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ABSTRACT
We argue that evolutionary and ecological models of territorial behavior are useful to archaeologists holding

varied theoretical positions. First, we explain how evolutionary and ecological approaches complement, rather than
conflict with, social agency and historicist approaches. Second, we review and expand upon models from evolutionary
ecology and their application to the ethnographic and archaeological records. This review reveals that territorial
behavior spans a continuum from defense of selected resources, to control of “home ranges” or spheres of influence,
to complete defense of a proscribed geographic area. Third, we emphasize that archaeologists and modelers should
explicitly define the demographic scale of territorial behavior under consideration, given that resource defense by
large groups requires solutions to collective action problems. Finally, we suggest that the economic defensibility logic
underlying ecological models of territoriality applies to any resource type, not just territory. Furthermore, social and
political power often require successfully defending spatial territory. [evolutionary ecology, economic defensibility,
territoriality, human behavioral variation, archaeology]

T he chapters in this volume effectively counter the notion
that social power can be reduced to control over fixed,

discrete, and contiguous territory. In their introduction, Van-
Valkenburgh and Osborne use historical and archaeological
examples to argue that social power does not always directly
involve control over geographic space. They argue further
that the origin and implementation of social power is cul-
turally, historically, and institutionally particular. Together,
these arguments seem to imply that models of territoriality
developed in evolutionary ecology are not so useful to ar-
chaeologists. In our chapter, we maintain that these models
of territoriality are useful tools for analyzing the exercise of
power over people and places. In fact, we suggest this is the

case because of particularly human characteristics such as
institutions and agency, not despite them.

Our argument is fourfold. First, we explain how so-
cial agency, historicist, and ecological approaches to social
behavior complement one another. Ecological approaches
can and should incorporate the social agency, history, and
chance featured in standard social science approaches. Sec-
ond, we explain the principle of economic defensibility that
underlies ecological models of territoriality. Ecological con-
ditions, broadly construed, interact with technological and
sociopolitical factors to shape economic defensibility, lead-
ing to predictions that anthropologists and archaeologists
can and have tested successfully, though much remains to
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be done. Third, we show that the economic defensibility of
a resource depends in part on the size of the group that is
necessary to defend it. For this reason, resources indefensi-
ble by individuals or smaller groups may be defensible by
larger groups, but only if group members can successfully
cooperate in defending them. Defense of territory within
larger groups entails solutions to collective action problems,
and thus may require multifaceted social strategies and yield
complex social dynamics, as other approaches suggest. Fi-
nally, we generalize the logic of economic defensibility and
show that it can apply to any type of resource, not just ter-
ritory. In doing so, we bring the argument back to the land,
so to speak, showing that social and political power is of-
ten a byproduct, however indirect, of successfully defending
resources. Yet territorial routes to power are more numer-
ous, complex, and variable than suggested by the standard
models contested in this volume. Throughout this chapter,
we use examples from the ethnographic and archaeological
literature, including ones presented in other chapters in this
book, to support our argument.

Evolutionary Ecological Models Are
Compatible with Agency, History, and Chance

Evolutionary Ecology and Behavioral Contingency:
Room for Agency

“Evolution” has an image problem with many social sci-
entists. Laland and Brown (2011) present a balanced account
of the controversies surrounding the use of evolutionary
theory to understand human behavior. They note that some
researchers think it presumes the existence of rigid, genet-
ically programmed patterns of behavior that have no roles
for agency and cultural variation. Others associate it with
notions of “stages” of social evolution, from simple to com-
plex. Both images are inaccurate and outdated. Kelly (2013)
provides a concise history of how evolutionary thought in
anthropology transformed from a unilineal to a multilin-
eal model, beginning with the work of Julian Steward and
continuing through the development of human behavioral
ecology to the present. Furthermore, recent work showing
how humans dramatically alter the adaptive landscape to
suit their evolved goals, a process sometimes termed niche
construction, makes the theory and methods of evolutionary
ecology potentially applicable to all human societies, includ-
ing postindustrial ones (Broughton et al. 2010; Laland and
Brown 2006; Smith and Wishnie 2000).

