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Cultural
Diversification and
Decimation in the
Prehistoric Record1

by William C. Prentiss and
James C. Chatters

The history of human cultures is frequently marked by a distinc-
tive pattern of evolution that paleobiologists term “diversifica-
tion and decimation.” Under this process, fundamentally new so-
cioeconomic systems appear during periods of dramatic cultural
diversification, typically through cultural cladogenesis. Signifi-
cant diversification episodes come about under conditions that
favor group economic success under effective or geographic isola-
tion. Typically short-lived, they are often followed by abrupt dec-
imation under more competitive economic conditions. Regional
archaeological sequences, viewed from this perspective, suggest
that (1) cultural evolutionary trends are strongly conditioned by
historical contingency, though general evolutionary processes are
continuously active; (2) the emergence of new systems may be
contingent on economic opportunities associated with niche re-
organization; and (3) severe competition such as that associated
with demographic stress will generally favor decimation.
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Although the problem of cultural origins and transfor-
mations remains central to archaeology (Ames 1985; Ar-
nold 1993; Binford 1968; Flannery 1973; Hayden 1981,
1990, 1995a), a number of researchers have sought to
expand the scale of our inquiry to longer-term trends in
cultural evolution (Ames 1981, 1983; O’Brien and Lyman
2000; Rosenberg 1994; Schiffer 1996; Spencer 1997). Most
critical has been the recognition that cultural evolution-
ary process operates on a variety of scales. Long-term
differential persistence of variation is recognized on the
microevolutionary scale of artifact and attribute (O’Brien
and Lyman 2000) and the macroevolutionary scale of
state and empire (Spencer 1997). In this paper we argue
that the study of long-term trends in cultural evolution
is fundamental for expanding our understanding of the
evolutionary process. Toward this end, we outline and
demonstrate a macroevolutionary hypothesis that clad-
ogenesis or splitting has been responsible for the emer-
gence of often highly diversified cultural Baupläne
(structural designs) (Rosenberg 1994, Spencer 1997) dur-
ing relatively short periods in the prehistoric past. Such
high diversity appears to persist only under conditions
of significant economic opportunity as expressed
through reorganization of the human niche (see Binford
2001). When more economically stressful and competi-
tive conditions return, diversification gives way to dec-
imation. Therefore, this pattern of cultural change is
similar to that described by Gould (1989) for biological
macroevolution. Support for it is found in the Holocene
paleoenvironmental and archaeological sequences from
the Pacific Northwest, Great Basin, and Great Plains
regions of North America. We suggest that the model
adds to our understanding of cultural evolution through
its explicit consideration of cultural cladogenesis, selec-
tion on the scale of cultural Baupläne, and linkage to
paleoecological contexts. A major implication of this
model is that demographic pressure does not generally
promote human creativity and, consequently, new
Baupläne.

An Evolutionary Hypothesis: Diversification
and Decimation

Gould’s (1989) diversification-and-decimation hypothe-
sis of biological evolution has generated intense debate
over a variety of paleobiological issues including the very
nature of the evolutionary process (Briggs, Fortey, and
Wills 1992, Foote and Gould 1992, Gould 1993, McShea
1993, Ridley 1993). Whatever the outcome of the debate
in paleobiology, the hypothesis has important implica-
tions for an understanding of cultural evolution.

Evolutionists have defined culture as a complex sys-
tem of information transmission and associated human
behavior (Boyd and Richerson 1985, Cavalli-Sforza and

Junko Habu, Brian Hayden, Benjamin Orlove, Michael Rosenberg,
Charles Spencer, and several anonymous reviewers for their com-
ments on earlier drafts of the paper.
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Feldman 1981, Dunnell 1980, Durham 1991, O’Brien and
Lyman 2000). They have demonstrated that sorting pro-
cesses such as drift and natural selection operate on cul-
tural variation and, when combined with the effects of
the transmission process, produce changing patterns of
culture (e.g., Neiman 1995). However, Spencer (1997)
posits that the simple microevolutionary model of un-
directed trait variation and selection cannot explain the
rise of complex societies such as the Monte Alban state,
which evolved through conscious or directed decisions
favoring conquest and socioeconomic subjugation at the
level of state government. He argues that “selection on
the interlocality level was evidently suppressed or over-
ridden by relatively stronger selection on the regional
and multilocality level” (Spencer 1997:245). Actions at
higher hierarchical levels of complex cultures will have
far-reaching effects, potentially down to the level of the
smallest traits favored for study by microevolutionists.
Rosenberg (1994) argues that the most critical changes
will occur in the ideational component or Bauplan of
the socioeconomic infrastructure. This is cultural evo-
lution on a macroevolutionary scale, similar to the
model described by paleobiologists (e.g., Stanley 1979,
1998; see also Simpson 1944). This model implies that
the evolution of complex systems may feature dynamics
that differ from those of simple microevolution (Kauff-
man 1993).

Our hypothesis is that cultural evolution on the
grandest scale proceeds through the differential emer-
gence and survival of new Baupläne, as expressed be-
haviorally in resource management systems, forming an
evolutionary pattern of punctuated equilibrium (per Eld-
redge and Gould 1972). Although behavioral expressions
or systems will vary enormously with local conditions
(Rosenberg 1994), significant change in Baupläne can oc-
cur only under circumstances that favor the implemen-
tation of new integrated forms of socioeconomic behav-
ior. Two basic conditions are required: productive
environments that encourage experimentation with new
tactics and isolation from control and/or swamping by
dominant cultural forces. Some periods of extraordinary
environmental change may provide the optimal condi-
tions for short-term diversification of socioeconomic
systems. The emergence of Holocene environments and
subsequent cultural diversification is a global example
of this (Bar-Yosef and Meadow 1995, Hayden 1981, Rich-
erson, Boyd, and Bettinger 2001). Variation on this scale
is rarely long-lived; either more competitive social con-
ditions emerge or continuing environmental changes
make some early forms maladaptive. The result of this
latter process is decimation, whereby the number of Bau-
pläne that can operate within a given landscape is dras-
tically reduced by competition and/or environmental in-
equity. This process of diversification and decimation
marks many of the major transitions to new forms of
human culture.

For substantial changes of this nature to occur, altered
conditions must have the effect of freeing a closed sys-
tem (Rosenberg 1994) to vary in critical ways. The writ-
ings of Spencer (1997) and Crumley (1995) suggest that

the emergence of new sociopolitical systems will be de-
rived from alterations in the forms of cultural control
hierarchies; for example, as autonomous villages become
integrated within a centrally controlled hierarchy, they
in essence produce a new system. The scale of selection
then shifts up to that of the new system. When consid-
ering the emergence of smaller-scale systems such as
those of hunter-gatherers, we can also recognize altera-
tions in the locus of selection, but the extrapolation
model described above will not be adequate to explain
new socioeconomic systems that are not associated with
drastically altered political organization.

Binford (2001:460) proposes a solution to this problem,
suggesting that hunter-gatherer and small-scale horti-
culturalist groups have periodically filled relatively
empty niche space, resulting in new “organizational col-
lectivities” with substantial internal homogeneity and
increased freedom of access to resources due to removal
from previous competitive conditions. On the surface,
Binford’s concept of niche filling seems appropriate for
understanding human socioeconomic diversification.
However, we are concerned that it could also imply hu-
man diversification into multiple niches within the
same habitat, a practice rarely if ever found among hu-
man groups. We suggest that the idea of niche reorgan-
ization better describes the process by which people
change their resource choices or emphases, their sched-
uling and geographic positioning of resource use, and,
sometimes, their patterns of resource distribution. Niche
reorganization will have the effect of reducing the degree
and form of contact between offspring and parent groups,
and it is well known that alteration of communication
in itself can have severe effects on rates of culture change
(Arnold 1993; Cashdan 1980; Hayden 1981, 1994, 1995b;
Hitchcock and Ebert 1984). Niche reorganization can
come about as a consequence of human population
movements into contexts of geographic isolation, as has
occurred with the establishment of permanent occupa-
tions on remote islands and coastlines (Kirch 2000). Ef-
fective isolation, which is largely social and may occur
under conditions of band/community fissioning, can also
result in reorganization of scheduling, mobility, com-
munication, and mating networks.

Under either the geographic or the effective-isolation
model, microevolutionary forces (e.g., Boyd and Rich-
erson 1985, 1992) may play a major role in quickly gen-
erating cultural variation. When these processes act on
ideologies structuring or affecting economic organiza-
tion or infrastructure—the cultural equivalents of reg-
ulatory genes (cf. Rosenberg 1994)—we can expect ar-
chaeologically visible change. Schiffer (1996:655) has
called rise of cultural variants under altered conditions
“stimulated variation,” and Rosenberg (1994) resurrects
Foster’s (1960) concept of “cultural crystallization” to
label this process.

Decimation of cultural Baupläne is associated with
incompatibilities between human behavior and ecolog-
ical conditions and/or intensely competitive relation-
ships between human populations (Rosenberg 1994).
Whatever the cause, this extinction process may be ev-
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ident in declining human health, population reduction,
and various markers of failing economic systems, in-
cluding resource depression among hunter-gatherers and
severe currency devaluation, political instability, and
warfare in more complex societies (Broughton 1994,
Chatters 1995, Tainter 1988).

Tracking the Persistence of Cultural Variation
on a Macroevolutionary Scale

If cultural Baupläne persist, the challenge for archaeol-
ogists is to devise a means for recognizing individuals at
the macroevolutionary scale and measuring variation in
their form. This is the same difficulty that is faced by
paleobiologists in their attempts to identify species in
the paleontological record: many of the criteria used to
distinguish among living cultures—like the soft-tissue
and behavioral characteristics, not to mention reproduc-
tive barriers, that are used to distinguish among living
species—are not available to us. We can only directly
observe what are in effect the skeletons of human be-
havior in patterns of artifact distribution (using “arti-
fact” in its broadest sense [Dunnell 1973]).

As is argued by Rosenberg (1994), the Bauplan is the
heritable or genealogical component of a given cultural
pattern. In reference to resource management systems,
it provides the basic design and ideological justification
for fundamental resource procurement and distribution
operations. It follows, then, that a Bauplan for a given
resource management system could be expressed behav-
iorally in multiple ways depending upon the ecological
context. Therefore, in order to recognize cultural mac-
roevolutionary process, it becomes important to be able
to distinguish between variations within a resource man-
agement system and the emergence of new Baupläne.

The fundamental issue for the identification of a new
Bauplan is determining the degree to which a given sys-
tem can extend itself to fit ecological variation without
going beyond its indigenous knowledge base. Thus we
ask at what point resource-management-system varia-
tion ceases and a new Bauplan emerges. We suggest that
the answer lies in the fundamentally important realms
of subsistence scheduling, processing, distribution, and
consumption. As Bettinger and Baumhoff (1982) have ar-
gued for hunter-gatherers, some systems are simply
antithetical to one another. In other words, the sched-
uling of mobility, subsistence pursuits, and consumption
tactics are so different that no group could switch from
one system to another without risking severe depriva-
tion. Variation in some forager tactics may be so fun-
damental as to imply different Baupläne.

Following Binford (1980) and others (e.g., Bettinger and
Baumhoff 1982), archaeologists have learned to recognize
a variety of hunter-gatherer strategies, depending on
(among other things) the extent to which they exhibit
immediate or delayed food consumption, limited versus
extensive task-group or logistical mobility, and varying
degrees of resource intensification. Archaeologists can

also recognize wide variation in horticulturalist tactics
depending upon such things as degree of mobility, crop
types and cropping frequency, and complementary em-
ployment of hunting and gathering (Kent 1989, Morrison
1994). Using what Binford (1977) calls middle-range the-
ory, we can measure patterns of subsistence (including
modes and diversity of predation and production), con-
sumption, mobility, technology (e.g., Binford 1980; Chat-
ters 1987, 1995), exchange (e.g., Renfrew 1969, Torrence
1986), and, to a lesser degree, social ranking as it affects
the distribution of food and goods within a population
(e.g., Ames 1995, Hayden 1995a). When a particular con-
stellation of these patterns appears that is fundamentally
incongruent with ancestral practices, we infer the origin
of a new Bauplan; when the pattern can no longer be
perceived, the Bauplan has become extinct.

When seeking to elucidate universal processes of cul-
tural development, we tend to compare the material sig-
natures of similar Baupläne from multiple historical se-
quences and geographic areas, but to understand the
evolution of specific resource management systems we
must confine ourselves to genetically related historical
sequences of Baupläne. This requires that we be able to
demonstrate “heritable continuity” (O’Brien and Lyman
2000) across potentially large geographic regions and
time spans. This is important, first, because it allows us
to address the tempo of evolution (e.g., Simpson 1944).
For example, by directly tracking inheritance of cultural
patterns through ancestor-descendent relationships, we
can ask whether evolution takes the form of punctuated
equilibrium or phyletic gradualism (per Eldredge and
Gould 1972; see also O’Brien and Lyman 2000). Second,
it allows us to address the mode of evolution. Do new
resource management systems emerge through an ana-
genetic process, essentially one cultural pattern being
transformed in situ into the next, or does change take
the form of cladogenesis—the splitting of cultural lin-
eages? If cladogenesis has been important in affecting
the diversity of resource management systems, how
many episodes are responsible?

Establishment of heritable continuity requires the con-
struction of lineages. O’Brien and Lyman (2000) suggest
that archaeologists seeking to construct lineages need to
make use of homologous and analogous traits as indi-
cators of degrees of relatedness. They recommend ap-
plication of a variety of updated seriation techniques in-
cluding the use of clade-diversity diagrams. Resource-
management-system Baupläne represent complex but
heritable information packages. No two will be exactly
alike, but from a structural standpoint there will be sig-
nificant resemblances among them. Collectors in the
Rocky Mountains emphasizing sheep and bison may be
structurally similar in the use of logistical mobility and
delayed consumption strategies to those of the Plateau,
whose primary resources are salmon, roots, and deer. Be-
cause they embody similar characteristics resulting from
independent (for the sake of argument) evolutionary his-
tories, they are analogous. Presumably, collector-like
systems have come into being many times in many
places. Yet, resource-management-system Baupläne
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could, like other heritable functional traits, evolve, form-
ing lineages that could be tracked in part by virtue of
the persistence of unique characteristics. If this were the
case, then, looking to the details beyond simple resource-
management-system structure, archaeologists could
view the similar Baupläne as homologues.

Cultural Diversification and Decimation in
the Archaeological Record

The process of cultural diversification and decimation
can be seen in the archaeological records of the northern
Great Plains, the Great Basin, and the Pacific Northwest
(including the Plateau [Chatters 1995] and the Northwest
Coast [Matson and Coupland 1995]). In presenting por-
tions of the records for each of these regions, we review
the paleoecological context and indicators of variation
in hunter-gatherer and horticulturalist Baupläne.

