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12 The Ecology of Human Colonization in Pristine Landscapes

C. Michael Barton, Steven Schmich, and Steven R. James

# he peopling of the Western Hemisphere was one
of the most significant biogeographic phenomena in
madern human history prior Lo the development of agri-
culture, Humans spread inte two new continents and
into the last conlinental-scale “pristing” ecosystetn on
the planet. The first colonizers of the Americas were
successful arctic lnnter-gatherars who were adapted to
the rigorous environments of Siberia and Beringla and
possibly to the frigid coasts that bordered these areas.
As they entered the Americas, they lound themselves
in a truly new world: a world of forest and woodland
instead of steppe and tundra, a world with a new flora
and naive fauna, some of which were similar to the taxa
they knew but mary of which were unlamiliar _

Such circumstances have happencd enly two other
times for modern humans on a coninental scale: the
colonization of Sahul (the New Guinea-Australia con-
tinent during low Pleistocene seq levels] and the colo-
nization of the land areas exposed by retreating ice
sheets at the end of the Pleistocene. These setiings
provide the only baselines for evaluating the effects
of preagricultural humans on prisline ecosystems and
the effects of any humans on contineatal-scale pristine
ecosystems. These settings also allow us to view as:
pects of human behavioral ecology that are not readily
apparcnut in populated landscapes. Certainly the later
lmman expansion to islands of the Pacific Ocean, Indian
Doean, and Mediterranean Sea also provides valuable
examples [or study However, the limited geographic
size and biological isolation of most of these islands,
coupled with the fact that most of the colonizer soci-
etias were agnculturalists, make them special cases
that are distinet from the initial colonization of the ter
restrial ecosystems that characterize continental land-
MASEES.

In the last decade, research into the peopling of
the Americas and other landmasses has started to move
away from simply documenting the earlisst human pras-
ence or detailing the activilies of single sites and has
begun to lock more broadly at the processes and effects
of colonization behavicr from an ecological perspec-

tive. This change in focus is exemplified by many of
the chapters in this volume, and Anderson and Gillam
[2000] provide an excellent review of such studiss else-
where, One such pioneering work is Eelly and Todd's
[1988) article on the peopling of the Americas. Subse-
quent treatments by Amick (1996), Anderson and Gil-
lam [2000), MacDonald (1999, this volume], Meltzer
(2002, this volume)], and Sleele et al. [1998) build on
this work in the New World. Studies by Housely et al,
(1997] exemplify similar contributions on Europe, and
those by Beaton (1991} and Webb (1998; Wehb and
Rindos 1997 focus on the colonization of Australia.

These studies model different aspects of the initial
colonization of the continental regions and the behav-
iors of their (irst inhabitants, Our objective here is not
to propose another new modal for the first Americans,
but to synthesize from these more specific works a gen-
cral model of initial human colonization of smpty land-
masses, Several other writers have proposed gencral
first-colonization models, most notably Beaton [1991)
and Webb and Rindos [(1997],

Beaton proposed two modal strategies for first colo-
mists: “transient explorer” and “estate seftler.” Tran-
sient explorers arexh.i@Iy mobile and constantly on the
loakout for landscape patches with a familiar theme,
such as a river vallev, Estate settlers establish them-
sclves in territories and colonize continents by split-
ting off into adjacent regions as populations grow. They
colonize as small groups essentially drop ofl along the
way. Beaton's two concepts are not mutnally exclusive,;
foraging groups can operate in either mode depending
on social and ecological contexts. However, he char
geterizas the initial colonization of Australia and the

Americas as more of a transient explorer plienomenon, -

whereas the subsequent spread throughout the land-
scape is hetter characterized in terms of estate setilers.

Webbh and Rindos tale a somewhat different per-
spective. They note that initial colomizers encounter
ceosvstems that are different from those from which
they came and have scant information about resource
availability and distribution. This leaves the first colo-
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nizers poorly adapied to the new lands. With only a
coarse perception of the new landscape and its re-
sources, these colonizers can most readily recognize,
and hence make use of, only the most obvious re-
sources. “Skimming the cream™ from the top of an eco-
system, they focus primarily on large animals and the
most apparent, most easily processed plant foods. How-
ever, this strategy gives the new landscape a low effec-
tive carrying capacity: resources are quickly exhansted
locally, forcing these poorly adapted colonizers lo move
to new locales, The result is an extremely rapid spread
of initial colonizers, all of whom use a similar restricted
set of resources thronghout their range.

Although simple and appealing, both models leave
unanswered questions about initial colonists. For ex-
ample, rather than moving to new locales, why dom’t
first colonists simply build on their knowledge of their
home territory? Isn't movement to yet another unknown
place riskier than staying put? What happens when
there is no place left to move to? What processes actu-
ally drive the switch from transient explorer to estats
settler?

Evolutionary Ecology and
Colonization Models

The general models described above can be recast in
terms of the concepts of evolutionary ecology. By focus-
on cost-benefit analysis, evolutionary ecology can ad-
dress some of the unanswered questions and make
these models more inclusive. Two now classic eco-
logical models for explaining forager behavior with re-
spect to resource availability and distribution are diet
breadth and patch choice. These models are described
in detail by Bettinger (1991:83-110), Foley (1985), Kelly
[1995:65-160), and Smith and Winterhalder (1992; Win-
terhalder and Smith 2000). Diet breadth models pre-
dict that potential resources can be ranked according
to caloric returns minus procurement and processing
costs. They predict that, when possible, foragers will
lend to take higher-ranking resources. As high-ranking
resources become unavailable, they will not be replaced
by just lowerranking resources, but by an increas-
ing diversity of lowerranking resources. Conversely
as higherranking resources become more available,
diet breadth will decrease as diverse lower ranking re-
sources are replaced by fewer higher-ranking ones.
Patch choice models describe forager spatial re-
sponses to variation in resource availabilily and dis-
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tribution. As humans forage in a particular landscape
ment costs rise as they become more difficult to find. At
some point, procurement costs in one patch exceed the
costs of moving to a new patch where resources have
not been depleted. Note that foragers are not expected
to exhanst resources within a patch; they only deplete
them enough to make moving to a new patch less costly
than continuing to forage in the current patch.

Both diet breadth and patch choice models make

‘several simplifying assumptions about the environment

and the distribution of resources. Furthermore, the ac-
tual costs of caloric benefits are difficult to calculate
accurately. These and other pragmatic concerns make
these models difficult to apply among modern foragers,
whose behavior can be observed, and virtually impos-
sible to use in any quantitative sense for archaeological
foragers (Eelly 1995:333-334). Nevertheless, the con-
cepts embodied in these models can be nsefully applied
qualitatively in a heuristic manner to better understand
the behavior of prehistoric foragers.

In this chapter, we combine concepts of both diet
breadth and patch cheice to develop a general model
for initial human colonizers ol empty landscapes. Argu-
ably these humans fill an empty niche, although there
may be some overlap with other animals, primarily
large carmivores and scavengers [sec Whitney-Smith,
this volume) and the few large omnivores. The absence
of other human competition and especially the lack of
prior human predation increase the effective availability
of large herbivores. Access to large prey would be par-
ticularly important to the first colonizers of the Ameri-
cas, who were almost certainly High Arctic foragers.
Foragers in high latitudes, by necessity, derive most
of their caloric intake from large terrestrial herbivores
and marine fauna (Kelly 1995, Speth and Spielmann
1983). These colonizers are thus preadapted to lake ad-
vantage of large herbiveres in the unoccupied hwman
niche. The same would be true of the hunter-gatherers
who first recolonized northern Europe as the Scandi-
navian ice sheet reireated northward at the end of the
Pleistocene. Even tropical foragers can rapidly become
big-game hunters under the same ecological circum-
stances (Webb and Rindos 1997). Furthermore, large
animals would be easily identified food sources for colo-
the new land, making their procurement costs lower
than those of less obvious resources (Eelly and Todd
1988). These characteristics combine with high calo-
ric values to give these taxa a high dietary ranking,
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causing humans initially to forego many other poten-
tial food sources. Although animal bones (along with
stone artifacts) are among the best-preserved residues
of the resources used by humans, the same overall pat-
tern of use should apply to other classes of materials,
Hence, the most obwious, most 2asily procured and pro-
cessed, and highest-quality resources—be they plants,
lithic raw materials, or wood —should be the most com-
monly used resources by initial colonizers.

At anv given locale, as lmmans filled their miche,
competition for large herbivores would increase as their
numbers declined due to successful hunting. Simulta-
neously these animals would learn to avoid humans,
These factors would decrease the elfective availability
of large herbivores. Faced with a loss of such high-
ranking foods, humans would diversify their diet and
include foods that incur higher costs in procurement or
processing or that provide fewer calories per unit.

