table 9.1, Fig. 9.1). As is outlined by
Bar-Yosef (2003: Fig 5.15), several contemporary socioeconomic strategies empha-
sizing different habitats developed during the Natufian. Bar-Yosef argues that as
an outgrowth of the Middle Epipaleolithic, Early, and Late Natufian people were
initially focused on a core area of the Mediterranean Jordan Valley. This “Natufian
Homeland,” to use his term, was an area of the Near East that had good access
to water and subsistence resources and served as an ecotone between other neigh-
boring areas. It is within this core area, moreover, that the earliest semisedentary
communities emerged.

By the Late Natufian phase, people apparently expanded out of this core area and
into other habitats. It seems unlikely that this regional expansion was linked to some
form of population packing, with people moving in from neighboring ecological
zones. Instead, following Bar-Yosef (2003) and Özdögan (1998), we argue that this
process reflects developments within local cultures featuring new use of other less-
preferred habitats. There was, in short, local adaptation to changing conditions and
the subsequent creation of multiple new niche opportunities.

This process of socioeconomic diversification was linked to small-scale inter-
regional developments. This resulted in a patchwork mosaic of local adaptations.
Drawing upon other sources, Bar-Yosef (2003) argues that by the end of the Late
Natufian, this resulted in the coexistence of different peoples, and with different eco-
nomic adaptations, focused in distinct physiographic areas (See Fig. 9.1). Accord-
ing to Bar-Yosef, this probably included the existence of Late Natufian collectors
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Fig. 9.1 Coexisting cultural and ecological niches in the late Epipaleolithic (Based on Bar-Yosef
2003: Fig. 5.15)

with food storage and social inequality living around the Jordan Valley, possi-
bly more forager-like hunter-gatherer groups adapted to desert environments, and
other semisedentary hunter-gatherers in other areas. Rising sea levels and poor
preservation levels make it difficult to identify late Epipaleolithic adaptations to
coastal settings and resources, but it is entirely possible that various coastal forager-
farmer-fisher groups also emerged in these areas. Probably these RMS first emerged
on a small scale in one or more places but then grew quickly. They varied in several
ways, including the following: (1) production of food, (2) social organization as it
impacts food distribution/rights to resources, (3) corresponding ideological changes
that contributed toward social cohesion, (4) some technological elements, and (5)
architectural changes.

In the wake of the Early Natufian-improved environmental conditions, it can be
argued that the Levant provided an opportunity waiting to happen. Multiple new and
different RMS emerged from the homogeneous cultural heritage of the Middle Epi-
paleolithic. Given commonalities in technology, it is clear that most of these groups
were interconnected. Thus, we can posit a number of potential ancestor-descendant
relationships between Middle and Late Epipaleolithic cultural complexes. At some
point one or more of these groups, or some other hunter-gatherer group on the mar-
gins, developed a more intensive approach to the cultivation and collection of wild
plant resources. While followed by a period of apparent subsistence stress and asso-
ciated restricted development in the Late Natufian (Fig. 9.2), these developments
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provided the foundation for later cultural developments and economic adaptations
of the Pre-Pottery Neolithic A period (Zeder, this volume).

Emergence Events: Developments During the Epipaleolithic

One of the interesting aspects of the late Epipaleolithic adaptations is that some of
these were not only distinctly unique but that they were not seen in the preceding
period, and in some cases, in the following periods (Fig. 9.2). In the Early and
Middle Epipaleolithic period, RMS were largely focused on mobile foraging (Byrd
2005; Goring-Morris 1987). While there is some evidence for decreased residential
mobility, such at Ohalo II, this was probably seasonal and limited to relatively short
periods of time. With the start of the early Natufian around the Jordan Valley, we
witness the emergence of large residential structures, the construction of an entirely
new suite of features inside and outside of the structures, and for the first time, the
systematic placement of burials within settlements.

Among others, Bar-Yosef (2003), Goring-Morris and Belfer-Cohen (1997) and
Byrd (2005) illustrate that the Middle Epipaleolithic period focused on a mobile
hunter-gathering lifeway. With the appearance of improved warm and wet climatic
conditions around 14,600 years ago, we find our earliest appearance of Early Natu-
fian sedentary/semisedentary collectors. This was a distinctly different Resource
Management strategy. The period of 14,600 to ca. 12,800 was characterized by an
increase in the number of unique economic developments. Early Natufian people
moved into the rich valleys of the Levantine Corridor where new richer resource
configuration permitted longer stays and opportunities for reorganized mobility
schedules and foraging practices. As is illustrated in Fig. 9.2, this reflects a rapid
shift to semisedentary life with at least some logistical mobility and food storage.

 Early Natufian PPNA PPNB

Calibrated Years Before Present

13,000 12,000 11,000 10,000 9,000

Mobile hunter-gatherers

14,00015,00016,00017,00018,00019,000

Late NatufianMid Epipaleolithic

Sedentary / semi-
sedentary foragers

Mobile foragers

Sedentary / semi-
sedentary 

forager fishers

Mobile hunter-
gatherers

Bolling
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(War & wet)
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(Colder &
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Fig. 9.2 Cultural entities, chronology, and economic cultural diversity in the southern Levant
(based on Bar Yosef 2000, 2003; Byrd 2005)
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The transition from the early and middle Epipaleolithic and from the Geometric
Kebaran to the Early Natufian provides evidence for a major transition in settlement
scheduling, food harvest and storage, social relations, technology, and architecture.
Collectively these clearly show reconfigured cultural niches and the emergence of
multiple coexisting RMS.

When discussing the Epipaleolithic as an evolutionary foundation for the ori-
gins of agriculture, some researchers overlook the Early-to-Late Natufian transition.
This transition, however, illustrates the linkages between restricted resource con-
ditions and foraging opportunities. With the start of the Younger Dryas at around
12,800 years ago, there was a dramatic increase in residential mobility. Compared to
the Early Natufian, Late Natufian people constructed fewer examples of residential
architecture, smaller buildings, produced shallow cultural deposits, and developed
new mortuary practices reflecting at least in part, different systems of social orga-
nization (Belfer-Cohen 1995; Bar-Yosef 2003; Kuijt 1996). Early Natufian people
relied on some form of food storage, as well as rearranged subsistence cycle based
around it. While not always easy to identify, it is clear that Late Natufian people
abandoned some of these practices and adopted more frequent residential group
mobility and a generalized more forager-like (per Binford 1980) hunting and gath-
ering adaptation (Munro 2004). Moreover, comparative studies of Early and Late
Natufian mortuary practices (Belfer-Cohen 1991; Byrd and Monahan 1995; Kuijt
1996) illustrate that this reflects a rather rapid rearrangement of social relations.

It is interesting to note that this pattern is similar to many North American exam-
ples where more sedentary hunter-gatherers experienced subsistence stress and then
reverted to higher mobility regimes. A strong case is seen with Amsden’s (1977)
work with the historic Nunamiut, who, when the caribou crashed in about 1895–
1900 (AD), substantially left the Brooks Range for the Coast. The small remaining
group then shifted back to earlier adaptations that focused on more frequent resi-
dential moves and reduced storage. This also appears to have been what happened
on the Columbia Plateau at ca. 4000 B.P. with the collapse of the Pithouse I culture
(Chatters 1995; Prentiss and Chatters 2003). In brief, it appears that this major eco-
nomic disaster was followed by a pattern of group breakup and higher mobility. As
is outlined by several authors (Bar-Yosef 2003; Belfer-Cohen and Bar-Yosef 2000;
Byrd 2005), in the Late Natufian we witness a similar pattern with a fragmenta-
tion of the original model. At the core of this pattern, we see a severely interrupted
strategy causing social breakups and a regional population seeking to make a living
while preserving what is feasible.

The Epipaleolithic of the Near East: Stasis and Tempos of Change

Several archaeological studies (e.g., Byrd 2006; Zeder this volume) have drawn
increased attention to the tempos of culture change during the Epipaleolithic
and Neolithic periods. As we have noted earlier, and as illustrated in Fig. 9.3,
there is a clear connection between major paleo-climatic changes and the tim-
ing and tempos of culture change. Oxygen isotope data from the GRIP ice core
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Fig. 9.3 Tempos of culture change, niche diversity/richness (based on Byrd 2005; Prentiss and
Chatters 2003)

(Ditlevsen, et al., 1996; see also Richerson, et al., 2001) clearly illustrate a strong
relationship between Upper Pleistocene cultural macroevolution and global climate
change. Analysis of radiocarbon data by Byrd (2006) indicates that the transition
from the Middle Epipaleolithic to Early Natufian was rapid. Once established, Early
Natufian practices became fixed, and we find evidence for a period of relative
cultural stability for the next 1,500 years coinciding with the period of generally
warmer and wetter conditions preceding the Younger Dryas. The rich architectural
evidence from these sites, as well as data indicating some scale of food storage,
supports the argument that this Resource Management Strategy was quite successful
along the Jordan Valley. Mortuary practices, chipped stone tool technology, and sys-
tems of constructing buildings remained largely unchanged during this time (Henry
1989). Once in place, groups appear to have maintained the underlying economic
strategy, social structure, and supporting belief system (Byrd 1992; Kuijt 1996).
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With the dramatic temperature downturn of the Younger Dryas (Fig. 9.3), Early
Natufian groups abandoned these tried and true lifeways, reverting to more a mobile
settlement system as a means of dealing with reduced subsistence resource produc-
tivity. We believe that this transition was connected to a reduction in opportunities
for successful use of cultural niches (Fig. 9.3). Many settlements were abandoned,
and if not totally abandoned, they became characterized by smaller buildings, fewer
features, and generally smaller quantities of deposited cultural materials. Burials
become less frequent. The relative paucity of Late Natufian archaeological mate-
rials, especially for the final stages of the Late Natufian, has been interpreted by
researchers as reflecting increased residential mobility, smaller group size, and a
general reversion to more nomadic small-scale communities (e.g., Bar-Yosef 2003;
Byrd 2006; Munro 2004). This was at least partially connected to the development
of dry and cold conditions, which probably required Late Natufian people to utilize
lower ranked food resources.

At the start of the Pre-Pottery Neolithic A (PPNA) period, around 11,500 years
ago, paleo-climatic conditions again changed drastically (Fig. 9.3). The wetter and
warmer climate now dramatically improved growing conditions for plants. This cli-
matic shift is echoed by the remarkable contemporaneous transition from the more
mobile Late Natufian settlement and subsistence practices to the PPNA lifeways
with much reduced residential mobility, construction of building with greater invest-
ment of labor with mud floors, walls, and storage features (Kuijt and Goring-Morris
2002). While it is clear that some community members still traveled between set-
tlements, social and economic practices were now focused on dealing with grow-
ing communities of forager-collectors-cultivators. Economic strategies continued to
focus on the hunting of wild game and collecting of wild plants (Bar-Yosef 2003;
Byrd 2006; Munro 2004). At the same time, however, people were now actively
involved in either the direct manipulation of plants, or alternatively, the environ-
ment in which plants were growing. Either way, this highlights a diversification of
targeted subsistence resources. It also reflects a significant expansion in niche rich-
ness, some of which was triggered by paleo-climatic changes.

Drawing on other studies (including Bar-Yosef 2003; Byrd 2006; Zeder this vol-
ume) this analysis highlights that while change occurred during individual periods,
the most dramatic and significant changes were punctuated, rapid, and followed
by periods of relative cultural stasis (Fig. 9.3). We believe, moreover, that these
were linked to relative niche richness and diversity and temporally linked to cli-
matic changes.

Cracked Niches and RMS Extinction

Extinction occurs frequently in the record of past life whether organismic or cul-
tural in form. Indeed from some perspectives, rates, contexts, and forms of extinc-
tions may play important roles in rates and patterns of macroevolution (Gould 2002;
Jablonski 1985). Different from organic evolution, extinction in this context does not
necessarily mean loss of human life but simply loss of the RMS. Niche construction
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theorists suggest that a cultural niche can be “cracked” or suffer “niche destruction”
(Laland, et al., 2000:145). One pathway is through a self-generated process as doc-
umented so frequently in the archaeological record (Kirch 1997; Redman 1998;
Rollefson 1996; Simons 2000), whereby people over-harvest resources, foul their
landscape with pollutants, or trigger catastrophic loss of productive land through
maladaptive agricultural practices. Some argue that economic crises may generate
new cultural options for success (Fitzhugh 2001; Rosenberg 1990). However, evi-
dence is sparse for such events, leaving others (e.g., Janssen et al. 2001; Prentiss and
Chatters 2003) to argue that bad times are more often associated with conservative
behavior and low rates of innovation associated with those most critical subsistence
technologies. Laland, et al., (2000) offer other reasons from the standpoint of niche
construction theory why people do not just simply “adapt” when times get bad.
First, the human group may not recognize the source of the problem and thus may
not be prepared to make the “fix.” Second, the “fix” may require technology well
beyond their abilities (see also Tainter 1988). Third, the source of the problem may
be associated with indirect feedback from the cultural niche that is not readily rec-
ognizable. Finally, radical changes in the face of trouble can lead to maladaptive
“runaway” processes (see also Boyd and Richerson 1985) whereby so-called solu-
tions lead to even greater maladies.

It is from this perspective that we view the end of the early Natufian as an exam-
ple of a cracked niche. A number of researchers (e.g., Bar-Yosef 2003; Belfer-Cohen
and Bar-Yosef 2000; Byrd 2005; Goring-Morris and Belfer-Cohen 1997) outline the
late Epipaleolithic as a period of significant subsistence and settlement change but
within the context of observable cultural and technological continuity. In the face of
overall continuity in lithic technology, and very generally in terms of architecture,
we find evidence for the abandonment of settlement and subsistence systems impact-
ing, in particular, residential stability and food storage. Similarly, mortuary practices
suggest a drastic change in how these communities were organized, with less evi-
dence for social differentiation (Belfer-Cohen 1995; Byrd and Monahan 1995; Kuijt
1996). As illustrated in Fig. 9.3, the end of the early Natufian overlaps with the
transition to the Younger Dryas. The combination of internal factors, such as popu-
lation growth, as well as external factors, including global paleo-climatic changes,
would have created the context for new social, economic, and subsistence stresses.

Drawing upon data on ratios of high-to-low-ranked game in the late Epipale-
olithic, Munro (2004) argues that the transition to the Late Natufian reflects a reduc-
tion in site-occupation intensity and increased population mobility. As with other
researchers, she argues that this transition indicates that Late Natufian communities
developed more cost-effective demographic solutions to environmental stress. We
agree with this view and argue that in the face of the combination on internal and
external forces, Late Natufian people abandoned earlier settlement and subsistence
tactics that had originally included semisedentism, scheduled harvest and storage
of grain surpluses, and likely, variability in food distribution pathways affected by
social status differentiation. We believe that this collapse was not related to human
habitat disturbance as much as changes in local resources and distributions. The
Early Natufian RMS appear to have broken down; the later groups now implemented
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rearranged foraging schedules, new mobility tactics, altered food harvest and
consumption patterns, and an apparent return to egalitarianism. The “cracking”
of Natufian was different from the declines associated with the Late Pre-Pottery
Neolithic. For the former, it represented dissolution of the core socioeconomic orga-
nizing principles. For the latter, core economic principles were substantially pre-
served despite many altered social arrangements (Köhler-Rollefson and Rollefson
1990; Rollefson 1998; Simmons 2000).

Discussion

Triggers to Niche Construction

What then might trigger a major new niche construction (or niche reorganization as
described by Prentiss and Chatters 2003)? As noted by Prentiss (this volume), one
possibility is a major innovation in technology that has immediate implications for
accessing new resources or improving existing approaches. Similarly, Mason (1998,
this volume) argues that changes in harpoon and boat technology permitted a few
isolated groups in and around the Bering Strait to harvest whales and subsequently
to expand and eventually control the entire North American Arctic region. Emergent
cultural niches may have come about more often as groups combined prior existing
technologies with new resource opportunities to put together novel new packages
featuring reorganized subsistence schedules and patterns of labor organization and,
consequently, new cultural niches. However, socio-ecological conditions favoring
such events may not have come very often. Our Near Eastern data indicate that it
only occurred twice during a period of approximately 5,000 years, coincident with
rapid climatic warming in each case.