To infer resource management systems, we look for
indicators of variation in subsistence and mobility sched-
uling and strategies of resource processing and con-
sumption. To classify this variation we rely in particular
on Binford’s “forager-collector” continuum and Bettin-
ger and Baumhoff’s (1982) distinction between “travel-
ers” and “processors.” We assume, for purposes of this
study, that travelers and processors, respectively, repre-
sent low- and high-energy investment forager strategies.
Thus, foragers who move greater distances between res-
idential sites, emphasizing, when possible, higher-
ranked resources, are using a traveler-like strategy. For-
agers whose residential mobility emphasizes short
moves in order to invest higher processing time in lower-
ranked resources are more processor-like. It is more dif-
ficult to match Binford’s collectors with the processor/
traveler modes, since collectors tend to be less
residentially mobile but typically emphasize the harvest
of high-ranked resources such as caribou in the Nun-
amiut case (Binford 1968) or aggregate-harvested fish and
sea mammals in many Northwest Coast and Plateau ex-
amples (Binford 2001, Chatters 1995). Beyond resource
characteristics, however, collectors tend to have a greater
resemblance to processors (Bettinger 1991).

We posit genealogical relationships between resource
management systems on the basis of culture-historical
research, and in doing so we use traditional culture-his-
torical terminology as a heuristic for describing segments
of the archaeological record. There is no intent to equate
elements of the record described at unequal scales. We
acknowledge that more rigorous testing, using, for ex-
ample, the methods proposed by O’Brien and Lyman
(2000), will help to clarify many current ambiguities.
Recognition of hypothetical genealogical relationships
helps us to define the tempo and mode of change within
each region. We argue in each case that (1) major cultural
changes occurred within short-term Bauplan diversifi-
cation events resulting from cladogenesis associated
with niche reorganization and (2) most cultural variants

were short-lived, declining as competitive conditions
returned.

patterns of evolution

The Pacific Northwest. The pattern of Holocene culture
change in the Pacific Northwest is characterized by a
lengthy Early Holocene (ca. 9,000–5,000 cal. b.p.2) period
of limited change (at least as perceived under current
formulations from limited data) followed by a Middle
Holocene burst of cultural variation (fig. 1). Briefly, this
early period is dominated by hunter-gatherer traditions
known archaeologically as the Old Cordilleran, North
Coast Microblade, and Nesikep traditions. The archae-
ological record for this time frame in the interior and on
the coast exhibits some variation (Carlson 1998) but gen-
erally appears to have featured relatively frequent resi-
dential mobility, use of a relatively diversified subsis-
tence base, little significant storage, and (therefore)
immediate food consumption (Ames and Maschner 1999,
Chatters and Pokotylo 1998, Coupland 1998, Matson and
Coupland 1995, Prentiss and Chatters 2002, Stryd and
Rousseau 1996). This is clearly a classic forager-like pat-
tern and may have been quite similar to that of Bettinger
and Baumhoff’s (1982) travelers. Low stylistic diversity
in artifacts probably indicates extensive social interac-
tion across the region (e.g., Jefferies 1997). While there
is evidence for variation in resource management sys-
tems in the form of specific resource use and aggregation
patterns, there is no sign of sustained Bauplan diver-
gence. Variation in sea level (Fladmark 1975) and climate
under generally warm conditions (e.g., Chatters 1998)
may have been sufficient to preclude sustained inten-
sification (see Richerson, Boyd, and Bettinger 2001).

Diversification in Baupläne, including the persistence
of some Early Holocene resource-management-system
variants, occurred between 5,600 and 4,200 cal. b.p. Ca-
nadian Plateau archaeologists have argued for the over-
lapping of two systems known as the Lehman and Loch-
nore phases (Pokotylo and Mitchell 1998, Stryd and
Rousseau 1996). These populations appear to have been
residentially mobile, employing very little formal stor-
age as might be reflected in either storage features or
faunal remains. Further, lithic artifacts reflect a highly
portable technology designed more typically for mammal
harvesting and processing than for either fishing or long-
term shelter construction. Prentiss and Kuijt (2001) argue
that Lehman and Lochnore represent terminal manifes-
tations of the Nesikep tradition and thus may not con-
tribute substantially to the heritage of later peoples in
this region.

During this time frame we recognize several distinc-
tive designs whose scheduling, processing, and resource
distribution requirements extend beyond simple varia-

2. All dates are based upon 14C assays, calibrated at 2 sigmas and
presented in the form “cal. b.p.” with the present as a.d. 1950. Any
discrepancy between the dates presented here and in previous pa-
pers (e.g., Chatters 1995) is due to the use of calibrations in the
current work but not previously.
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Fig. 1. Pacific Northwest cultural and paleoenvironmental sequence illustrating cultural diversification and
decimation between approximately 6,000 and 3,000 cal. b.p. F, mobile foragers; SF, sedentary foragers; SEF, se-
rial foragers; C, collectors.

tion in resource management systems and therefore
probably reflect new Baupläne. The Columbia Plateau
featured a short-lived system termed Pithouse I by Chat-
ters (1989, 1995) with a pattern of annual to semiannual
sedentism, an extremely diversified subsistence strategy,
and a near total lack of food storage made possible in
part by the placement of residential sites in ecotones
(Chatters 1989, 1995). A similar archaeological signature
is recognizable in the Lower Fraser Valley of British Co-
lumbia, where it is known as the Eayam phase of the
Charles culture. Residential sites of the Eayam phase

feature the use of large rectangular houses suggesting a
high degree of sedentism. These sites are located in
ecotones, evidence for storage is lacking, and technology
is similar to that of Pithouse I (Mason 1994, Prentiss and
Kuijt 2001, Schaepe 1998). The Middle Holocene occu-
pants of the Middle Columbia system and the Lower
Fraser Valley seem to have possessed variant resource
management systems with a single new Bauplan. The
sudden replacement of Old Cordilleran high mobility
and ephemeral house construction with subannual to
annual sedentism, formal house construction, and use
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of ecotones in settlement positioning in lieu of storage
is sufficient to warrant this distinction.

The mainland and inshore islands of the central and
northern Northwest Coast appear to have been occupied
by populations possessing variants of another distinctive
system. The Gulf of Georgia witnessed the sudden emer-
gence of the Charles culture, with Mayne and St. Mungo
phases. Intensification of salmon fishing supported by
the rapidly increasing use of ground-slate tools appears
in an otherwise “broad” subsistence strategy (Coupland
1998:41) but one with little evidence for storage or
sedentism (Carlson and Hobler 1993, Matson 1989, Moss
and Erlandson 1995, Pratt 1992). The Obsidian culture,
defined by Mitchell (1988) in the Queen Charlotte Strait
area, is technologically similar to the Charles culture,
with a lithic-raw-material emphasis on obsidian and an
immediate-return subsistence strategy focused on ter-
restrial mammalian resources (Coupland 1998). From an
economic standpoint, the Obsidian culture may not be
very different from the Charles culture despite its
stronger emphasis on mammalian resources, but its in-
tense use of obsidian for stone tool production could
reflect the effects of some degree of geographic isolation.
Data from Prince Rupert Harbor (Period III), British Co-
lumbia, and Hidden Falls and other nearby sites in south-
eastern Alaska suggest increased sedentism with a nar-
rowing subsistence strategy that emphasized deer and
salmon but little evidence for food storage. A single
house structure is documented at Hidden Falls II, and
artifact assemblages are somewhat similar to those of
the Charles culture, including ground-slate points, abrad-
ing stones, wedges, harpoons, and labrets (Lightfoot
1989, MacDonald and Inglis 1981, Matson and Coupland
1995, Moss 1998).

On the southern Northwest Coast, the immediate-re-
turn foraging system called the Early Littoral presents
similarities to the Charles culture (Lyman and Bennett
1991, Lyman and Ross 1988, Matson and Coupland 1995,
Minor and Toepel 1986). It should be recognized that data
on the Middle Holocene in this region remain excep-
tionally sparse (Erlandson, Tveskov, and Byram 1998),
thus precluding any firm conclusions on adaptive var-
iability.

Taken together, the Charles culture, Obsidian culture,
and North Coast data appear to indicate mobility and
subsistence pursuits rather different from those of recent
or earlier times. Given the substantially increased
interassemblage variability in faunal remains and the ab-
sence of signs of sedentism or storage, we suggest that
serial foraging (Binford 1980) could explain localized in-
tensification of specific resources. This probably repre-
sented an adaptation close to the traveler mode but or-
ganizationally different from the more resource-
diversified and mobile foraging systems of earlier times.

The Baker site, from the interior Canadian Plateau,
remains enigmatic. This is a small house-pit site dating
between 4,400 and 5,400 cal. b.p. with indicators of mul-
tiple seasons of occupation, small storage pits, and a large
assemblage of salmon bone (Chatters and Pokotylo 1998,
Wilson Consultants 1992). It does not appear to reflect

the pattern of winter sedentism and intensive logistical
organization common in this area after 3,500 cal. b.p.
(Chatters and Pokotylo 1998), although some form of
special-task-group mobility may have been employed to
access certain resources (Prentiss and Chatters 2002).
Prentiss and Kuijt (2001) argue that Baker appears to re-
flect exploration of the Fraser-Thompson area by one or
more small groups originating either on the coast or in
the central Columbia area (see also Wilson Consultants
1992).

Two other sites may reflect systemic variation on the
coast during this time frame. Subsistence data from the
Namu site, from the central coast of British Columbia
(Cannon 1991, 1998, 1999; Carlson 1998), are signifi-
cantly at variance with patterns seen elsewhere on the
Northwest Coast in the Middle Holocene, with an over-
whelming emphasis on salmon and shellfish. The gen-
eral absence of salmon head parts suggests the possibility
of a delayed-return subsistence strategy. To some (Can-
non 1998, Coupland 1998) this suggests an early collector
system featuring intensification of salmon fishing and
winter storage. Others posit that salmon consumption
at a single site such as Namu could reflect not an early
winter-village pattern but periodic aggregation of mobile
groups (Ames 1998). If the latter is the case, then this
could represent an interesting aspect of the serial forager
Bauplan discussed above. Artifact assemblages from the
Yuquot I site, from the west coast of Vancouver Island,
suggest differentiation from the Charles culture and
Namu patterns, particularly in the abundance of shell
and bone artifacts and the near complete lack of lithic
artifacts (Coupland 1998, Dewhirst 1980). The subsis-
tence remains from Yuquot have not been adequately
studied, precluding conclusions about the resource man-
agement system in place in this context.

Fladmark, Ames, and Sutherland (1990; see also Severs
1974) document an early archaeological complex from
the Queen Charlotte Islands known as the Graham tra-
dition. Although much more study of these data is nec-
essary (Ames 1998), the Graham tradition exhibits strong
resemblances to the collector Bauplan that becomes
common throughout the region after about cal. 3,500 b.p.
Dated from approximately 5,000 to 2,000 cal. b.p., with
the most intense occupation at 4,500 cal. b.p., the Gra-
ham tradition component of the Blue Jackets Creek site
is characterized by deep shell middens containing well-
developed shell, bone, antler, and ground-stone tool in-
dustries emphasizing harpoons, fishhooks, and ground-
stone knives, clubs, and labrets. House structures are
suggested by the coassociation of fire-cracked rock,
hearths, living floors, and pits. Faunal assemblages fea-
ture high diversity with an emphasis on sea mammals
and shellfish. Both warm- and cold-season fauna are
present. Looking beyond Blue Jackets Creek, special-ac-
tivity sites such as Skogland’s Landing (Fladmark 1970)
may reflect operation of logistical task groups.

Cultural evolution in the Pacific Northwest during the
Middle Holocene is clearly not a matter of gradual
change from one entire pattern to another (anagenesis)
but a consequence of splitting or cladogenesis (Coupland
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1998, Erlandson, Tveskov, and Byram 1998, Matson and
Coupland 1995, Moss 1998). An early split from the Old
Cordilleran resource-management-system variant may
have occurred on the Oregon coast as early as 6,000 cal.
b.p. (Lyman and Ross 1988). The unique subsistence pat-
tern at Namu appeared shortly after 5,600 cal. b.p. (Carl-
son 1991). The Pithouse I, Charles culture, Obsidian cul-
ture, and some North Coast patterns (Hidden Falls,
Prince Rupert Harbor) appear to have diverged simulta-
neously (from an archaeological standpoint) at approxi-
mately 5,300 cal. b.p. from a common origin in the Old
Cordilleran culture. Finally, the unique cultural pattern
reflected at Yuquot is dated to approximately 5,000 cal.
b.p. (Coupland 1998). Yuquot’s ancestral culture is still
unclear, but it is most likely the Old Cordilleran as well.
Meanwhile the resource-management-system variant as-
sociated with the North Coast Microblade tradition ap-
pears to have split, forming first the Nesikep tradition
and much later the Graham tradition. Thus cultural
change in the Middle Holocene in the Pacific Northwest
appears to have been a consequence of at least two pro-
cesses of cladogenesis. Cultural diversity, at least as mea-
sured from the perspective of variation in Bauplan,
peaked between 4,200 and 5,300 cal. b.p., with the con-
temporaneity of residentially highly mobile foragers or
travelers, serial foragers, sedentary foragers, and early
collectors. Nearly all of these systems became extinct
between 4,200 and 3,500 cal. b.p. and were replaced by
the winter-village collector Bauplan, with its probable
origin on the Queen Charlotte Islands or the central coast
of British Columbia. The spread of the collector system
may mark movement of not just ideas but, in some areas,
populations.