This scenario, however, ignores the possibility of
movement as described in paich choice models. Al-
though the depletion of high-ranking resources could
lead to increased dietary diversity, patch choice models
suggest that foragers will move to a new locality when
faced with resource depletion, as long as the costs
associated with movement are less than the costs of
resource procurement in the oniginal locale. As high-
ranking resources become mores difficult to procure, for
agers would simply move to another locality rather than
change their diet. Movement is penerally costly, espe-
cially movement beyond a group's territory or home
range, because the new landscape may be already oceu-
pied by other bumans. Movement into an area already
used by others increases competition for resources, in-
curs social debts, and may even provoke territorial de-
fense measures, all of which raise the costs of long-
distance movement. Movement within a home range is
less costly; it incurs only the costs that are directly as-
sociated with moving people and their belongings and
with building new facilities {z.g., residential structures,
nonportable processing equipment, and storage facili-
ties; Kelly 1983, 1905:120-148). In a populated land-
scape, however, home ranges are generally too small
for human movement alone to permit depleted herds of
large herbivores to recover.

In an unpopulated landscape, long-distance move-
ment mowrs the same physical costs as movement
within 2 home range but does not incur the social costs
garnered in a populated landscape. For first colomizers,
diet breadth models predict that foragers entering an
empty human niche will focus their subsistence on high-

ranking large herbivores. Patch choice models predict
that when human population growth or herbivore popu-
lation decline increases procurement costs, foragers
will move to new locales where large herbivores are
more casily obtained. An important aspect of patch
choice models is that they predict foragers will move
when precurement costs exceed movement costs, not
when resources in a patch are exhausted. For initial
colonizers, this threshold would be rapidly crossed be-
canse of the lack of other humans in the area Rather
than diversifying their diet by eating more costly foods,
humans would move frequently after only modest de-
pletion of herbivore populations.

Expectations and Testing

By applying the ecological models described above, we
can propose some general expectations about the na-
ture of settlement systems for the first human colo-
nizers of a landmass. We would expect them initially
to focus their subsistence on high-ranking resources,
that is, those offering the greatest caloric return for the
lowest procurement and processing costs. In terminal-
Pleistocene, temperate-latitude, continemtal environ-
ments (and probably subtropical savanmahs; Foley
1982), such resources would be best represented by
large mammalian herbivores, Although marive mam.
mals offer sipnificant caloric returns, their procurement
is generally more costly than that of terrestrial mam-
mals (Bleed 1986; Torrence 1989). If plants contribute
to the diet, first colonizers would place the greatest
emphasis on those that require the least processing
relative to caloric return. This focus would tend to
exciude those plants whose processing would require
special equipment, such as grinding stomes or grat-
ers, that would need to be produced, transported, or
curated, thus adding to the overall procurement cost.
Diet breadth would also be restricted due to the focns
on high-ranking resources.

Because mobility costs are generafly limited to
the physical costs of movement during initial coloni-
zation (i.e., there are no social costs as in populated
landscapes), declines in availability of high-ranking re-
sources would lead more to settlement shifts than to
increased diet diversity. Also, because Intmans are colo-
nizing a2 new landmass and moving frequently, land-
scape kmowledge would be almost as limited for the
location of a planned move as for an existing settlement.
Furthermore, the focus on large, usually wide-ranging,
mammalian herbivores and the lack of social or infor-




mational impediments to movement would tend to en-
courage long-distance moves over shorter ones.

In the archaeological record, manifestations of the
first human colomizers would include a predominance
of large mammals in faunal remains, a lack of plant-
processing equipment, widely spaced settlements, and
a rapid spread across large areas. As pointed out by
Webb and Rindos {1997), the spread of first colonizers
could be so rapid as to appear “instantaneous” within
the range of error of radiocarboa dates [see also Fiedel
1999b).

We can also apply foraging modals to examine how
this pattern might shift over time. As the landscape be-
comes more populated and the social costs of move-
ment increase, movement rates should slow down. As
mevement becomes more restricted, large herbivores
should become more depleted and, hence, more costly
to procure, With increased procurement costs for large
herbivores and higher movement costs, human groups
would find it costeffective to collect and process a
wider diversity of smaller fauna to assuage subsistence
shortfalls. Although large herbivores might become de-
pleted earlier due to their more exiensive habitat re-
quirements, other high-ranked resources should suffer
similar local depletion and replacement. For example,
people may shift to small seed plants that are abundant
but costly to process.

Colonizers entering populated landscapes would be
mare complicated to model, but several general predic-
tions can be made. [n some cases, these celonizers may
possess a competitive advantage — either technological
or organizational —that would permit them to use re-
sources more efficiently (ie., that would support more
people per square kilometer) than extant populations
or to access resources that extant populations cannot
use. Established farmers moving into areas occupied by
foragers represent examples of such colonization and
may be seen archasologically in the Iron Age Bantu ex-
pansion in sub-Saharan Africa and in the Neolithic LBE
expansion in Europe, although aspects of both cases
remain open to discussion (Bogucki and Grygiel 1003,
Diamond 1997:376-402; Ehret 1984; Phillipson 1993;
Thorpe 1996; Vansina 1995; Whittle 1996). Although
such colonization could result in population replace-
ment when profound technological or organizational dif-
ferences are involved, it is difficult to concejve of suffi-
cient competitive differences between two populations
of modern human foragers that would lead to similar
replacement (but see Fiedel, this volume).

In the more likely case, extant populations would
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bave considerable advantages over immigrants in terms
of accumuolated information and organizational strate-
gies adapted to a landscape over the long term. In such
circumstances, colonizers would be relegated to mar-
ginal habitats and niches that are comparatively costly
to occupy and exploit for extant populations, The re-
sults and archasological manifestations of such colo-
nization would vary according to the nature of the
marginal niches and the success with which they were
occupied. One result simply would be absorption of
colonizers into extant populations. Emulation of suc-
cessful behaviors of extant populations and mtermar-
riage to gain access to less marginal habitats would
lead to the disappearance of archaeological evidence
for immigrants. Alternatively selection might favor the
evolution of specialized technologies and organizations
that allow colonizers to exploit a niche that would be
marginal for extant populations. This would be the be-
havioral equivalent of character displacement. In such
cases, we might expect to find a specialized technology
within a fairly narrow environmental range. Such cases
might also show rapid spread within a narrow habitat
range as colomizers skip over extant populations o fill
the new niche. The initial LBK expansion can also be
viewed in perspective, as can the late prehistoric Thule
expansion across the High Arctic of North America (see
Fiedel, this volnme].

Most of Eurasia was populated by humans prier
to the late Pleistocens, making these models difficult
to test both because of the potential for taphonomic
alteration and loss of the archasological record over
such a long period, and because of the unknown degree
to which mid-Fleistocene humans differed behaviorally
from modern ones. During the late Pleistocene, how-
ever, modern humans had several opportunities to colo-
nize large landmasses: Sahul, the Americas, and the re-
gions that had been covered by continental glaciers but
were reexposed during deglaciation. In this chapter, we
compare the model of first colonizers outlined above to
archaeological data in glacial Europe and the Americas,
and we refer to the colonization of Sahul/Australia.

Northwestern Europe

Northwestern Europe enjoys several advantages as a
locale for testing models of initial human colonization
of empty landscapes. Foremost is the certainty that
humans were colonizing unoccupied landscapes. Unlike
Australia and the Americas, northwestern Europe was
undonbtedly unoccupied prior to late Pleistocene colo-
nization; the area had been covered by thousands of
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TazLs 12,1 European Sites Used for Age-Distance Analysis
- P - o

Uncalibrated Calibrated
Eadicearbon Years B.E

Furapean Site ERegion Years BB [ Sigma Rangs) Referez?::e
a:;:uersdc-rf W, Gormany 12,823;; 164 15,721-14 480 Street 1908
Etiolles Paris Basin 12,634 = 143 15,526-14 351 Gowlett el al. 1986
Andernach-Martinsberg M. Germary 12 644 + BT 15,517-14 377 Streer 1002
Slotseng Denmarl 12,520 = 190 15,471-14,262 Holm 1991
Pincevent Pariz Basin 12,153 + 109 153,171-13 863 Housley of al, 1997
Kege Bugt Solrad Denmark 12,140 £ 100 15,154-13 BG0 AAR-1034 [ University of

Aarbms Rediccarben Lab,

Denmark)
Faggenwisch ¥, Germany 12,500 = HA 14,759-14,361 Fischer and Tauber 1956
Medendor] W, Germany 12,300 =HA 14752-14,27 Fischer and Tanher 1086
Siellmoor (Lower) W, Germany 12,170 = HNA 14,385-14,052 Fischer and Tavber 198G
Elein-Norden W, Germany 12035 2 HA 14, 106-13,840 Strest 1903
bliazenheim IT & IV M. Germany 11178 2 104 13,190-13,013 Street 1998
Trollesgave Denmarlk 11,100 £ NA 13,138-13 004 Fizcher 1959
Fensmark Denmark 10,810 + 120 12 083-12 6535 Hedges et al. 1993
Eartstein Rockshelter N. Germany 10,500 £ 113 12 825-12,178 Fischer and Tauber 1986
Lundly Meoor Denmark Q038 £ HA 11,337-11.257 Museum of South Zealand 2002
Lake Flgyriivatn SW Norway G750 + &0 11,204-11,143 Bang-Andersen 2003
Lake Myrvatn FW Nerway 9610 = 20 11,166-10,743 Bang-Andersen 19490
Wiz Ienmark 0310 = 115 11,002-10,582 Hedges ot al. 1993
Barmose [ Denmarlk QLT = 47 10,401-10,238 Hedges ot al. 1092
Lavringe Moge Denmark G860 x NA ToEL-THO0 Sgrenzen 1987