These results closely parallel findings outlined elsewhere in this volume and in
the archaeological literature. In prehistoric sequences around the world, global cli-
matic events triggered simultaneous dramatic change in the organization of indige-
nous societies. Early Holocene warming favored rapid replacement of Paleoindian
by Archaic adaptations (e.g., Chatters, et al., 2010) simultaneous with the collapse
of Pre-Pottery Neolithic B towns (Kuijt and Goring-Morris 2002) and the expansion
of agriculturalists across Europe (Shennan 1993). Early Neoglacial climate changes
affected diversification and decimation in the Pacific Northwest giving rise to the
region’s classic collector-based socio-economies (Chatters, this volume; Prentiss,
this volume; Prentiss and Chatters 2003). Simultaneously, Paleoeskimos emerged in
the Bering Strait and quickly spread across the Eastern Arctic (Prentiss and Lenert,
this volume). The Harappan civilization rose and fell in the Indus valley (Kennoyer
1998) as did the complex towns of the Middle Jomon culture (Habu 2004). Radical
temperature and moisture fluctuations of the Medieval Warm period impacted the
rise and fall of hunter-gatherer villages in North America’s Pacific Northwest (Pren-
tiss, et al., 2007), Arctic (Mason, this volume), and southern California (Arnold
2001), the Norse settlement of the North Atlantic region (Dugmore, et al., 2007;
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McGovern 1991), and the rise and fall of agricultural polities in North America’s
eastern and southwestern regions (e.g., Chatters, this volume).

The pattern of periodic macroevolutionary culture change is reminiscent enough
of Vrba’s (1985) “turnover pulse” hypothesis (see also Brett and Bairds’ [1995]
coordinated stasis hypothesis) for us to suggest that there may have been a cycle
of periodic “turnovers” in world prehistory coordinated with climate swings much
like those described by Vrba for biological species that substantially impacted the
ultimate course of human history. If so, it implies that despite our ability to buffer
change through cultural practices, we, as a species, have not been immune to major
fluctuations in global climate. Indeed, the development of today’s cultural institu-
tions may have been heavily contingent on the effects of those short-lived periods.

Cultural Extinction and Cracked Niches

Human adaptation to specific niches is complex, and the abandonment of specific
niches, such as with cracked niches, can be modeled via abrupt changes in subsis-
tence behavior as manifested in niche expansion and contraction. Following Bar-
Yosef (2003) and Byrd (2006), we argue that macroevolutionary changes in the late
Epipaleolithic were linked to shifts in local and regional paleo-environmental con-
ditions. This appears, moreover, to be traced to conditions with climatic downturns
as well as improvements.

If cultural niches can operate across multiple habitats then it implies high poten-
tial for preservation of their associated RMS over time and space. A closely
integrated relationship between the structure of human cultural activities and the
configuration of subsistence resources virtually guarantees that stasis at the RMS
level will characterize the long-term histories of cultures (e.g., Prentiss and Lenert,
this volume). This does not mean that gradual evolution did not occur— just that its
occurrence would be highly unlikely on this highest and most complexly integrated
scale (Chatters, this volume). Indeed, a wide range of evolutionary changes occurred
during the long spans associated with stasis at the higher levels. One means by which
stability (and thus stasis) may have been maintained is through lower scale cultural
evolution, as groups adapted elements of technologies to new resources, encouraged
the development of new resources, or reorganized at smaller or larger demographic
scales with associated shifts in social relations (e.g., Prentiss and Clarke 2008). In
the Late Epipaleolithic, there is a general stability in lithic technology, even when
significant economic, mobility, and social changes were emerging. While there are
differences in the size of chipped stone tools, such as lunates, the general tools tech-
nology is more or less stable from the more sedentary early Natufians to the more
mobile Late Natufian groups (Bar-Yosef 1998). There is, in sum, evidence of longer
term stability within the context of lower scale techno-economic structures.

Another theoretical implication of this study is that constructed niches can even-
tually be broken potentially leading to extinctions in biological and cultural systems.



9 Niche Construction, Macroevolution, and the Late Epipaleolithic of the Near East 267

There is good reason to believe that in some cases culture would not offer an
adequate buffer to niche cracking (see Laland, et al., 2000:145). Cultural niches
logically could also encounter troubles potentially driving human populations to
new areas with or without their original niches. If an old niche was in some sense
transported with its users, then we might also see rapid perturbations to the new
habitat as likely occurred during many Neolithic expansions (e.g., Kirch 1997).

Niche construction theorists argue that if organisms are adapted to constructed
niches, then that will act as a buffer against the most severe aspects of natural selec-
tion, consequently giving rise to wider gene pools within a given population (Laland,
et al., 2000). One by-product of niche cracking and dispersal of local populations
could be sudden pulses of evolutionary change drawing from genetic diversity inher-
ent in the dispersing population but also affecting unrelated species as the dispers-
ing groups impact new habitat, thereby altering other selection pressures on local
species (e.g., Vrba 1982). It is not currently clear whether a process like this could
occur within human cultural contexts. Something like this kind of process is imag-
ined by Rosenberg (1994), who suggests that crystallization of new cultural systems
will best occur in the wake of cultural extinctions. On the other hand, others sug-
gest major breakdowns do not necessarily lead to sudden expansions in the range
of cultural patterns on a given landscape (e.g., Prentiss and Chatters 2003). One
possibility is that some cultural diversity could emerge with the breakup of dense
settlements containing subcultural diversity that leads to population dispersal but
does not include total loss of the cultural niche. This also implies that some adapta-
tions were focused on, and limited to, specific habitats that were constrained. This
might help us understand why the desert adaptation of the Harifian died out, but
other more generalized adaptations carried on.

Notes

1. There is a lack of consensus among Near Eastern Archaeologists in the defini-
tion and use of the terms collectors, foragers, or farming. With the exception of
a few detailed analyses of late Epipaleolithic subsistence practices and regional
economy (e.g., Munro 2004), researchers have largely focused on the process of
plant and animal domestication end to approach this. There is, in short, a clear
disjunction between ethnographic modeling of settlement and subsistence sys-
tems (e.g., Binford 1980) and archaeological data sets from the Epipaleolithic.
In this chapter we draw upon the primary work of others (e.g., Bar-Yosef 2003;
Byrd 2005) in our discussion of the coexistence of different economic and sub-
sistence adaptations but also recognize that additional work is necessary to define
the full range of economic adaptations for these periods.
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Chapter 10
Macroevolutionary Theory and Archaeology:
Is There a Big Picture?

Robert L. Bettinger

Introduction

As the reader will have gathered from the contributions to this volume, the subject
of macroevolutionary theory is complex, and when approaching complex subject
matters, definitions are always a good place to start. The common understanding has
macroevolution acting on large scales, above the level of the individual, over very
long periods of time and many generations, as opposed to microevolution, which
acts on small scales, at the level of the individual, over one to a few generations.
For many biologists the underlying processes are the same, the outward difference
between macro- and microevolution being purely an artifact of scale. Short-term
microevolutionary change is relatively fast, but much of it is random, and therefore
offsetting, over the long periods of macroevolution, at which scale change proceeds
more slowly (Gingerich 1983). I take this to be the stance of those evolutionary
archaeologists who portray individual human behavior, decision making, and inno-
vation as generating random variation on which natural selection then acts, directing
the course of evolution in the long run. Here small-scale events and processes are
critical in generating the needed variation, but their individual outcomes are unpre-
dictable and essentially random, depending so much on myriad historically contin-
gent details. The force of evolution only becomes apparent when change is viewed
at the macroscale, after natural selection has done its work (monkeys + typewriters
+ time = Romeo and Juliet).

Evolutionary human ecologists argue pretty much the opposite—that evolution-
ary forces are most clearly appreciated at the microscale and that natural selection
is not directly involved. They cast individual human behavior and decision mak-
ing as phenotypical variation that short-circuits, or substitutes for, natural selection,
whose force is expressed indirectly, in the evolved human capacity for behavioral
flexibility to cope with difficult problems and changing circumstances. Here, selec-
tion has favored the evolution of individuals with the capacity to change behavior in
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accordance with changing circumstances, acting faster than natural selection can act
but broadly in accord with its expectations. Because phenotypes are not directly her-
itable and so cannot evolve in the Darwinian sense, evolutionary human ecologists
hesitate to label this individual level phenotypical change microevolution. Change
in culturally transmitted traits (e.g., replacement of dogsleds by snowmobiles) and
behaviors dependent on those traits (e.g., foraging itineraries), however, is clearly
(micro) evolution, because transmission is involved. With that minor caveat, evo-
lutionary human ecology is almost entirely given to microevolution as it is more
strictly defined by neo-Darwinian theorists, referring to processes that take place
within a species and fast enough to be observed during the career of an individual
scientist or team of scientists pursuing a long-term research project, as contrasted
with macroevolution, which refers to processes that occur at and above the species
level over intervals far too long for any individual to witness. On this view, the only
macroevolutionary events of interest to evolutionary human ecologists would be the
speciation events leading to the emergence of anatomically modern Homo sapiens
as a separate taxon. Everything since would be the product of microevolutionary
processes that are mainly the result of human decision making, major components
of which (e.g., human ingenuity) may not be evolving much at all.

There is much to be said for this tack. Against competing theories that
offer equally compelling explanations of human behavior, evolutionary ecological
accounts enjoy inherent advantages in parsimony, furnishing fairly simple, and emi-
nently testable, predictions about individual behavior under equilibrium conditions.
The microscale perspective of evolutionary human ecology rapidly loses this parsi-
mony advantage, however, when asked to explain even moderately complex social
arrangements and seems wholly overmatched when brought to bear on a handful
of landmark cultural achievements (e.g., evolution of state-level societies) that pro-
foundly changed the evolutionary trajectory of humankind. The question here is not
whether microscale decision making and behavior change operate in these settings
(they clearly do). It is whether these processes alone can account for the settings
in which they operate—the big picture so to speak. This holds even when the big
picture is simple hunter-gathers. Ability to predict hunter-gatherer prey choice, for
example, requires that one know prey return rates, which are strongly dependent on
available technology, the presence of which is not explained but treated as a given.
Shifting the locus of decision making up one level, to technology, does not solve this
problem; the foraging theory can predict when one technology will be selected over
another (e.g., Bettinger et al. 2006) but not the presence of either to begin with. Here
again the big picture (presence of the two technologies) is a given, either assumed
or drawn from historical fact (e.g., the ethnographic or archaeological record). Evo-
lutionary ecologists do not dispute that this big picture context is important, and that
things like the rise of agriculture deserve special attention (e.g., Kennett and Winter-
halder 2006), but their methodological individualism remains focused on microscale
behavior at equilibrium, mostly leaving the big picture for others to sort out.

Evolutionary archaeologists seem more interested in the macroscale, where many
think natural selection has sorted out the random chaos of microevolutionary vari-
ation. This can be done by tracking the replicative success of individual artifact
forms, which they view as part of the extended human phenotype (e.g., Leonard
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and Jones 1987). They deny, however, that the big picture is shaped by distinctive
macro-processes other than long-term evolutionary averaging, and perhaps occa-
sionally punctuated equilibrium, or that it has an intelligible pattern or trajectory
(e.g., progress). Accordingly, they reject special explanations for things like the rise
of agriculture or state-level societies which in their view are not separable phe-
nomena but parts of a larger evolutionary continuum. Here, singling out putatively
“landmark” human achievements for special explanation is a fairyland exercise in
teleological essentialism, where one assumes what happened in human prehistory
had to happen and that when you look at human history these landmark events all
make perfect sense.

Evolutionary archaeologists think it possible to account for specific phenomenon,
say, the rise of the Zapotec state but argue that such accountings cannot possibly be
parsimonious, because one must trace a very large number of very long and involved
sequences of small-scale microevolutionary events connected mainly by historical
chance. They think such cultural phylogenies are attainable using methods devel-
oped in genetics and follow geneticists in denying that individual pedigrees (e.g., of
the Mesoamerican state) are useful in understanding others (e.g., of the Near Eastern
state) beyond the point at which the two share a common ancestor. In granting the
possibility of group selection in the special case of complex societies, evolutionary
archaeologists do allow that there might be more to the big picture than just cultural
genealogies, but in the end most of them side with evolutionary ecologists in argu-
ing that evolutionary processes at work within groups, microevolutionary processes
by definition, are vastly more important.

Discussion

The review above is certainly not comprehensive, arguably not even fair, because
I am less interested in characterizing evolutionary archaeology and evolutionary
human ecology than I am in defining macroevolution in a way not twisted to suit the
theoretical predilections of either. What would be the point? Neither school makes
enough room for the kind of macroevolution that I have in mind. In my version,
macroevolution is not just the big scale sum of small-scale events. Nor is it recapit-
ulated in small-scale events that indirectly express a big-scale force. In my view,
cultural macroevolution requires a fundamentally different perspective. The unit
of interest is frequently not the individual but a group of individuals, this owing
to an evolutionary setting in which the selective differences between groups are
greater than those between individuals within those groups, promoting group selec-
tion in stage-like leaps in a trajectory that is progressive in character (Richerson et
al. 2005). If this sounds dangerously familiar, it should.

My version of cultural macroevolution entails evolutionary units, categories, and
trajectories by and large compatible with the progressive social evolutionary frame-
work that dominated anthropology and archaeology until the relatively recent rise of
neo-Darwinian theory. The evolutionary accounts of Lubbock, Spencer, Tylor and
Morgan, as well as plain old- fashioned culture histories (see Chatters this volume),
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were couched in terms of collectives (cultures, e.g., the Kwakiutl) that fell into a
range of forms, types, or stages (e.g., chiefdoms) that could be ordered in a coherent
sequence to represent a basic evolutionary trajectory (progress). Today, of course,
all this is passé. The pioneers of neo-Darwinian anthropology made such easy work
of progressive social evolutionary theory and traditional culture history that scholars
now quite consciously avoid the big picture framework common to both, frequently
for the worse. As in John Godfrey Saxe’s poem about the blind men and the ele-
phant, without the big picture, the details make no sense—or less than they should.
It is remarkable, that this late twentieth and early twenty-first century chauvinism so
lightly dismisses the insights of scholarly giants like Morgan. The problem with the
progressive social evolutionists was not their vision of the big picture; if we define
progress as increase in social complexity, or population size or density, then they
got that basically right—surely Darwin thought so: “And as natural selection works
solely by and for the good of each being, all corporeal and mental endowments will
tend to progress toward perfection” (Darwin 1859: 489; cf. Ghiselin 1995: 1032),
and so "the more recent forms must, on my theory, be higher than the more ancients;
for each new species is formed by having had some advantage in the struggle for
life over other and preceding forms" (Darwin 1859: 337; cf. Richards 2005). Where
the progressive social evolutionists failed was explaining the big picture, figuring
this was pretty much self-evident: Progress was its own explanation, an innate,
perfection-seeking, evolutionary force (Bettinger 1991). While partly empirical and
about the big picture (Leonard and Jones 1987), the neo-Darwinian dismantling of
progressive social evolutionary theory was mainly logical, centering on this matter
of explanation, showing how simple materialist forces like natural selection acting
on individuals (or selection-shaped decision making by individuals) could explain
important population-level consequences more cleanly and elegantly than a shad-
owy cosmic force like progress ever could. Neo-Darwinian anthropologists pushed
this little picture perspective to its logical extreme. That selection on (or by) indi-
viduals could explain “many things" became “most things” and in the limit “every-
thing,” leaving no need and little room for the big picture explanation. Never mind
that key contributors to the Modern Synthesis, notably Sewall Wright (Wright 1931)
and George Gaylord Simpson (Simpson 1944), were convinced that many evolution-
ary problems required a big picture perspective and evolutionary forces other than
just natural selection. The case for cultural macroevolution builds from the ground-
work they developed using more recent models developed specifically to handle the
special case of culture and cultural transmission (Boyd and Richerson 1985; 2005;
Richerson and Boyd 2005).