To demonstrate that evolutionary ecological models are
compatible with social agency, we examine the assumption

of behavioral rigidity. Many models of evolution by natural
selection do assume for simplicity that there are fixed,
genetically determined behavioral strategies. Although
this approach is sufficient to understand some patterns
of human diversity, such as the distribution of blood
antigens in response to selection within various disease
ecologies, it is insufficient for analyzing complex behavior.
Researchers must also consider three other important
processes.

First, various learning mechanisms allow faster adjust-
ment to selection pressures than do genetic adaptations.
While learning itself is not an evolutionary process, the un-
derlying mechanisms that support it are housed in the brain,
which like any organ in the human body has been subject to
many generations of evolution. The evolution of human cog-
nition may entail variability selection, which is the selection
of adaptations suitable to a wide range of environmental con-
ditions, such as the highly variable environments in which
early humans evolved (Potts 1998). Second, another adap-
tation to environmental variability among humans is social
learning. In humans, social learning involves the imitation
of complex tasks, the transmission of large volumes of in-
formation using symbolic communication (language), and
the imitation of successful or prestigious individuals (Rich-
erson and Boyd 2005). High reliance on social learning
creates its own evolutionary dynamic (i.e., cultural evolu-
tion) and alters the selective environment for genetic vari-
ants (i.e., gene–culture coevolution). Finally, the aforemen-
tioned niche construction involves the feedback between an
organism’s effect on its environment and its adaptive fit. In
the present volume, Greene and Lindsay (Chapter 4) dis-
cuss political transformation in Late Bronze Age Armenia,
which included increased investment in built environments.
They argue that these built environments mediated transfor-
mations in the social order, which may be an example of
niche construction.

All three of the processes defined above provide ample
room for agency because they depend on people making
choices. Choices in turn depend on beliefs and preferences,
which may be inherited culturally, partly shaped by evolved
learning mechanisms, produced through gene–culture co-
evolution, and so on. In many cases, we do not need to know
which of these processes shaped the behavioral patterns
we seek to understand, since the various mechanisms will
often produce the same final outcome. Thus, we can sim-
ply use evolutionary models (such as the economic defen-
sibility model of territorial behavior discussed below) to
derive testable hypotheses about these patterns. No particu-
lar degree of determinism, genetic or otherwise, is required
for this strategic approach to adaptation. Rather, it assumes
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that agents inherit or invent conditional strategies that re-
spond to varied social and environmental constraints and
opportunities with the appropriate (adaptive) tactic. That
said, any evolutionary analysis should recognize the con-
straints on adaptation. In the next section, we discuss these
constraints and link them by analogy to key features of his-
torical particularism.

Constraints on Adaptation: Room for History

Phylogenetics is the study of evolutionary relationships
between evolutionary lineages, such as species (Felsenstein
2004). Phylogeneticists distinguish between traits shared by
common descent on the one hand and those shared through
parallel or convergent evolution on the other. Similarly, Boas
and other historical particularists focus on how populations
influence one another while maintaining characteristic fea-
tures through time (Perry 2003). The inheritance of cultural
traits through imitation is analogous (though not identical) to
the inheritance of genetic material (Mesoudi 2007; Mesoudi
et al. 2004), and imitation across cultural boundaries (often
termed diffusion) is analogous to gene flow between pop-
ulations. Thus any general model of human behavior must
account for historical relationships, else we risk drawing
spurious correlations between traits and environments (Gray
et al. 2007; Mace and Holden 2005; Mace and Pagel 1994).
Increasingly, evolutionary anthropologists have adopted for-
mal phylogenetic methods to resolve the issue of spurious
correlations, termed Galton’s problem.

Historical particularists also emphasize the uniqueness
of culture histories. A good evolutionist should not disagree.
As evolutionary biologist Ernst Mayr (1983) noted, evolu-
tion is opportunistic, acting on whatever variation it en-
counters. The Sun Dance among Plains Indians provides an
example of the importance of history to cultural evolution.
Once a signal of the bravery and dedication of prospective
warriors, the Sun Dance is now a marker of commitment
to ethnic identity (Jorgensen 1972). Another reason his-
tory is important is that multiple adaptive solutions exist
for the same selection pressure. Which solutions emerge de-
pends in part on phylogenetic constraints, and the adoption
of one solution places constraints on future evolution (Mayr
1983).