The Great Basin. Late Holocene archaeology in the
Great Basin features the appearance of a variety of hor-
ticulturalist and hunter-gatherer Baupläne (fig. 2). For at
least 3,000 years prior to 1,700 cal. b.p., the Great Basin
appears to have been dominated by mobile foraging sys-
tems with highly diversified subsistence economies, de-
scribed as “travelers” by Bettinger and Baumhoff (1982).
Even where larger-scale settlements featuring house pits
such as those associated with the Chewaucanian and
Lovelock cultures of the western margin of the basin
(Aikens 1994, Elston 1982, Oetting 1990) are known, sub-
sistence strategies appear to have focused on diversified
foraging and (primarily) immediate-return consumption.
The emergent diversification included several Fremont
variants, including sedentary horticulturalists, sedentary
collectors, and more mobile collectors. To complicate
things more, it would appear that some populations fluc-
tuated in their employment of horticulture, switching
between full-time collecting and farming on an inter-
annual basis (Madsen and Simms 1998; Marwitt 1970,
1986; Simms 1986; Talbot and Richens 1996). Fremont
systems appear to have varied so widely that archaeol-
ogists debate the usefulness of the concept as a taxo-
nomic unit (Madsen and Simms 1998, Marwitt 1986).
Central Great Basin populations remained committed to
mobile foraging strategies, while additional diversity is
recognizable in the western Great Basin with the emer-

gence of semisedentary collecting systems in the Owens
Valley and in high-altitude contexts of the White Moun-
tains, the Toquima Range (Bettinger 1977, Grayson 1993,
Thomas 1982), and the Mojave Desert (Sutton 1996).
Meanwhile, at the southern margins of the basin, rela-
tively sedentary Anasazi horticultural systems existed
between 1,700 and 700 cal. b.p. (Fowler and Madsen
1986). Beginning around 1,000 cal. b.p., Fremont and An-
asazi systems began to fail in the face of economic pres-
sure due to increasing aridity (Jones et al. 1999, Marwitt
1986, Stine 2000), reduction in the length of growing
seasons (Petersen 1988), and intergroup competition
(Madsen and Simms 1998). This competition was exac-
erbated by the expansion of Numic-speakers from the
Mojave Desert, who brought with them the new hunter-
gatherer resource management system that Bettinger and
Baumhoff (1982) call the “processor.” Simultaneously,
semisedentary hunter-gatherer systems in the northern
and western basin also disappeared (Aikens 1994). By 600
cal. b.p., the Great Basin was characterized primarily by
variants of the processor Bauplan.

The emergence of variation in Great Basin systems
after 1,700 cal. b.p. is the result of splitting by the earlier
foraging systems and the expansion and divergence of
horticultural and hunter-gatherer systems of the Amer-
ican Southwest (Aikens 1972; Grayson 1993, 1994; Mad-
sen and Simms 1998; Marwitt 1986). Anasazi and Fre-
mont variants likely have their origin in early
horticultural systems of the Southwest and northern
Mexico (Parr, Carlisle, and O’Rourke 1996), although
Madsen and Simms (1998) argue that population move-
ment appears only partially responsible for the Fremont
phenomenon. Given their cultural and biological simi-
larities, we suggest that this reflects common origin and
thus cladogenesis. The diversity seen in the western
Great Basin is also most likely the result of splitting
associated with increasing territoriality and somewhat
reduced mobility after 2,000 cal. b.p. (Gilbreath and Hil-
debrandt 1999). Maximum diversity in Baupläne be-
tween 1,700 and 1,000 cal. b.p. included high-mobility
travelers with limited use of storage, more residentially
sedentary collectors using storage, desert processors,
semisedentary horticulturalists, and, in the Anasazi and
some Fremont cases, sedentary horticulturalists. The
later failure of horticultural systems (Jones et al. 1999,
Madsen and Simms 1998, Marwitt 1986) and their re-
placement by processors originating in the Mojave Des-
ert (Bettinger and Baumhoff 1982, Kaestle 1997) is now
well established.

The Great Plains. The late Holocene prehistoric chro-
nology of the northern Great Plains (including the north-
western Plains [e.g., Frison 1991]) provides a third ex-
ample of diversification and decimation (fig. 3). The
cultural systems of the Late Archaic period (ca.
3,500–1,600 cal. b.p.) were relatively homogeneous in
their emphasis on small bands, relatively high mobility,
communal bison hunting (when possible), and reliance
on winter food storage in the form of pemmican and
frozen meat caches (Frison 1991, Reeves 1990). The focus
on geographically extensive residential mobility, low
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Fig. 2. Great Basin cultural and paleoenvironmental sequence illustrating cultural diversification and decima-
tion between approximately 2,000 and 500 cal. b.p. FT, mobile foragers/travelers; C, collectors; SEH, semiseden-
tary horticulturalists; SH, sedentary horticulturalists; FP, mobile foragers/processors.

population density, and resource emphasis on larger
game suggests a traveler orientation. The role of logis-
tical mobility has not been adequately assessed, but
Bamforth (1997) has argued that bison-oriented Plains
hunter-gatherers were more forager-like in that they
“mapped-on” (Binford 1980) to resource patches through
residential mobility. By 2,000 cal. b.p., however, a num-
ber of new cultural entities had begun to appear. Bauplan
diversification in the late period on the Plains appears
to have occurred in two major phases following an early
expansion of the range of resource management systems

operating in the region. Beginning around 2,000 cal. b.p.
the traveler Bauplan, represented by the Pelican Lake
complex, began to vary to an increasing degree. Two ma-
jor techno-complexes, Avonlea and Besant, overlapping
with late Pelican Lake, emerged at this time. Econom-
ically there were only subtle differences between these,
and thus we consider them variants on a single Bauplan.
Significantly, populations associated with the early
Avonlea complex may have been the first on the Great
Plains to employ the bow and arrow in bison hunting
(Reeves 1990).
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Fig. 3. Great Plains cultural and paleoenvironmental sequence illustrating cultural diversification and decima-
tion between approximately 2,000 and 500 cal. b.p. FT, mobile foragers/travelers; FP, mobile foragers/processors;
C, collectors; MF, mutualist foragers; SH, sedentary horticulturalists.

Between 1,900 and 1,500 cal. b.p. we recognize the first
of two phases of Bauplan divergence within this region.
The intermontane basins of southern Montana and west-
ern Wyoming witnessed the emergence of a system of
high-mobility foraging at about 1,700 cal. b.p. In this
context, people emphasized plant resources and lower-
ranking fauna but apparently did not employ any sig-
nificant storage strategies (Prentiss 2000). They appear
to have spent very little time in montane contexts, con-
fining their site occupations almost entirely to the open
desert-shrub terrain of the interior basins (Prentiss 2000,

Prentiss, Romanski, and Douthit 1988). This resource
management system bears some resemblance to that of
processors, since the primary resources appear to have
been plants with high processing costs, populations were
larger (Frison 1991), and distances between settlements
were apparently short. It differs from the classic proces-
sor model (Bettinger 1991) in that residential moves ap-
pear to have been relatively frequent. Further, although
evidence is currently lacking for the array of specialized
harvesting and processing tools used by the processors
of the late prehistoric Great Basin, the emphasis of lithic
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technological organization also shifted from direct quar-
rying of stone from high-quality sources and production
of curated tools to the production of expedient tools from
low-grade secondary sources (Prentiss 2000, Prentiss, Ro-
manski, and Douthit 1988). Overall, this change appears
to have been substantial, with a major reorganization of
resource emphases, scheduling, patterns of technological
organization, and demography.

The same period saw the emergence of a set of hunter-
gatherer resource-management-system variants reflect-
ing at least one new Bauplan in the Middle Missouri
area (and elsewhere to the south and east). The Plains
Woodland period is still not well understood from a so-
cioeconomic standpoint. Excavation data, however, in-
dicate a combination of ephemeral and more extensive
camps featuring small house structures and storage pits,
subsistence emphases on seeds, roots, and a diverse fauna
ranging from bison to fish, and some indicators of lo-
calized variation in artifact style that may reflect group
membership and possibly territories (Benn 1983; Bozell
and Winfrey 1994; Toom 1992a, 1996; Winham and
Lueck 1994). These data appear to imply collector-like
behavior with increasing energy expenditures on re-
source processing. Steadily increasing site densities also
suggest that population was on the rise and that some
degree of localized packing was occurring (Benn 1983).
Late Plains Woodland complexes (Truman Mounds, Lo-
seke Creek, and Cross Ranch) featured a continuation of
hunting and gathering, combined in some places with
the possible practice of horticulture (Benn 1990, Johnson
and Johnson 1998). We suggest that the late appearance
of horticulture was not a substantial reorganization of
Woodland society but a small-scale exploration of new
subsistence options and thus a variant resource man-
agement system.

The second phase of Bauplan divergence features the
emergence of the terminal Late Prehistoric bison-hunter
and Plains Village cultural patterns. With the appearance
of the Old Women’s phase by about 1,300 cal. b.p., for-
aging on the northwestern Plains was transformed from
a traveler-based subsistence focus to what was in essence
a form of mutualism; bison products were exchanged for
horticultural items from the Middle Missouri area and
prestige goods originating as far away as the Gulf Coast
(Frison 1991, Reeves 1990, Speth and Spielmann 1983).
Thus, while mobility strategies probably did not change
substantially, resource harvesting, processing, and dis-
tribution pathways were distinctly altered. As described
by Reeves (1990), tribal integration of the form known
from the Historic period made its appearance by this
time. The final new Bauplan is the abrupt emergence of
the Plains Village pattern in the Middle Missouri area,
featuring large earth-lodge villages, maize horticulture,
intensive storage, and extensive trade networks (Toom
1992a). After 1,200 cal. b.p. the number of systems in
the region precipitously declined, only the communal
bison-hunting systems and those of the Plains Village
horticulturalists surviving.

Late Prehistoric diversification on the northern Great
Plains is probably the result of the splitting of existing

systems combined with immigration of new ones. The
“classic” bison-hunting systems of the far northern
Plains appear to have largely emerged from local
traditions extending back in time to the Late Archaic
(Reeves 1990), as does the foraging system of the Wyo-
ming intermontane basins during this era (Greiser 1994).
Some have suggested that extraregional population
movement could explain the emergence of the Avonlea
and Besant complexes (e.g., Greiser 1994), but there is
little evidence to support either a Subarctic origin for
Avonlea or a clear Upper Midwest or Great Lakes source
for Besant (Benn 1983, Johnson and Johnson 1998, Win-
ham and Lueck 1994). There is good reason, however, to
suggest that some Late Woodland and, particularly, Early
Plains Village patterns derive from immigration of pop-
ulations from the eastern margins of the Plains (Bam-
forth 1993; Toom 1992a, b). Thus, we view much of the
northern Plains diversification process as cladogenetic,
with its origin in the wide-ranging peoples associated
with the Late Archaic Pelican Lake complex. Late var-
iability in the Middle Missouri area is, however, a con-
sequence of the arrival of new populations bringing new
systems from the eastern Plains and the upper Midwest.
Peak diversity in Baupläne on the northern Great Plains
emerged between approximately 1,700 and 1,000 cal.
b.p., minimally including traveler-like foragers, proces-
sor-like high-mobility foragers, mutualist communal bi-
son hunters, possible collectors (Plains Woodland), and
village-based horticulturalists. With the collapse of this
diversity only the mutualist bison specialists and the
village-based horticulturalists remained.

cultural diversification

If the pattern of cultural change is indeed cladogenetic,
then the emergence of new cultural forms should tend
to be associated with short-term periods of significant
cultural diversification. Earlier systems do not have to
be slowly transformed in their entirety but rather bud
off new smaller-scale systems as local populations break
from old models and “experiment” (Stanley 1979) with
new adaptive patterns. Evolutionary experimentation of
this nature may occur regularly, but under special con-
ditions it is likely to intensify, producing large-scale di-
versification events. We have argued that the critical
pathways toward this sort of diversification come from
opportunities that promote group isolation, typically by
niche reorganization.

Cultural diversification in the Pacific Northwest oc-
curs in the range of 5,600–4,200 cal. b.p.—a time of sig-
nificant global culture change that included the emer-
gence of the Harappan, Egyptian, and Sumerian states.
A global commonality associated with this time of
change appears to be a significant climatic shift marking
the beginnings of the Neoglacial (Pielou 1991). Multiple
independent investigations suggest the occurrence of a
transition period of approximately 1,000 to 1,500 years
prior to the full onset of the Neoglacial period at about
4,200 cal. b.p. On the Plateau, pollen data indicate that
before approximately 6,000 cal. b.p. landscapes were
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dominated by vegetation adapted to warm and drier con-
ditions. Highlands that are now significantly forested,
such as the floodplain of the lower Clark Fork River, the
Blue Mountains, and the Okanagan Highlands, were
dominated by sagebrush steppe communities (Chatters
and Leavell 1994, Mehringer 1985a). Between 6,000 and
4,400 cal. b.p., increased moisture is indicated by sig-
nificantly higher frequencies of arboreal pollen and the
establishment of paleosols (Chatters 1986, Hammatt
1977, Mehringer 1985b). The moisture increase after
about 6,000 cal. b.p. is also recognizable in the expansion
of western red cedar on the southern and central North-
west Coast (Hebda and Mathewes 1984, Heusser 1985).
Mann et al. (1998) argue for an increase in moisture in
the Gulf of Alaska between 6,000 and 3,500 cal. b.p. Tem-
peratures, however, appear to have remained relatively
warm up to about 4,200 cal. b.p. Columbia River fluvial
paleohydrology reflects early snowmelt, warm waters,
and low discharge prior to around 5,600 cal. b.p., warm
conditions and frequent floods between 5,600 and 4,200
cal. b.p., and late snowmelts, cooling, and stable flows
after 4,200 cal. b.p. (Chatters 1992, 1995; Chatters et al.
1995; Chatters and Hoover 1992). Except for a minor
advance in the Cascades and Coast ranges between about
5,000 and 6,000 cal. b.p. (Burke and Birkeland 1983, Davis
1988, Mann et al. 1998), glacial activity does not signif-
icantly expand until after approximately 4,400 cal. b.p.
Likewise, in cave and rock-shelter deposits, sedimenta-
tion, associated with cold conditions, becomes promi-
nent only after 4,200 cal. b.p. (e.g., Thompson 1985).

Overall, these data suggest increased primary produc-
tivity without a major alteration in seasonality during
the transition from Hypsithermal to Neoglacial, 5,600
to 4,200 cal. b.p. Initially, increased primary productivity
would have improved people’s access to many terrestrial
faunal and floral resources. Sea levels moved to within
several meters of their current levels between 6,000 and
4,200 cal. b.p. (Cannon 2000, Fedje and Christiansen
1999, Fedje et al. 1996, Mann et al. 1998) in most parts
of the coast, and the available archaeological evidence
suggests full establishment of productive shellfish beds
and inshore fisheries (Imamoto 1976, Matson, Pratt, and
Rankin 1991). However, relatively warm temperatures
and frequent riverine flooding and aggradation would
have prevented significant increase in anadromous fish
populations.

Increased productivity reduced subsistence uncer-
tainty. Expanded steppe-forest ecotones in many areas
provided access to a wide variety of resources, thereby
reducing pressure for frequent residential moves. De-
clining residential mobility could have reduced the fre-
quency of intergroup interaction. Populations could have
moved into or persisted permanently in environments
that had previously been considered too remote, impov-
erished, or otherwise risky for longer-term habitation.
Significantly reduced or otherwise altered interaction
rates could have rapidly bred cultural variation on the
scale of new Baupläne as foragers implemented new sub-
sistence and mobility strategies and altered past social
commitments. Some of the most distinct Middle Holo-

cene cultural variants can indeed be linked to direct
geographic separation through the establishment of per-
manent residential sites in remote locations. Examples
include the relatively intensive residential occupations
indicated in the Queen Charlotte Islands (Fladmark,
Ames, and Sutherland 1990), Namu, and Yuquot (Coup-
land 1998) and the establishment of distinctive residen-
tial sites on the remote islands of southeastern Alaska
(e.g., Lightfoot 1989, Moss 1989).