Fitness Landscapes and Adaptive Peaks

Among the volume contributions, Spencer’s view of macroevolution is perhaps
closest to mine (Bettinger 1978; 1980: Fig. 5.2), because it is framed in terms of
the fitness landscape—a concept first laid out by Sewall Wright (1931; 1932) in
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connection with his shifting balance theory. Spencer sketches the basic idea, but it
is worth reviewing.

Wright envisioned evolution playing out on adaptive topographies (fitness land-
scapes) whose peaks represented “better” evolutionary solutions (higher fitness) and
valleys represented “worse” evolutionary solutions (poorer fitness). Wright would
later follow Simpson (1944) in casting these solutions as combinations of continu-
ously varying phenotypical traits (e.g., beak length, neck length, stomach capacity,
etc.). This makes intuitive sense: Square pegs go well with square holes, round pegs
with round holes but not square pegs with round holes or the other way around.
Square pegs and square holes define one peak, round pegs and round holes another,
and mixed combinations the valley between them. In exactly the same way, and for
the same reasons, the familiar contrast between r-selected and K-selected species
implies two quite distinct adaptive peaks (small body size, short generation time,
high fecundity vs. large body size, long generation time, low fecundity).

The landscape framework helps clarify many otherwise fuzzy macroevolution-
ary concepts the reader frequently encounters in this volume. Peaks, for example,
may be thought of as emergent properties of the adaptive landscape, felicitous evo-
lutionary solutions that only become evident (i.e., emerge) when specific individual
traits take on just the right value in just the right combination. The trait combina-
tions that define an individual peak thus constitute a discrete evolutionary recipe,
blueprint, or as many here have termed it, Bauplan; a mountain range made up
of many such peaks is an evolutionary Baupläne, a family of qualitatively distinct
alternative solutions to the same basic problem, something akin to Clark’s (1968)
techno-complex. The fitness peak enforces the association between individual Bau-
plan traits, constraining them from varying independently, making it difficult to
understand the expression of individual traits without reference to the adaptive com-
plex they serve. For example, as Chatters (this volume) notes, mid-latitude hunter-
gatherer subsistence-settlement systems are functionally integrated in a way that
resists piecemeal change (e.g., a subsistence change may require social, technolog-
ical, and settlement change) (Bettinger 1994: 54).

Wright argued that many landscapes would have multiple local optima (fitness
peaks), some much higher than others. The problem was that natural selection acting
alone would drive a newly introduced species to the nearest peak, where it would
remain stranded; natural selection would prevent it from moving to adjacent higher
peaks owing to the intervening low-fitness valleys. As in the old Maine saying,
with natural selection alone, “You can’t get there from here.” These populations
are something like blind mountain climbers, able to sense only whether their last
steps moved them up or down. They can readily find nearby local peaks, but not
necessarily the highest ones on the landscape, which they cannot see and would
require moving down to get to the foot of a higher peak (e.g., Prentiss and Lenert,
this volume). In Wright’s shifting balance solution, mutation and genetic drift
could move moderately sized, moderately isolated, sub-populations randomly away
from the local peak. Gene flow would prevent many of these sub-populations from
going extinct, allowing some to drift to the foot of another, higher, peak, at which
point natural selection would again take over, moving that sub-population up that
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peak. The higher fitness of this sub-population would then lead to higher densities,
out-migration, and thus higher than average interbreeding with, and genetic influ-
ence on, other sub-populations, moving the species as a whole to the higher fitness
peak. Evolution is thus the result of this delicately shifting balance between natural
selection, mutation, drift, and gene flow (Joshi 1999). Simpson’s (1944) quantum
evolution expands on this idea.

While the shifting balance theory itself remains controversial (e.g., Coyne
et al. 1997, 2000; Goodnight and Wade 2000), the metaphor of the adaptive land-
scape remains enormously influential in evolutionary theory, as Spencer notes (cf.,
Eldredge 1989). The concept, of course is inherently macroevolutionary; the fitness
landscape IS the big picture. Its configuration largely determines the character of
evolutionary trajectories. If the landscape is smoothly contoured with a single peak,
species will move more or less directly to that peak. Once there, mutation- and
drift-like forces will shift it about randomly, but natural selection will keep it close
to the peak. On the other hand, if the landscape is uneven and deeply fissured, with
many local optima, a population introduced to the landscape will find the closest
local peak and linger there until some combination of forces cause it to leap rapidly
to another, higher peak. Then evolution will proceed discontinuously in a series of
stages or steps (e.g., Price et al. 1993), from lower to higher peaks in a progressive
trajectory.

From this perspective, microevolution is roughly what happens in relation to indi-
vidual local peaks or optima, where natural selection dominates—the last phase of
the shifting balance process. If the landscape overall has only one peak, macroevo-
lution will be the large-scale result of these garden-variety microevolutionary pro-
cesses; the population will reach evolutionary equilibrium (the peak) and then drift
randomly in a pattern whose long-term (macroevolutionary) average will be close
to the peak itself. If the landscape is fissured, however, there will also be occa-
sional, rapid qualitative change, as the population moves from lower to higher
peaks; macroevolutionary change will be stage-like and progressive—quite different
from microevolutionary change. The view that human cultural evolution is gradual,
continuous, and mainly the result of natural selection implies the first condition:
a smooth, single-peaked macroevolutionary landscape. Unless this peak is quite
gently sloped (meaning selection is weak), or changes its location frequently due
to environment, equilibrium will be achieved quite rapidly. This does not seem to
describe the empirical trajectory of cultural evolution.

As Kuijt and Prentiss (this volume) demonstrate, culture histories often show
repeating sequences of stasis—change—stasis, suggesting the kind of peak-leaping
that characterizes macroevolutionary change on complexly contoured adaptive land-
scapes. Granting that environmental change, by creating new niches, can produce
similar stasis—change sequences, and was likely a major determinant of cultural
evolution in the wildly unstable Pleistocene (Richerson et al. 2005), environmental
change cannot explain the vastly greater culture change that has occurred since, dur-
ing the relatively quiescent Holocene, with no evolutionary equilibrium yet in sight.
Theory, too, suggests that peak-leaping ought to be the dominant mode of cultural
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evolution because humans are uniquely social, a propensity giving rise to culture
evolutionary landscapes with many local optima.

The bulk of human behavior is acquired by social transmission and has payoffs
that hinge on the result of social interaction. This is important because when the
payoffs to individuals depend on the behavior of other individuals, even the simplest
kinds of interaction are likely to have more than one feasible solution. Many such
situations can be viewed as problems in coordination. Take driving. It matters less
whether drivers in two-way traffic keep to the right-hand side or left-hand side of
the road than that they all agree to do one or the other. As illustrated in Fig. 10.1, the
payoff to driving on the right or left increases directly with the frequency of other
drivers who do the same. In this case, payoffs are exactly the frequencies of the two
respective strategies. When everyone stays to the right (frequency right = 1), the
payoff for driving on the right is 1; and when no one stays to the right (frequency
right = 0), the payoff for driving on the right is 0. Once either convention becomes
common (frequency >.50), its payoff advantage will quickly make it universal.

The two peaks (all drive left, all drive right) on this two-dimensional landscape
are of equal fitness, but many coordination problems, and particularly social interac-
tions that involve reciprocity or cooperation, are likely to have many peaks of quite
different fitness.

A classic example is delayed reciprocity, where individuals are presented the
opportunity to provide a benefit b to a partner at some cost c to themselves, know-
ing that partner will be presented the opportunity to reciprocate in kind in the future.
This differs from the driving problem, which is purely a matter of self-interest and
therefore self-enforcing; it never pays to “fool” your partner by driving on the left
when your partner expects you to drive on the right. With delayed reciprocity, how-
ever, cheating pays; cheaters get a one-time, cost-free benefit if they accept a benefit
but do not reciprocate. If interactions are repeated, however, cheating becomes less
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advantageous. As Trivers (1971) showed, if individuals act as reciprocal altruists,
meaning they provide the benefit initially but continue providing it only if partner
reciprocates in kind, evolution will stabilize (make an adaptive peak of) “tit-for-tat”
reciprocity when the long-term net benefit of reciprocating is greater than the one-
time benefit of cheating (failing to reciprocate), i.e., t(b – c) > b, where b and c
are defined as above, and t is the expected number of interactions. Thus, cheaters
receive the one-time benefit b, and reciprocators the lesser net benefit of b – c, each
time they play a full round; if they play enough rounds (i.e., if t is large enough), it
will pay to reciprocate (assuming, of course, b > c). In the repeated game, tit-for-tat
stabilizes cooperation by a form of punishment—the withholding of future bene-
fits that cheaters would have otherwise enjoyed. This does not mean that reciprocal
altruism is likely in the real world, however, merely that it is possible, i.e., it is a
stable equilibrium.

An often missed point is that while tit-for-tat reciprocity is a stable equilibrium, it
is not the only one on this evolutionary landscape. As it turns out, in the reciprocity
game (and for that matter, in any repeated game in which individuals strongly influ-
ence each other’s payoffs) any pattern of behavior can be stabilized by mutual self-
interest (Boyd and Richerson 2005:135). Every schoolchild is familiar with the ulti-
matum: “You play by my rules or I’m taking my ball and going home.” In such
cases, mutual self-interest can produce beneficial cooperation, but it need not. As
every schoolchild knows, wanting to play means often having to play by silly or
even unfair rules. More generally, in what is known as the “folk theorem” (because
many game theorists had proved it without publishing it, none of them wanting to
take credit for what everyone already knew) (Fudenberg and Maskin 1986), if pair-
wise interactions are repeated enough times, tit-for-tat type punishment can perma-
nently maintain any kind behavior, cooperative or not. If enough of one’s potential
playmates are unwilling to let you play unless you play by their rules, the only sen-
sible thing to do is play by those rules. Once they become common enough, any set
of rules, say X, will be impossible to dislodge, because no one will have anything to
do with any individual that does other than X. As Boyd and Richerson (1992) put it,
punishment permits the evolution of cooperation—and anything else! This has two
important implications.

First, once a convention of social interaction becomes common, it will be in
everyone’s interest to advertise the norm, so all will know how to behave. This
will save well-meaning but uninformed individuals the cost of being punished and
potential punishers the cost of punishing. When a stranger enters a foreign village
to ask for information, for example, it will pay to know how villagers expect to be
addressed and the kind of questions that might offend them; at the very least, it will
pay to know they are playing by different rules. Since virtually every kind of social
interaction (e.g., greeting strangers, treatment of in-laws, treatment of the dead, etc.)
has a very large number of stable solutions (i.e., equilibria or local adaptive peaks),
separate groups will frequently settle on very different conventions. As McElreath
argues (2003) (see also Boyd and Richerson 1987), when such groups live close
enough that they regularly encounter each other, evolution will favor the develop-
ment of marker traits that signal the local convention. It will also favor forms of
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social transmission in which both the marker and various behaviors integral to the
coordination are transmitted as package (e.g., rule of driving on the right is bun-
dled with cars with steering wheels on the left, etc.) (e.g., Bettinger and Eerkens
1999). In short, evolution will favor the development of clearly marked ethnic units,
as Mason (this volume), Prentiss (this volume), and Chatters (this volume) argue.
Put more plainly, ethnic groups are not figments of eighteenth-century preconcep-
tion. Human ultra-sociality virtually guarantees them. On this view cultures can be
thought of as pseudo-species (Bettinger 1994:53–54), roughly analogous to biolog-
ical species, which implies their evolution and competition between them requires
a macroevolutionary perspective on a par with that needed to understand species
selection in biology.

The second implication is as important as the first. As just noted, the idea that
social interactions define adaptive landscapes with multiple stable equilibria does
not imply that all equilibria are of equal fitness; their payoffs are likely to be quite
different. Because that is so, the force of natural selection is going to act more on
the differences between groups than on the differences between individuals within
groups, where coordination and punishment suppress individual variation. This, in
turn, will favor groups with superior conventions, and especially conventions that
cause individuals to engage in costly behaviors that generate group-level benefits.
This is illustrated in Fig. 10.2 where individuals can either be selfish or cooperate,
and payoffs are a function of coordination and a group-level benefit generated by
cooperators.

As in Fig. 10.1, the coordination contribution to each payoff is just the strategy
frequency. When everyone is selfish (frequency selfish = 1, frequency cooperators
= 0), selfish individuals receive 1 and cooperators receive 0; and when everyone
cooperates (frequency cooperators = 1, frequency selfish = 0), cooperators receive
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1 and selfish individuals 0. In Fig. 10.2, however, all payoffs are augmented from
a common pool to which only cooperators contribute, each individual cooperator
adding 2 units to this group benefit pool. The group benefit is small when there are
few cooperators, because it is split between all group members, most of whom are
selfish, and increases directly in proportion the frequency of cooperators to a maxi-
mum of 2 (i.e., when everyone cooperates, each contributing 2 units to the common
pool). As shown in Fig. 10.2, the group-level benefit causes both selfish and cooper-
ator payoffs to increase with the frequency of cooperators, but the cooperator pay-
off rises more rapidly owing to coordination; when everyone cooperates the selfish
payoff is entirely this group-level benefit. As in the driving game, the payoff struc-
ture will make either behavior (selfish, cooperate) stable once it becomes common
enough (>0.50), but evolution will strongly favor groups that cooperate owing to
higher payoffs (3 vs. 1). Note that while the group advantage depicted here is due to
altruistic cooperation, the group selection effect modeled by McElreath et al. (2003)
merely requires that competing forms of social coordination have different payoffs.
For example, if existing technology or human physiology made “all drive right” a
slightly better solution than “all drive left” (90% of humans are right-handed), selec-
tion would favor groups that settled on the “all drive right” solution over groups that
settled on “all drive left.”

Punishment deserves special attention in social interactions such as these because
while the group effect does not require it, altruistic cooperation obviously confers
major advantages to groups where it manages to evolve, and theory suggests that no
kind cooperation is likely to be stable in the absence of punishment (Henrich and
Boyd 2001:194). This prediction is strongly supported by empirical work indicating
that punishment, including third-party punishment (where I punish you if you cheat
someone else) is near-universal, its intensity varying directly with observed altru-
istic cooperation (Henrich et al. 2006; see also Ostrom 1990). It follows that much
of cultural evolution is likely to center on innovations in punishment, e.g., making
it cheaper. There is a good deal of room for innovation on this count, because pun-
ishment is costly to the punisher and is therefore a form of cooperation, which as
just noted cannot evolve without punishment. Thus an evolutionary Catch 22. To be
stable, cooperation requires people who punish non-cooperators. However, because
punishing is costly to the punisher, people will not punish non-cooperators unless
there are people who will punish them if they do not. And people will not punish
non-punishers unless there are people who will punish them if they do not - and so
on. Thus, natural selection alone will never favor the development of punishment
because at the margin non-punishers always do better (Henrich and Boyd 2001),
neither will payoff-biased social transmission (copy the successful) for the same rea-
son (higher payoffs to non-punishers). However, if cooperation is common to begin
with, even weak conformist transmission (copy the majority) can overcome the cost
of punishment. That both conformist and payoff-biased transmission are involved
makes sense because people weigh new behaviors using a variety of cues: how sen-
sible it seems (direct bias), how many people are doing it (conformist transmission),
the prestige of the people doing it (indirect bias), etc. In the case of punishment,
when most individuals want to cooperate, failure to cooperate, and thus the need for
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punishment, will be mainly the result of rare mistakes: individuals who want, but
inadvertently fail, to cooperate. Similarly, failure to punish these rare defectors will
also be the result of rare mistakes: individuals who intend, but inadvertently fail, to
punish rare non-cooperators. . .and so on. As a result, the need for, and cost of, pun-
ishment will decrease as one proceeds up the punishment chain. Under reasonable
conditions, even small amounts of conformist social transmission will eventually
override the cost of punishment and stabilize it somewhere up this chain, and this
will stabilize punishment at lower levels. For example, if being punished is costly,
once everyone punishes individuals who do not punish non-cooperators, everyone
will punish non-cooperators because it will be too costly to do otherwise. And if
everyone punishes non-cooperators, then everyone will cooperate, again because it
will be too costly to do otherwise. Thus, once conformist transmission stabilizes
punishment at any higher level, it will stabilize punishment at successively lower
levels and eventually cooperation itself (Henrich and Boyd 2001). All that is needed
is something that makes cooperation common to begin with—a mixture of punish-
ment and conformist transmission will do the rest.