Related to the historical constraints on evolution is the
constraint of genotype cohesion (Mayr 1983). Change in
one trait may affect other traits for a variety of reasons, a
process called coevolution. The relationships between traits
are also the product of an organism’s evolutionary history. In
cultural and historical contexts, the structure of a “cultural

recipe” may influence the mode in which it is transmitted
and resulting evolutionary outcomes (Mesoudi and O’Brien
2008). Such recipes might include the modular, hierarchi-
cal set of skills necessary to construct and use tools (e.g.,
material selection and procurement, construction, hand–eye
coordination). In sum, while evolutionary models do not al-
ways account for historical particularity, researchers must
and often do extend these models for this purpose when
applying the models to real cases. Furthermore, compara-
tive studies drawing on evolutionary theory can strengthen
rather than weaken our understanding of how general and
particular processes are linked.

Accidents and Stochastic Processes: Room for Chance

In evolution, is there room for surprises or are behav-
ioral and physiological outcomes perfectly determined and
predictable? Applied mathematicians and others continue to
argue that evolutionary researchers should pay close atten-
tion to random processes (Jagers 2010). Meanwhile, his-
torians often question the difference that small changes
would make to history (Mason 2009). What if Napoleon
had not (apocryphally) suffered from hemorrhoids, which
precluded him from surveying the battlefield of Waterloo?
What if Churchill had been killed on the Western Front
during World War I? If a massive asteroid had hit Earth
1.8 million years ago and annihilated all large-bodied an-
imals including hominids, neither Napoleon nor Churchill
would have existed. How does modern evolutionary theory
account for such chance events? On the one hand, it is no
accident that globally catastrophic events like asteroid im-
pacts would more likely than not lead to the extinction of
large-bodied species like hominids (Cardillo et al. 2005).
On the other hand, it is also possible that small changes
to the experiences of influential figures would make little
difference to large-scale historical outcomes because his-
tory arises from a multitude of factors, a recognition that
dates back in anthropology at least to Kroeber’s Configura-
tions of Cultural Growth (1944). In such cases, evolutionary
reasoning suggests that outcomes commonly attributed to
chance or unique events, including those instigated or expe-
rienced by influential social agents, may be in some sense
determined. Contrastingly, outcomes thought to be caused
by specific historical events and figures may be more ac-
curately understood as the product of myriad interacting
factors that can, as we shall see, be better understood using
evolutionary logic. The rise and fall of empires throughout
prehistory and history is a strong example (Turchin 2003).
From this perspective, evolutionary theory must have “room
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for surprises” because evolution does not proceed along a
single pathway. In order for variants to be selected, they
must better fit prevailing conditions than other extant vari-
ants. Accidents shape the course of evolution by creating
essentially random shifts in selection pressures, such as cli-
matic variation.

Moreover, evolutionary theorists have long recognized
the importance of randomness in evolution with two of the
four classic forces of evolution, mutation and drift. The in-
troduction of mutations is in some sense random (though
not entirely; see Moxon et al. 1994; Nowak 2006a; Pagel
et al. 2007; and Rainey and Moxon 2000 for examples of
directional selection on mutation rates). In the cultural do-
main, “mutations” can result from errors in transmission of
cultural information, or from innovations. Importantly, the
fact that mutations introduced by innovations may be di-
rected to particular goals (i.e., reflect agency), sometimes
even adaptive ones, shifts but does not fundamentally de-
rail the evolutionary dynamics (Boyd and Richerson 1985;
Henrich et al. 2008).

As for evolutionary drift (random error in the sam-
pling of traits from generation to generation), when com-
bined with selection, it can lead to different outcomes than
predicted by a simple deterministic model (Taylor et al.
2004). A consequence of the balance between drift and se-
lection is that there are no guarantees for the ascendancy
of even highly beneficial traits. On the other hand, drift can
increase the chance that adaptively superior traits will re-
place alternatives that are stabilized at lower adaptive peaks
on the fitness landscape (Griffiths et al. 2004; Lande 1985;
Wade and Goodnight 1991; Wright 1988). For example,
Powell et al. (2009) combined models of random copy-
ing error and the introduction of innovations to estimate
the critical population density sufficient for the emergence
of the modern Homo sapiens toolkit, demonstrating the
importance of population density and size (key determi-
nants of the drift–selection balance) to the proliferation of
innovations.