Reduction of the geographic scale of systems and
change in the organization of intergroup communication
is often evident in the development of local style systems
across a region (see Jefferies 1997, Neiman 1995). Matson
and Coupland (1995:142) comment that there is “great
regional technological variability during this stage,” not-
ing major differences in the use of ground stone, chipped
stone, and bone/antler technology throughout the North-
west Coast. Chatters (1989) also recognized stylistic var-
iation particularly in ornamentation, on the Plateau, sug-
gesting reduced networking between social groups.

Diversification on the Great Plains and in the Great
Basin occurred at approximately the same time as the
onset of the warmer conditions during the early Little
Climatic Optimum (Jones et al. 1999, Madsen et al. 2001,
Pielou 1991). A variety of data reflect increasing aridity
and warmth after 2,400 cal. b.p. and significant drought
after 1,000 cal. b.p. Increased aridity in the Great Basin
and the northwestern Plains beginning at approximately
1,700 cal. b.p. is indicated by eolian deposition (Ahl-
brandt, Swinehart, and Maroney 1983), recession of Lake
Bonneville (Currey 1990, Currey and James 1982), cal-
cium carbonate accumulations in soils, higher rates of
slope erosion and accumulation of sediments in basins
(Eckerle 1997), and pollen cores reflecting increased fre-
quencies of plants adapted to xeric conditions (Bieswen-
ger 1991, Mehringer 1985a). Madsen et al. (2001) provide
a variety of data suggesting wide swings in northeastern
Great Basin moisture regimes from a trend toward xeric
conditions after 2,400 cal. b.p. to slightly wetter condi-
tions around 1,200 cal. b.p., followed by strong droughts
at ca. 700 cal. b.p.

We suggest that the Late Archaic foraging systems of
the northwestern Plains, which emphasized the hunting
of high-ranking resources, became ineffective in the in-
termontane basins because of the significantly increased
search costs of large-game hunting. Substantial oppor-
tunities for plant foraging were developing, however, as
the desert-shrub biome expanded. Subsequently, large-
game-focused strategies were replaced by processor-like
foraging, which placed less emphasis on storage and
larger game species (Eckerle 1997, Prentiss 2000). Judging
from the population increase in this area (Frison 1991),
this system appears to have been very successful, at least
for a short time. Climate change in the short-grass
regions of the northwestern Plains appears to have had
little effect on grassland productivity (Markgraf and Len-
non 1986, Toom 1992b). Whereas optimal range condi-
tions will favor larger and more frequently aggregated
bison herds (Bamforth 1988), data from the Vore site in
northeastern Wyoming suggest that even minor shifts in
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local rainfall regimes could have had serious impacts on
bison populations and the associated potential for com-
munal hunting (Reher and Frison 1980). Despite these
concerns, archaeological evidence supports substantial
intensification of bison hunting on the northern Plains
of Montana and Alberta after about 1,500 cal. b.p. (Reeves
1990). Longer growing seasons in the central Plains and
Middle Missouri areas provided opportunities for new
forager and horticulturalist systems during the Little Cli-
matic Optimum (e.g., Bozell and Winfrey 1994). In each
case, niches were reorganized, resulting in diversity in
Baupläne.

A similar process occurred in the Great Basin during
the final 2,500 years of prehistory. The arrival of warmer
conditions as early as 2,400 cal. b.p. and certainly after
1,700 cal. b.p. brought reduced moisture but longer grow-
ing seasons. The drying of lakes to marshes, increasing
high-elevation productivity, and warm seasons long
enough to grow tropical cultigens allowed foraging and
mobility strategies to vary widely and opened the door
to the expansion of agricultural traits and agriculturalists
out of the Southwest (Madsen and Simms 1998).

cultural decimation

Cultural decimation occurs under conditions of incon-
gruity between ecological context and a resource man-
agement system or severe economic competition or con-
flict. Historically contingent factors such as stochastic
environmental change may provide a “roll of the dice”
favoring some systems but not others, despite the fact
that all were highly adapted to the previous environ-
mental context (cf. Gould 1989). Under these conditions,
behaviors that once were adaptive become maladaptive
or at least selectively disadvantageous. If the system of
preexisting beliefs and social dynamics forces the con-
tinued expression of these behaviors despite their dele-
terious consequences, the inevitable result is, in Rosen-
berg’s (1994:328) terms, “rapid disintegration of the full
range of socio-economic and political structures.”

Environmental change may reduce landscape produc-
tivity, thereby increasing demographic stress and, often,
the intensity of intersystem competition (Jones et al.
1999). Decimation followed diversification in the Pacific
Northwest after 4,200 cal. b.p. and in the northern Great
Plains and the Great Basin after 1,000 cal. b.p., and in
each case it was associated with significant environ-
mental changes and, in a number of contexts, intensified
competition between human groups.

Evidence from the Pacific Northwest suggests that by
about 3,300 cal. b.p. almost all of the cultural variation
recognizable during the prior 1,500 years had vanished,
having been replaced by the semisedentary collector sys-
tem that typifies the latter 3,000 years of the region’s
prehistory. It is highly unlikely that each unique system
that appeared during the earlier diversification event
gradually evolved into the latter system or that a pan-
regional “mega-system” evolved anagenetically into this
form. Rather, it would appear that at least some of the

earlier entities suffered abrupt economic failure well be-
fore the collector system spread into their environments.

The catastrophe that led to this economic failure ap-
pears to have been precipitated by a sharp decline in
temperature shortly after approximately 4,200 cal. b.p.
[Chatters 1998). Conifer pollen significantly increases
and fire frequency decreases on the Plateau from 4,200
to 3,000 cal. b.p. (Chatters 1995, Mack, Rutter, and Va-
lastro 1978, Mack et al. 1978, Mack, Bryant, and Valastro
1978, Smith 1983). Significant increases in cedar and
hemlock are recognized in southeastern Alaska (Mann
et al. 1998). Mollusc shell growth rates indicate that Co-
lumbia River temperature dropped significantly begin-
ning in 4,200 cal. b.p. (Chatters et al. 1995). Glacial ex-
pansion was under way in most mountain ranges soon
after 4,200 cal. b.p. (Burke and Birkeland 1983, Mann et
al. 1998). This onset of full Neoglacial conditions after
4,200 cal. b.p. had severe effects on the distribution of
resources that were critical to the foragers of the Middle
Holocene. Cold and moist climates favored maximum
forest extent and density. Unless aggregations of prey
species could be effectively located and exploited in this
increasingly closed environment, search times for un-
gulates would have increased significantly, particularly
during the cold season. Stable riverine flows and cold
temperatures increased the quantity of available ana-
dromous fish but significantly reduced their period of
availability (Chatters 1995, Chatters et al. 1995, Mann
et al. 1998). Indeed, sustained colder air and water tem-
peratures may have had the effect of increasing overall
marine productivity while increasing seasonal and an-
nual variance in total production, depending upon the
annual strength of the Aleutian Low pressure index
(Mann et al. 1998). Populations dependent on broad-spec-
trum foraging without significant investment in storage
would have experienced severe hardship during the cold
season because of the inaccessibility of critical fish and
game.

The Columbia Plateau Pithouse I system, with its im-
mediate-return subsistence strategy, appears to have
been poorly equipped for the drop in water and air tem-
peratures and associated restructuring of resource dis-
tributions. Thus, Pithouse I/Eayam variants disappeared
shortly after 4,200 cal. b.p., and populations at least on
the Plateau (Chatters 1995) and possibly in the Fraser
Valley declined precipitously. The other interior Plateau
system that exhibits little evidence for significant stor-
age, known archaeologically as the Lochnore phase,
likely suffered the same fate (Prentiss and Chatters 2002,
Prentiss and Kuijt 2001). Coastal systems, including the
Charles culture, the Obsidian culture, and those of the
North Coast, that lacked a storage-based subsistence
strategy also appear to have vanished by approximately
3,500–3,400 cal. b.p. (Coupland 1988, Matson 1976, Moss
1998). The unique adaptation represented at Yuquot dis-
appeared by 3,000 cal. b.p. (Coupland 1998). The foraging
system of the Oregon coast may have declined between
3,500 and 3,000 cal. b.p. (Draper 1988).

Systems with the collector Bauplan, possibly de-
scended from the salmon-focused system glimpsed at
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Namu and in the Graham tradition of the Queen Char-
lotte Islands, weathered the sharp temperature decline.
Data from these contexts suggest that their adaptive
strategies were characterized by semisedentism, re-
source storage, and complex hunting and fishing tech-
nologies (Fladmark, Ames, and Sutherland 1990). Ulti-
mately, as more forager-like systems failed, this collector
system spread. It came to dominate the region, eventu-
ally becoming what some call the “Developed North-
west Coast Pattern” (Matson and Coupland 1995), which
features, among other things, winter sedentism in large
permanent villages, intensive salmon exploitation, and
storage.

The cultural extinctions that occurred between 4,200
and 3,000 cal. b.p. were followed by the florescence of
this collector Bauplan, which expanded first after 3,800
cal. b.p. throughout the coast and interior regions as
marked by the Locarno Beach phase of the Gulf Islands
and Lower Mainland in British Columbia (Matson and
Coupland 1995), the Paul Mason site of Kitselas Canyon
(Coupland 1988), the Period II middens of Prince Rupert
Harbor (MacDonald and Inglis 1981), and the Shuswap
horizon on the Canadian Plateau (Richards and Rousseau
1987, Stryd and Rousseau 1996). It expanded soon after
onto the Columbia Plateau, with the Pithouse II system
(Chatters 1995), into southeastern Alaska, where it is
recognized at Hidden Falls III (Davis 1989, Moss 1998)
and various specialized fishing sites (Moss, Erlandson,
and Stuckenrath 1990), and finally onto the south coast
(Draper 1988) and even into northern California (Chat-
ters and Cleland 1998), all by 3,000 cal. b.p. In some
cases, this expansion appears to have been accompanied
by population replacement, in others by in situ adoption
of new practices. For example, the expansion of collector
systems across the Plateau after 3,800 cal. b.p. may mark
the actual spread of Interior Salish–speakers through this
region as originally hypothesized by Elmendorf (1965).
Conversely, despite apparently abrupt cultural change,
there are no indicators of population flux in the transi-
tion from the Charles culture to the collector-based Lo-
carno Beach phase in the Gulf of Georgia region, which
suggests that at least some populations adopted the in-
novations of their neighbors as a means of gaining com-
petitive advantage or at least parity.

Decimation of similar scale occurred in the Late Pre-
historic Great Basin. The significant drought conditions
indicated by sedimentary, hydrological, faunal, and floral
evidence appear to have persisted at various times be-
tween 1,000 and 550 cal. b.p. throughout much of the
Great Basin (Jones et al. 1999, Madsen et al. 2001; see
also Stine 1994, 1998, 2000). Midway through that pe-
riod, the onset of the Little Ice Age reduced the length
of growing seasons. By 600 cal. b.p. the Great Basin was
dominated by the processor Bauplan, which had ex-
panded rapidly out of the Mojave Desert on the south-
western edge of the Great Basin. Most of the variant
systems of the preceding centuries, which appear to have
been temporary “experiments” with ecological special-
ization in an environment favoring adaptive flexibility,
had become extinct. The exception to this pattern was

the emergence of an almost entirely sedentary system
dependent upon irrigation of wild crops in the Owens
Valley after 700 cal. b.p. (Elston 1986).

Cultural decimation on the northern Great Plains dur-
ing the Late Prehistoric period may have been a conse-
quence of an increasingly competitive environment as-
sociated with the appearance and expansion of complex
forager and horticulturalist societies (e.g., Hayden 1995b)
and the drought conditions of the Little Climatic Opti-
mum. Dry conditions are documented for this time in
many Plains and Rocky Mountains contexts, including
the Colorado Front Range, where alpine glaciers were in
recession after 950 cal. b.p. (Benedict 1973), and in the
Middle Missouri area, where soils indicate droughts after
950 cal. b.p. (Toom 1992b). By 1,000 cal. b.p. Plains Vil-
lage horticulturalists appeared on the northern Plains
and began a complex interaction with communal bison-
hunting groups to the north and west. If, as is argued by
Bamforth (1993) and Toom (1992a, b), the earliest Plains
Village peoples were immigrants from the highly devel-
oped horticultural Mississippian system, immediate ec-
onomic pressure would have been placed on the less ag-
gregated and politically integrated Plains Woodland
peoples. The best land may have been appropriated by
the more powerful groups. The Great Oasis aspect of the
Initial Middle Missouri tradition may represent the set-
tlement of the earliest Mississippian peoples in the Mid-
dle Missouri area and their adoption of some indigenous
practices, although some suggest that it primarily re-
flects the persistence of Woodland lifeways with some
influence from Mississippian contexts to the east (Tif-
faney 1983, Winham and Calabrese 1998). After 800 cal.
b.p., climates shifted toward even greater aridity and
slightly cooler temperatures (Baerreis and Bryson 1965,
Bryson, Baerreis, and Wendland 1970, Toom 1992c).
Competition for horticultural land increased severely,
resulting in new population movements and overt war-
fare in the Middle Missouri region (Bamforth 1993).

The emergence of the regionally dominant Plains Vil-
lage systems offered new economic opportunity for the
communal bison hunters of the northern plains of Mon-
tana, Alberta, Saskatchewan, and western North Dakota.
Exchange between mobile carbohydrate-poor hunting
groups and sedentary protein-depleted horticulturalists
produced a greater flow of not only basic commodities
such as foods but also prestige items (e.g., Hayden 1998),
including exotic lithic materials and shell, leather, and
bone/horn crafts (Boyd 1998, Wood 1980). The benefits
of these interactions, which would have been evident to
the region’s occupants, would have fueled increased
competition between sedentary and mobile groups for
power and status (Boyd 1998). Competition among mo-
bile groups for the most productive grasslands and, thus,
hunting territories may have been increasingly severe,
particularly as climatic conditions became more xeric
and human populations increased (Bamforth 1988).