Simulation suggests that some stable solutions will consist of a mixture of indi-
viduals, a majority that cooperate under threat of punishment (reluctant coopera-
tors) and a minority that cooperate and punish (cooperator-punishers). Boyd and
Richerson (1992) jokingly call this the “big man” equilibrium—outwardly similar
to social organizations observed in New Guinea—and speculate about chiefdom-
like arrangements where there are reluctant cooperators and individuals who punish
non-cooperators but do not cooperate themselves. In these cases, being punished
is usually costly so that it pays to cooperate, but under quite plausible conditions
punishment can stabilize cooperation even when the cost of being punished is less
than the cost of cooperating, i.e., non-cooperation pays more. Groups that somehow
manage to find these superior solutions will enjoy selective advantages over groups
where punishment (and thus the cost of punishing) is more costly and eventually
replace them. Many of Rosenberg’s speculations about the origin of social stratifi-
cation and complexity, and particularly his linking of it to peaceful, within-group
conflict resolution, are consistent with these models. Conflicts between individuals
are often resolved with threat of punishment (i.e., settlement is a form of coopera-
tion), and Rosenberg’s peaceful resolution scenario implies that the cost of punish-
ing has been minimized so that disputants settle even when the cost of settling is
greater than the cost of being punished in the event they do not.

History Matters

Unfortunately, while evolutionary theory can tell us much about the relative worth
of different cultural configurations (whether they are stable, whether they can resist
invasion by other configurations, etc.), it provides few reliable clues about shifts
from one adaptive peak to another. Again, this is because under normal circum-
stances, “You can’t get there from here.” For example, where selfish behavior is
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common, coordination and related forces will prevent group beneficial behavior
from evolving unless some chance event intervenes to make it common instead.
Any number of historical circumstances might do this, abrupt climate change, for
example (Price et al. 1993). Suppose that selection has favored the transmission of
two behaviors, X and Y, as a package so that when X changes, Y changes with it,
and conversely, as is common in cultural transmission. Further, suppose that climate
strongly affects the values of X but not the values of Y, which show two contrasting
optima, one that is group beneficial, the other not (the selfish default state), giving
an adaptive landscape with two adaptive peaks. Normally, climate change acting
on X that pulls Y off its selfish peak as a consequence of the XY correlation will
be countered by natural selection acting on Y, pulling both of them back, again
as a consequence of the XY correlation. However, if the XY correlation is strong
enough and climate change is severe enough, X can drag Y from its selfish to its
group-beneficial peak. The more fitness declines as Y passes between peaks, the
more likely Y will linger at the first until a severe climate change acting on X drags
it rapidly and abruptly to the other (Price et al. 1993). Here the peak shift from self-
ish to group beneficial behavior is a historical accident triggered by climate change.
Y does not respond to climate—it responds only to changes in X due to the XY
correlation, which has nothing to do with climate.

The evolutionary archaeologists, then, are certainly right; evolutionary change
that entails peak shifting is going to have this serendipitous, historical character. The
most revolutionary change in Great Basin plant procurement, for example, seems
likely the result of an entirely unrelated change in hunting technology—the intro-
duction of the bow (Bettinger and Eerkens 1999). The much less accurate atlatl had
formerly required widespread sharing in relatively large social units. This reduced
subsistence risk but made freeloading common enough to discourage individual
investment in costly activities, including intensive plant procurement and storage.
When bow technology made smaller, more closely related social units possible, the
freeloading problem was eliminated, and plant procurement rapidly intensified. On
this view, there is nothing about plant procurement per se that can explain plant
intensification and storage—its explanation lies elsewhere, in social relationships
that affect, but are not determined by, plant procurement or the obvious advantages
of intensive plant use and storage in the Great Basin environment.

Several contributors to this volume grapple with this difficult issue of peak shift-
ing. Rosenberg argues at length about the emergence of social stratification and its
likely connection with intra-group conflict. Spencer wonders what circumstances
might have motivated Zapotec leaders to centralize settlement while diversifying
control at upper levels of management—the innovation that resulted in the first
Mesoamerican state. Archaeologists accustomed to simple cost-benefit explanations
(e.g., prey choice, inclusive fitness), and particularly processualists who favor broad
stroke forces (e.g., population growth and environment), are bound to find such
accounts unwieldy precisely because they are historical and therefore do not neces-
sarily generalize from one case to another. Yet I disagree with the contention that it
is pointless to seek and test various hypotheses about these historical events, how-
ever difficult that might be. Spencer’s speculations about Zapotec settlement change
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and Rosenberg’s about social conflict and stratification are testable—at least they
have eminently testable implications.

Finally, there are issues of degree. Serendipitous does not mean random. A great
many scientific discoveries are serendipitous—experimenters finding things they did
not expect to find—but the context of such discoveries is hardly random. Trial and
error human learning works much the same way. A flint knapper who, while in
the process of refining a traditional point shape to improve his hunting success,
stumbles upon a fundamentally new and better point shape, is not acting randomly
in the usual sense. Merely on that count, human intention cannot be ignored as a
macroevolutionary force (Rosenberg 1990).

Macroevolution and Cultural Transmission

Multi-peaked adaptive landscapes, social coordination, and group selection cannot
be all there is to cultural macroevolution. They are probably enough to explain some
basics, for example, why the worth of specific behaviors will often be missed if not
viewed in relation to the coordinated patterns they serve, why much human behavior
cannot be explained with reference to individual self-interest, and why some culture
change is abrupt and progressive rather than random and gradual. In the last anal-
ysis, however, group selection and adaptive landscapes fail to account for what is
arguably the dominant feature of macroevolutionary culture change: the quickening
pace with which ever more complex and successful forms of social organization
have appeared since the advent of the Holocene. Selection acting on groups is not
fast enough to explain this.

In the most closely modeled case of cultural group selection (Soltis et al. 1995),
a stable, group-beneficial arrangement arises due to historical circumstance and is
maintained by a combination of payoffs, social coordination and conformist trans-
mission, as outlined above. It then replaces less group-beneficial arrangements at a
rate determined by its relative fitness advantage. Cultural group selection is faster
than genetic group selection, because only groups go extinct (fission); their mem-
bers join other groups, adopting their conventions. Even so, ethnographic data from
New Guinea suggest that among simple horticulturalists it will take something like
1000 years for the group-beneficial arrangement to replace lesser arrangements
completely (Soltis et al. 1995) marshal. Some cultural change is that slow, of
course, but a good deal of it is much faster, as in the rapid appearance of secondary
states on the heels of the initial development of Spencer’s Zapotecan state. Nei-
ther does simple cultural group selection account for the quickening pace of cul-
tural evolution—the evident tendency for more complex cultural systems to develop
relatively quickly following the appearance of key behaviors in simpler systems.
That complex systems more likely developed by recombining behaviors already
present in simpler systems rather than simply from scratch seems clear (e.g., Zeder,
this volume) but does not explain why these component behaviors seem to recom-
bine in less time than they took to develop in the first place. For group beneficial
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arrangements to spread rapidly and rapidly recombine into more complex social
systems requires the kind of social transmission modeled by Boyd and Richerson
(2002; Henrich 2004).

Boyd and Richerson assume a region with different groups whose local composi-
tion determines the payoffs of selfish and group beneficial behaviors (see Fig. 10.2).
Both traits are stable when common. That is, coordination and related forces guar-
antee that when the frequency of cooperation is below some critical value, being
selfish pays better than being cooperative, and that above that being cooperative
pays better than being selfish. By definition, however, payoffs are higher in groups
with more cooperators than groups with fewer cooperators. The model assumes that
cultural transmission is payoff-biased; individuals differentially imitate other indi-
viduals with higher payoffs. Individuals mostly encounter and imitate members of
their own group, but have some chance of meeting, and thus of imitating, members
of other groups.

In the default condition, selfish behavior is common in all groups, so payoffs
are uniformly low. Strangers are sometimes imitated, but since mean payoffs are
the everywhere the same, these chance events roughly balance out, so neighboring
groups imitate each other at about the same rate. However, if something pushes the
frequency of cooperation above its critical value in just one group, the frequency-
dependent payoff structure will reward individuals who cooperate in that group and
make cooperation locally stable. Once that happens, the mean payoffs of individuals
in this one cooperator group will be higher than payoffs of individuals in the other
groups, which do not cooperate. Payoff-biased transmission will then increase the
frequency with which members of the cooperator group are imitated when encoun-
tered as strangers by members of neighboring non-cooperator groups, where payoffs
are lower. The force of this differential imitation can then increase the group benefi-
cial behavior above its tipping point and stabilize it in the nearest neighboring group
of non-cooperators and eventually in the region as a whole. Since the trajectory here
is driven by social transmission rather than selection, this can happen very rapidly,
approximately as fast as an individually beneficial trait can spread within a local
group. This kind of rapid cultural transmission seems necessary to account for the
spread of state-level organization in Mesoamerica (Spencer), of complex adaptive
strategies (or more awkwardly, “resource management strategies,” which amount
to the same thing) in the Northwest (Prentiss), social stratification (Rosenberg), and
perhaps the establishment of Arctic Baupläne (Mason). An extension of this process
leads to the prediction that existing simpler arrangements will recombine into new
more complex ones faster than they evolved in the first place.

Suppose there are two traits representing cooperation in different areas (e.g., sub-
sistence and warfare), and individuals acquire these traits separately by the kind of
payoff-biased imitation just described. As before, each cooperative trait separately
produces higher payoffs than its selfish alternative in groups where its frequency is
above a given tipping point and lower payoffs when its frequency is below that. It
follows that when both cooperative traits are common, individuals with both traits
will receive the highest payoff; conversely, they will be doubly penalized when
selfish behavior is common, making it unlikely that chance events will make both
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cooperation in subsistence and cooperation in warfare common simultaneously in
any single group. It is much more likely that cooperation in subsistence and cooper-
ation in warfare will develop and then spread independently by the simple process
of differential imitation just described. It is the spreading of these two fronts that
creates conditions promoting rapid recombination. Where they meet, payoff-biased
imitation will generate a boundary group in which cooperation in subsistence and
cooperation in warfare are both relatively common. In the simplest case, half the
population (0.50) will cooperate in subsistence but not warfare, the other half (0.50)
will cooperate in warfare but not in subsistence. What happens now depends on
the tipping point, i.e., the frequency at which cooperation is common enough to
be favored. If the tipping point is less than or equal to one-half (≤0.50), individu-
als that manage to acquire both cooperative traits will receive higher payoffs than
individuals with just one or neither; thus, two- trait cooperation will become stable
in this boundary group and subsequently spread to other groups by payoff-biased
imitation. If the tipping point is greater than one-half (>0.50), individuals with
both cooperative traits will suffer only a slight disadvantage relative to individuals
with other combinations because each cooperative trait is relatively common (0.50).
Under these circumstances only a small chance fluctuation in trait frequency will
be enough make the two-trait cooperation payoff superior. Indeed, the force needed
to make both group beneficial traits common enough to recombine in a boundary
group will be less than the force that was needed to push the frequency of either
trait past its tipping point initially, i.e., make it common enough to be viable in
the first place. This is simply because both cooperative traits are more common in
the boundary group (0.50), than either was initially (0.00). Thus, on average it will
take less time for group beneficial traits to recombine than to evolve. To the extent
that cultural evolution is driven by group beneficial social arrangements (and coordi-
nated social arrangements with similar properties), more complex organizations will
evolve by recombination with increasing ease. The valleys between adjacent peaks
will become shallower, facilitating leaps from less to more optimal adaptive peaks.
As more groups cooperate, group size and population density will grow, increasing
the likelihood that cultural transmission will be able to maintain complex cultural
arrangements once they evolve (Henrich 2004).

The more complex Baupläne that are the subject of so many contributions to
this volume must have developed by this recombining of existing arrangements.
Niche construction (Kuijt and Prentiss) and landscape learning (Rockman) have
this quality. The kind of niche shattering discussed by Kuijt and Prentiss might well
increase chances for recombination through constant recycling; niches and cultural
landscapes are built up by recombination, shattered by externalities including cli-
mate deterioration, and recombined in new and different ways when climate amelio-
rates. A process like recombination would seem to explain why Childe’s Neolithic
revolution took so long if we mark it as starting with the development of its ear-
liest individual components, each its own developmental history, as described by
Zeder. Recall here that traits are more likely to recombine than they are to develop
initially and that the development of individual traits proceeds independently:
Traits that eventually recombine may well develop at different times for different
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reasons, some much earlier than others. Perhaps individual Neolithic components
(e.g., ceramics) produced viable payoffs only when coupled with certain beneficial
social arrangements, the Neolithic whole being built up from these. Alternatively,
components may have persisted simply by virtue of chance bundling with beneficial
social arrangements. Behaviors that seem to arise from whole cloth without these
developmental histories, the Natufian sedentism discussed by Kuijt and Prentiss, for
example, may be the consequences of recombination—beneficial behavioral inno-
vations made possible or necessary as a consequence of a novel juxtaposition of
preexisting elements.

Implications

I intended to conclude with a powerful argument for cultural macroevolution but
elected not to. By now most readers have pretty much decided where they stand. If
you have come along for the ride this far, you are probably already convinced that
cultural macroevolution is worth thinking about. If you are not, I am unlikely to
make much of a dent in the short space remaining; the best I can do is thank you for
coming and let you off here. For the rest of us, the problem is charting an agenda
for future macroevolutionary archaeology.

The success of different strains of microevolutionary archaeology is instructive.
These programs matured by first linking evolutionary theory to just a few models
with testable implications and then accumulating whole batteries of case studies to
show exactly how these models could be applied to the archaeological record—the
exemplars of Kuhn (1970) and Giere (1988). Evolutionary ecologists operational-
ized fitness via optimal foraging theory (Winterhalder 1981), especially the diet
breadth model and developed a variety of ways to detect its archaeological signa-
tures (Grayson 1991; Grayson and Delpeche 1998). Evolutionary archaeologists did
the same, first via the style-function dichotomy (Dunnell 1978, 1980; Neiman 1995)
and more recently via cladistics and cultural phylogeny (Darwent and O’Brien 2006;
Lipo et al. 2006). A workable agenda for macroevolutionary archaeology will have
the same components—theory, models, and case studies. The contributions to this
volume add to all three of these areas, even if as a whole they understandably fail to
display the conceptual coherence that signifies scientific maturity. For that to hap-
pen, macroevolutionary archaeologists will have to settle on a few “pet” models that
articulate key evolutionary processes, are easy to understand, and have archaeolog-
ically testable implications. Sewall Wright’s (1932) landscape model ought to be
one of these. It is widely accepted by evolutionary theorists and the contributions
to this volume by Rosenberg, Prentiss and Lenert, Chatters, Rockman, Prentiss, and
most notably Spencer, have shown its potential for application to the archaeological
record. I suspect that most, if not all, of the remaining contributions would have
benefited from the interpretive perspective of Wright’s model. The key test implica-
tion of the landscape model is “jerky” evolution, the stasis-change-stasis sequence
of Kuijt and Prentiss: Change will not proceed smoothly and may entail wholesale
cultural reorganization.