*Multiple “'C dates from same stratizraphic conlexl were averaged using Calib 4 (5. Stiver, Univensily of Washington] prior to calibratior.

meters of the Scandinavian ice sheet, The region also
has a long history of archasological study and, hence, a
comparatively fine-grained archaeological record, with
numerous sites and a well-established chronological
framework. However, the dynamics of the retreating ice
sheet, rising sea levels in the Baltic and North Seas, and
izostatic rehound make characterization of the land-
seape—and even the extent of available land area—
complicated. Furthermore, the refreating ice simply ax-
panded the area of the European subcontinent that
was available for human habitation. No physical bar
rier [such as a seaway, narrow land isthmus, or ice
sheet] precluded bidirectional movement between the
newly gvailable landmass and the Fleistocene refugia
for human populations in Europe. Also, the differences

betweaen the environments of the source region and the
colonized area appear to have been minimal. Faumna re-
colonizing the deglaciated zenes would have had a long
history of adaptation to [and avoidance of) humans,
Colonization processes may have been different than
in the continents of Australia and the Americas, which
were separated from source populations by cceanic or
ice baniers, had fora and fauna that differed from those
of the colonists homelands, and had naive faunas. With
these caveats in mind, we examine the archaeological
data for the colenization of northwestern Europe atter
the Scandinavian ive sheet retreated north of the Baltic
Sea by 13000 BE

Figure 12.1 shows the earliest radiccarbon dates
for occupation of sites in northwestern Europe [see
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Fioure 12,71 Calibrated dates (1 sigma ranges) versus distance from Paris Basin pleniglacial refugium

for earliest sites in deglaciated northwestern Europe.

table 12 1) and the distance of those sites from one of the
FPleistocene refugia in northern France. [We use call-
brated dates throughout this paper sxcept as explic-
itly indicated.] The initial rate of colonization is high at
. 0.9 km/yr but is considerably lower than the rate of 2-3
kem/fyt predicted by Webb and Rindos (1997]. This is not
surprising given the ecological similarities between the
source and colonized areas and the smaller region com-
pared with the continent-wide scale mentioned by Webb
and Rindos. The rate of colonization, however, slows
rapidly as this much smaller area becomes populated by
foragars, dropping to 0.3 kvt by the sarly Holocene,

Diet diversity [fig. 12.2) also shows patterns that
Eollew those predicted by the behavioral ecology models
dizcussed above (see tables 12,2 and 12.3). The mea-
sure of diversity used here is bascd on the reciprocal

of Simpson's index (James 1990; Simpson 1949) and
combines values for richness and evenness. In Pleisto-
cene reflugia (fig, 12.24), diet diversity is mitially mod-
erate for European foragers in the Early Glacial and
drops to low values during the Pleniglacial in the Euro-
pean sleppe-tundra. As climate changes at the end of
the Pleistocene and the landscape is covered initially
by pine-birch woodland and subsequently by deciduous
forest, gregarious large herbivores of the steppe-tundra
become more difficult to procure; diet diversifies accord-
ingly in these populated areas (Simek and Snyder 1988).
Contemporancously in the recently deglaciated regions
(fiz. 12.2B), however, movement is a less costly alter-
native to dist diversification as a means of dealing with
increasing risk of scarcity in high-ranking faunal re-
sources. In these areas, diet diversity remaing low until
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FiGURE 12.2 Diet diversity (reciprocal of Simpson's index of NISP for fanna) for (4] pleniglacial
refugia and (B) deglaciated northwestern Europe.




TasLe 12.2 European Sites Used for Diet Diversity Analysis: Refugia in Southwestern and Central

France and Central Germany

Refugia Site Period Phase Diversity [ndex Reference
Bagrenkeller Late Glacial Hamburgian Bromme 103 Eciksen 1996
Lausnilz Late Glacial Hamburgian Bromme 1.21 Erksen 1996
Delkmitz Late Glacial Hamburgian Bromme 1.19 Eriksen 1996
Teufelsbruecke 34 Late Glacial Hamburgian Bromme 2.31,1.60 Eriksen 1996
Blassac Terminal Pleist Axzilian 3.27 Baoyle 1990
Bais Ragot 3-4b Terminal Pleist. Azilian 1.35,1.62 Boyle 1990
Campalon Terminal Pleist. Azilian 1.38 Boyle 1990
Grotte du Tai SN SX, C'L, C'1 Terminal Pleist. Azlian 2.45, 1.95, 1.86 Boyle 1920
La Faurelie I 2-3 Terminal Pleist. Azilian 1.19,1.27 Boyle 1990
Pages Terminal Pleist, Azilian 1.41 Bayle 19490
Pent d"Ambon 2-4 Terminal Pleist, Azilian 1.24-3.22 Boyle 1990
Roc dAbeilles Terminal Pleist. Azilian 2.86 Boyle 1990
Bergerie Late Glacial Late Magdalenian 1.19 Boyle 1990
Bais Ragot 5b-6 Late Glacial Late Magdalenizn 2.46,1.70 Boyle 1990
Brumiguel Late Glacial Late Magdalenian 113 Boyle 1990
Cap Blanc Late Glacial Late Magdalesian 3.22 Boyle 1990
Faustin Late Glacial Late Magdalenian 362 Boyle 1990
Fongaban 2-6 Late Glacial Late Magdalenian 1.03-2.39 Boyle 1990
Fontarnaud Late Glacial Late Magdalenian 2.95 Boyle 1990
Gabillon Late (lacial Late Magdalenian 1.34 Boyle 1900
Gare de Couze (B-H) Late Glacial Late Magdalenian 1.27 Boyle 1990
Grotie des Fees Late Glacial Late Magdalenian 1.12 Boyle 1990
La Madeleine 2-16 Late Glacial Late Magdalenian 1.00-2.71 Boyle 1990
La Mairie Late Glacial Late Magdalenian 2.39 Boyle 1990
La Mege Late Glacial Late Magdalenian 239 Boyle 1090
Le Flageolet IX Late Glacial Late Magdalenian 1.28 Boyle 1990
Le borin Al-AIV, B1-BII Late Glacial Late Magdalenian 1.04-3.63 Boyle 1990
Marcamps Late Glacial Late Magdalenian 1.81 Bayle 1000
Montmorillon Late Glacial Late Magdalenian 3.70 Boyle 1950
Reignac Late Glacial Late Magdalenian 2.14 Bayle 1990
Roc d'Abeilies Late Glacial Late Magdalenian 543 Boyle 1990
Rond du Barry D-E Late Glacial Late Magdalenian 2.24,3.78 Boyle 1990
Ste. Eulalie I, 111 Late Glacial Laie Magdalenian 135,135 Boyle 1990
Combe Cullier 4-5.5-9. 11-16 Pleniglacial Middle Magdalemian 1.16-1.56 Boyie 1990
Lachaed Pleniglacial Middle Magdalenian 1.86 Boyle 1990
Langerie Haute Est Pleniglacial Middle Magdalenian 118, 1.19 Boyle 1950
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I
TapLe 12.2 Continued
Refugia Site e Period Fhase Diversity Index Refef;;:
amgr n I1-I11 Plemiglacial Early Magdalenian 1092 Boyle 19494
§- ' Fritch 3-6 Pleniglacial Early Magdalenian 132-1.98 Boyle 19494
Langeriz Haute Est Pleniglacial Early Magdzalenian 1.10, 2.05 Bowle 1900
Abri Patand 7 Early Glacial Late Aurignacian 2.0 Boyle 10u)
5 Caminade Est I Early Glacial Late Aurignacian 4.41 Boyle 1940
§ ' F4-F1 [r. Ga-Ge sag. Early Glacial Late Aurignacian 2.22 Bovle 1990
. oot de Gaume Early Glacial Late Aurignacian 192 Eoyle 1960
. & G . GO & F sag, Early Glacial Late Aurignacian T 1A2 Boyle 1990
. Gl sag. G1-G3 fr Early Glacial Lats Aurignacian 423 Bowle 1940
La Chevre Barly Glacisl Late Aurignacian 2.80 Boyle 1990
-J. La Ferrassie J & K1-3, L1-H1 Early Glacial Late Aurignacian 307, 454 Boyle 19490
i Maldidier 3-6 Early Glacial Late Aurignacian 3.30-3 59 Bovle 1900
Pair-nan-Pair ¥ Early Glacial Late Aurignacian 3.22 Boyle 19490
i Hoc de Combe 5-6 Farly Glacial Late Aurignacian 1.17, 1.42 Baoyle 1950
5 Alri Patand 11-14 Early Glacial Early Aurignacian 1.00-1.21 Eayle 1990
Battus 3 Early Glacial Early Aurignacian 1.97 Eayle 1940
Bourgeois-Delauny Early (rlacial Early Anrignacian 2.18 EBayls 19G0
> Fontaury C2-03 Early Glacial Early Aurignacian 2.02,1.81 Boyle 1960
: La Chevre Early Glacial Early Aurignacian 1.5 Boyle 1960
La Ferrassis Early Glacial Barly Anrignacian 1.55 Boryle 1990
La Gravette Early Glacial Harly Aurignacian 111 Boyle 1090
i. Pair-non-Fair KD Early Glacial Early Aurignacian 3.34 Boyle 1990
II ' Roc de Combe Ta-7h Early Glacial Early Aurignacian 1.13-1.24 Boyle 1000