It was in the range of 1,200–900 cal. b.p. that the mo-
bile foraging systems of the northwestern plains of Wy-
oming and southern Montana declined. The reasons for
this are not yet clear, but current data suggest decline
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in desert-shrub foraging after 1,200 cal. b.p. and, ulti-
mately, large-scale depopulation of the intermontane ba-
sins of Wyoming by approximately 900 cal. b.p. (Frison
1988, 1991; Prentiss 2000). One cause could have been
excessive pressure from temporarily expanded local pop-
ulations on the desert-shrub resource base. It is also quite
possible that competition or even direct predation by
more organized forces to the north and east helped bring
the end of the intermontane basin foragers. The Benson’s
Butte–Beehive complex of southern Montana and north-
ern Wyoming, a manifestation of the widespread Avonlea
pattern of the larger northern Plains that dates to ap-
proximately 2,000–800 cal. b.p., has been interpreted to
represent an incursion of populations originating in
Montana, Alberta, and Saskatchewan (Fredlund 1988,
Frison 1988, Greiser 1994). The frequency of Avonlea-
related sites in natural or constructed fortifications in-
creases in this region at approximately 1,150 to 950 cal.
b.p. (Frison 1988, 1991). Other fortifications are known
from various sites along the eastern Wyoming border
from the Black Hills to Pine Bluffs, suggesting the pos-
sibility of violent interactions between northwestern
Plains peoples and those of the Middle Missouri and the
central Plains (Frison 1991). Indeed, Scheiber and Gill
(1996) document significantly increased interpersonal
conflict after 1,200 cal. b.p. in human remains from the
northwestern Plains, particularly compared with the
Late Archaic period.

Discussion

We have argued that the concept of diversification and
decimation has significant applicability to the processes
of cultural evolution, particularly in the emergence of
new resource management systems. Culture change can
be understood as a process of the emergence, history, and
death of these structural entities, seen archaeologically
in patterns of predation, consumption, mobility, and
exchange. Natural selection of entities at higher levels
may be the most critical force in cultural evolution, al-
though change may also come about as a consequence
of driftlike processes set in motion by unpredictable
events. Dramatically new patterns of culture commonly
appear to emerge through cladogenesis during cultural
diversification events wherein multiple Baupläne appear
but only one or a few succeed in the longer term. Ex-
amples of this process include the emergence of semi-
sedentary collectors in the Pacific Northwest and of var-
ious foraging and horticulturalist systems in the Great
Basin and Great Plains regions of North America. We
suggest that similar patterns have been documented else-
where. For example, the emergence of Neolithic societies
in the eastern Mediterranean region appears to have oc-
curred during a period of significant cultural diversifi-
cation (Bar-Yosef and Meadow 1995, Rosenberg 1994).
This pattern implies that in the history of cultural sys-
tems, most emergent entities have been successful only
in the short term, eventually succumbing to competi-
tion, environmental catastrophe, and maladaptation.

The archaeological record chronicles primarily the more
successful systems, but even those eventually suffer the
same fate.

Although our arguments have many points in common
with those of Rosenberg (1994, 1998) and Diener (1980),
we differ somewhat with regard to the role of stress (par-
ticularly in its demographic form) in generating new cul-
tural variants. Rosenberg and Diener consider stressful
conditions necessary for cultural collapse and reintegra-
tion. We have countered that high-pressure contexts will
not favor innovation and therefore where populations
have operated under stable conditions of high uncer-
tainty the emergence of new cultural Baupläne has been
rare. The risk that experimentation will lead to failure
is simply too high. One consequence is that rates of cul-
tural change have been comparatively low in marginal
environments such as the arctic, the subarctic, and many
temperate deserts. We find it difficult to imagine how
the competitive environment generated by catastrophi-
cally increasing population could result in anything
other than cultural bottlenecking, with a net change in
cultural diversity of zero if not cultural collapse and loss
of cultural diversity (e.g., Kirch 1997). We suggest that
more productive avenues for diversification would be the
conditions favoring isolation described above. Opportu-
nities for marginal groups to vary successfully (cf. Diener
1980) could potentially come from contexts of limited
competition. One can imagine scenarios in which dis-
ease, ecological change, or selective competition/preda-
tion between human groups could rearrange competitive
relationships within and between groups, resulting in
opportunities for the evolution of new cultural entities.
For hunter-gatherers, however, the most powerful and
diverse social rearrangements would be a consequence
of ecological change that offered new resource oppor-
tunities—in essence, new niches.

Severe stress and collapse have more commonly been
associated with subsequent invasions by more powerful
and economically successful neighbors than with in situ
reorganization and emergence of dramatically new sys-
tems. The archaeological record is rife with examples,
including the demise of Pithouse I and replacement by
Pithouse II collectors, Fremont collapse and replacement
by Numic-speaking processors, the fall of the major
Mayan polities and subsequent domination by the Tol-
tecs (Davies 1977, Weaver 1991), and the collapse of the
Roman empire and conquest by Germanic groups (Tain-
ter 1988). Invasion and empire building can result in ev-
olutionary change, as in the case of the emergence of the
Monte Alban state (Spencer 1997), but it will not result
in greater cultural diversity. Thus, outside of special bot-
tleneck situations, stress has been more commonly as-
sociated with decimation than with diversification.

Our research does not support the ecological concept
of competitive exclusion (Hardin 1960) as an appropriate
model for the evolution of new cultural variants. The
competitive-exclusion principle suggests (among other
things) that competition could favor strong selection for
differences between populations that are competing with
each other within a habitat, resulting in speciation into
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forms with divergent niches and thus much lowered lev-
els of competition. This principle will rarely be found to
apply to human beings, because we have almost never
developed distinct systems occupying different niches in
the same habitat. The diversification we speak of, unlike
that seen in biological diversification events, is not or-
dinarily sympatric. As noted above, when competition
increases it generally has the effect of reducing the num-
ber of systems in a given region.

Conclusion

Macroevolutionary-scale cultural trends appear to follow
a pattern of diversification and decimation like that seen
in the evolutionary history of biological species. Radi-
cally new Baupläne often emerge during short-lived di-
versification events associated with economic opportu-
nity and isolation. Diversification is typically followed
by equally rapid decimation under more stressful and
competitive conditions. With its base in neo-Darwinian
evolutionary theory, macroevolutionary theory does not
prevent us from studying cultural process at the
microevolutionary level as has been enthusiastically rec-
ommended by many of our colleagues. What it does is
open us to a wider range of research questions about
culture change on a scale that is highly amenable to
archaeological analysis.

Comments

anna belfer-cohen
Institute of Archaeology, Hebrew University,
Jerusalem 991905, Israel (belfer@h2.hum.huji.ac.il).
5 ix 02

This is a stimulating paper, with its arguments supported
by both theoretical framework and archaeological data.
Because of space shortage my comments will refer only
to what I consider the heart of the matter, the general
approach reflected herein as regards cultural diversifi-
cation and decimation.

I fully agree that stress cannot be considered as a trig-
ger for cultural diversification; on the contrary, it has
been more commonly associated with cultural decima-
tion. Prentiss and Chatters are right in saying that dem-
ographic pressure in and of itself does not generally pro-
mote human creativity and, consequently, new Baupläne
or resource management systems.

Comparing biological and cultural processes has be-
come common practice. I myself have been unable to
resist using Gould’s argumentation (Bar-Yosef and Belfer-
Cohen 1991, Belfer-Cohen and Goren-Inbar 1994), but
sometimes it seems that we are overdoing it in our strug-
gle to be recognized as real scientists. In the present case,
the similarity is on such a large scale (and see the classic
general systems theory [Bertalanffy 1968]) that it be-

comes meaningless; the mechanism described at this
level is constantly “on.” Thus, after rejoicing in recog-
nizing its regularity, the next stage of research should be
to identify the differences within this regularity, for ex-
ample, how and why agriculture (one of many resource
management systems) won the day or the implications
of a socioeconomic structure based on exchange. As ar-
chaeologists we strive to understand the next level of
complexity, and I believe that we can manage very well
without looking for support from biological evolution,
especially since there is no consensus among biologists
(see Conway Morris 1998).

It is safe to assume that “diversity” is always replaced
by “uniformity” as the former is constantly tested not
only against the climatic conditions, which can be stable
for a while, but also against the varying conditions of
social existence, both internal and external. Competi-
tion, whether direct or indirect, brings about the demise
of some of the new socioeconomic systems. This stage
of decimation can come about in tandem with climatic
deterioration but also because of social mechanisms that,
although triggered by deterministic stimuli (climatic
oscillations), are acting independently of the climatic
shifts.

Prentiss and Chatters say that most cultural variants
were short-lived, declining when competitive, stressful
conditions reappeared, but in their case studies these
competitive conditions are always tied in directly and
specifically with climatic deterioration. Though they
state that “cultural evolutionary trends are strongly con-
ditioned by historical contingency though general evo-
lutionary processes are continuously active” and that
“natural selection of entities at higher levels may be the
most critical force in cultural evolution, although change
may also come about as a consequence of driftlike pro-
cesses set in motion by unpredictable events,” this in-
terplay is ignored and the arguments focus on the general
evolutionary processes which are directed by the ulti-
mate deterministic mechanism of climate change and
its ramifications. I find it hard to accept that historical
contingency is not taken into consideration. Climatic
determinism is undoubtedly a very powerful source of
changes in human societies, but the story is always
much more complicated, and the one Bauplan that
comes to be the dominant or only one differs in various
places under different circumstances, not only climatic
but cultural.

The Levantine prehistoric record presents cases of di-
versification and decimation of Baupläne in which it is
quite obvious that there is a very complex interaction
between changing conditions, the specific adaptations of
the various human groups, and the outcome as regards
continuity or disruption of cultural units, which is def-
initely influenced but not dictated by climatic condi-
tions per se (and see Goring-Morris and Belfer-Cohen
1997, Belfer-Cohen and Bar-Yosef 2000). The transitions
from the Natufian varieties of subsistence to those of the
Neolithic are not in fact expressed in dramatic diversi-
fication or reduction in the number of Baupläne. Just
before and during the Natufian (ca. 4,000 years b.p. [Bar-
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Yosef 1998]) there were only a very few Baupläne around,
and, most significant, transformations in Natufian Bau-
pläne occurred linearly, within that entity, from its Early
to Late stages.

What I find truly stimulating is the data that the au-
thors employ in presenting their model. These data per-
tain to the origins of cultural entities, the movements
of populations and ideas, how one can trace them, etc.
There is great variability within each of the three regions
used as case studies. The differences are significant and
have serious implications for the development of the re-
gion. Did the local trend imitate the general evolutionary
trend of human society? Did the population grow or de-
cline? Were the adaptive responses in the long run dam-
aging or not to the local ecology? Was there genetic con-
tinuity or total replacement? What is special about the
“winning” local Baupläne? All these issues will play a
crucial role in any future changes taking place in any
particular region, making the story much more complex.
These differences are actually the cause of the different
life histories of different human groups. When all is said
and done, trying to figure out this part of the game is
the next challenge.

robert l . bettinger
Department of Anthropology, University of California,
Davis, Calif. 95616, U.S.A. (rlbettinger@ucdavis.edu).
8 ix 02

This paper does a good job of connecting abstract theo-
retical concepts to real-world archaeological examples.
The main point, of course, is that cultural evolution is
driven by the emergence and differential persistence of
cultural systems generated by underlying structures of
logic termed Baupläne. Bauplan diversification under
permissive conditions (e.g., climatic amelioration) oc-
casionally leads to wholesale system restructuring and
the formation of novel, fundamentally different, Bau-
pläne. Extinction and competition reduce Bauplan di-
versity under worsening conditions (e.g., climatic dete-
rioration), resulting in wholesale Bauplan replacement
and adaptive change. I am obviously sympathetic to the
basic model, which underlies much of my work on
hunter-gatherer adaptive change (Bettinger 1980, 2001)
and the Numic spread in particular (Bettinger 1994, Bet-
tinger and Baumhoff 1982). As I have noted elsewhere
(Bettinger 1993), the traditional objection to such models
is that they make processes of cultural transmission
more important than rational decision making. In this
view, changing from one adaptive strategy to another
cannot be accomplished by individual rational action. It
is a group-level process in which cultural transmission
is instrumental.

I am likewise in full agreement with the authors that
adaptive innovation resulting in wholesale system
change is most likely to occur—and to occur rap-
idly—when resources are abundant relative to popula-
tion as a consequence of environmental amelioration
(Richerson, Boyd, and Bettinger 2001) or breakthrough

technologies such as the bow and arrow (Bettinger
1999). It is less clear to me that the ensuing replacement
of one adaptive system by another is most frequently
the result of environmental deterioration as the authors
seem to imply. The differences between adaptive sys-
tems, especially in the population densities they can
support, will frequently result in expansion and replace-
ment without external triggers. Indeed, the stochastic
effect of rapid climatic change may slow rather than
hasten the expansion of nascent adaptive systems. In
the last analysis, the question is as empirical as it is
theoretical.

Certainly the most problematic aspects of the model
are the definition of a Bauplan and the recognition of
its archaeological signature. As does Rosenberg (1994),
Prentiss and Chatters stress the ideational basis of the
Bauplan, and this makes me uneasy. Humans in general
and hunter-gatherers in particular may transmit the
Bauplan as ideology, but I doubt it. In the scenario I
see as more likely the Bauplan is not transmitted at
all. Without putting too fine a point on it, hunter-gath-
erers don’t have adaptive systems—they act adaptively
as part of a system. In the same way, the transmission
of an adaptive system does not require transmission of
its underlying logic. What is transmitted is all the var-
ious individual elements that together constitute the
system; the Bauplan logic simply emerges when these
various elements are put to work in conjunction and
may or may not be apparent to individuals going about
their daily business. Ideology still plays an important
role, however, because the individual elements of the
system will most likely be transmitted as a package
through the process Boyd and Richerson (1985) term
indirect bias, in which potential social models are cho-
sen according to indicator traits that are culturally spe-
cific and generally connected with prestige. It is the
ideology concerning these symbolic indicator traits, not
Bauplan ideology, that matters. Indirectly biased trans-
mission “glues” the elements of the cultural system
together, guaranteeing coherence and preservation of
system logic, especially in the presence of competing
systems (Boyd and Richerson 1987). Because of this, it
permits adaptive diversification in regions in which
groups are closely juxtaposed—that is, isolated by trans-
mission rather than geography.