10 Macroevolutionary Theory and Archaeology: Is There a Big Picture? 291

The landscape model is only part of the puzzle. Because cultural macroevolution
acts at levels above the individual, some of its models will have to grapple with
social processes and cultural transmission in particular. The models I have outlined
above are obvious candidates. The good thing about the culture transmission models
is that their statistical signatures should be detectable in the archaeological record.
McElreath’s (2003) (see also Boyd and Richerson 1987) coordination model, for
example, implies that correlation between individual traits and trait variables should
vary directly with social contact, being highest at the points of contact or boundaries
between adjacent social units; this is ripe for testing with a variety of archaeologi-
cal media, ceramics for example (actually much of the New Archaeology work on
ceramics is premised on much the same idea (Deetz 1965; Whallon 1968). McEl-
reath’s model, of course, deals with traits that are governed by culturally biased
transmission, a proposition that is also testable. Henrich (2001) has shown that cul-
turally biased transmission produces distinctly s-shaped (logistical) historical trajec-
tories. This is mainly because the force of culturally biased transmission hinges on
variation in the population. New behaviors spread slowly at first (because there are
few people with the behavior to copy = low variance), then faster (because there lots
of people who have the behavior and lots of people who do not = high variance),
and finally slower at the end (because there are relatively few people who do not
have the behavior = low variance). In short, the behavior will grow at an increas-
ing, then decreasing rate, the switch (inflection point) occurring when the frequency
of the new behavior is exactly 0.50—when half the population has the trait and
half do not (Fig. 10.3 right). This is in contrast to behaviors that increase as the
result of individual learning, which display r-shaped trajectories that are fastest at
the start and monotonically decrease with time (Fig. 10.3 left), the so-called “steep
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Fig. 10.3 Trajectory of behavioral change under different processes. Individual learning produces
the r-shaped trajectory on the left. Payoff-biased social transmission with constant payoffs pro-
duces the symmetrical s-shaped trajectory on the right. Where payoffs change as the result of coor-
dination and group beneficial effects, payoff-biased social transmission produces the asymmetrical
s-shaped curve between the two
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learning curve,” sometimes misread as implying that learning a new task is initially
slow when in fact it is fast. If payoffs are constant, traits spread by payoff-biased
social transmission will display symmetrical s-trajectories—the shape of the curve
to the left of the inflection point will mirror the shape of the curve to its right. How-
ever, if payoffs change as a consequence of coordination (McElreath et al. 2003)
or group beneficial effects (Boyd and Richerson), payoff-biased social transmis-
sion will display distorted, nonsymmetrical s-trajectories because as the spreading
behavior becomes more common within each group, the local payoff structure shifts
to favor it, ever-hastening its adoption. This will increase the frequency at which
its rate of increase shifts from positive to negative (i.e., the inflection point), com-
pressing the s-trajectory into one that is more j-shaped (Fig. 10.3 center). That con-
formist (copy the majority) transmission also produces long left-tailed j-trajectories
(Henrich 2001) adds a degree of complication but in the final analysis amounts to
the same thing because conformist transmission has essentially the same implica-
tions for group selection as coordination, both implying that the differences between
groups will be greater than differences within them. In any event, the point remains
that cultural transmission (or dual inheritance) theory provides the macroevolution-
ary archaeologist an array of simple models that are eminently testable with the
kinds of data that archaeologists routinely acquire, and recent advancements in pre-
cision radiocarbon dating (e.g., Waters and Stafford 2007) make it possible to dis-
criminate between alternative hypotheses about the processes driving evolutionary
change on the basis of their temporal trajectories.

In addition, somewhere down the line macroevolutionary archaeology will need
to settle on some analytical conventions that streamline the casting and testing
of hypotheses. No research program can advance without polite agreement about
appropriate shortcuts that reduce the chaos of the empirical world to a manageable
caricature that captures processes of interest; at minimum, there has to be agreement
about what should be measured and how it should be measured. Optimal foraging
theorists, for example, have done this in choosing to measure subsistence benefit in
calories (kcals) when they know full well that subsistence is not merely a matter of
calories, that things like vitamins and trace minerals also matter. Since evolution-
ary analysis almost always comes down to change, for starters it seems essential to
adopt a standard measure of change in dimensionless units, allowing for comparison
across widely varying phenomena. My colleague Pete Richerson has always argued
that archaeologists would benefit from measuring change in Darwins, d, the unit
proposed by Haldane (1949), d = (ln X2 – ln X1)/y, where X1 is the initial value
of the trait being measured, X2 is its final value, and y is time in millions of years.
Darwins can be measured in any unit, units canceling out during calculation. One
Darwin is equivalent to an e-fold (approximately 2.718) change in 1 million years.
While obviously designed to measure change over very long periods, the Darwin is
perfectly applicable to change over much shorter ones.

Lastly there is that issue of parsimony. Evolutionary theory allows a place for
both individual and group selection, but individual selection entails fewer assump-
tions. Doesn’t it follow that the more parsimonious individual selection hypothe-
sis ought to be tested and rejected before entertaining the less parsimonious group
selection hypothesis? An interesting question, but since most of the time the two
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can be tested simultaneously, the issue really amounts to this: When individual and
group selection hypotheses provide equally compelling accounts of a given cul-
tural behavior, shouldn’t the more parsimonious individual selection hypothesis be
accepted? The answer naturally lies in what one takes to be the prior probabilities
of individual and group selection, i.e., the likelihood that one is more common,
therefore more likely beforehand. This issue slices neatly the difference between
microevolutionary and macroevolutionary archaeologists. If one sees human evolu-
tion as an undifferentiated segment of the broader picture of biological evolution,
where group/species selection is comparatively rare, then individual selection will
always get the nod. If, on the other hand, one sees human culture as a revolutionary
development on a par with the rise of multicellularity, one that made humans an
essentially new grade of organism (Maynard Smith and Szathmary 1995), geneti-
cally predisposed to cooperate (Richerson et al. 2003:263–264), then group selec-
tion and the macroevolutionary processes it feeds should perhaps enjoy the benefit
of the doubt. The time has long passed when group selection explanations could
be dismissed out of hand—there is too much empirical evidence (think Stockholm
syndrome), supporting theory, and models. The task for macroevolutionary archae-
ology is to craft these pieces into a workable program of research that tackles the
big problems that have interested anthropologists from the beginning.
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Chapter 11
Material Cultural Macroevolution

Niles Eldredge

Introduction

Ever since at least the days of Herbert Spencer, notions of “cultural evolution” have
dotted the intellectual landscape. And if cultural evolution has not dominated cul-
tural anthropology and archaeology to the degree to which it may be said to have
dominated biology (and even there the impact and relevance of evolutionary ideas
has been more checkered than is usually conceded), nonetheless the legitimacy and
importance of notions of evolution in human cultural history have by and large
seemed obvious to most observers (save perhaps British structural anthropologists).

Much of the work in cultural evolution in recent decades has tended to mirror—
and often downright mimic—the approaches of hard-core neo-Darwinists in bio-
logical evolutionary theory. Boyd and Richerson’s (1985) influential volume, for
example, comes to mind in this regard—as of course does Dawkins’ (1976) notion of
“memes”—his parallel construct to his perhaps more elemental notion of the “selfish
gene.” A strong, reductive selectionism—a sort of “one size fits all”—is the prevail-
ing core concept in such endeavors. Nor is the paradigm mere analogy—as it is not
uncommon to find notions of “fitness” incorporated into discussions of cultural evo-
lution, even to the point of allegations that cultural evolutionary change enhances
the “fitness” of the developers/exponents of cultural novelty. Build a stronger bow,
and make more babies! This extreme line of thinking puts cultural evolution in
the invidious position of being a form of biological evolution after all. Talk about
reductionism!

This present volume, along with another recent effort by archeologists (Lipo,
et al., 2006), by and large takes the ontologically far more compelling and real-
istic position that cultural systems—be they material cultural or social systems—
are more complicated than a single “population,” where selection winnows each
generation’s standing crop of variation. Selection works in such domains—but
the larger-scaled systems and patterns that archeologists (like their biological

N. Eldredge (B)
The American Museum of Natural History, NY, USA
e-mail: epunkeek@amnh.org

297A.M. Prentiss et al. (eds.), Macroevolution in Human Prehistory,
DOI 10.1007/978-1-4419-0682-3_12, C© Springer Science+Business Media, LLC 2009



298 N. Eldredge

counterparts—paleontologists) typically confront present degrees of complexity
that prevent (or at least should prevent) the straightforward application of simple,
linear selection models. Simple selection models will not work for entire species
divided into semiautonomous demes (the picture of species structure hinted at in
Darwin and developed explicitly by Sewall Wright). I doubt they work any better
for complex social systems and will demonstrate below that they certainly are not
appropriate for complex material cultural systems, such as those typical of manu-
factured goods in industrialized nations1.

It is not ipso facto wrong to seek parallels between biological and material cul-
tural evolution in the attempt to clarify the underlying ontological structure and
causalities within each system. Reciprocal illumination can work—especially if the
underlying intent is not to derive—or simply import—a theory of evolutionary pro-
cess for one system directly from the other. Before such comparisons can be made,
however, it is helpful to start with a definition of “evolution” that is both suitable
and appropriate to both such systems.

What is Evolution?

“Change through time” vaguely fits the bill for a general definition of evolution—
though of course stability of systems (in some contexts known as “stasis”) is not
directly embraced. In general this definitional phrase is too weak to be of much
service.

I prefer “the long-term fate of transmissible information” as a definition of evolu-
tion in both biological and material cultural systems. Stronger yet would be the more
restrictive “long-term fate of transmissible information in an economic context.”
The objection to adding economics to the definition is simply that both genetic and
material cultural information can be added or lost or modified strictly through the
processes of transmission themselves—as when sexual selection modifies reproduc-
tive features of organisms for reasons having nothing to do with organismic relative
economic success; or perhaps when information about making stone tools is modi-
fied as a simple by-product of errors in transmission of the original information (as
in the parlor game when a message is invariably changed when serially whispered
into enough ears).

Another objection to adding “economics” to the definition is that it is possible
simply to chart the actual historical fate of information in both systems: This is
what “phylogenetics” is all about in biology—with some schools of thought noto-
rious for their aversion to considerations of underlying causal theory. A cladogram
will suffice—yet cladograms are undeniably approximations of actual evolutionary
history. Such is also the case for descriptions of the histories of material cultural
systems: spear point design—or the design history of cornets—can be described in
and of itself, with no further analysis of the causal factors underlying that history.

On the other hand, most evolutionary biologists seek to achieve an enhanced
understanding of underlying evolutionary process based upon—and transcending—
their phylogenetic diagrams. And such considerations almost automatically



11 Material Cultural Macroevolution 299

necessitate a consideration of the economic (“ecologic”) context in which organ-
isms lead their lives. Likewise, I really cannot think of material culture manufacture
without considering the economic context of the objects being manufactured.

At the very least, the vast majority of long-term stasis and change in genetic infor-
mation pertains to the economic side of organism’s lives: the conformation of the
soma, the adaptations for the basic physiological functions like respiration, diges-
tion, etc. Darwin’s classic formulation of natural selection boiled down to the effects
that relative economic success (among conspecific organisms in a population) have
on the relative reproductive success of those same organisms—given the competi-
tion for resources that limit the ultimate size of populations. And, of course, most
things made by humans serve some sort of purpose, playing more-or-less obvious
roles in the economics of daily life.

Returning to “fitness” for a moment, we can ask if there is an exact parallel
between relative fitness—the statistical correlation between reproductive and eco-
nomic success in biological populations2—in the biological realm, with a similar
phenomenon in material cultural evolution. I have already commented that equating
stasis and change in material cultural systems with patterns of relative reproductive
success of humans (and even groups of humans) involved with designing, manufac-
turing, and using such products is tenuous at best.

The obvious difficulty of linking human reproductive success with the relative
“success” of items of material culture in the marketplace highlights what at first
glance at least is the beauty of Dawkins’ concept of “memes.” As with the parallel
(and antecedent, really) notion of the “selfish gene,” what’s really going on in both
biological and cultural systems is that it is the unit of information—the gene, the
meme—whose “reproductive success” is really at stake. Were this really the case,
we would have no difficulty in agreeing with Dawkins and those who see memes as
the underlying basis for understanding cultural evolution.

But is it rational to see evolution in either system as a matter of bits of information
competing with one another to be relatively better represented in the next succeeding
generation? Despite Dawkins’ (1982) own distinction between the information in a
system, on the one hand and the “vehicles” that carry the information on the other,
to follow Dawkins, one has to suppose that it is the bits of information themselves
that are really the active competitors for enhanced representation as time goes by.

Such teleology fails because it is impossible to imagine how a piece of
information—be it ensconced in a genome, a patent drawing, or in an actual spear
point accompanied with an oral tradition specifying its manufacture—could itself
be in competition with alternative forms of the “same” information. Squirrels may
compete for acorns, and people may compete for recognition as the greatest cornet
player on earth—but the information underlying squirrel behavior and anatomy is
only a passive player in the game. And the information underlying various differ-
ent cornet models—which may well play a role in the contest between their human
players to see who is indeed the best—is likewise confined to a passive response
to various forms of competition. Cornet models grow and diminish in popularity
through time, but it is conceptually vacuous to describe such waxings and wanings
in the borrowed jargon of genetics.
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Thus there is no proper analogue of biological concepts of “fitness” in the mate-
rial cultural realm—both because of the exiguous linkage between manufactured
objects and human reproductive success, and because reducing natural selection to
the rubric of the selfish gene, and producing a parallel—the “selfish meme”—into
considerations of cultural evolution, forces information to play active competitive
roles instead of the passive, driven-by-the-fates roles it actually plays in both sys-
tems. Think of it this way: Information doesn’t give a damn whether it exists at all,
let alone whether it will still be around in greater or diminished frequencies as time
goes by. As I have found in my own database on the history of the cornet, the rea-
sons why cornet designs (whether in their entirety, or in piecemeal, “meme” fashion)
become more popular sometimes, or die out in others, are sometimes a reflection of
relative efficiency (“selection” to be sure—but without the baggage of “fitness”;
sometimes it is a matter of building a better mousetrap); but it just as often seems to
be a matter of esthetics of a fickle buying public—who may be following the voguish
dictates of professional players arbitrarily choosing among a spectrum of function-
ally equally good designs. I have found that some makers made better instruments
than others—even if the designs were indistinguishably the same—and even when
the makers of the better instruments themselves switched designs, or added alterna-
tive designs to their catalogues. A surprisingly high percentage of details of cornet
design history cannot be attributed to actual improvements in the “playability” of
the instruments.

Information in Biological and Material Cultural Systems

It has long been appreciated that the modes of transmission of genetic and human
cultural information are very different. Genes are evanescent corporeal bodies; the
information encoded on them is variably transcribed or copied before the actual gene
dies. There are no such analogues in the cultural realm—“memes” being the infor-
mation associated with, or underlying, a specifiable piece of cultural behavior—or,
more concretely, an attribute of a physical artifact. Thus the “bore size” of a cornet
(i.e. diameter of the air passage measured at the valves) might indeed usefully be
construed as a “meme.” But bore size is an abstract category of a cornet’s property—
and the bore size of any given cornet is merely an expression of the underlying infor-
mation, whether from a shop drawing, or a physical mold or mandrel. Memes are
the information lying in the “memotype”—and knowledge of them comes strictly
from the phenotype. Genes, however, are themselves physical entities and can be
studied as such in their own right.

And it is of course widely appreciated that, with the exception of bacterial sys-
tems and (some) plant taxa, genetic transmission is entirely vertical—i.e., from par-
ent(s) to offspring. Not so with the transmission of human cultural information—
neatly exemplified by the simple act of reading this sentence. Most considerations
of the differences in how information is spread in biological (genetic) systems and
human cultural systems emphasize the potential for far greater speed in the latter—
on occasion engendering further thoughts of potentially faster rates of evolution.3
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But there is another direct consequence of the disparities in mode of informa-
tion transmission: For the evolutionary histories of complex material cultural sys-
tems can be notoriously difficult to analyze. Using a portion of my cornet data,
Tëmkin and Eldredge (2007) showed that the memetic information—the 17 vari-
ables used to describe cornet “morphology” in my data base—is nearly entirely
“unlinked” in cornet history, meaning that makers were free to mix and match parts.
Openly stealing from another’s designs, virtually all permutations and combina-
tions were possible—including “retrofitting” older designs with new ideas. Bot-
tom line: Information can easily spread back across separate branches (lineages)
after they are already established as phylogenetically distinct. That is the equiva-
lent, e.g., of innovations in dogs (Canidae) being able to spread back over to cats
(Felidae).