population packing again limits movement in the early
Hologene, At that time, diet diversity in the deglaciated
zone rises dramatically. Overall the available archaso-
logical data for deglaciated northwestern Europe at the
end of the Pleistocene fit the model of initial colenizers
based on the general principles of evolutionary ecology.

The Americas

For almost all archacologists, the colonization of West-
arn Hemisphere continents was a late Pleistocene phe-
nomenon that involved completely moderm humans,
although debate remains over whather the initial cole-
nization took place in the middle or near the end of
the late Pleistocens, The Americas encompass a much
larger land area than northwestern Europe, potentially

affecting the total time span of colonization and the
rate of change in subsistence and settlement organiza-
tion. Unlike in northwestern Europe, there were [and
still are] much more pronounced physiographic restric-
tions to human meovement between the Americas and
source population areas in northeastern Asia, and an-
other bottlenack exists between North and South Amer-
lca. Even though temperate North America and tem-
perate Eurasia share many aspects of a Holarctic flora
and fauna, they do differ, especially in the South Ameri-
can taxa that spread northward after the two Ameri-
can contingnts collided in the late Tertiary, The initial
colonizers of the Americas were almosi certainly High
Arctic foragers, whether they focused on marine re-
sources, terrestrial resources, or some combination of
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Tm: 12.2 European Sites Used for Diet Diversity Analysis: Deglaciated Northwestern Europe

WEuﬂp:an Site Period Phass Diversity Index Rederence

P Aamﬂlﬂ M_Eolocens Mesplithic 304 Bay-Petersen 1978

. Agerod1(B,D, HC) &V M. Holocene Mesolithic 1.63-3.48 Mithen 1990

Bradasten M. Holocene Mesolithic 181 Mithen 1990
Dyrholmen M. Holocens Mesolithie 341 Bay-Petersen 1978
Erstebolle M. Halocens Mesalithic 2.90 BasuPete}scn 1978
Faareville M. Holocans Iesalithic 2.38 Bay-Petersen 1978
Hallebygaard M. Holocene Mesolithic 123 Bay-Petersen 1978
Hawne K. Holocene Mesolithic 176 Bay-Petersen 1978
Kildegaard M. Holocene Mesolithic 213 Bay-Petersen 1978
Klintese M. Holocene Mesolithic 252 Bay-Petersen 1978
Lavringe mose M_Holocene Maglemose 5.46 Serensen 1987
Magles M_Holocene Mesolithic 257 Bay-Petersen 1978
Segebro M. Holocene Mesolithic 288 Mithen 1990
Skateholm M. Holocene Mesolithic 281 Mithen 1990
Tinghjerggaard M. Holocene Mesolithic 2.38 Bay-Petersen 1978
Bedburg E. Holocene Early Mesolithic 1.59 Street 1998
Hesselbjpaard E. Holocene Early Mesolithic 4.50 Bay-Petersen 1978
Holmegaard E. Holocene Early Mesolithic 3.63 Bay-Petersen 1978
Bgaarde E. Holocene Early Mesolithic 343 Bay-Petersen 1978
Stellmoor [Upper) E Holocene Ahrensburgian 1.00 Eriksen 1996
Svaerdborg E. Holoceoe Early Mesclithic 3.65 Bay-Petersen 1978
Vinde Helsinge E. Holocens Early Mesolithic 4 Bay-Petersen 1978
Bromme Terminal Pleist. Bromme 152 Street 1998
Elein-Nordende Terminal Pleist. Bromme 1.00 Street 1998
Meiendarf Late Glacial Hamburgian 1.03 Eriksen 1996
Poggenwisch Late Glacial Hamburgian 1.00 Eriksen 1996
Stellmoor [Lower) Late Glacial Hamburgian 1.00 Eriksen 1096

the two. America south of the ice sheets, however, was
comparatively mesic and vegetated in a heterogeneous
open woodland (Barton 1979; Chilton, this volume: Guil-
day 1984; Guthrie 1084: Melizer, this volume; Sieele
et al. 1998), which was a dramatically different land-
scape from the steppe-tundra of unglaciated Alaska and
northeastern Asia. In contrast with the people who re-
colonized northwestern Europe, the first colonizers of
the Americas found themselves largely isolated from
their original homelands and in a very different ecosys-

tem from the one to which they were accustomed but
also one rich in easily procured resources.

With this background in mind, we compare the ar-
chaeological evidence for the earfiest occupants of the
Americas with the predictions of the behavioral ecology
model described above. We have chosen to use Paleo-
indian data for this comparison for a variety of reasons.
The claimed pre-Clovis localities are few and widely dis-
persed, and their dates are highly variable (see Meltzer,
this volume; Schmitz, this volume]. These consider-
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Fiaure 12.3 Distribution of Clovis and morphologically similar points (Anderson and Faught 1998a,b)
and North American biomes at 15,600 eal B.P. (13,000 uncal B.P.; Adams and Faure 1998), Heavy line in-

dicates resource-rich woodland and open-forest biomes. CTF = cool temperate forest, 0OBW = open boreal

woodland, S¢ = scrub, SD =

semidesert, St = steppe, Ta = taiga, Tu = tundra, TW = temperate woodland,

TWS = temperate woodland/scrub, WTF = warm temperate forest.

ations, along with the many questions about the reli-
ahility of the data from these localities and their mier-
pretation, make it difficalt to test the applicability of
the ecological model we propose. Furthermore, analysis
of the Palenindian data set from the perspective of this
model can shed light on the nature of the Paleoindian
colonization, including its relationship to any prior colo-
=

Land Use and Mobility

Figure 12.3 shows the distrbution of early Paleoindian
(ie., Clovis and morphologically similar) projectile
pomts and reconsiructed contemporanecus biomes.
Areas of higher densities of discarded projectile points

probably indicate zones of more intensive use by these
foragers—that is, repeated recccupation or use by
larger social groups tham were typical —and, hence,
represent major foci of Paleoindian land use. Early
Paleoindian points accumulated most densely in the
mixed temperate woodlands and open forests of North
America. Although the data are much more limited, the
same pattern secms to hold true for South America,
with the earliest known sites concentrated in late Pleis-
tocene forest-savannah mosaic in northern Brazl, Co-
lumbia, and Venezuela and in open forests of the Andean
uplands along the western continental margin (Bar-
ton et al_ 1999). Perhaps the closest modern analog of
these communities is the savannah of subtropical Africa
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Fiaugre 12.4

Calibrated dates (1 sigma ranges) versus distance from entry point for earliest Paleo-

indian sites in North and South America. Sites mentioned in text: (1) Union Pacific (UP) Mammoth, United
States; {2} Pachamachay, Peru; (3] Fell's Cave, Chile; and (4) Monte Verde, Chile.