In sum, the evolutionary process is not purely deter-
ministic even if, for simplicity, the models that describe it
often are. Accidents and stochasticity play a major role in
population dynamics and thus the emergence of behavioral
strategies. Combined with the room for agency and his-
tory, room for chance in the evolutionary process narrows
the gap between evolutionary, social agency, and historicist
perspectives. Evolution is not simple, as evolutionary biol-
ogists and social scientists well appreciate. However, many
evolutionary models strategically treat evolution as simple
and deterministic in order to gain insights into evolutionary
processes or outcomes. We now turn to one such strategi-

cally simple model, the economic defensibility model of
territoriality.

Evolutionary Ecological Models of
Territoriality

Strategic Territoriality: The Logic of Economic
Defensibility

Nearly 50 years ago, the biologist Jerram Brown pub-
lished a short paper called “The Evolution of Diversity in
Avian Territorial Systems” (Brown 1964). Brown’s immedi-
ate goal, as telegraphed in his title, was to explain why some
bird species are strongly territorial, others are not, and some
species in fact alternate between territorial and open-access
regimes. Further variation exists in the immediate benefits of
controlling a resource: for many species, it is local patches
of food that are defended, while for others nesting sites or
roosts are the object. Brown pointed out that controlling the
resources in a territory has benefits, but comes at a cost: time
and energy (and potentially risk of injury) spent monitoring
an area, advertising one’s presence, and deterring intruders.
His simple but profound argument was that natural selection
would only favor defending territories if the benefits of do-
ing so exceeded these costs—if the net benefits (measured
in fitness or its correlates) were positive. This principle has
since been called economic defensibility. Brown gave this
principle empirical meaning by linking it to the spatiotem-
poral distribution of resources—specifically, their density
and their predictability.

Dense resources are more defensible (are more likely
to repay the costs of territorial defense) because the area
the territory holder must defend to control access to a given
resource is smaller, entailing less time and effort in moni-
toring. Predictable resources are more defensible for two
reasons: the area that must be defended to encompass them
is easier to locate, and the income (resource consumption)
from the area is higher and more reliable. Lest readers think
this argument entails environmental determinism, consider
that the costs and benefits of both territory defense and
resource acquisition are also dependent on the resource
user’s capabilities (e.g., birds can fly, can advertise territory
residence with song, and so on); in the human case, these
capabilities include technology and other culturally variable
attributes, including social norms and institutions.

Although dated in its particulars, Brown’s simple ar-
gument has helped biologists explain the diversity of avian
territorial systems, just as his title had promised. It har-
nessed the logic of natural selection (the tradeoffs involved
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in gaining some benefit at some cost, and their links to fit-
ness) to ecological variation. The economic defensibility
model has proved remarkably durable and has been vali-
dated in hundreds of studies of spatial behavior in a wide
variety of species (Davies and Houston 1984; Dubois and
Giraldeau 2005). Dyson-Hudson and Smith (1978) pub-
lished the first anthropological application of the model.
That paper employed qualitative assessments of the eco-
nomic defensibility model in various ethnographic and eth-
nohistoric contexts to draw three broad conclusions: (1)
territorial behavior (exercise of spatial ownership claims,
controlling access to resources) is facultative and varies
strategically (i.e., people are at least as clever and flexible
as birds); (2) this strategic behavior corresponds to vari-
ation in resource density and predictability across space
and over time, as predicted by the economic defensibility
model; and (3) within the same social system (even the same
household), territorial strategies may be applied to some
resources but not to others. We now briefly discuss these
points, summarizing relevant ethnographic and archaeolog-
ical data.

Variation in Human Resource Defense

The basic expectations derived from the economic de-
fensibility model are summarized in Table 5.1 (after Dyson-
Hudson and Smith 1978; see also Cashdan 1992). Note that
these expectations and their predictors are stated in ordinal
terms (e.g., low versus high density, intermediate defensibil-
ity); rigorous tests would require precise quantitative mea-
sures rarely found in the ethnographic and archaeological
data on land use (for a recent effort to do so, plus a for-
malization of the economic defensibility model, see Baker
2003). Nevertheless, the qualitative evidence is quite exten-
sive and (in our view) convincing.