That fact alone makes the straightforward application to cultural systems of the
sort of phylogenetic reconstruction algorithms that are routinely applied to bio-
logical systems virtually impossible: The results are almost invariably gibberish.
Tempering the raw computer output with what can be deduced about cornet history
on other criteria (historical sequence of innovations in cornet morphology, patents,
advertising, etc.) yields the sort of results in Fig. 11.1.

One mitigating fact is that in relatively simpler systems—such as Tëmkin’s data
on the Baltic psaltery (including some archaeological specimens!) or for that mat-
ter relatively simple lithic industries confined to single area cultural traditions—fare
better when it comes to their analysis through biological phylogenetic techniques
(Fig. 11.2). Such histories are perforce more linear—with innovations added seri-
atim, relatively few “branch points”—and thus a minimum of exchange of informa-
tion across the branches of the tree.

As if this were not enough to establish the inherently greater complexity of the
evolutionary histories of material cultural systems vs. biological evolutionary sys-
tems, consider the “Hannah Principle” (Eldredge 2006; Tëmkin and Eldredge 2007).
The cornerstone assumption of phylogenetic analysis in biological systems is that
evolution proceeds in greatest measure by the successive transformation of homol-
ogous traits4—meaning the “same” feature undergoes different forms of transfor-
mation in collateral lineages, and the sequence of such transformations can be res-
urrected through phylogenetic analysis. Of course, in deep phylogenetic history,
entirely novel features appear (though even these ultimately have a progenitor).
Thus a straightforward goal of phylogenetic analysis is to distinguish homologous
similarities (synapomorphies) from the false signals of nonhomologous adventitious
similarity (e.g., through convergent evolution; in general, “homoplasy”).

And so we can ask: Is all change in the evolutionary histories of material cul-
tural systems a matter of the transformation of preexisting states of homologous
features? For clearly some of it must be: When the bell of cornets came to be length-
ened (arguably in response to the market inroads of the rival trumpet—beginning in
the early decades of the twentieth century), it was a progressive modification of a
preexisting structure.

But consider the replacement of the original cornet piston valve by what has
remained the “modern” valve. The original Stölzel valve, in which the airway ran
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Fig. 11.1 Evolution of cornets. The vertical bars correspond to periods of manufacture of partic-
ular models (M). Shaded left and right areas correspond to instruments equipped with Stölzel and
Périnet valves, respectively. Curved lines represent reticulations. Triangles mark several key inno-
vations in cornet design: (1) valve number, (2) shifting of the second valve slide and valve align-
ment, (3) changing of bell exit position and bell placement, and (4) alteration of bell shape (“trum-
petization”). From Tëmkin and Eldredge (2007), Fig. 11.2; for further information on analytic
procedures underlying the generation of this diagram, see the caption for Tëmkin and Eldredge
(2007), Fig. 11.2. Downloadable data files are available via the online version of this paper

vertically along the inside of the valve, was “challenged” and eventually replaced by
the newer Périnet valve—which transmits the airway only across the valve. The first
piston valves (ca. 1825) were all Stölzel valves; the oldest known Périnet-valved
cornet was built by Adolphe Sax in 1843. It took until at least World War I for the
Stölzel valve entirely to disappear—though it was largely replaced by the Périnet
valve by the mid-1850s in all but the cheapest of instruments. The “transition” in
the 1840s and 1850s even included some instruments with a mixture of both types
of valves.

At issue here is the simple question: Did the Périnet valve “evolve” in some
meaningful sense from the earlier Stölzel valve? Answer: No—not in the sense
that the Périnet valve could be construed as a direct derivative, a descendant of
the Stölzel valve. Rather, clearly it is an alternative design, meant to remove the
sharp angles of the direction of the airway, as claimed in Périnet’s patent of 1838.
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Fig. 11.2 Phylogeny of the
Baltic psaltery. Shaded
branches of the cladogram
represent linguistic groups.
Bootstrap values shown above
branches (2000 replicates).
Baltic group: Lat, Latvian;
Lit, Lithuanian; Ural-Altaic
group: Est; Estonian; Fin,
Finnish (including Karelian);
Set, Setu; Vep, Vepsian; Vot,
Votic; Slavic group: Rus,
Russian. For further details
on analytic procedures, see
Tëmkin and Eldredge (2007),
Fig. 11.1 (caption)—from
which this figure is derived

Homologous, perhaps, as tubular piston valves—but the newer valve was Périnet’s
way of thinking around what he saw as deficiencies in the structure—hence
function—of the older Stölzel valve.
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This is the “Hannah Principle” (Eldredge 2006; see Tëmkin and Eldredge 2007):
In the “evolution” of material culture, new ideas, conceived as better ways to build
an artifact (or at the very least to get around patent restrictions). Such considerations
broach the topics of “directed variation” and indeed a sort of instantaneous selection.
What is relevant here is that changes in material cultural systems that do not reflect
simple modification of preexisting structures5 further complexify the problem of
historical reconstruction—in this case especially through the routine application of
the kinds of phylogenetic algorithms developed and used for biological systems.
Once again, we see how evolution in material cultural systems is inherently more
complex than it is in biological systems.

Hierarchies and Patterns

Phylogenetic reconstruction perforce focuses solely on the information-based sys-
tem variably conserved and modified in the passage of time in both biological and
material cultural systems. Folding in the economic context in which patterns of sta-
sis and change occur allows analysis of the dynamics of such pattern generation
through time—the heart and soul of true evolutionary theory.

As other authors (e.g., Rosenberg especially) have discussed in this volume, the
hierarchical structure of social systems is manifest—as it is in biological systems,
and, for that matter, material cultural systems. Analyzing the hierarchical structure
of biological systems (e.g., Eldredge and Salthe 1984; see Eldredge 2008 for a con-
cise review) has proved fruitful in developing theories of the biological evolutionary
process on a variety of spatiotemporal scales—from “micro-” to “macro-evolution.”

The basis of the dual biological hierarchy scheme followed here rests on the
ontological supposition that organisms engage in two—and only two—classes of
processes: matter/energy transfer processes (“economics”)—that allow differentia-
tion, growth, and maintenance of the soma (aka “staying alive”), on the one hand,
and reproduction on the other. Both sets of processes generate hierarchical sys-
tems of which organisms are a part: Organisms are parts of local economic systems
(“avatars”), which form parts of local ecosystems. Local ecosystems are connected
geographically with adjacent ecosystems, across the boundaries of which matter and
energy commonly flow. This is the “ecological hierarchy.” (Fig. 11.3).

Reproduction sets up a parallel hierarchy: Sexually-reproducing organisms are
parts of demes, which themselves are parts of species. Species also “reproduce”—
in the sense that speciation occurs, creating lineages of ancestral and descendant
species that are themselves hierarchically arrayed as subsets within larger sets: the
variously ranked taxa of the Linnaean hierarchy. This is the “evolutionary” hierarchy
(Fig. 11.4).

Note how Darwin’s original formulation of natural selection virtually falls out
of the mere act of setting the two hierarchies side by side. Organisms are of course
the only entities in both systems: Natural selection is the statistical effect that rel-
ative economic success has on reproductive success among conspecific organisms
(members of the same avatar/deme)—given the presence of heritable variation.
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Fig. 11.3 The ecological
hierarchy

Fig. 11.4 The evolutionary
hierarchy

The “sloshing bucket” (Eldredge 2003a, 2008) notion of (macro-) evolution—
i.e., at spatiotemporal scales larger/higher than within-population microevolution
through natural selection and drift—is derived simply by mapping classes of evolu-
tionary events onto the dual-hierarchy conceptual structure. Lower levels of ecolog-
ical disturbance characteristically trigger recovery through ecological succession on
the scale of months/years/decades. Recruitment comes from adjacent demes—and
little or no discernible morphological evolutionary change accrues.

On the upper end of the spectrum, the five or six global mass extinctions that
have occurred in the past .5 billion years are sufficiently devastating—accounting
for the loss of so many species—that entire clades disappear. Recovery entails con-
siderable evolution, as surviving clades often radiate (usually after a lag of several
million years). The most famous example is the Paleocene and Eocene multiphasic
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radiation of mammals after the demise of terrestrial dinosaurs in the end-Cretaceous
mass extinction event. Mammals had been present since the Triassic—evolving at
roughly the same time as had the terrestrial dinosaurs (and other collateral reptilian
kin clades). Yet, ecologically speaking, at least, mammals did not diversify to any
major degree until after the dinosaurs had become extinct.

Thus radiations, involving extensive amounts of evolution occurring in bursts,
are as a rule typically “decoupled” from the actual origin of major clades—marked
as they often are by major adaptive “innovations.” Three middle ear bones, the pres-
ence of hair, lactation, and (later, but still in a pre-Tertiary world) the acquisition of
placentation—mammalian hallmarks all—did not themselves trigger the bursts of
evolution that produced most of the extant orders of mammals.

The spatiotemporally intermediate level of the “sloshing bucket” is in many ways
the most interesting: When climate change or other environmental factors provoke
extinction events of sufficient severity, covering sufficiently large spatial areas that
the geographic ranges of entire species are affected, species begin to go extinct.
Relatively rapidly occurring waves of extinction are common in the history of life,
always followed by waves of speciation—mini-versions of the more notorious and
easily appreciated mass extinction events. These are the “turnovers” of Vrba (1985).
There is growing consensus among paleontologists that most speciation events are
concentrated in pulses following regional extinction events (e.g. see van Dam 2006,
on rodent evolution in Spain over the past 24.5 million years). And, if it is indeed
the case that stasis characterizes most of the histories of most species in the history
of life (Eldredge and Gould 1972), the implication is that most morphological evo-
lutionary change occurs in conjunction with speciation events—a conclusion now
gaining a measure of support from recent results in molecular biology (see Pagel,
et al., 2006).

Most speciation events associated with turnovers produce only small-scale, rel-
atively minor morphological change; rarely does the truly new appear in turnover-
related speciation events. Yet, if the macroevolutionary larger scaled radiations fol-
lowing mass extinctions themselves usually fail to produce major-large-scale adap-
tive innovations that are justly considered to constitute the other half of what is
usually meant by the phrase “macro-evolution”—it must be the case that many such
“major” morphological changes in fact do occur in speciation events in the course of
relatively modest “turnover pulse” events. Here, perhaps, is where relatively minor
changes in the genetic regulatory apparatus, mediated by selection, produce the sorts
of changes that, in hindsight at least, are recognized as the major large-scale changes
of macroevolution.

Hierarchies in Material Cultural Systems

What would a hierarchy scheme of material cultural systems look like? Asking
myself that question specifically as applied to cornets, I derived the hierarchical
scheme of Fig. 11.5. At a glance, and once again, it appears that material cultural
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Fig. 11.5 Hierarchical structure of complex material cultural systems in an evolutionary context.
For discussion, see text

systems are at least an order of magnitude more complex than the much simpler
dual hierarchy scheme that describes biological systems. Nor does the scheme of
Fig. 11.5 display all the true complexities of the material cultural realm.

Like the biological systems, there are “pure” economic and informational hierar-
chies in material cultural systems: The regionally structured “marketplace” encapsu-
lates the economic side—related to, but different from, the complexities of the world
of music—where the instruments are of course put to use. On the other hand, like
Plato’s chair, there is the “pure information”—the hierarchically structured world
of artifacts, with their underlying information. Unsurprisingly, given the discussion
above, these hierarchies are by no means as neat and unambiguous as are the hierar-
chies of relationships among sexually reproducing organisms. Cornets, for example,
are members of the lip-blown “family” of musical instruments—often referred to as
“brasswinds.” But unambiguous classifications of musical instruments are notori-
ously difficult to produce: Is a 4.5’ long brasswind equipped with a cornet-style
mouthpiece, but with a slide instead of valves, to be called a “slide cornet” or a
“soprano trombone?” Both terms have been used—depending to some extent on the
use to which the instrument is put. It is a trombone in a trombone quartet; it was a
slide cornet when Louis Armstrong used one occasionally with his jazz group in the
1920s.

Thus the information and economic hierarchies of biological systems do seem
to have direct analogues in material cultural systems—though they are seemingly
more complex in the latter than in the former. What is truly new about material
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cultural systems (vis à vis biological systems) is the dual hierarchy scheme lodged
between the information and the marketplace: the manufacturers—themselves typi-
cally arrayed in local and regional hierarchies.

Minimally, of course, a manufacturing system requires a single maker—unlikely
in the industrialized world of manufactured goods, but less unlikely in smaller,
nonindustrialized social contexts—such as hunter-gatherer bands. No real hierar-
chy there, if only one person is involved; but there is still an interplay between
information/ideation and the manufacture of a given object. Along with other lines
of evidence, the work sites of stone tool traditions are identified as such primarily
from the discarded shards produced in manufactory, as well as unused raw materials
(which may have been rejected as not optimal—and, of course, as tools that did not
turn out well enough to be used). Even if only one maker is involved, there is an
interplay between the idea (i.e. the underlying information of the desired product
and the steps known to be necessary in its successful production) and the actual
production itself—which includes obtaining the raw materials and the actual labor
involved.

In postindustrial manufacturing systems, many makers, employing several to
hundreds of variously skilled people, are found in local and regional settings. My
piston-valved cornet database lists some 125 makers (between the years 1825-
Present), primarily located in France, Belgium, England, and the United States
(northern and eastern European cornets have historically typically been fitted with
rotary valves). Surviving instruments, advertising, patents, and written records help
pinpoint the history of design innovation and the spread of information within and
among manufacturers throughout cornet history (a far better record than anything I
have seen in paleontology; fossils do not come with serial numbers!).

I have utilized 17 variables to describe cornet morphology; these variables are
sufficient to describe all but a fraction of known cornet variation throughout the
180+ years of its “evolution.” As already noted, these 17 variables are almost com-
pletely “unlinked”: the “bell” (flaring portion emitting the sound) can be on either
side of the valve cluster for example—and the configuration of the valve tubing can
be fitted to any variant version of valves. As shown especially clearly in Fig. 11.1,
the earlier Stölzel-valved cornets (often called “cornopeans”) were retrofitted with
later innovations associated initially with later Périnet-valved cornets—including
placing the bell to the left side of the valve cluster and moving the tubing from the
second valve to the right side of the instrument; both conditions have long been
invariant throughout later cornet history.

It is possible to see innovations arising in one atelier and being applied to
other models under production in the same shop. The oldest known cornet with
the modern configuration of the bell on the left-hand side of the valves was made
by the Parisian maker Antoine Courtois in 1855. Called the “nouveau modèle,”
shortly thereafter the same maker moved the bell to the left side on several different
models—including one with a combination of Stölzel and Périnet valves, and on
another two models that differed from the original configuration of the 1855 instru-
ment. These latter two models rapidly became stabilized as the twin iconic models
for the remainder of the nineteenth century. All four were called the “new model”—
signifying the rapid spread of the idea within the shop itself.
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The reason for this spread was the commercial success of these French-made cor-
nets in London. England had used mostly German-designed (and/or made) Stölzel-
valved cornets through the 1840s, but a switch to French-made instruments was
already underway, imported by the Distin family, John Pask and perhaps others
(As a youth, William Thomson, the future Lord Kelvin, who annoyed Darwin by
insisting on a relatively young age of the earth, played a John Pask French-made
Stölzel-valved cornet, possibly made by Antoine Courtois). Courtois’ “New Model”
cornets (so stamped in English on London-sold instruments) were an almost instant
hit in London. Played and endorsed by the virtuoso Hermann Koenig, star soloist
(arguably history’s first instrumentalist “rock star”) in Jullien’s orchestra that mostly
played in London, by the late 1850s cornets with the new “English bell” had all but
replaced the older, traditional, retrospectively dubbed “modèle français”—“French
model”—with its bell on the right side of the valve cluster.

Other makers began to catch on but not until nearly an entire decade had passed.
Henry Distin had begun making his own instruments, and Courtois’ great Parisian
rival Gustave Besson had opened a factory in 1858 in London: Both were making
English bell instruments by the mid-late 1860s for sale to the English market. But
this “new model” was much slower to become popular in France and other countries
in continental Europe, not fully supplanting the modèle français until World War I.