[Foley 1982; Marean 1997). Like the African savannak,
these hiomes supported rich and diverse plant commu-
nities, many of whose members are no longsr found in
association with one another. They also seem to have
supported an extremely rich array of large greparious
herbivores and the large carnivores and scavengers that
preved upon them (Guilday 1984; Guthrie 1984, Staele
etal. 1998) These earliest Paleoindian sites are notably
scarcer in completely open steppe and closed dense for
est. Thiz pattern suggests an economic emphasis on
the most productive biomes, especially those that sup-
ported the rchest assemblages of large herbivoras.
Fignre 12.4 shows radiocarbon dates [see tables
124 and 12.5) for the earliest Paleoindian sites in the
Americas and their linear distances from a hypothetical
point of entry at the southern terminus of the late Pleis-
tocene corridor between the Cordilleran and Laurentide
ice sheets. (The graph changes very little if an alternate

entry point along the northwestern coast is chosen ) At
this bicontinental scale, itis clear that initial movement
rates were extremely high, pechaps averaging as much
as 10-20 km/syr. This is an order of magnitnde greater
than the rates discussed above for northwestern Europes
and higher than those predicted by Webb and Rindos
(1997]. Interms of radiocarbon dates, this wounld appear
almost instantaneouns (see also Fledel 1999h), However,
it is also apparent that, as in northwestern Europe,
movement rates declined over time as the hemisphere
became populated; the final colonization of southern
Sonth America took nearly as long as the colonization
of the rest of the hemisphere. For example, the over
all eolonization rate from the TUndon Pacific [TF] Mam-
moth site in north-central North America to Fell's Cave
in the southern tip of South America is about 8 kmA,
whereas the rate from Pachamachay in Peru to Fell's
Cave is only 0.4 km/fyr (fig. 12.4). Interestingly, when
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N, American Site Region

Ester Creek Far W
Mesa Far W
Tuluag Far KW
Charlic Lake Cave Far KW

Fart Rock Cave

Wasden, Owl Cave
Cooper’s Ferry
Connley Cave
Marmes Hockshelier
Lake Abert

Lind Coulee

Euhl Burial

Agate Basin

UF Mammath
Colby
Lange/Ferguson

Casper
Jim Pilts
Hell Gap
Deant
Anzick

Mud Lake
Hehior
Schaefer Mammath

Eppley Rockshelter

Paleo Crossing

Sheriden Cave

Big Eddy

Jobinson

Dronmehio

Rortinwest

Forthwest
Northwest
Forthwest
Northwest
Northwrest
Horthwrest
Horthwest

. Centyal
. Central
Central
Central

= o= o= o=

Central
Central
. Central
» Central

. Central

= =

Midwest
Midwest
Midweost

Midwest

Ilidwiest

Ilidwest

3. Cen
tral 5w

5. Cen-
lral 5w
5. Cen-
tralsSW

Mucalibratad Calibrated

Radiocarban Years B.E

Years BF* (1 35igma Rangs] Reference

12,051 + 78 15006-13.8341  Dixon L999; Rainey 1939

11,660 + 30 13,834-13.4635 (3al 1082, Kunz and Beanier 1906

11,191 + &7 13,190-13,02L  Rasic and Gal 2000

10,538 + &2 12, 825-12,344  Driver 1085 Driver et al. 1006; Fladmarl

13,200 = 720

12,950 = 150
11,370 £ 70

11,200 = 200
10,810 = 200
10,810 = 120
10,680 = 190
10,675 =95

11,340 £ 130
11,360 £ 330
11,200 £ 220
11,140 + 140

11,190 + 50
11,033 + 101
13,919 = 2046
10,980 = 90
10,940 = 90

13,440 = 60
12,501 = 203
12,310 = 60
12,185 £ 130

10,981 « 95

L0930 + 39

12,940 + 120

11,980 = 110

11,480 = 450

16,730-14,367

15.831-15,086
13.457-13,164
13.424-12,994
13.140-12,592
12,083-12,053
12,951-12,370
12,915-12 632

14,061-13,563
13,808-13,000
13,433-12,087
13,186-12,092

13,183-13,026
13,151-12,904
13,145-12,668
13.136-12,801
13.121-12 882

16,381-15,018
15, 464-14 184
15,205-14,134
15,207-13 876

13,137-12 891

13,115-12 380

15,822-15,134

14 107-13,825

1£.036-13.007

1996; Fladmark ef al. 1982

Bryan and Tuohy 1999, Gilsen 2000; Williy and
Aikens 1988

Bryan and Tuoby 1999

Bryan and Tuchy 1999; Davis and Sisson 1998
Gilsen 2000; Willig and Alkens 1988 '
Lyman 2000; Willig and Alkens 1038

Gilsen 2000; Pettigrew 1085

Galm and Gongh 2000; Lyman 2000

Grean et al. 1998 Neves and BElum 2000

Haynes et al, 1992; Stanford 19900
Taylor ot al, 1996
Frison and Todd 19868; Taylar et al. 1996

Hannusg 1990; C. WV Hagmes Tro 1991a; Taylor
et al, 199G

Frison 2000; Stanford 19940
Stanford 1994

Haymes et al. 1984, 1092
Taylor et al. 1994

Taylor et al. 1995

Oversireel 1993; Overstreet and Stafford 1997
Overstreet 1993; Overstreet and Stafford 1097
Crweratreet 1093; Oversireet and Stafford 1907

Brush 1903; Lepper 1990; Maslowski et al.
1995

Brose 1994 Fiads] 1999h; Lepper 1999;
Maslowsld et al. 1995, Tankersley and Holland
1994

Tankersley 1997, Tankersley and Redmond
199%; Tankersley ot al, 1997

Hajic et al. 2000; Lopinet et al. 1008, 2000
Broster and Norton 1994; Fledel 19995

Haynes 1967; Stafiord ot al. 1990; Taylor et al
1965
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Cueva los Vampiros

“Multiple G dates from same stratigraphic conlezt were averaged nsing Calic 4 (5, Stuiver, University of Washingron) prier to calibration.

Mesoamerica

Uncalibratad Calibrated
Radiocarbon Tears B.F.
M. American Sits Region Years B.P° (1 Sigma Range) Reference
:!Luhrt::,f 2. Can- 11,570 £ 70 13,802-13,435  Ferring 1995; Tayler et al. 19506
tral /5w
Blackwaler Draw 5 Cen- 11,300 = 240 13,753-13,014  Taylor et al. 1996
tral/3W
Lelmer 5. Cen- 10,540 « 40 13.015-12,887  Haymes 1967; Taylor et al. 1996
tral/SW
'r.{mraf,r Springs 5. Cen- 10,800 = 50 12,905-12,685  Haynes 1967, Taylor et al. 1996
tral/SW
FRodgers Shelter 5, Cen- 10,700 200 12966-12.378  Rayelal 2002
LralfSW
Dust Cave 5. Cen- 10,370 = 60 12 848-12305  Driskell 1995
tral/SW
Cactus Hill Central Bast 15,070 = 70 18,307-17,733  McAvoy and Modvoy 1997
Saltville Central East 13930+ 70 16,983-16,492  McDonald 2000 .
Enach Fork Sheltar Central East 13,480 £ 350  16,656-13,731  Tankersley 1990k
at, Alhans Central East 12,910 %60 15,755-15,092  Brashler et al. 1904
Bancom Central BEasl 11100 +£ 1330 15307-10,787  Goodyear 1909
Page-Ladson Southeast 12,1300« 200 16,107-15,435  Goodyear 1999
Liftle Salt Springs Southesast 12,030 =200 15,049-13,822  Anderson et al. 1906; Clansen cf al. 1979
Warm Mineral Springs  Scouthesst 10580 £ 160 13,150-12,830  Tesar 2000
State Road Ripple MNortheast 11,385 =140 13.761-13,158  Herbstritt 198%; Lepper 1900
Lamb Notrtheast 11,400 = 100 13.758-13,167  Gramly 1999
Whipple Nertheast 11,0530 = 300 13.363-12,862  Bonnichsen and Will 1090; Curran 1984,
Hayvoes el al, 1984
Debert Mortheast 10,011 = 0 13,170-12,8374  MacDaonald 1966, 1968, Stuckenrath 1964
Stuckenrath et al. 1966, Wilmeth 1978
Hiscock Horlheast 11,004 = 45 13,136-12,902 C. V. Haynes Jr 19914; Lanb and Haynes 1904,
) Laub et al. 1988
Shawnee-Minisinlk Hortheast 10,625 + 280 12,071-12,132  McHett 1G83L
Vadl Horlheast 10,530 = 103 12,837-12,335  Bonnmichsen and Will 1999; Gramly 1982,
Haymes et al. 1984; Levine 1900
. Hedden Northeast 10,5326 + 81 12 829-12 340  3piess and Mosher 1994; Spiess ot a1, 1995
Alvina de Parita Mesoamerica 11,330+ 250 13,779-13030  Crusce and Felton 1974
Corona Reckshelter Mescamerica 10,440+ 630 13,132-11,197  Cocke and Ranere 1992b; Gruhn and Bryan
1977
Loz Tapiales Mespamerica 10710+ 170 12,058-12.427  Gruhn and Bryan 1977
Los Grifas Mesoamerica 9233 £ 108 10559-10.23%  Santamaria 1981
B350 + 650 10,397-8651 Cooke and Ranere 1992h
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TeeLe 12,5  South American Sites Used for Age-Distance Analysis

A R

Uncalibrated  Calibrazed
Radiocarbon  Years B.E
3, American Site Regicn  Years BP* (1 Sigma Range) Reference
Pachamachay Worthern 11,800 = '-T',;D 15413-12,910  Gruhn 1997; Rick 1980
Pedra Pintada Mprthern 0531 £ 30 13,183-12,34%  Roozewelt et al. 1006
Monte Verde Southern 12,200 = M4 15419-14.307  Dillchay 1989, 1997h: but ses Fiedel 19990
Cueran Southern 11,600+ 190 13820-13400  Gruhn 1997; Nifiez et a1, 1994
Tagua Tagna 1 Southern 11,115 + 146 13.180-120970  Nifiez et al. 1987, 1994
Tres Amoyos Southern 10,323 + 84 13134-1233%  Barrere 1905