Whether or not I disagree with Prentiss and Chatters
about Bauplan ideology (and it is possible that I have
misread them), we agree that the most important ar-
chaeological signatures will be in things that are familiar
and comparatively easy to observe: settlement size and
distribution, storage facilities, faunal remains, and pro-
curement technologies. Seeing these as elements of adap-
tive strategies that differ in fundamental logic and rec-
ognizing the emergence of and competition between
such strategies as the dominant force in the shaping of
cultural landscapes are critical to improving our archae-
ological understanding of the past.
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junko habu
Department of Anthropology, University of California
at Berkeley, 232 Kroeber Hall, Berkeley, Calif.
94720-3710, U.S.A. (habu@sscl.berkeley.edu). 10 ix 02

Over the past several decades, archaeologists have pro-
posed various hypotheses to explain the development of
cultural complexity in the course of human history. In
the fields of hunter-gatherer archaeology and the study
of so-called middle-range societies, some case studies
have focused on the analysis of subsistence, settlement,
and society at the macro scale from a perspective of cul-
tural ecology, while others have adopted models of ev-
olutionary ecology at the micro scale. Recent theoretical
shifts in anthropological archaeology toward an empha-
sis on historical contingency and human agency have
also resulted in a flourishing of case studies in social
archaeology at the micro scale (e.g., individuals and
households). In contrast to these scholars, however, Pren-
tiss and Chatters have chosen to present a macroevo-
lutionary model to explain long-term changes in re-
source management systems and the resulting changes
in sociopolitical organizations and then to test their
model against three sets of archaeological data.

The model is intellectually stimulating and worth
testing archaeologically, but the distinction between a
new Bauplan and a variant of an existing one needs fur-
ther elaboration in relation to archaeological data. In re-
cent years many scholars working in hunter-gatherer ar-
chaeology have moved away from typological classi-
fication of resource management systems and acknowl-
edged variability in various aspects of subsistence-set-
tlement practice that may or may not be correlated. In
particular, Binford’s (1980) collector-forager model,
which Prentiss and Chatters have adopted here, empha-
sizes the continuity of the collector-forager spectrum
rather than identifying collectors and foragers as two sep-
arate systems. In this regard, the proposition that the
various systems listed in figures 1–3 were associated
with different cultural Baupläne requires further sup-
porting arguments. These figures also give the impres-
sion that each system lasted as a static entity for 1,000
years or longer, which may not have been the case.

Furthermore, Prentiss and Chatters’s characterization
of new systems such as that of sedentary foragers in the
Pacific Northwest needs to be further substantiated by
regional settlement-pattern analysis. Identifying char-
acteristics of a resource management system on the basis
of data from a limited number of sites is not an easy task
unless the function of each site is understood in the con-
text of an overall regional system. Examination of site
distribution in conjunction with the analysis of artifact
assemblage variability will be critical.

As for the factors that stimulated the emergence of
diversified new systems, Prentiss and Chatters suggest
the importance of isolation or reduced frequency of in-
tergroup interaction as a result of declining residential
mobility. However, whether a decrease in residential mo-
bility meant isolation needs be tested with further lines
of archaeological evidence. Ethnographically, it is known

that hunter-gatherers could communicate and interact
effectively through periodic gathering at a “trading cen-
ter” and/or long-distance exchange networks. It should
also be noted that increasing regional variability in ar-
tifact styles does not necessarily indicate reduced inter-
action between groups: it may simply mean that stylistic
characteristics reflect different group identities.

These comments are not intended to diminish the sig-
nificance of this article. It will certainly stimulate active
discussions on the utility of evolutionary theory for ex-
plaining cultural variability and on the development of
cultural complexity.

ian kui jt
Department of Anthropology, University of Notre
Dame, Notre Dame, Ind. 46556, U.S.A. (ian.kuijt.1@
nd.edu). 2 ix 02

The interrelationships between evolutionary theory and
social change continue to be a topic of energetic discus-
sion in the social sciences in general and in archaeology
and anthropology in particular. It is at the intersection
of these issues that Prentiss and Chatters’s provocative
essay is directed. Building upon a number of studies over
the past ten years, it simultaneously provides a valuable
regional case study and actively explores and discusses
the utility and complexities of evolutionary modeling in
anthropology and archaeology. Indeed, modeling, con-
ceptualizing, and explaining long-term cultural devel-
opments is one of the central goals of archaeological re-
search. Regardless of the cultural and environmental
context of the individual researcher, archaeologists
working on prestate cultural contexts are forced to ex-
plore the long- and short-term processes of change and
variation in cultural practice within a single geographical
area. Moreover, such analysis and interpretation requires
researchers to address the question of why some dis-
tinctive cultural/social/economic developments occur in
one area but not in another. While there is only limited
consensus within the discipline on how to undertake
this work, as social scientists who deal with changing
material culture and human behavior through time ar-
chaeologists have no alternative but to discuss the tra-
jectory and mechanisms of change.

Prentiss and Chatters’s paper makes several important
contributions and challenges us to explore several di-
mensions of evolutionary archaeology further. It pro-
vides researchers with a complex comparative data set
that serves as an important first step in the recognition
and modeling of regional and interregional patterns of
prehistoric adaptation in western North America. In ad-
dition, it tackles the complicated issue of finding his-
torical, economic, and evolutionary significance in the
spatial and temporal patterns of the distribution of ma-
terial culture in a poorly known archaeological context.
From this perspective, Prentiss and Chatters are to be
congratulated on modeling regional and interregional
commonalities through time in a way that is consistent
with detailed archaeological data sets and explores the
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possible evolutionary connections between them.
Whether one agrees with their evolutionary approach,
let alone their interpretation, or not, this attempt to
bridge these different scales of research is rare in our
discipline and welcome.

Several points deserve further reflection. The first is
the need to consider mechanisms of isolation, diversi-
fication, and decimation. From the standpoint of both
evolutionary biology and the macroevolutionary mod-
eling of human societies, the existence of boundaries,
whether reproductive or cultural, is critical for the de-
velopment of variation or diversification. As noted else-
where (Shennan 2002, O’Brien and Lyman 2000), re-
searchers have recognized a wide range of mechanisms
by which cultural practices are maintained and altered
through time. From Prentiss and Chatters’s perspective
they appear to center upon ecological factors, with the
cyclical nature of diversification and decimation in pre-
historic times being closely linked to mid- and late-Ho-
locene environmental changes. As articulated by Shen-
nan (2002), this perspective assumes that diversity in
behavior in the past is the product of different courses
of action in different environments. While they are work-
ing at a larger scale than researchers looking at optimal
foraging theory, Prentiss and Chatters make the same
assumption: the selection of specific subsistence strat-
egies is guided by the principle of optimality, which as-
sumes that individuals will relate to their environment
in ways that will maximize their reproductive success
(see Shennan 2000). One of the concerns that I have with
this assumption is that such macroevolutionary mod-
eling runs the risk of equating environmental and sub-
sistence changes with cultural developments in a way
that is overly deterministic and risks overlooking some
of the subtle regional variations in cultural systems. An
additional point to consider is that unless one believes
that such boundaries and forces are strictly environ-
mental, it is necessary to explore them from the stand-
point of social agency and social organization. It is im-
portant to recognize that the modes of transmission and
selective pressures are likely to be different for different
realms of human behavior (e.g., lithic technology versus
subsistence economy). The challenge is, of course, that
in this particular case the archaeological generation of
culture-history sequences is based on many dimensions
of the human past, not just environmental conditions.
While stressing the need to understand synchronic
changes in multiple environmental regions of western
North America, Prentiss and Chatters devote only lim-
ited time to addressing the mechanisms of isolation, let
alone the transference of such systems through time.
While noting the existence of different forms of isolation
(effective and geographical), their model is limited in its
application by the restricted discussion of the forms of
isolation. While Prentiss and Chatters argue that a range
of cultural and environmental processes serve as sorting
processes, this is not explored in sufficient detail. This
focuses attention once again on the ongoing debate about
the extent to which biological models of evolution are
applicable to cultural phenomena and, more specifically

in this case, what scale (“culture” versus “species”) is
appropriate for archaeological units of analysis. The in-
terrelationships of human agency, scale, time, and the
transition of aspects of human culture through time will
continue to be debated by researchers for a long time,
and the work of Prentiss and Chatters contributes toward
this fundamental dialogue.

r . lee lyman and michael j . o ’brien
Department of Anthropology, University of Missouri,
Columbia, Mo. 65211-1440, U.S.A. (lymanr@
missouri.edu). 19 viii 02

We welcome any effort to apply concepts developed in
evolutionary biology and paleobiology to the archaeo-
logical record, but we expect that they will bear some
semblance to the original formulations both theoreti-
cally and methodologically. Prentiss and Chatters apply
several paleobiological concepts to their study of cultural
diversification and decimation, but the results are not
compelling.

First, Prentiss and Chatters misrepresent punctuated
equilibrium, which is not about the “differential emer-
gence and survival of new . . . Baupläne” but about a
particular combination of evolutionary tempo and the
mode of emergence of taxa of higher than species rank.
The term was coined by Eldredge and Gould (1972) to
refer to the view that evolution proceeds primarily
through abrupt speciational events separated by long pe-
riods of evolutionary stasis. The punctuated-equilibrium
model specifies that daughter species arise only by clad-
ogenesis, originating near the periphery of the range of
the parent species and sometimes spreading back into
the locale still occupied by the parent population. Thus
in a local geological section there should be a clear mor-
phological difference between ancestor and descendant.
Only a single kind of speciation, peripatric speciation
(Mayr 1982a, b), is identified. It involves geographic iso-
lation of a parent population from a daughter population,
which eventually results in the biological reproductive
isolation of the two populations, their morphological di-
vergence, and the creation of two lineages. Except for
their mention of “isolation,” Prentiss and Chatters ig-
nore all other aspects of peripatric speciation, an omis-
sion that renders their use of the term “punctuated equi-
librium” metaphorical.

Further, Prentiss and Chatters imply that punctuated
equilibrium involves only tempo, but it involves both
tempo and mode. Gould and Eldredge continually
pointed out that punctuated equilibrium is “a specific
claim about speciation and its deployment in geological
time; it should not be used as a synonym for any theory
of rapid evolutionary change at any scale” (Gould 1982:
84). Gould suggested that the cladogenetic event should
take place over ≤1% of the duration of a taxon’s sub-
sequent existence in stasis. Given the geologically rapid
rate of punctuated cladogenesis and its resultant pale-
ontological invisibility, Gould and Eldredge (1977:121)
stated that “stasis,” defined as nondirectional fluctua-
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tion in a lineage’s morphometry, was a good indication
of the equilibrium part of the model. Prentiss and Chat-
ters ignore this point.

Second, the durations of the particular instances of
cultural cladogenesis and stasis depicted by Prentiss and
Chatters are difficult to determine. They present no syn-
thesis of calendrical data for any of the three regions they
discuss, and without such a synthesis we cannot tell
whether a particular sequence represents gradual change
or stasis punctuated by abrupt cladogenesis. Their figures
suggest that cladogenesis was rather rapid in each of the
three areas, but that may be a function of their graphing
algorithm. They do not tell us how they lumped the
widely dispersed archaeological materials they mention.
Thus, any time-transgressive appearance and “decima-
tion” of, say, the serial forager Bauplan in the Pacific
Northwest is muted to some unknown degree.

Third, it is not surprising that Prentiss and Chatters
misunderstand Baupläne, because instead of citing the
relevant biological or paleobiological literature on the
concept (e.g., Hall 1996, Wray 1999) they cite other an-
thropologists and archaeologists who have similarly mis-
understood the concept (e.g., Rosenberg 1994, Spencer
1997). This is not to say that the concept is not of use
in archaeological endeavors or that it cannot be reworked
in order to accommodate archaeological data (O’Brien
and Lyman 2000). Biological Baupläne are conceptual
(ideational) units rather than empirical units (actual ob-
jects) and thus can be viewed at a variety of scales. Pren-
tiss and Chatters are unclear with respect to the scale of
their cultural Baupläne. The problems this creates are
exacerbated when they indicate that Baupläne are anal-
ogous to replicators or genomes and that within any par-
ticular category of Baupläne there can be varied empir-
ical expressions or different phenotypes. Here they seem
to be equating Baupläne with taxa, but the latter concept
does not appear in their discussion.

Fourth, the imprecision with which Prentiss and Chat-
ters use the term Baupläne has dire consequences for
their use of clade-diversity diagrams. Such diagrams are
built to display the multiplication and extinction of spe-
cies or some higher taxonomic unit within a clade and
are founded on the assumption of phylogenetic conti-
nuity, or heredity, between taxa included in the graph.
But a critical data requirement for using clade-diversity
diagrams is that the taxa be of the same scale and not
overlap in definitive features. In other words, one’s sys-
tematics must contend with both phylogenetic history
and position within the taxonomic hierarchy (see Cra-
craft 1981:461). The names that Prentiss and Chatters
have assigned to their Baupläne indicate that the units
variously overlap and that they vary considerably in their
distinctiveness. They appear to constitute taxa of differ-
ent rank, and this makes them useless for studies of clade
diversity (see Lyman and O’Brien 2000). It is impossible
to assess how distinctive they are and thus of what tax-
onomic rank they might be because Prentiss and Chat-
ters do not define them. Thus it is unclear whether what
is graphed in their figures is what paleobiologists refer
to as taxonomic diversity or morphological disparity

(Gould 1995). These facts render Prentiss and Chatter’s
results not only nonreplicable but epistemologically in-
valid. The construction of clade-diversity diagrams in the
context of Darwinian theory is a way of exploring and
explaining the history of diversity within an artifact lin-
eage, but only so long as we pay attention to systematics.

Reply

william c. prentiss and
james c. chatters
Missoula, Mont., and Seattle, Wash., U.S.A. 7 x 02

We thank all of the commentators for their thoughtful
insight and stimulating questions. They provide us with
the opportunity to revisit and expand upon a number of
points that were impossible to consider in depth in this
short article. Several themes appear in the interesting
comments of Belfer-Cohen, Bettinger, Kuijt, and Habu,
including environmental determinism, assumptions of
optimality, processes of isolation and cultural transmis-
sion, and the evidence for stasis. Lyman and O’Brien, in
contrast, seek to defend their own evolutionary frame-
work by dismissing our research on the basis of misused
terminology.

Belfer-Cohen, Kuijt, and, to a lesser degree, Bettinger
raise the issue of environmental determinism and simple
adaptationism. While this is an important concern, we
suggest that it is not relevant to our work. By basing our
model upon the work of Gould (1989), with its para-
mount emphasis on historical contingency, we explicitly
sought to avoid adaptationist and determinist assump-
tions. Belfer-Cohen argues that we ignore historical con-
tingency in favor of environmental determinism. She as-
sumes that since the environment has a major impact
on change in our case studies we must be assuming that
it operates as a mechanistic driver. This is a misunder-
standing of our model, which actually asserts that di-
versification and decimation in cultural practices are as-
sociated with variability in the degree of isolation and
competitive conditions affecting a given population. The
environment does not dictate the form of the cultural
divergence; it only helps (along with demography) to pro-
vide a selective context for evolutionary process, mea-
sured as effective human population density. Similarly,
it is not environmental deterioration per se that stim-
ulates competition between adaptive systems (as Bettin-
ger suggests we believe) but changes in effective popu-
lation density. That same competition would ultimately
develop in any case as populations grew under positive
environmental conditions.