Variation across space

The economic defensibility model predicts that if density
and predictability are high enough, territorial systems (prop-
erty rights in land) will be favored.

There are many cases in which steep gradients in re-
source density or predictability correlate with marked shifts
in land use. For example, over a vast stretch of the Pacific
coast of North America (from the Salish of Puget Sound
to the Tlingit of what is now Southeast Alaska), dense sea-
sonal runs of salmon fostered permanent villages, territorial
claims to salmon streams by corporate kin groups (Donald
and Mitchell 1994), and chronic warfare (focused not only
on control of resource sites but also on seizing property and
slaves). Yet a short distance inland, all along the inland side

of the coastal ranges in the Plateau and Subarctic areas, re-
sources were much lower in density and also generally less
predictable, and the indigenous societies had traditional land
use patterns stressing communal access rights (the excep-
tions being favored salmon-fishing spots at falls and rapids,
which were sometimes owned by kin groups). The contrast
between the coast and the interior Pacific Northwest did
not match linguistic (and hence presumed cultural histori-
cal) divisions: the coastal areas in particular were linguisti-
cally diverse, and in some cases language groups spanned
the coast–interior divide (e.g., Salishan and Athapaskan
languages).

Finer-scale variation in land use within ethnolinguis-
tic areas is perhaps more convincing evidence of eco-
nomic defensibility in action. The Eskimoan (Yup’ik and
Iñupiat) peoples of coastal Alaska strongly defended territo-
rial boundaries (Andrews 1994; Burch 1980). Yet after some
Iñupiat spread eastward across the Canadian arctic about one
millennium ago (in what archaeologists term the Thule ex-
pansion; McGhee 1984), the much lower resource density
encountered there led to relaxed boundaries approaching
open-access land use. Similar variation in territoriality and
related aspects of land use are found in the ethnolinguisti-
cally homogenous Great Basin. Most of the Great Basin is
very arid, resulting in low resource density and predictability.
The indigenous Shoshone and Paiute were highly mobile and
had few access rules for land use. Yet in well-watered areas
such as the Owens Valley, relatively dense and predictable
resources were matched by decreased mobility and forms of
land ownership that were clearly territorial (Bettinger 1983;
Steward 1938; Thomas 1981). Ambrose and Lorenz (1990),
Field (2005), and Kennett and Clifford (2004) present
similar archaeological analyses of variation in territorial
strategies.

Steep gradients in resource density and predictability
can have profound implications for broad aspects of political
economy. Many scholars have pointed out that stratified so-
cial systems have initially arisen in areas with such gradients,
such as fertile floodplain valleys surrounded by arid regions
(Carneiro 1970) and rainforests with patchily distributed
potable water resources (Lucero 2002). The link to eco-
nomic defensibility may be quite direct: where kin groups
or other coalitions are able to control the resource patches,
subordinates have few options, and stable levels of exploita-
tion can increase (Boone 1992; Smith et al. 2010). Again,
note that this is not environmental determinism: resource
density and predictability are in part functions of social and
technological variables (e.g., agricultural techniques, labor
division, social stratification), and social agency (in seeking
or resisting political and economic domination) is central to
the process.
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Table 5.1. Resource Density, Predictability, Defensibility, and Resultant Land Use

Resource density Resource predictability Economic defensibility Predicted land use

Low Low Low High mobility, dispersed population
Low High Intermediate Home range system
High Low Intermediate Mobility, information sharing
High High High Geographically stable territoriality

Note: Modified from Dyson-Hudson and Smith 1978.

Variation over time

A theory of spatial behavior that did not allow rapid change
over time would be incompatible with human history. In
fact, the economic defensibility principle leads us to expect
it, and specifies it will occur whenever there is sufficient
change in resource density or predictability. This change
can arise from exogenous factors, such as environmental
shifts that alter these parameters for key resources, or it can
be generated by endogenous shifts in resource utilization
due to technological, demographic, economic, or political
factors.