Piedra Museo

Southern

10,831 = 107

12 988-12 662

Cerro la China 2 Southern 10,735 97 12 044-12 fd4
Cueva del Medic Southern 10,639+ 36 12,919-12 833
Cetrre la China 1 Southern 10634 =66 12,900-12.631
Cerre 1a China 3 Southern 10,610 £ 180 12,899-12,331
Cerro el Sombrero Southern 10457 £ 66 12,705-12,170
Fell's Cave Southern 10,743 = 120 12,642-12,089
Paso Otera & Southern 10,305 £ 87 12351-11,77<
Cueva Tixd Southern 10,142 2 78 12002-1] 444
Tagua Tagua 2 Seuthern 9844 » 62 11236-11,103
Marazel Sputhern Q300 + 200 11,107-10,351
MAbrigo los Pinos Southern 9370+ 120 11 158-10,601
Cueva de los Manos  Southemn GRI0+ 90 10,668-102%
Loz Toldes Southern 8730 + 480 10,402-91a84

Pali Aike Sputhern  B639 = 450 10,224-09033

El Verano Southern 8060 = 140 10,222-9774

Cueva del Aroyo Feo  Southern 8952+ 72 10,211-9910

Mintti 1995, Miotti and Cattaneo 1997
Flegenheimer and Zarate 1997
Borrern 1995

Flegenheimer and Zarate 1997
Flegenhaimer and Zarate 1997
Flegenheimer and Zarate 1997

BEird 1969 Empéraire et al. 1963; Nami 1985,
Schobinger 1972

Martimez 2001

Magzanti 1007

Nidez et al. 1087, 1004

Borrera 1995

Mazzanti 1997

Barrero 1995

Borrero and MeEwan 1997; Roosevelt et al. 2002
Bird 1951

Borrera 1995, 1999

Borrero 1995

“Multiple "0 dates from same stratigrapiic conlext were averaged using Calib 4 (5, Stuiver, University of Washingron] prior to calibration.

Monte Verde, Chile, is plotted in this way, it appears as
only a modest outlicr to the overall curve.

Although the graph of figure 12.4 provides a nseful
overview of the colonization process, it is unlikely that
humans actually spread southward across the Americas
in a consistent wave, such as the “blitzkrieg” schemati-
cally portrayed by Martin (1967, 1973, 1984h: Mosimann
and Martin 1975). Although the biomes of unglaciated
North and South America probably differed less during
the late Pleistocene than in the Holocene, the floral and
taunal communities still varied geographically (Chilton,
this volume). Some biomes would have been mare pro-

ductive for initial colonizers than others. Based on the
model we outline here, we would expect initial colo-
nizers to move first inlo the most productive biomes,
that is, those that produced the highest return for forag-
ing effort (see also Steele et al. 1998). Subsequently, as
people accumulated more knowledge of the landscape
(lowering the procurement costs associated with uncer
tainty) and the area became more populated {increasing
movement costs while maling some resources scarcer],
the pecple would hagin to ocoupy less desirable hiomes,
In effect, the initial colonizers would leapfrog through
the richest hiomes, and their descendents would baclk-

e o e
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Fiaure 12.5 Distribution of Folsom and morphelogically similar points (Anderson and Faught
1998a,b) and North American biomes at 12,000 cal B.P. (11,000 uncal B.P.; Adams and Faure 1998),
Heavy line indicates resource-rich woodland and open-forest biomes.

fill the rest of the landscape (see also Meltzer, this
volume]. The overall distribution of Clowis and Folsom
points (Anderson and Faught 1998a,b), as shown in fig-
ures 12.3 and 12.5, also supports this model. Althongh
Clovis points are most concentrated in the rich open
woodlands (fig. 12_3), Folsom points are found in biomes
that people carrying Clovis points seemed to bypass
(fig. 12.5).

We model such a process in figure 12.6. We use
the earliest Paleoindian sites in each of the potentially
richest biomes to represent the initial colonization of
highly productive regions and the surrounding Paleo-
indian sites to represent the backfill effect. Replotiing
distance versus age using this model offers a different
perspective on colomization [fig. 12.7). The “eflective
colonization distance” Lo a site is no longer the straight-

line distance from an entry point; it is the distance from
an entry point to a hypothetical initial colonization “cen-
ter" in the richest regional biome and then the distance
from this "center” to the site. Within sach region, “effec-
tive colonization distance” correlates well with the age
of each site; r* valnes are comparatively high for these
chronologically coarse-grained archacological data. Al-

though the movement rates within any given region are
much lower than the overall rates at a continentwide
scale [about 2 km/yr), they are much closer to those pre-

dicted by Webb and Rindos (1997) for initial colonizers,
These patterns lend support to our model of initial colo-
nizers moving extremely rapidly across a landscape at a
large scale, as well as the subsequent regional dynam-
ics of peopling the American continents.
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Ficure 12.6 Modeling initial and regional “backfill” colonization in North America in four regions
[see text). Example regions are from the date series shown in figure 12.4.

Demography

The land-use patterns modeled here would lzad to low
population densities and large use areas or ranges,
Such demographic patlerns have been suggested for
North America on the basis of other gvidence, including
research by Amick (1996), Anderson and Gillam (2000),
Fiedel (this volume)}, and MacDonald (1999, this wol-
ume). Recent population estimates by Amick (1996) and
MacDonald (1999, this volume) suggest population den-
sities of 0.002-0.006 persons/sq km for Folsom and
regular use areas of 115,000-135,000 sg km per mini-
mal social unit or hand. Our modeling suggests that
earlier Clovis densities would be even lower. The num-
bers for Folsom translate into 200-250 bands for the
entire unglaciated hemisphere, At around 25 individu-
als per band, this represents only 5,000-7,000 people.

Furthermore, this population assumes that olf unglaci-
ated lands were equally occupied, a situation we feel
was unlikely [Meltzer, this velume),

These figures seem extremely low for maintain-
ing a viable biological population (MacDonald, this vol-
ume; Meltzer, this volume); the actual population of the
Americas in the late Pleistocene may have been higher
However, these calculations do offer a baseline for as-
sessing Palecindian demography and give some idea
of the demographic differences between the earliest
occupants of the Americas and recent hunter-gatherers.
These estimates also underscore the effects of initial
colonization on patterning in the archaeological record.
Few people are needed to leave lithic debris in South
America very shortly after their initial entry into the
hemisphere. Because of the rapidity al which humans

'-..-;':;E;-,J;.__...._.r_._.. s e Sk AG T e S

otir
£ A R

=

kL e M

kT



Colonization in Pristine Landscapes £ 135

may spread under these circumstances, their wide and
patchy dispersal, and the effects of more than 12,000
years of taphonomic processes, early sites conld appear
virtually anywhere in the hemisphers, including South
America [see also Anderson and Gillam 2000]. Only by
looking at the entire suile of sites can we hape {o see
even limited evidence of the direction of colonization.

Resource Use

The ecological models discussed here predict low dist
diversity for initial colonizers and increasing diet di-
versity as the landscape becomes populated and high-
ranking resources become more costly to procure. Un-
fortunately many early Paleoindian "sites" are surface
accumulations that lack associated fannal remains, and
the archaeolauna from many excavated sites have not
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Fraure 12.7 Modeling initial and regional “backfill” colonization in North America (see text). Corre-
lation values refer to adjusted distances, using calibrated mean ages.

heen reported in a way that permits quantitative as-
sessment of diversity. Of the sites for which published
datz are available, however [table 12.6), it appears that
diet diversity is very low for Clovis sites [fig, 12.8). In
fact, diversity values for the suite of Clovis sites with
relevant data are very similar to those for the initial
colonizers of northwesten Europe. Also paralleling the
northwestern Eurcpean case study, diet diversity rises
after the Clovis period as the landscape becomes more
populated (fig. 12.8]. This is seen most dramatically
in the broad-spectrum foraging that characterizes the
late Archaic, as exemplified in a suite of sites from the
southwestern United States with relevant published ar
chacofaunal data (fig. 12 8; table 12.8].
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‘TaBLe 12.8  American Sites Used for Diet Diversity Analysis

American Site Perind Phaze Diversity [ndex  Reference

Agate Basin LEILLE Glacial Eln;'is 397 Frison 1982a; Walleer 1982 g

Collny Late Clacial Clavis 1.08 Walker and Frizon 1986

[romeho Laze Glacizal Clavis 1.4 Loeanhardy 1966

Escapuls Late (lacial Cloviz 1.00 Hemmings and Haynes 1969

Lange-Ferguson Late Glacial Clovis 1.00 Hamus 1990k

Lehner Late Glacial Clovis L.27 Haury et al. 103%; Saunders 1977

Wil Troen Late Glacial rozhen 1.00 Kreutzer 1006; Todd et al. 1098, Wallkker and
Frison 1986