Kuijt takes Belfer-Cohen’s argument one step farther
when he suggests that we rely upon assumptions of op-
timality to such a degree that we overlook potential re-
gional variation in cultural systems. Nowhere in the pa-
per did we say or cite anything that placed us within
this adaptationist school of thought. To persist, eco-
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nomic strategies do not have to be optimal, only func-
tional. Bettinger (1998) notes that most innovative
change is a consequence of modification of existing tech-
nologies and reorganization of old strategies. Thus, many
elements of new evolutionary configurations will be not
adaptations but exaptations (Gould and Vrba 1982), each
a combination of newer and older parts “co-opted” to
function as a newly integrated whole (Gould 2000:123).
If these wholes act as competitive evolutionary units,
then variation in their form will be necessary if evolution
is going to proceed at this scale. Thus, it was vital that
we identify variation. Indeed, we joined David and
Sterner (1999) in arguing that cultural variation was
greater in the past than archaeologists have often been
willing to recognize.

Several commentators (Bettinger, Kuijt, and Habu) are
concerned with Bauplan transmission and the impact of
different forms of isolation on the emergence of new
variants. Our argument used the Bauplan concept to de-
note diversification and decline in higher-order variation;
we did not discuss the interesting microevolutionary
problem of how new Baupläne emerge. Bettinger delves
into this topic, noting that the Bauplan is not transmit-
ted as a complete, integrated package. He argues that,
rather, its logic emerges as a consequence of the opera-
tion of its various elements as a unit. From a macroev-
olutionary standpoint, it would be logical to expect new
Baupläne to develop in contexts of isolation, where new
and different combinations of behavioral variants could
more frequently become integrated into new forms. Even
if the Bauplan itself is not transmitted as a whole, this
does not mean that ideology has no role in the emergence
of cultural variation. Ideological barriers can effectively
isolate human populations with much the same impact
as geographic isolation. As we noted, this should be
marked archaeologically by rapid and geographically dis-
tinctive coincident change in the use of symbolism and
adaptive strategies.

Habu warns that although our figures give the im-
pression that some systems persisted as static entities
for more than a thousand years, this may not have been
the case. This comment brings up important theoretical
and empirical issues. From a theoretical standpoint, the
question is whether higher-order entities can remain in
stasis for extended periods. Under punctuated equilib-
rium this would be expected, but for stasis to persist
lower-order variation would be fundamental. Evolution-
ary biologists have outlined a variety of ways in which
stasis is maintained, including stabilizing selection on
local populations (Wright 1931, Gould 2002), habitat
tracking (Eldredge 1995, 1999), local adaptive plasticity
(Lieberman and Dudgeon 1996), and selective culling of
outer variants around a mean (Vrba 1980). It is not dif-
ficult to imagine that these processes could also impact
the persistence of cultural systems, resulting in fluctu-
ating or oscillating patterns (Bamforth 2002, Shennan
and Wilkinson 2001) around a basic structural model or
Bauplan. From an empirical standpoint, we supported
our contentions regarding differential persistence of so-
cioeconomic systems with discussion of data associated

with settlement patterns, subsistence strategies, and
technological organization. We cited an extensive list of
sources providing primary data supporting our conten-
tions. We do acknowledge that archaeologists should pay
more attention to processes that generate stasis, for, as
Gould (2002:759) notes, “stasis is data.”

Lyman and O’Brien can find little support in our work
for their own views and consequently provide a variety
of criticisms. First, they contend that we fail to provide
details supporting our contention that evolution has fol-
lowed the pattern of punctuated equilibrium. In partic-
ular, they suggest that we discuss only isolation and do
not outline the processes leading to lineage divergence.
In response we can only suggest that they reread our
paper, because we were explicit about the impact of iso-
lation on variation and the role of niche reorganization
in the emergence of new socio-economies. Second, they
accuse us of ignoring the role of stasis in punctuated
equilibrium. Although the emphasis in this paper was
not on stasis, an important part of our model was the
explicit acknowledgment that higher-order stasis has
persisted for extended periods in all the cultural se-
quences reviewed and that special conditions are re-
quired for significant variation to emerge. This means
that the processes that prevent stasis from breaking
down must be “unlocked” (Gould 2002). We argued that
the most powerful means is isolation and niche reorgan-
ization, producing cladogenesis through a process similar
to allopatric speciation. We backed up our theoretical
contentions with archaeological data, something rarely
accomplished by Lyman and O’Brien. Finally, they argue
that they cannot determine the relative durations of ep-
isodes of cladogenesis and stasis because we provide no
“synthesis of calendrical data” and no indication of how
we “lumped the widely dispersed archaeological mate-
rials” to create our graphics. This is an odd comment,
since we provided extensive discussion of radiocarbon-
dated chronologies, emphasizing a wide variety of ar-
chaeological evidence for variability in integrated human
behavior. Our data clearly support patterns of geologi-
cally abrupt cladogenesis and extended stasis. We are not
sure how we could have made these issues clearer and
can only wonder why these critics do not challenge us
on any of the particulars of our case studies.

Lyman and O’Brien claim that, with Rosenberg (1994),
we misunderstand the Bauplan concept. This is non-
sense. As we said at the outset, the Bauplan concept is
an effective tool for describing structural variation. Thus,
when we speak of variability in Bauplan or the emer-
gence of new Baupläne we are speaking of disparity in
the form of socioeconomic organization. Within a given
Bauplan we could expect a nearly infinite array of actual
expressions. Some periods of cultural diversification will
give rise to such substantial disparity that each new sys-
tem could reflect an entirely new Bauplan and thus also
a new cultural clade.

Lyman and O’Brien assert that our imprecision about
the definition of Bauplan is fatal for our construction of
clade-diversity diagrams, but our paper has no such di-
agrams. Our graphics merely illustrate our arguments,
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derived from the archaeological data, that substantial
disparity in socioeconomic systems has periodically oc-
curred and has severely affected the cultural history of
each region (see also David and Sterner 1999). These do
not illustrate histories or phylogenetic relationships be-
tween clade members. Indeed, it is possible that more
than one cultural clade is represented in each graph.

On the surface, Lyman and O’Brien reject our chal-
lenge to their self-proclaimed authority on evolutionary
matters on the basis of technicalities derived from pa-
leontological systematics. In reality, they find our model
unacceptable because it avoids the reductionism and
adaptationism inherent in their brand of evolutionary
archaeology. Their reliance on Dawkins’s (1976, 1990)
notion that evolution proceeds through competition be-
tween genes via their use of extended phenotypic vehi-
cles (including artifacts) places them in the position of
defending the outmoded model of all evolutionary
change except stylistic drift as adaptive and driven from
the bottom up. If cultural change must also reflect this
ladder of progress, then models that assert contrary ico-
nographies must be automatically assumed to be invalid.
This model has been critiqued in evolutionary biology
for subverting Darwin’s original emphasis upon individ-
ual organisms (Dover 2000, Gould 2002) and for avoiding
consideration of evolutionary phenomena acting on
higher phylogenetic levels (Eldredge 1995, Gould 2002,
Wilson and Sober 1994). Further, the basic tenets of its
archaeological manifestation (artifact selectionism) have
been recently critiqued as empirically unwarranted and
thus largely metaphorical (Bamforth 2002). We join a
larger group of archaeologists asserting the empirically
warranted conclusion that, while Darwinian processes
act to create cultural evolution, the fundamentals of the
process are not necessarily the same as those of biology
(Spencer 1997). Let us celebrate the evolution of an ar-
chaeology that can embrace the genius of Charles Dar-
win but avoid disservice to his discipline through mis-
appropriation of its tenets.
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h a l l , b . k . 1996. Baupläne, phylotypic stages, and constraint:
Why there are so few types of animals. Evolutionary Biology
29:215–61. [rll, mjo]

h a m m a t t , h . h . 1997. Late Quaternary stratigraphy and ar-
chaeological chronology in the Lower Granite Reservoir area,



56 F current anthropology Volume 44, Number 1, February 2003

Lower Snake River, Washington. Ann Arbor: University
Microfilms.

h a r d i n , g . 1960. The competitive exclusion principle. Science
131:1292–97.

h a y d e n , b . 1981. Research and development in the Stone Age:
Technological transitions among hunter-gatherers. current
anthropology 22:519–48.

———. 1990. Nimrods, piscators, pluckers, and planters: The
emergence of food production. Journal of Anthropological Ar-
chaeology 9:31–69.

———. 1994. “Competition, labor, and complex hunter-gather-
ers,” in Key issues in hunter-gatherer research. Edited by E. S.
Burch Jr. and L. J. Ellana, pp. 223–42. Oxford: Berg.

———. 1995a. “A new overview of domestication,” in Last hunt-
ers, first farmers. Edited by T. D. Price and A. B. Gebauer, pp.
273–300. Santa Fe: School of American Research Press.

———. 1995b. “Pathways to power: Principles for creating socio-
economic inequalities,” in Foundations of social inequality.
Edited by T. D. Price and G. M. Feinman, pp. 15–78. New
York: Plenum Press.

———. 1998. Practical and prestige technologies: The evolution
of material systems. Journal of Archaeological Method and
Theory 5:1–55.

h e b d a , r . , a n d r . m a t h e w e s . 1984. Holocene history of
cedar and native Indian cultures of the North American Pacific
Coast. Science 225:711–13.

h e u s s e r , c . j . 1985. “Quaternary pollen records from the Pa-
cific Northwest Coast: Aleutians to the Oregon-California
boundary,” in Pollen records of Late Quaternary sediments.
Edited by V. M. Bryant and R. G. Holloway, pp. 167–89. Dallas:
American Association of Stratigraphic Palynologists
Foundation.

h i t c h c o c k , r . k . , a n d j . i . e b e r t . 1984. “Foraging and
food production among Kalahari hunter/gatherers,” in From
hunters to farmers. Edited by J. D. Clark and S. A. Brandt, pp.
328–48. Berkeley: University of California Press.

i m a m o t o , s . 1976. “Analysis of the Glenrose faunal re-
mains,” in The Glenrose Cannery site. Edited by R. G. Mat-
son, pp. 21–41. National Museum of Man, Archaeological Sur-
vey of Canada, Mercury Series 52.

j e f f e r i e s , r . w. 1997. Middle Archaic bone pins: Evidence of
Mid-Holocene regional scale social groups in the Southern
Midwest. American Antiquity 62:464–88.

j o h n s o n , a . m . , a n d a . e . j o h n s o n . 1998. “The Plains
Woodland,” in Archaeology on the Great Plains. Edited by W.
R. Wood, pp. 201–34. Lawrence: University of Kansas Press.

j o n e s , t . l . , g . m . b ro w n , l . m . r a a b , j . l . m c
v i c k e r , w. g . s p a u l d i n g , d . j . k e n n e t t , a .
y o r k , a n d p . w a l k e r . 1999. Environmental imperatives
reconsidered: Demographic crises in western North America
during the medieval climatic anomaly. current anthropol-
ogy 40:137–70.

k a e s t l e , f . 1997. Molecular analysis of ancient DNA from
western Nevada. Nevada Historical Quarterly 40:85–96.

k a u f f m a n , s . 1993. The origins of order: Self-organization
and selection in evolution. New York: Oxford University
Press.

k e n t , s . 1989. Farmers as hunters. Cambridge: Cambridge
University Press.

k i r c h , p . v. 1997. Microcosmic histories: Island perspectives
on global change. American Anthropologist 99:30–42.

———. 2000. On the road of the winds. Berkeley: University of
California Press.

l i e b e r m a n , b . s . , a n d s . d u d g e o n . 1996. An evalua-
tion of stabilizing selection as a mechanism for stasis. Palaeo-
geography, Palaeoclimatology, Palaeoecology 127:229–38.

l i g h t f o o t , r . r . 1989. “Cultural component II,” in The
Hidden Falls site, Baranoff Island, Alaska. Edited by Stanley
Davis, pp. 199–273. Brockport: Alaska Anthropological
Association.

l y m a n , r . l e e , a n d a n n c . b e n n e t t . 1991. “Discus-
sion (Archaeology of Whale Cove),” in Prehistory of the
Oregon coast: The effects of excavation strategies and assem-

blage size on archaeological inquiry. Edited by R. Lee Lyman,
pp. 276–77. San Diego: Academic Press.

l y m a n , r . l . , a n d m . j . o ’ b r i e n . 2000. Measuring and
explaining change in artifact variation with clade-diversity dia-
grams. Journal of Anthropological Archaeology 19:39–74. [rll,
mjo]

l y m a n , r . l . , a n d r . ro s s . 1988. Oregon coast prehistory:
A critical history and a model. Northwest Anthropological Re-
search Notes 22:67–119.

m a c d o n a l d , g . , a n d r . i n g l i s . 1981. An overview of
the North Coast Prehistory Project. BC Studies 48:37–63.

m a c k , r . n . , v. m . b ry a n t , a n d s . v a l a s t ro . 1978.
Late Quaternary pollen record from Big Meadow, Pend Oreille
County, Washington. Ecology 59:956–66.

m a c k , r . n . , n . w. ru t t e r , a n d s . v a l a s t ro . 1978.
Late Quaternary pollen records from the Sanpoil River Valley,
Washington. Canadian Journal of Botany 56:1642–50.

m a c k , r . n . , n . w. ru t t e r , s . v a l a s t ro , a n d v. m .
b ry a n t . 1978. Late Quaternary vegetation history at Waits
Lake, Colville River Valley, Washington. Botanical Gazette
139:499–506.

m c s h e a , d . w. 1993. Arguments, tests, and the Burgess
Shale: A commentary on the debate. Paleobiology 19:399–402.

m a d s e n , d . b . , d . r h o d e , d . k . g r a y s o n , j . m .
b ro u g h t o n , s . d . l i v i n g s t o n , j . h u n t , j .
q u a d e , d . n . s c h m i t t , a n d m . w. s h a v e r i i i .
2001. Late Quaternary environmental change in the Bonneville
Basin, Western USA. Palaeogeography, Palaeoclimatology, Pa-
laeoecology 167:243–71.

m a d s e n , d . b . , a n d s . r . s i m m s . 1998. The Fremont
complex: A behavioral perspective. Journal of World Prehistory
12:255–336.

m a n n , d . h . , a . l . c ro w e l l , t . d . h a m i l t o n , a n d
b . p . fi n n e y. 1998. Holocene geologic and climatic history
around the Gulf of Alaska. Arctic Anthropology 35:112–31.

m a r k g r a f , v. , a n d t . l e n n o n . 1986. Paleoenvironmen-
tal history of the last 13,000 years of the eastern Powder River
Basin, Wyoming, and its implications for prehistoric cultural
patterns. Plains Anthropologist 31:1–12.

m a r w i t t , j . p . 1970. Median Village and Fremont culture re-
gional variation. University of Utah Anthropological Papers
91.