An important feature of the hierarchy of makers that stands between, and con-
nects, the hierarchies of “pure” information and economics (“marketplace”) is that
it, in itself, is actually a dual structure of information and economics (Fig. 11.5).
Part of an operation is concerned with innovation and production of existing models
using plans (e.g. shop drawings and specifications, prototypes, patents, other mak-
ers’ models, and the experience of the artisans); the other part is concerned with
procuring materials, equipping the factory, paying the workers, and advertising and
marketing of the product in general. These two facets of course interact—as when
decisions are made (based at least in part on sales results) on which models to pro-
duce, including whether or not to produce a relatively greater or narrower variety,
and of differing quality and “price points.”

And, of course, information is transferred among makers—locally and
regionally—driven in large measure by relative success of models in the market-
place. I have already mentioned the origin and spread of the English bell model of
cornets—from regional hit in London to today’s worldwide design standard. Look-
ing for all the world like the spread of an evolutionary novelty across a Sewall
Wright-style landscape (e.g. Spencer, this volume), the theft of ideas in material
culture (between makers, as well as between models in a single maker’s atelier)
is an underlying dynamic of cornet evolution with ramifications that transcend the
mere muddying of phylogenetic diagrams. Though there was a measurable lag in
the spread of English bell designs, the mere fact that the information could be read-
ily co-opted (and there were no known patents protecting the design in any country)
accounts for a very different evolutionary history of the cornet than would have
occurred had that design been restricted (like genetically based innovations) to a
single small French company.

Figure 11.5 points to two distinct forms of “selection” in material cultural evo-
lution. One is inherent in the very act of design novelty: A designer can conceive
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of a novelty and instantly reject it as impractical for a variety of reasons—without
bothering to build a prototype, let alone testing it in the marketplace. The history of
cornet design as seen in patents is very different from the actual, realized history—
as makers routinely patented ideas that never got beyond the conceptual stage, or
prototype stage, all the way to the marketplace. There is an element of selection to
the very act of design creation—which otherwise is a directed form of variation, an
ad hoc solution to a perceived problem, perhaps, that, if it seems plausible, might
be further put to the test of prototype construction, then to limited production and
marketing, etc. A form of “selection” enters in each step of the way (all subsumed
under “Selection I” in Fig. 11.5). There would seem to be no analogue of “fitness”
here—the “selection” merely being the evaluation of the designer(s).

The marketplace presents another, very different form of selection, where a form
of “fitness” measured in sales, numbers of instruments—or even numbers of differ-
ent makers producing the same model—might constitute a plausible analogue of the
forms of fitness encountered in population genetics. Certainly continued existence—
and expansion—of makers heavily depends upon their success in the marketplace.
This—plus the unpredictable fluctuations of regional and global economies—are
subsumed under “Selection II” in Fig. 11.5. But a caveat is necessary here: “fitness”
in this sense has to do with the survival of business entities and not, in any for-
mal, explicit way, with the relative reproductive success of owners, managers, and
workers in those businesses.

Omitted from that diagram is another form of selection—as when makers decide
to borrow ideas from one another. Makers compete with one another, but they also
cooperate (some makers buy parts from others; price rigging is not unknown, etc.).
What gets made, and what never makes it to the marketplace, is in part an inter-
maker form of selection as well. When it comes to humanly made artifacts, selection
is a multifaceted “process” that far transcends in its totality of complexity even the
multiplicity of generally accepted forms of “selection” in biological evolutionary
theory.

Material Cultural Evolution and the “Sloshing Bucket”

Is there an analogue to the “sloshing bucket,” where we can match classes of events
in cornet design history to various spatiotemporal levels of this hierarchical struc-
ture of material culture? And, if so, are major evolutionary events initiated more by
external perturbations in the economic arena, or are they a reflection of innovation
and selection or a combination of factors from both the informational and economic
sides of the hierarchical ledger?

Elsewhere I have documented the major features of cornet “evolution”—
including examples of a number of evolutionary patterns, including gradual linear
change, stasis, turnovers (of varying scales) etc. (Eldredge 1997, 2000, 2002). Here
I will just briefly mention five major episodes in cornet history and see how they
connect with the hierarchical scheme outlined above:
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• Valved Cornet Origins—ca. 1825. Brass wind instruments lacking valves or other
means of changing the length of the tubing (e.g. slides, keys) can only play the
overtone series: Limited by the principles of acoustical physics, it is impossible
to play a chromatic scale except in the very highest reaches of the instrument
attainable only by virtuosi. Made possible by advances in metallurgy, various
devices (such as valves) that minimized leakage of air allowed inventors to try
out a multiplicity of mechanisms that could change the length of the instrument—
thus allowing full chromaticism (especially when a third valve was added a few
years after the earliest two-valved cornets were marketed). This was an achieve-
ment driven by the needs of Western music that was enabled by general scientific
and engineering advances. It was an instant success—though the valveless bugle
maintains its role as a military signaling device.

• Replacement of the Stölzel valve (invented ca. 1825) by the Périnet valve
(invented ca. 1838). The alleged superiority (in production of sound qualities)
of the Périnet valve over the Stölzel valve was not immediately apparent to musi-
cians. Manufacturers continued to produce Stölzel-valved instruments alongside
Périnet-valved instruments (as well as a “hybrid” form with a central Périnet
valve flanked by two Stölzel valves) well into the 1850s. The “hybrid” form
allowed the classic deep-bodied form of the older Stölzel-valve cornopeans to
be retained. Tests with restored instruments reveal no discernible superiority in
sound qualities or playing characteristics. The best explanation of the eventual
replacement of Stölzel-valved instruments by Périnet instruments is that makers
evidently found them to be a sturdier form of construction and less prone to wear
and tear (Robb Stewart, pers. comm.). Moreover, there has been no experimental
or experiential confirmation of the near-constantly made claims of rival manu-
facturers that they had devised a type of Périnet valve superior to all others in
acoustical properties. The public, choosing from the variety of styles, including
valve types, seems to have made its choice on reputation of maker and overall
style (i.e., appearance) of an instrument.

• Such may be the explanation for the instant success of the “English bell” in Eng-
land: the novel look of the instrument. However, with the bell on the left side of
the valves, there is a more secure purchase as the player grips the valves with the
left hand.

• 1900–1905: Major turnover in cornet design. The iconic Victorian double
waterkey designs of Courtois (copied by many other makers) almost completely
disappeared, virtually overnight—replaced by a slight modification of a more
conservative design dating from the late 1860s/early 1870s. Nothing about the
replacement models were alleged to be superior to the Victorian models they
so abruptly replaced in the public’s esteem. Nor were there global depressions,
changes in music or anything else of a large-scale nature that could be reason-
ably supposed to have caused this turnover, except one thing—the change in the
calendar from 1899 to 1900. Out with the old—Victorian style—in with the new!
Advertising of all manner of manufactured goods reflected the need for novelty
for the new century. In the United States (unsurprisingly), Conn, York, Holton,
White (King), Buescher, and other makers outdid themselves producing many
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newfangled, short-lived models—most pronounced to be superior in their playing
aspects (these included still more experimental valve designs). Planned obsoles-
cence was part of this, as many models (especially by Conn) were continuously
“improved” with each passing year. What won out—the dominant cornet model
still in use today—was however a simple style invented by Besson in the late
1860s—with some later, minor modifications.

• Near extinction of the cornet—1920s. Cornets, especially in the United States,
had become gradually longer, more trumpet-like, throughout the first two decades
of the twentieth century. Sometime in the early to mid-1920s, the modern form
of the Bb trumpet—invented by cornet makers (probably the aforementioned
Parisian maker Besson) in the late 1870s/1880s through an experimental trial-
and-error phase—suddenly became popular not only in jazz but in commercial
and symphony orchestras and town bands. Bb trumpets had never been sold by
Sears, Roebuck until the early 1920s. Why the chief symbol of this switch—
Louis Armstrong—himself dropped the cornet for the trumpet in the 1920s is
not really known: Some authors feel that the exigencies of recorded music might
have had something to do with it. Trumpets are brighter instruments, capable of
producing louder, more piercing sounds than the traditional more-horn-like, mel-
lower cornets—with their deeper mouthpieces. But I agree with Lewis (1991)
who has pointed to the “trumpetization” of cornets for several decades prior to the
switch—a reflection (he plausibly argues) of the preference for lighter, brighter
upper register sounds from the brass section that can be traced back at least as far
as the bands and music of the American Civil War.

Thus the major features of cornet evolutionary history seem to overwhelmingly
reflect marketplace fickleness—an unanticipated (i.e., by the makers) rejection of
what had been “the usual” in favor of something else already available out there. The
exceptions are the relatively few true “improvements” in design history: addition of
valves for chromaticism; less dramatically (and consequently more slowly) adoption
of the “English bell.” But the near-extinction of Victorian double-waterkey cornets
at the turn of the past century; and the switch to Bb trumpets that nearly drove cor-
nets completely extinct (especially when trumpets are considered a derivative clade
off cornets in the first place) reveal a pattern of external perturbation not driven by
functional considerations of musical worth, or indeed by changes in musical style, so
much as by shifting moods in the marketplace. The end-century switch-over seems
to have reflected nothing more (nor less) than a desire to have something more
modern—even though what was chosen was basically a tinkered version of an alter-
native model that had already existed for three decades. And the sudden adoption of
the Bb trumpet was a culmination of a trend in that direction—the “trumpetization
of the cornet”—finally just going the final step, and adopting something that had
been available, but little used, for half a century. If it reflected musical taste, it was
the taste of the musicians and the public they played for and not of the composers
of any new form of music that called for brighter sounds over the mellower cornet
sounds of old.
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Conclusions

Like biological macroevolution, then, material cultural evolution seems seldom
driven by “key innovations”—the better mousetraps that the consumer world is
famously supposed to be beating a path to. It seems more driven by stylish fads—
which sometimes reflect a true design change (as when clamshell flip phones sur-
prised industry giant Nokia, losing them a major market share). Yet even here,
nobody thought the clamshell phones worked better as phones than the older, more
traditionally telephone-like cell phone models: That, after all, depends on the elec-
tronic guts of the phone—and on the carrier which it connects to. But the flip phone
is cooler.

As long as a tool works, it stays in the ambient culture. True innovations that
actually improve tools are very rare—some of the best cornets I have ever played
were made in the 1850s. If the look, the feel—the gestalt, the jizz—of a tool can be
changed without compromising its function, that will happen as unanticipated rapid
turnovers.

And, of course, it is at the very beginning of the existence of classes of material
cultural objects that the interplay between the creative mind of the true innovator
and the successful adoption and spread of the innovation is most clearly seen. It is
not the better mousetrap, but the initial fact of a mousetrap. And even the invention
of the truly new—like computers or even desktop computers—may take a while to
catch on.

These isolated events taken from cornet history are merely suggestive. Do they
constitute actual patterns—classes of events that permeate the history—not just of
cornets, but of other musical instruments, and for that matter, all the evolution of
all material culture? For focusing on the evolutionary history of one well-delineated
system over its entire history, informative as it may be, would be like deriving an
entire theory from a single example. The “sloshing bucket” approach to macroevo-
lutionary history could not be derived in full from the history of the Class Trilobita:
Patterns of disturbance-induced extinction and subsequent evolutionary diversifica-
tion within surviving lineages need to be timeless (e.g. seen throughout at least the
Phanerozoic history of multicellular life) and affecting at least potentially all forms
of life—not just a single clade.

Even granted the complex hierarchical system underlying the manufacture and
sale of cornets to be potentially general for industrially manufactured goods, the
critical question is: Were there similar events affecting other material cultural prod-
ucts at the same time and place? My claim, for example, that the turn of the century
in itself led to the shift away from the ornate Victorian models to more conserva-
tive, yet more streamlined, models predicts that cornets are but one example of a
general fin-de-siècle/brave-new-world mentality in the marketing world/cultural life
of Western Europeans and Americans generally. There literally have to be more
examples.

And what about the near extinction of cornets as the Western world (save the
British Brass bands) nearly universally dropped the cornet in favor of the Bb trum-
pet (which itself hardly underwent any further “evolution”—it was ready to go right
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off the design shelf). This sounds like it could be a unique event, but what else hap-
pened in the Western cultural world of musical instruments in the 1920s? Vague
allusions to unspecified acoustical demands of the recording (and radio) industries,
unsatisfying as they are, would imply that perhaps other classes of instruments were
similarly affected. There was the famous “saxophone craze” in the 1920s: There are
as many old saxophones in attics in the United States as there are violins—and cor-
nets. Maybe more. And the possibility arises that this sudden mania for saxophones
(which had been around—virtually unchanged, but little used—since Adolphe Sax
invented them in the 1840s) and the sudden rise of the Bb trumpet had the same
underlying cause: if not the demands of the electronic era, then perhaps the market-
ing genius of Carl Greenleaf, who took over the floundering Conn corporation in
1916 and, faced with the radio-induced demise of the local town bands (there had
been over 80,000 such bands in the late nineteenth century according to Hazen and
Hazen, 1987), invented the “school band movement” that saved his company—and
gave a shot in the arm to the entire industry. Perhaps the saxophone craze and sud-
den demise of the cornet in favor of the Bb trumpet represent successful outcomes
of a deliberate marketing scheme.

Evolutionary patterns—like stasis, gradual change, and turnovers at various spa-
tiotemporal scales—do seem to be common to both biological and material cultural
evolutionary realms (see also Prentiss this volume; Kuijt and Prentiss this volume).
The greater complexity of material cultural systems derives in large measure from
the greater frequency of horizontal information transfer in material cultural systems,
and from the violation of the principle of homology engendered by the “directed
variation” of ad hoc solutions dreamt up by a fertile creative designing mind—the
“Hannah Principle.”

And both sorts of systems are manifestly hierarchically arranged—but the pres-
ence of those creative minds establishes a dual information/economic hierarchy
in between the “pure” hierarchies of information and economics in human mate-
rial cultural systems. The “sloshing bucket” notion of biological evolution—which
relates disturbances and extinctions at varying spatiotemporal scales to magnitude
of evolutionary events—may have its analogues in the evolution of material cultural
systems.

The “sloshing bucket” further suggests that evolutionary rebounds after partic-
ularly large-scale extinction events are not necessarily where the more profound
adaptive innovations in biological evolutionary history necessarily arise—further
implying that those novelties in themselves seldom act immediately as “key innova-
tions” triggering prodigious amounts of rapid diversification. The same appears to
be true in material cultural systems (Chatters this volume; Zeder this volume): Most
innovation in cornet design history come early in the histories of the ateliers where
they first arose. If “English bell” cornets were an instant hit in England (though not
in France where they arose in Courtois’ shop in the mid-1850s), the success of the
Besson desideratum (forerunner to the modern cornet, invented in the 1860s but
not market-dominant until the twentieth century) and the piston-valved Bb trumpet
(derived from the cornet in the 1870s but not market-dominant until the 1920s) are
the more typical cases in point.
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But all this remains to be seen as material cultural systems over the last 2.5
million years are looked at with these possibilities in mind.

Notes

1. In this paper, I shall be drawing on my database on the history of piston-valved
cornets—lip-blown brasswind instruments manufactured and sold between 1825
and the Present, predominantly in France, England and (somewhat later) the
United States. The database consists of 17 variable vectors that describe cornet
morphology and comprises nearly 200 makers and over 120 distinct “models”
(i.e. unique vectorial combinations).

2. not excepting humans—though culture has radically altered the straightforward
usual correlation between economic and reproductive success, with exceptions
that invariably delight sociobiology’s proponents, robber barons, and the just
plain wealthy typically have fewer children than do people in lower socioeco-
nomic classes—a point well developed, of course, by Karl Marx.

3. Though long ago George Simpson denied that differences in generation time
neatly transcribes into differences in the rate of evolution, when he maintained
that elephants, with their long generation times, appear to have evolved more
morphological disparity than have the far shorter-generation mice—over the
same lengths of geological time.