Monte Verds Late Glacial 1.0 Casamiquela and Dillehay 1984

Naco Late Glacial Clowis 1.00 Hanry et al. 1953

Agate Basin Terminal Plaist.  Folsom 1.58 Frison 1982a; Walker 1982: Zeimens 1952

Bull Brook Terminal Pleist.” Bull Brook 1.20 Spiess ef al, 1983

Hanson Terminal Pleist.  Folzom 1,00 Tnghar 1992

Horner Terminal Pleist.  Felsom 1.01 Frizon and Todd 1987

Lindenmeicr Terminal Pleist.  Folsem 1.36 Wilmsen and Roberts 1978

Michaud Terminal Pleisi.  Bull Braok 1.00 Spicss and Wilson 1987

Stewarts Cattle Guard  Terminal Pleist.  Folsom 1.00 Jodry and Stanfard 1992

Whipple Terninal Pleist.  Bull Brook L.0g Spiess et al. 1985

Agrate Basin E. Holocene Apate Basin 1.01 Frison 1982a; Wallzar 1982; Zeimens L9982
Agats Basin E. Holocene Hell Gap 110 Frison 1982a; Walker 1982; Zeimens 1982
Ventana Cave 6-8 E. Holocene Rarly Avchaie  2.24-2.75 Bagham 1982; [ames 1950

Coflee Camp 1. Holocene Late Archaic 2168 James 1003

Danaldson L. Helocene Late Archaic  3.52 Huckell 1955

Taror Hills L. Helocene Late Archaic 302 James 19493

Ventana Cave 3-5 L. Holocene Late Archaic 3.86-6.01 Bayham L982; [amas 1900

been relegated to the few habitats that are inhospitable

Implications and Discussion : . :
P to agriculture and who have coexisted [often mutual-

Timing of Initial Colonization

Seholars have argued that the circumstances of late
Fleistocene ecosystems and the social and demographic
organization of contemporaneons human popalations
were sufficiently different from those of modern forag-
ers thal the lalier are poor analogs for understanding
the relevant socioecological dynamics in this distant
past. In fact, there is no reason to expect inharent be-
havioral uniformitaranism for any human society, re-
gardless of their mode of subsistence. This 15 aven
more the case with modemn foragers, whe have leng

istically) with agriculturalists for millennia. Evelution-
arv ecology, however, is not based on uniformitarian
ethnographic analogy, except for the lundamental as-
sumption that, due to long-term selection, people acl
to maximize the retums for their efforts (howewer they
may perceive those maximum benefits) within the con-
straints of the social and ecological contexts in which
they find themselves. Evolutionary ecology also as
sumes that decizsions are ultimately made by individu-
als. Modern societies, ncluding modern foragers, are
often used to test models developed in evolutionary
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Diversity (Reciprocal of Simpson's Index)

—_
= 3 L
Late Glacial Terminal Early Late
Pleistocene Holocene Holocene

Ficure 12.8 Diet diversity (reciprocal of Simpson’s index of NISP for fanna) for Paleoindian and Ar-

chaic sites in North America.

ecology, but analogy with modern peoples is not the
source of these models. Hence, we [eel that such models
are especially relevant for understanding the dimamics
of past humans whose socicecological circumstances
were much dilferent from any that may be observed
today.

In the Americas, the late Pleistocene Paleoindian
occupation appears to closely match our proposed
mode! for initial colonizers of empty landscapes. More-
over, critical aspects of the Palecindian occupation
closely paralle]l the recolonization of northwestern Eu-
rope after deglaciation. The late Paleolithic foragers
wio colonized this part of Europe were clearly emter-
ing a landscape devoid of humans. This strongly sug-
gests that the people whose material residues we term
“Paleocindian” were behaving as ifthey were initial colo-
nizers of a landscape empty of other humans (see also
Fiedel, this volume; Meltzer, this volume). Any prior

colonists also would have had to pass through the
Northeast Asian and Alaskan ecological filter before
entering the Americas. Successfully living in and pass-
ing through thiz arctic environment wounld have re-
guired sophisticated technological and social skills
equal to those of Paleoindian colonizers (see Sclunitz,
this volume). Furthermore, prior colonists would have
had ample opportunity to populate the landscape and
accumulate information about the spatial and temporal
distribution of resources. Hence, any pre-Paleoindian
occupanis of the Americas should have been highly
effective competitors to subsequent Palecindian occu-
pants. Note that in the two reasonably well-documented
colonizations of the Americas after the late Pleistocene,
the immigrants were relegated to narrow niches (the
mountain margin zone for the Na-Dene/Athabaskans
and the High Arctic coastal zone for the Thule) and
have never representad more than a tiny fraction of the
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previonsly established Amerind populations of the
Western Hemisphere [ses Hill, this volume; Schmitz,
this wolume).
If humans were present in the Americas prior o
Lhe Palesindian entry, they proved tobe such ine fective
compelitors that Paleoindian colonizers behaved as if
they did not exist. This seems highly atypical of humans
with generally equivalent technological, economic, and
zogial organizations. 11 is possible, of course, that one
or more pre-Paleoindian colonizations failed, and poor
human populations had existed but were extinct by the
time of the Paleoindian arrival. Such phenomena prob-
ably did happen in the past bul are net generally rec-
pgmized becanse relevant populations failed to reach a
lewel that would achieve archaeological wisibility, Al
thoungh individual populations may have died out, more
general colomization failures —in which humans were
succassiul enough o spread across two continents and
leave visible residues at a handfnl of widely dispersed
locales but then decline to extinction —seem largely
atypical of the spread of modern humans across the
globe. The more parsimoniows interpretation of the data
currently available is that the Paleoindian entry infto the
Hew World was the initial colenization of the continents
of the Western Hemisphere, The rapidity of this ini-
tial human dispersal, ils patchy distribution in the most
productive environments, and the taphoenomic roulette
of the 12, 000-year-long archaeological record could ac-
eount for the handful of sites that seem “out of order®
with respect to their age and location [see also Ander-
gon and Gillam 2000; Fiedel 19990).

Human Impacts on Pleistocene Ecosystems

As stated at the beginning of this chapter, the initial
colonization of the Americas was a momentons biogeo-
graphical phenomenon, as much for American scosys-
tems as for the first Amevicans, It would nol be an ax-
aggeration to compare it to the impact of the joining
of Neorth and South Awmerica in the late Tertiary after
the two continents had been separated and had devel-
oped their own very different ecologies over tens of mil-
lions of vears. Mest scientific study of the ecclogical
impacts of human entry into the New World has focnsed
on the late Pleistocene extinction of large herbivores
isee Martin and Klein 1984 and the references therein),
In fact, a cursory reading of our model might lead one
to the conclusion that it substantiates the human role
in the evolutionary demise of late Pleistocene mega-
fauna. In realicy this is not the case. I one locks be-
yond the simplistic view of humans as predators to

their role as members and shapers of ecosystems, it he-
comes apparent that human impacts were likely more
farreaching and considerably more complex than this,
and thal hunting of large herbivores may well have beean
among the lesser impacts on faunal and floral comimy-
nities.

In another case of continental colonization— Aus-
tralia {or Sahul) —human predation has also been pro-
posed as the primary cause of extinction of large fauna
[Martin 1984L). Webb (1998) takes a4 more sophist-
cated look at the ecological dynamies of the introdue-
tion of humans into Australiz. Webb points out that Ans-
tralia, prior to human colonization, conld suppart only a
few large camivors laxa. The first and foremast ecologi-
cal impact of humans was as competitors of these large
carnivores. Although paleontological data are difficult
to read at the resclution desired, it appears that large
carmivores hecame extinct or very rare before the large
herbivores did, Webb suggests that by outcompeting
large carnivores and driving them to extinction, humans
upset a delicate predatorprey relationship belween
these carnivores and large herbivores. Because their
predation patterns differed considerably from those of
large marsupial carnivores, humans did not simply re-
place them in Australian ecosystems. This left largs
herbivores without the predator-dependent population
controls to which they had become adapted over mil-
lions of years, sending their populations into boom-tust
oyeles. Aceording to Webh, this loss of population con-
trol combined with large-scale wegetation changes due
to human-cansed buning and increasing chimatic var-
ability during the late Pleistocens were probable pri-
mary canses of large herbivors extinctions, though the
new human predation patterns may have contributed.