———. 1986. “Fremont cultures,” in Handbook of North Ameri-
can Indians, vol. 11, Great Basin. Edited by W. L. D’Azevedo,
pp. 161–72. Washington, D.C.: Smithsonian Institution Press.

m a s o n , a . 1994. The Hatzick Rock site: A Charles culture
settlement. M.A. thesis, Department of Anthropology and So-
ciology, University of British Columbia, Vancouver, B.C.

m a t s o n , r . g . 1976. The Glenrose Cannery site. National
Museum of Man, Mercury Series, Archaeological Survey of
Canada Paper 52.

———. 1989. “The Locarno Beach phase and the origins of the
Northwest Coast pattern,” in Development of hunting-fishing-
gathering maritime societies along the West Coast of North
America. (Reprint Proceedings vol. 3C.) Edited by B. Onat. Se-
attle: The Circum-Pacific Prehistory Conference.

m a t s o n , r . g . , a n d g . c o u p l a n d . 1995. The prehistory
of the Northwest Coast. San Diego: Academic Press.

m a t s o n , r . g . , h . p r a t t , a n d l . r a n k i n . 1991. 1989
and 1990 Crescent Beach excavations, final report: The origins
of the Northwest Coast ethnographic pattern: The place of the
Locarno Beach phase. MS, British Columbia Ministry of Small
Business, Culture and Tourism, Archaeology Branch, Victoria,
B.C.

m a y r , e . 1982a. Speciation and macroevolution. Evolution 36:
1119–32. [rll, mjo]

———. 1982b. “Process of speciation in animals,” in Mecha-
nisms of speciation. Edited by C. Barigozzi, pp. 1–19. New
York: Wiley-Liss. [rll, mjo]

m e h r i n g e r , p . i . , j r . 1985a. “Late Quaternary pollen re-
cords from the interior Pacific Northwest and northern Great
Basin of the United States,” in Pollen records of Late Quater-
nary sediments. Edited by V. M. Bryant and R. G. Holloway,



prentiss and chatters Cultural Diversification and Decimation F 57

pp. 167–89. Dallas: American Association of Stratigraphic Paly-
nologists Foundation.

———. 1985b. Late Quaternary vegetation and climates of
south-central Washington. Report to Pacific Northwest Labora-
tory, Department of Anthropology, Pullman.

m i n o r , r . , a n d k . a . t o e p e l . 1986. The archaeology of
the Tahkenitch Landing site: Early prehistoric occupation on
the Oregon coast. Heritage Research Associates Report 46.

m i t c h e l l , d . h . 1988. “Changing patterns of resource use in
the Queen Charlotte Strait, British Columbia,” in Prehistoric
economies of the Northwest Coast. Edited by B. L. Isaac, pp.
245–90. Greenwich, Conn.: JAI Press.

m o r r i s o n , k . d . 1994. The intensification of production: Ar-
chaeological approaches. Journal of Archaeological Method and
Theory 1:111–58.

m o s s , m . l . 1989. “Analysis of the vertebrate assemblage,” in
The Hidden Falls site, Baranof Island, Alaska. Edited by S.
Davis, pp. 93–120. Brockport: Alaska Anthropological Associa-
tion Monograph Series.

———. 1998. Northern Northwest Coast regional overview. Arc-
tic Anthropology 35:88–111.

m o s s , m . l . , a n d j . e r l a n d s o n . 1995. Reflections on
North American Pacific Coast prehistory. Journal of World
Prehistory 9:1–45.

m o s s , m . l . , j . e r l a n d s o n , a n d r . s t u c k e n r a t h .
1990. Wood stake weirs and salmon fishing on the Northwest
Coast: Evidence from Southeast Alaska. Canadian Journal of
Archaeology 14:143–58.

n e i m a n , f . d . 1995. Stylistic variation in evolutionary per-
spective: Inferences from decorative diversity and interassem-
blage distance in Illinois Woodland ceramic assemblages.
American Antiquity 60:7–36.

o ’ b r i e n , m . j . , a n d r . l . l y m a n . 2000. Applying evolu-
tionary archaeology. New York: Kluwer Academic/Plenum
Publishers.

o e t t i n g , a . 1990. “Aboriginal settlement in the Lake
Abert–Chewaucan Marsh Basin, Lake County, Oregon,” in
Wetland adaptations in the Great Basin. Edited by J. C. Janet-
ski and D. B. Madsen, pp. 183–205. Brigham Young University,
Museum of Peoples and Cultures, Occasional Papers 1.

p a r r , r . l . , s . w. c a r l i s l e , a n d d . h . o ’ ro u r k e .
1996. Ancient DNA analysis of Fremont Amerindians of the
Great Salt Lake Wetlands. American Journal of Physical An-
thropology 99:507–18.

p e t e r s o n , k . l . 1988. Climate and the Dolores River Ana-
sazi. University of Utah Anthropological Papers 113.

p i e l o u , e . c . 1991. After the Ice Age. Chicago: University of
Chicago Press.

p o k o t y l o , d . l . , a n d d . m i t c h e l l . 1989. “Prehistory
of the Northern Plateau,” in Handbook of North American In-
dians, vol. 12, Plateau. Edited by D. E. Walker, pp. 81–102.
Washington, D.C.: Smithsonian Institution Press.

p r a t t , h . 1992. The Charles culture of the Gulf of Georgia: A
reevaluation of the Charles culture and its three phases. M.A.
thesis, Department of Sociology and Anthropology, University
of British Columbia, Vancouver, B.C.

p r e n t i s s , w. c . 2000. Late Prehistoric resource intensifica-
tion and extensification on the Northwestern Plains. MS.

p r e n t i s s , w. c . , a n d j . c . c h a t t e r s . 2002. The evolu-
tion of collector systems in the Pacific Northwest Region of
North America. Senri Ethnological Studies. In press.

p r e n t i s s , w. c . , a n d i . k u i j t . 2001. The evolution of
complex hunter-gatherer communities on the Canadian Pla-
teau. Paper presented at the 2001 annual meeting of the Soci-
ety for American Archaeology, New Orleans, La.

p r e n t i s s , w. c . , e . j . ro m a n s k i , a n d m . l .
d o u t h i t . 1988. Hunter-gatherer land use and lithic procure-
ment in the Central Big Horn Basin, Wyoming. Wyoming Ar-
chaeologist 31:33–54.

r e e v e s , b . o . k . 1990. “Communal bison hunters of the
Northern Plains,” in Hunters of the recent past. Edited by L.
B. Davis and B. O. K. Reeves, pp. 168–94. London: Unwin
Hyman.

r e h e r , c . a . , a n d g . c . f r i s o n . 1980. The Vore site,
48CK302: A stratified buffalo jump in the Wyoming Black
Hills. Plains Anthropologist Memoir 16.

r e n f r e w, c . 1969. Trade and culture process in European pre-
history. current anthropology 10:151–69.

r i c h a r d s , t . h . , a n d m . k . ro u s s e a u . 1987. Late Pre-
historic cultural horizons on the Canadian Plateau. Depart-
ment of Archaeology, Simon Fraser University, Publication 16.

r i c h e r s o n , p . j . , r . b o y d , a n d r . l . b e t t i n g e r .
2001. Was agriculture impossible during the Pleistocene but
mandatory during the Holocene? A climate change hypothesis.
American Antiquity 66:387–412.

r i d l e y, m . 1990. Analysis of the Burgess Shale. Paleobiology
19:519–21.

ro s e n b e r g , m . 1994. Pattern, process, and hierarchy in the
evolution of culture. Journal of Anthropological Archaeology
13:307–40.

———. 1998. Cheating at musical chairs: Territoriality and se-
dentism in an evolutionary context. current anthropology
39:653–84.

s c h a e p e , d . 1998. Recycling archaeology: Analysis of material
from the 1973 excavation of an ancient house at the Maner
site. M.A. thesis, Department of Archaeology, Simon Fraser
University, Burnaby, B.C.

s c h e i b e r , l . s . , a n d g . w. g i l l . 1996. “Bioarchaeology
of the Northwestern Plains,” in Archaeological and bioarcheo-
logical resources of the Northern Plains. Edited by G. C. Frison
and R. C. Mainfort, pp. 91–119. Arkansas Archeological Survey
Research Series 47.

s c h i f f e r , m . b . 1996. Some relationships between behavioral
and evolutionary archaeologies. American Antiquity 61:
643–62.

s e v e r s , p . d . s . 1974. Archaeological investigations at Blue
Jackets Creek, F1Ua-4, Queen Charlotte Islands, British Co-
lumbia, 1973. Canadian Archaeological Association Bulletin 6:
163–205.

s h e n n a n , s t e p h e n . 2000. Population, culture history, and
the dynamics of culture change. current anthropology 41:
811–35. [ik]

———. 2002. Archaeology and evolutionary ecology. World Ar-
chaeology 34(1):1–5. [ik]

s h e n n a n , s . j . , a n d j . r . w i l k i n s o n . 2001. Ceramic
style change and neutral evolution: A case study from Neo-
lithic Europe. American Antiquity 66:577–94.

s i m m s , s . r . 1986. New evidence for Fremont adaptive diver-
sity. Journal of California and Great Basic Anthropology 8:
204–16.

s i m p s o n , g . g . 1944. Tempo and mode in evolution. New
York: Columbia University Press.

s m i t h , c . s . 1983. A 4300-year history of vegetation, climate,
and fire from Blue Lake, Nez Perce County, Idaho. M.A. thesis,
Washington State University, Pullman, Wash.

s p e n c e r , c . s . 1997. Evolutionary approaches in archaeology.
Journal of Archaeological Research 5:209–64.

s p e t h , j . d . , a n d k . a . s p i e l m a n n . 1983. Energy
source, protein metabolism, and hunter-gatherer subsistence
strategies. Journal of Anthropological Archaeology 2:1–31.

s t a n l e y, s . 1979. Macroevolution. Baltimore: Johns Hopkins
University Press.

———. 1998. 2d edition. Macroevolution. Baltimore: Johns Hop-
kins University Press.

s t i n e , s . 1994. Extreme and persistent drought in California
and Patagonia during medieval time. Nature 369:546–49.

———. 1998. “A medieval climatic anomaly in the Americas,”
in Water, environment, and society in times of climatic
change. Edited by A. Issur and N. Brown. Dordrecht and Bos-
ton: Kluwer Academic.

———. 2000. On the medieval climatic anomaly. current an-
thropology 41:627–28.

s t ry d , a . r . , a n d m . k . ro u s s e a u . 1996. “The early
prehistory of the Mid Fraser-Thompson River area,” in Early
human occupation in British Columbia. Edited by Roy L. Carl-



58 F current anthropology Volume 44, Number 1, February 2003

son and Luke Dalla Bona, pp. 177–204. Vancouver: University
of British Columbia Press.

s u t t o n , m . q . 1996. The current state of archaeological re-
search in the Mojave Desert. Journal of California and Great
Basin Archaeology 18:221–57.

t a i n t e r , j . a . 1988. The collapse of complex societies. Cam-
bridge: Cambridge University Press.

t a l b o t , r . k . , a n d l . d . r i c h e n s . 1996. Steinaker Gap:
An early Fremont farmstead. Museum of Peoples and Cultures
Occasional Papers 2.

t h o m a s , t . h . 1982. The 1981 Alta Toquima Project: A pre-
liminary report. Desert Research Institute Social Sciences Cen-
ter Technical Report Series 27.

t h o m p s o n , r . s . 1985. Paleoenvironmental investigations at
Seed Cave (Windust Cave H-45FR46). Franklin County, Wash-
ington. Eastern Washington University Reports in Archaeology
and History 100–41.

t i f f a n e y, j . a . 1983. “An overview of the Middle Missouri
tradition,” in Prairie archaeology. Edited by G. E. Gibbon, pp.
87–108. University of Minnesota, Minneapolis, Publications in
Anthropology 3.

t o o m , d . l . 1992a. Radiocarbon dating of the Western Initial
Middle Missouri Variant: Some new dates and a critical review
of old dates. Plains Anthropologist 37:115–28.

———. 1992b. “Early village formation in the Middle Missouri
Subarea of the Plains,” in Long-term subsistence change in
prehistoric North America. Research in Economic Anthropol-
ogy suppl. 6. Edited by D. R. Croes, R. A. Hawkins, and B. L.
Isaac, pp. 131–91. Greenwich, Conn.: JAI Press.

———. 1992c. Climate and sedentism in the Middle Missouri
subarea of the Plains. Ph.D. diss., University of Colorado, Boul-
der, Colo.

———. 1996. “Archaeology of the Middle Missouri,” in Archaeo-

logical and bioarchaeological resources of the Northern Plains.
Edited by G. C. Frison and R. C. Mainfort, pp. 56–76. Arkansas
Archeological Survey Research Series 47.

t o r r e n c e , r . 1986. Production and exchange of stone tools:
Prehistoric obsidian in the Aegean. Cambridge: Cambridge
University Press.

v r b a , e . s . 1980. Evolution, species, and fossils: How does life
evolve? South African Journal of Science 76:61–84.

w e a v e r , m . p . 1991. 3d edition. The Aztecs, Maya, and their
predecessors. New York: Academic Press.

w i l s o n c o n s u l t a n t s , l t d . 1992. Excavations at the
Baker site EdQx 43, Monte Creek. MS, Archaeology Branch,
Victoria, B.C.

w i l s o n , d . s . , a n d e . s o b e r . 1994. Reintroducing group
selection to the human behavioral sciences. Behavioral and
Brain Sciences 17:585–654.

w i n h a m , r . p . , a n d f . a . c a l a b r e s e . 1998. “The Mid-
dle Missouri tradition,” in Archaeology on the Great Plains.
Edited by W. R. Wood, pp. 269–307. Lawrence: University of
Kansas Press.

w i n h a m , r . p . , a n d e . j . l u e c k . 1994. “Cultures of the
Middle Missouri,” in Plains Indians, a.d. 500–1500. Edited by
K. H. Schlesier, pp. 149–75. Norman: University of Oklahoma
Press.

w o o d , w. r . 1980. “Plains trade in prehistoric and protohis-
toric intertribal relations,” in Anthropology on the Great
Plains. Edited by W. R. Wood and M. Liberty, pp. 98–109. Lin-
coln: University of Nebraska Press.

w r a y, g . a . 1999. The origin of animal body plans: A study in
evolutionary developmental biology. Paleobiology 25:139–43.
[rll, mjo]

w r i g h t , s . 1931. Evolution in Mendelian populations. Genet-
ics 16:97–159.


	Cultural Diversification and Decimation in the Prehistoric Record
	Cultural Diversification and Decimation in the Prehistoric Record