Examples of both exogenously and endogenously
driven shifts in defensibility parameters are evident at var-
ious temporal scales. Ethnohistorical data on Algonkian
peoples in the North American eastern subarctic docu-
ment a shift from mobile hunting focused on caribou to
semisedentary settlement patterns focused on trapping of
furbearers and foraging for moose, hare, and fish (Bishop
1986; Leacock 1954). The former pattern was character-
ized by high mobility, extreme flux in group composition,
and open access to resources, the most adaptive configu-
ration for harvesting caribou with indigenous technology,
as these prey clump together and move rapidly and unpre-
dictably across the landscape. In contrast, fish, hare, furbear-
ers, and even moose are dispersed and relatively seden-
tary prey, most efficiently harvested by foragers in small
family-based groups who can economically defend hunting
territories and coterminous trap-lines. The shift from the
caribou-hunting economy to the fish/hare/moose/trapping
economy was a complex process driven by economic fac-
tors (particularly the fur trade) as well as technological (steel
traps, guns, etc.) and environmental (caribou depletion)
ones.

On intermediate time scales, the intensification of agri-
culture is generally associated with reduced mobility (thus
increased resource density) and shortened fallow (thus in-
creased resource predictability), implying greater resource
density and predictability. Furthermore, it can be argued that
Holocene climate stability (thus greater resource predictabil-
ity), coupled with suitable local ecological and social con-
ditions, was necessary for agriculture to develop and spread

over the last five to ten percent of the time Homo sapiens
has existed (Feynman and Ruzmaikin 2007; Richerson et al.
2001). Agricultural land also appears to be more heritable
than many other forms of wealth, implying that it is subject
to intergenerational territorial claims (Shenk et al. 2010).
Thus agricultural subsistence appears to have favored more
territorial behavior.

Differential defense across resources

There are many cases in which actors (individuals, house-
holds, or larger groups) exhibit territorial behavior with
some resources but not others. This is fully consistent with
the economic defensibility model: if resource X is dense
and predictable enough to be economically defensible, but
resource Y is not, the simplest expectation is territorial de-
fense of X but not Y. An example is the pattern of land use
and property rights found among many East African cat-
tle herders, where garden plots and livestock are claimed
as property by individuals or households, but grazing land
is communally owned by the “tribe” (ethnic group). This
is clearly expected from defensibility logic, as good graz-
ing areas are dependent on patchy and highly unpredictable
rainfall distribution, whereas gardens are dense and pre-
dictable resources due to direct management. Livestock are
even denser, and predictable to the extent that people con-
trol their movements (Dyson-Hudson and Smith 1978). Ex-
tension of this argument to pastoralists in other areas has
found broad support for economic defensibility predictions
(Casimir 1992).

Group-Level Territoriality and Collective Action
Problems: Room for Complexity

In the previous section, we discussed how the spa-
tiotemporal scale of a resource is critical to its defensibility.
This logic applies to the demographic scale as well. Suppose
a resource is indefensible at the individual level because
monitoring and defense costs are too high relative to the
benefits of resource control. The resource may become
defensible if individuals cooperate in monitoring and
defense, and the economy of scale lowers per capita costs
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sufficiently. For example, Karimojong households did not
defend grazing land against other Karimojong households,
but violently defended it against encroachment by other
groups (Dyson-Hudson and Smith 1978). Dyson-Hudson
and Smith admitted their model does not explicitly treat
intergroup conflict of this kind. This limitation does not
constitute a failure of defensibility logic. It simply reflects
that the authors analyzed the adaptive fit of Karimojong
territory defense at the levels of household and individual.
The question then is how to secure the cooperation
necessary to defend sorghum plots at the household level
and grazing land at the ethnic group level. More generally,
how and under what circumstances do individuals solve the
problem of cooperative resource defense?

A collective action problem (CAP) arises when mem-
bers of a collective (e.g., a household, village, voluntary as-
sociation, etc.) must pay costs to produce a collective good
(Olson 1965). Some theorists define CAPs more stringently
as any case in which increasing the number of cooperators
in a group increases the average group payoff but any given
member of the group is always better off defecting no matter
the actions of other members (McElreath and Boyd 2007).
The structure of the payoffs to collective action matters. For
example, if group members benefit from cooperating what-
ever their social partners do, there is no problem to solve
(Clutton-Brock 2002). If group members can share the ben-
efits or costs of cooperation and the benefit to cost ratio
is high enough, a stable mixture of cooperators and defec-
tors (or a stable mixed strategy employing both cooperation
and defection) is expected to emerge (Doebeli et al. 2004;
Maynard Smith 1982). Even if cooperation is mutually ben-
eficial to all, complications may remain if group members
must coordinate their cooperative investments (Alvard and
Nolin 2002; Skyrms 2004). The linguistic capabilities of
humans may facilitate complex coordination and commu-
nication of social norms (Smith 2003, 2010). Coordination
problems likely exist in the context of territory defense be-
cause group members must coordinate monitoring duties
and defensive strategies, especially when matched against
cunning adversaries.