In other words, the introduction of humans into
American ecosystems is not simply a matter of rapa-
cioag hunters slanghtering naive animals. Human social
and economic behaviors are complex and have diverze
and far-reaching environmental consequences {Redman
199G), It is useful to concelve of the overall effecl of
human entry into the Americas as one in which the
hemisphere was transformed into a socioecosystem o
which humans became not just members or cxploiters,
but also active shapers of the new American ecclogy.
Although it 1s not possible to explore hersin the many
ramifications of such a perspective, it is valuable to
point out some of the most notabls potentizl impacis as
directions for future study

An important component of Webl's model for the
impact of humans on Australian megafauna is the low




carrying capacity of that continent for large fauna and
the inherent fragility of the ecosyslem to perturba-
tipn. To the best of our knowledge, this is nef the
case for American ecosystems. Late Pleistocene vege-
{ation communities wers both richer and more diverse
{han those of contemporaneous Australia, Furthermore,
the landmass of the two American continents is much
larger than Australia and extends over a tremendons
latitudinal range. As a consequence, large animals wers
alse much more numercus and diverse. In contrast
to the three large camnivores that Webb lists for Aus-
tralia, the Americas supported a diversily of large felids,
canids, and ursids (Anderson 1984 Mead and Meltzer
1984; Whitney-Smith, this volume). With these differ-
gnces, can Webh's models apply to the American con-
texl as well?

The sntry of humans into the Western Hemisphere
brought twe large camivores: humans and their dogs,
which were descended from Eurasian waolves (Schwarls
1997:153-18). I humans behaved as pradicied by the
ecological models discussed above, and as supported
by at least some of the archasological evidence, they
and their dogs would have been in direct competition
with other large American carnivores, Despite the com-
parative richness of American ecosystems, large carni-
vores by necessity exist in much lower numbers than
their prev species, making them potentially more wul-
nerable to extingtion when faced with competition [or
resourees. [See Klein 1992 for a discussion of humans
and carnivore cxtinction in early Pleistocens Africal)
If the primary impact of human entry into the Amen-
cas was overpredation of large herbivores, the extine-
tion of large carnivores should follow on the heels of
herbivore extinction (or be contemporaneous with it) as
their food sources were eliminated by humans, How-
ever, if initial human impact represented a more subtle
form of competition with carnivores, they might become
extinct before the large herbivores, as Webb has sug
gested for Australia, A review of the extinction dates for
American fauna compiled by Mead and Meltzer (10584)
suggests that carnivores may have become extinet be-
fore larpe herhivores, Although several caveats must be
raised in determining extinclion dates {J. L Mead, per
somal communication 199%; Webb 1908), this reference
remains the most comprehensive data set available for
late Pleistocene American extinctions, An ANOVA indl-
cates that large carnivore extinetions did srecede those
of large herbivores overall (N of carnivores = 4, & of
herbivores = 19, F = 3.30, p = .08). Computer modeling
of munan-carnivore competition by Whitney-Smith [this
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volume) has produced results analogous to those sug:
gestad by us for the late Pleistocens Americas and by
Wbl for Pleistocene Australia,

The ecological models outlined above predict com-
paratively modest direct human impacts on large herbi-
vores (but see Haynes 2002 for sophisticated modeling
of an alternative view). Patch choice models suggest
that initial colonizers would move to new unpopulated
locales long before they eliminated large game in a re-
gion. Only when movement became more restricted due
to the geopraphic spread of humans did they increase
their procurement efforts within a region. By that time,
large intelligent herbivores would have become behay-
iorally adapted to human predation, further increasing
their procurement costs. Diet breadth modsls predict
that, when faced with increased procurement costs for
large herbivores, humans diversify their diet rather than
intensify their efforts to hunt scarcer large game. Al
though human predation cerlainly wounld have affected
large herbivore populations, as would any other new
predator, humans would be no more likely to expend
the increasing effort to eliminate megafauna than would
dirk-toothed felids or dire wolves.

To date, there has been little scientific study of the
role of human-cansed fire in the late Pleistocens eco-
systems of the Americas, However, such research else-
where (Anderson 2002; Bush 1988; Dods 2002; Ker-
shaw et al. 1997: Pyne 1998; Pyne and Goldammer 1997;
Webh 1908) indicates that humans dramatically alter
the "natural” fire regimes (including temporal and spa-
tial distribution and intensity] of the landscapes they
inhabit, with farreaching consequences for plant com-
munities at regional or even continental scales. Inthese
studies, pollen cores and other sediment samples in
which microcharcoal particles have been counted pro-
vide evidence for the frequency and extent of burn-
ing. Although fires are also caused by lightning or
maore rarely by volcanic eruptions [James 1989, 1956],
human-related buming tends te produce a distinetive
signature, Even il humans do not intentionally barn the
landscape (though there is considerable ethnohistoric
evidence that they do so regularly, as summarized in the
studies mentioned above), they build and maintain fires
on a daily basis throughout the year. This alone greatly
increases the chances of unintentional landscape burn-
ing cutside the season of natural fires (Pyne 1998; Pyne
and Goldammer 1997).

The availahle data for landscape fires during the
late Pleistocene of the Americas are few bt suggestive.
Relevant pollen and microcharcoal studies are avail-
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able from Lake La Yeguada, Panama [Bush et al. 1992;
Kershaw et al. 1997), southern Wisconsin and Massa-
chnsetts (Winkler 1997]. and the western slopes of the
Sierra Nevada in California (Anderson and Smith 1997).
There are dramatic spikes in the amount of micro-
charcoal coincident with the Paleoindian cccupation of
each of these regions: at 12,000 cal B.P. in Panama,
14.700-14,100 B.P. in southern Wisconsin, 12,000 B.F.
in Massachuseits, and 10,200 B.F. [and possibly as
early as 11,400 B.P) in the Sierra Nevada. Notably the
dates vary geographically and seem to better fit our
model for spreading human populations more than the
synchronous, continentwide climatic changes, In this
respect, the Sierra Nevada cores, in an initially less-
opiimal montane area that we predict would have been
populated by backfill rather than initial colonization,
show a microcharcoal spike more than 2,000-4.000
years later than the spikes in the other regions.

Viewed from the perspective of evolutionary ecol-
ogy, the initial colonization of the Americas did not
loose a “blitzkrieg” of human predation that led to
the extinction of numerous large animal taxa during
the late Pleistocene. The entry of humans, however,
must have had a significant impact on American eco-
systems. [t is now apparent that the climatic changes
that initiated the early Holocene took place extremely
rapidly, with major temperature increases within a few
decades (Fiedel 1999b; Taylor 1999). These climatic
changes interacted with the large-scale alterations in
floral commumities due to hemisphere-wide anthropo-
genic burning and produced the much more fragmented
habitats that characterize the Holocene. These conti-
nentwide changes in vegetation communities, the loss
of predator-based population controls due to human
competition with large camnivores, and the introduc-
tion of two mew camivores [hmmans and dogs) prob-
ably pushed many large animal taxa beyond the point
where they could no longer maintain viable breeding
populations, The loss of even some of these large her-
hivores (proboscideans, for example) would have addi-
tional efiects on vegetation communities, which were
adapted to herbivores as much as the animals were
adapted to the plants. The resulting cascade of changes
dramatically and permanently aliered American ecosys-
Lems.

Humans, as participants in the new socioecosys-
tems, were equally affected by these long-term changes
that they themselves helped to initiate. Habitat frag-
mentation dne to a combination of climatic changes,

anthropogenic burning, and less of large herbivores ey,
couraged geographic specialization among bumans in
social, economic, and technological realms. At the samge
time, the loss of wide-ranging, high-ranking, large fanp,
encouraged diet diversification and reliance on a variety -
of local resources, The resull is seen in the regionally
diverse material residues of Holocene humans that ar-
chaeclogists term the Archaic (Barton 1979; Meltzer,
this volume).

Conclusions
Although many gaps remain in our study, as well as
in those of others who have attempted to understand
the dynamics of the colonization of the Americas, data
alone will not lead to better understanding [see also
Melizer, this volume). We hope we have shown tha
ecological modeling based on well-developed evolution-
ary theory and the extant data compiled by decades
of dedicated archasological research can provide in-
sights into the peopling of the Americas and into the
general processes of human colonization. This kind of
study can also reveal the type of data that can besi
develop our understanding of the first Americans. Al-
though more and better dated sites would certainly be
helpful, other data may be even more useful, For ex-
ample, we still lack many systematic surveys and geo-
archaeological studies that can tell vs where the eardi-
est humans were nof as well as where they were, We
also need a better understanding of the environments in
which early Americans lived and more comprehensive
information about their diet and the resounrces [both
subsislence and other) that they used [see Chilton, this
volume). Finally, there is little direct evidence for the
role that the first colonizers played in reshaping Amen-
can ecosystems imto the socicecosystems that charac-
terized the rest of the world. We were surprised to find
that, despite decades of research on late Pleislocens
environments, microcharcoal analysis (o comparatively
simple procedure] is lacking in most studies.
Colonization is not an event but a process that 1
varies dynamically across space and time. The human :
colonization of “pristine” landscapes offers nnique op- i
portunities to understand the full extent of the human
role on Earth. Until humans colonize other planets, the
only way we can study the long-term consequences
of human colonization is through archaeclogy. In this
sense, the peopling of the New World is not simply 2
long-past event; it is also the beginming of an onguing
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process that remains highly relevant to our identity and
our future on this planet.
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