4. Molecular biology has recently—and very interestingly—muddied the waters on
the very concept of homology. It turns out the same genetic basis for the verte-
brate eye—the Hox gene—is also what is responsible for the development of
arthropod eyes. Traditionally, vertebrate and arthropod eyes have been consid-
ered excellent examples of analogous (nonhomologous) structures—what with
their manifestly separate phylogenetic development and utterly different confor-
mations. Yet now we hear they are, at some even deeper genetic level, homolo-
gous! Fun!

5. Mme. Besson, highly successful heir of her late husband Gustave’s musical
instrument-making atelier, patented yet another form of the Périnet valve in Paris
in 1874. The patent text is fascinating—as Mme. Besson gives a (largely accu-
rate) history of the Périnet valve from its inception through her present patent
design (Eldredge 2003b). Tellingly, though she traces the development (I would
say “evolution”) of the valve through four antecedent stages, she pointedly does
not refer to the Stölzel valve—clearly to her an utterly different valve form alto-
gether.
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Flake tool production from cobbles and
pebbles, 118

Food-producing societies, 35
For-the-good-of-the-group, 25
Fraser Canyon, Stl’atl’imx culture, 125
Fuzzy macroevolutionary concepts, 279

G
Gamble’s model, 58
Game theory, 29
Ganj Dareh

archaeofaunal assemblage from, 184
clay-crafted ceramics in, 175

Gene-culture coevolution study, 5
Generalized reciprocity, 33
Geometric Kebaran period, mobile foraging

adaptation in, 176
Glenrose Cannery strata, 118
Global dispersal, 59
Gold-bearing deposits, 65
Gradualist model, see Continualist model
Great Basin plant procurement, revolutionary

change in, 286

Great drought, 60
Ground slate and nephrite tool industry, 124
Ground stone tools, 175

See also Material culture attributes
Group selection, 25–26

intra-group conflict resolution, 37
social complexity and, 32–35

Gulf of Georgia region, house structures,
123–124

Gunter Barbed in California, corner-notched
styles in, 220

H
Habitat tracking, 238
Haida Gwaii, fitness changes in, 120
Hallan Çemi Late Natufian sites, 178–179
Hannah principle, 301, 304
Hannavan Creek site in southern Willamette

Valley, earth ovens, 218
Harappan civilization in Indus Valley, 265
Harpoon head

as cultural blue prints
Birnirk and Thule cultures, typology

for, 88
frequency of, 95
functional and stylistic constituents, 83
morphology, 89
open socket, 87
style representation, 94
types, 87
use of, 89

Hayonim Terrace, paved bins in, 176
Hierarchical system model, 6
Holons, 11

behavioral, 60
boundaries, 59–60
example of, 60
learning and cultural change, 61
See also Landscape learning

Hominid colonization, 58
Homo erectus dispersal from East Africa to

Java, 57
Homo sapiens evolution, 3
Household-level organization, 178–179
Hudson Bay assemblages, 240
Human

burials and differentiation status, 119
family organization and, 32–33
and plants, co-evolutionary relationships

between, 168
sociality, 32

Human behavioral ecology (HBE)
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Human behavioral ecology (HBE) (cont.)
agricultural strategies and, 167
application of, 165
culture change and, 166
framework, 166–167
human decision making and, 196
optimality, 166
optimizing models, elements of, 195
plant resources, domestication of, 167–168
practitioners, 167
principles in, 166
range and scope, 169

Hunter-gatherer societies
archaeologists and ethnographers, 165
human foraging behavior in, 165
macroevolutionary issues of, 13
Medieval Warm period, 266–267
origin, 120
Rosenberg’s model, 165
strategies, 188

Hunting
adaptations in coastal and interior settings,

239–240
behavior, 169

I
Ideal free distribution models, 169
Igloolik/Netsilik seal-hunting groups, 242
Immediate-return forager strategy, 118
Incidental domestication, 160
Individual fitness, 35–36
Individual–group information transmission

patterns, 67
Inter-demic selection, 25
Inuit harpoon and throwing board complex, 82
Ipiutak site

artisans, 85
craft specialization, 94

Irrigation/terracing/flood control systems, 34

J
Jordan Valley, forager-like hunter-gatherer

groups, 259

K
Kalispel Valley of Northeastern Washington,

earth oven use, 218
Kilgii Gwaay deposits, 118
Knowledge barriers, 55
Kugusuguruk burials, 93

L
Lamarckian mechanisms, 28
Landscape learning

and colonization, 54–56
environmental knowledge, development of,

52–54
at macroscale, 56–58

holons and adaptive landscape, 59–61
model, 51

case studies, 61–65
Late and Final Natufian southern Levantine

sequence, 176
Late Epipaleolithic period

adaptations aspects, 260
coexisting cultural and ecological niches,

259
mobile foraging activities in, 176
semi/fully sedentary settlement, 177

Late Glacial Maximum climatic amelioration,
187–188

Late Holocene, 116
Late Monte Albán I phase site size, 144–145
Late Pleistocene/Early Holocene region,

climatic mood swing, 191
Late Upper Palaeolithic colonization, 53
Late Woodland period, ceramic traditions, 224
Limitational cycles and constraints of local

environment, 52
Limitational knowledge, recognition and use,

53
Lithic technologies, 118
Little Ice Age, storms and upwelling, 80–81
Livestock species domestication, 183
Locarno Beach phase, salmon processing, 122
Locational knowledge

collection of, 53
geographic coordinates, 52

LOGSIZE logarithm of site size, 141, 144–145
Long-houses, 245–246
Long-term human–environment interaction, 67
Lower Fraser Valley of Southwestern British

Columbia, collector strategy, 122

M
Macroevolutionary archaeologists, 161–163
Magico-religious traditions emphasizing

fertility, 180
See also Near East, agricultural origins in

Maladaptive behaviors, 29
Marpole culture, 125
Marpole phase

on Central Coast, complex collectors, 123
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on Central Northwest Coast, house
structures, 124

Material cultural evolution, 297
cladogram, 298
Darwin’s classic formulation, 299
economic context, 298–299
genetic and human cultural information,

transmission modes, 300
complex material cultural systems,

evolutionary histories of, 301
cornet history, 300–302

hierarchical structure and patterns
Darwin’s formulation of natural

selection, 304
dual biological hierarchy scheme,

304–305
ecological and evolutionary hierarchy,

305
macro-evolution, 306
mammals, Paleocene and Eocene

multiphasic, 305–306
hierarchy scheme, 306–307

English bell designs, 309
marketplace, 310
postindustrial manufacturing systems,

308
Périnet valve, 302–303
and sloshing bucket, 310

cornet, extinction of, 312
and Stölzel valve, replacement of, 311
valved cornet origins, 311
Victorian models, 311–312

Stölzel valve, 301–302
Tëmkin’s data, 301

Material culture attributes, 175
See also Near East, agricultural origins in

Materialist paradox, 26–27
Mathiassen’s taxonomy, 87
McElreath’s model, 291
Memes, concept, 299–300
Mesolithic societies of Greece, 53
Methodological individualism, 27
Mexican state of Oaxaca, prehistoric cultural

evolution study, 133
Microblade production, 118
Microevolution, 276
Middle and Late Epipaleolithic cultural

complexes, 259
Middle Epipaleolithic period, mobile

hunter-gathering lifeway, 260
Middle Holocene strata at Namu site, 118
Middle Jomon culture, 265
Mid-Fraser Canyon, 116

of Canadian Plateau, dramatic pattern, 120
complex collector pattern, 124
population proxies, 121

Mississippi river as Plaquemine culture,
226–227

Mobile foraging adaptation, 176
Modern domestic rye, 182
Mojave Desert processor strategy, 254
Monte Albán polity

carved stones from, 150
during Early Monte Albán I phase, territory

size, 142–143
during Late Monte Albán I phase, territory

size, 145–146
during Monte Albán II phase, territory size,

146–147
people and provisioning cost, 149

Morphogenesist model, 135–136
See also State formation

Mother culture, 9

N
Namu deposits, 118
Natufian figurative art, 180
Neandertal Levallois technique, 62–63
Near East, agricultural origins in, 170

agricultural economy
plant and animal domesticates, 181–187

agricultural emergence, co-opted
evolutionary models

directedness of change, 192–193
human intent in culture change,

193–196
locus of change, 187–190
tempo of change, 190–192

domestication, 171
genetic analysis of, 186

foraging to farming, transition from, 171,
173–174

magico-religious traditions emphasizing
fertility, 180

material culture attributes, 175
Neolithic emergence in, 189
population growth, 177–178
sedentism and storage, 175–177
sites, 171, 173–174

time line of, 172
social cohesion, mechanisms for, 178–180
trade networks, 181

Near East Late Epipaleolithic period
culture, historical sequence, 258
tempo and niche construction, 257
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Near East Late Epipaleolithic period (cont.)
cracked niches and RMS extinction,

263–265
cultural extinction and cracked niches,

266–267
emergence events, 260–261
emerging and coexisting niches,

258–260
stasis and tempos of change, 261–263
triggers, 265–266

Neo-Darwinian models
of biological evolution, 158
phyletic gradualism, 159

Neo-Darwinian paradigm, 111
Neolithic farming populations in eastern Spain,

169
Neolithic Revolution, 172
Neotropics, agricultural origins in, 168
Network strategy, 137
Niche

construction, 257
cracked niches and RMS extinction,

263–265
cultural extinction and cracked niches,

266–267
emergence events, 260–261
emerging and coexisting niches,

258–260
stasis and tempos of change, 261–263
triggers, 265–266

diversity/richness, tempos of culture
change, 262

reorganization, 9–10
See also Near East Late Epipaleolithic

period
Non-hierarchical societies, 36
North America, cultural macroevolution in

RMS diversification in Mississippian
emergence of, 225–226
expansion, 226–227
macroevolution and, 227–228
package, 222–223
precursors, 223–225

technologies
bow-and-arrow, 219–222
earth ovens, 217–219

North central Fertile Crescent, wild einkorn
domestication, 185

Northeast Siberia, Neolithic Paleoeskimo
immigrants from, 219

Northern European Palaeolithic socioeconomic
strategy, 64

Northern Rocky Mountains processor strategy,
254

Northern Syria, domestic lentils in, 185
North Pacific, marine productivity, 80
Northwest Alaska, cultural complexes in,

74–79
Northwest Coast

coastal and riverine context villages, 120
hunter-gatherer pattern, 120

Numa processors emergence, 222
Numic spread, 254
Nuvuk culture

Harvard-sponsored excavations at, 88

O
Oaxaca Settlement Pattern Survey project,

148
Oaxaca Valley archaeological sites, 134
Occupational specialization, 33
Ocotlán-Zimatlán subvalley, site size,

144–145
Okvik graves, 93
Old Bering Sea (OBS)

atlatl stabilizers, 87–88
cultural and ethnic units in, 92
Old Bering Sea/Ipiutak system, 80
tattooing, 85
winged object, 90–91

Oligocene, paleoenvironmental studies, 57
Open-habitat resources, 168
Open-work carvings, 85
Optimal foraging diet breadth models, 167
Optimal foraging theory, 290
Origins of Agriculture, An Evolutionary

Perspective, 159–160

P
Pacific coast of southern Mexico, maize

agriculture diet breadth and
cost-benefit analysis, 169

Pacific Northwest prehistory, 112, 115
sites, 116

Paleobiology, 2
emergence in, 112–113

Paleoindian projectile point technology, 114
Parasitism, 33–34
Peacekeeping, 37
Périnet valve, 302–303
Phenotypic plasticity, 28
Piecemeal approach, 27–28
Pig domestication, 183–184
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Pithouse I culture, 261
Pithouse II, collector strategy, 120
Point-and-arrow colonization, 58
Population barriers, 55
Pottery, 175

See also Material culture attributes
Pottery Neolithic A (PNA) periods, 178
Pre-authoritarian systems, 34
Pre-Dorset assemblages, Canadian arctic,

219
Pre-Dorset/Dorset culture, 13, 239

archaeological records of, 240
closed socket toggling harpoons, 241
cultural diversification, 241
organizational flexibility, 243
seasonal shelters, 240

Pre-Pottery Neolithic (PPNA)
Early PPNB period

small-scale subrectangular architecture,
176

Late PPNB period
two-story rectangular houses, 177

Middle PPNB period
multiroom rectangular structures,

176–177
PPNA Jericho

concerted communal activity in stone
constructions, 179

Proximate causation and exaptation,
35–37

Pulse domestication, 182–183
Punuk culture, 80, 85

atlatl stabilizers, 87–88
cultural and ethnic units in, 92
decorated pieces, 86
harpoon head

technology, 96
typology for, 88

military technologies, adoption of, 95–96

Q
Quantum evolution theory, 138

R
Reductionism

of behavioral ecology, 27–28
and social complexity, 26–30

Resource Management Strategy (RMS), 9,
113–114, 161

fitness of, 216

genealogical packages for human behavior,
256–257

horizontal and oblique transmission, 215
tactical behaviors and, 215
technologies and social arrangements,

254–255
Rival Polity Model, 142
Rosario phase occupation, 141
Rosegate in Basin, corner-notched styles in,

220
Russian flow-chart classification for harpoon

head, 88

S
Savannah River valleys, colonies from, 227
Scowlitz site

and collector strategy, 122
villages in, 117

Sedentary lifestyles adoption, 191
Sedentism, 160, 195–196
Selection

and manifestation of fitness, 215–216
stabilization and strategies, 216–217

Selectionist archaeologists, 158–159
Semi-egalitarian democratic systems, 34
Shell-tempered ceramics, 225
Shifting balance theory, 138, 140, 278–279

See also State formation
Sicco harpoon head, 96
Skoglund’s Landing site, 119
Sloshing bucket, 305–306
Snow houses/igloos, 241–242
Society

complex, 24
evolutionary approaches, 24
and social barriers, 55
social complexity

between-group advantage, 33–34
and group selection, 32–35

social groups in, 35
social knowledge and, 54
structure

variability and similarity, 41
top-down effect on individuals, 25–26

Southeastern Anatolia
domestic einkorn wheat in, 182
nondomestic buildings in, 179

Southeastern Arizona, maize agriculture diet
breadth and cost-benefit analysis,
169

Southeastern Turkey, domestic lentils in,
185
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Southern France, archaeological goat bone
assemblages, 186

Southern Levant
cultural diversity in, 260
Early Natufian sedentary communities,

human burials, 179
foraging populations in, 175
Late Natufian people in

sedentary settlements, 188
shrines in, 179
trade networks, 181

South Pass city Gold Rush, 64–65
Specialized domestication, 160
Square-based lanceolates, 114
State formation

in archaeological record, 137
biological and cultural evolution, 140
continualist model, 137
evolutionary transition from chiefdom,

139
morphogenesist model, 135–136
ruler, 136
shifting balance theory, 138
strategies, 137

Stölzel valve, 301–302
cornets, 308

Stone-tipped arrows and darts, 219
Stratified redistributive exchange systems,

33–34
Streaming-type colonization, 58

T
Taxic macroevolution, 3–4
Tëmkin’s data, 301
Thule culture, 85–86, 243–245
Tlacolula subvalley, modes of site size, 144
Toggling harpoon system, 86
Trade networks, 181

See also Near East, agricultural origins in
Trumpets, 312
Turnover pulse hypothesis, 266

U
Uelen mortuary data, 93
Upper Pleistocene cultural macroevolution and

global climate change, 262

V
Variability selection model, 57
Voluntarism for evolution of social complexity,

30

W
Wave-of-advance colonization model, 58
Weaving, 175

See also Material culture attributes
Wedges, 122

See also Wood and bone/antler working
tools

Wild/domestic crops plants and animals,
genetic studies, 185

Willamette Valley, earth oven use, 218
Winged object for defining ethnicity, 90–92
Winter dwellings, 241–242
Wood and bone/antler working tools, 122
Woodland Bauplän, 223–224
Wright’s model, 290
Wyoming Gold Rush, 65

Y
Younger Dryas

climatic downturn and sedentary
settlements, 191

mobile settlement patterns, 176

Z
Zagros region, goat assemblages from, 184
Zapotec settlement, 286–287
Zawi Chemi Shanidar Late Natufian sites,

178–179
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