In sum, at least two types of CAPs may occur in territory
defense: when it is impossible for a group member to defend
the territory alone, and when the loss of territory is not
costly enough to a single group member to deter a positive
fraction of group members from shirking (Boone 1992).
Such CAPs are onerous. Even in fairly small groups, the
mechanisms that potentially ensure cooperation in dyads
such as reciprocity (André 2010; Axelrod and Hamilton
1981; Trivers 1971) and kinship (Foster et al. 2006; Grafen
1984; Hamilton 1964) are insufficient (Boyd and Richerson
1988). If enforcement (punishment of free riders) is also
costly to group members, a second-order collective action

problem (“Who watches the watchmen?”) must be solved
(Panchanathan and Boyd 2004; Smith 2003). How then do
people solve such CAPs?

One class of solutions emphasizes private (individual)
gains linked to collective action. Models of indirect reci-
procity posit that individual reputations for cooperation be-
come known through observation or gossip, and then co-
operators can avoid helping defectors even if they will not
have the repeated interactions required for direct “tit-for-
tat” reciprocity (Johnstone and Bshary 2004; Leimar and
Hammerstein 2001; Nowak 2006b; Nowak and Sigmund
1998; Panchanathan and Boyd 2003, 2004). Linking this
to collective action requires that reputations be determined
by contributions to collective action, and then subsequent
dyadic interactions allow cooperators to withhold aid from
defectors (Panchanathan and Boyd 2004); for example, if B
knows A avoids contributing to territory defense, B can then
withhold aid from A when A is sick or hungry, or wants to
arrange a marriage for his son. In an ethnographic example,
Peoples (1982) suggested that, among the Maring, the risk of
ostracism by accusation of witchcraft could have motivated
individuals to participate in costly military service (Boone
1992). If witches were given less aid during hard times (as
evidenced by their higher mortality) then the Maring case is
consistent with the link between collective action and mutual
aid.

Similarly, contributions to collective action can consti-
tute a signal of individual qualities (such as health, fighting
ability, social network size and quality, etc.) that are diffi-
cult to observe directly, and observers can use the signal to
make mutually beneficial “side deals” with above-average
signalers by allying with or deferring to them in other con-
texts (Gintis et al. 2001). In the Maring example, Peoples
argued, military service could also be a signal of an individ-
ual’s quality as a social partner. In another example, Plourde
(2008) and Plourde and Stanish (2006) argue that prestige
goods evolved in the Lake Titicaca Basin as honest signals
of a putative leader’s skills and knowledge. An agent-based
simulation of intergroup conflict in the Titicaca Basin shares
some characteristics with a prestige model, and simulated
patterns of group-defended territory formation match those
inferred from archaeological evidence (Griffin and Stanish
2007).

Another class of CAP solutions involves inter-demic
group selection, which involves selection among par-
tially isolated and competing groups in a population. Un-
der this model, selection occurs both within and among
groups. Within-group evolution selects against altruism be-
cause altruism is by definition costly to a given group
member (e.g., those who vigorously monitor and defend
group boundaries may suffer increased mortality risk). Se-
lection among groups favors altruistic participation in group
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resource defense (collective action) because this increases
the average payoff, thus the rate at which the group pro-
liferates at the expense of other groups. Because within-
group variation is usually much greater than variation among
groups, selection must be weaker within groups than be-
tween them for group selection to work (Boyd and Richer-
son 2007). Inter-demic group selection may be more likely in
cultural species like humans because cultural transmission
occurs on one-to-many and many-to-one bases, which, cou-
pled with conformist bias within groups (“When in Rome,
do as the Romans”), will decrease variation within groups
and increase variation between them (Henrich 2004; Henrich
and Boyd 2001), paving the way for group-beneficial traits
to proliferate at the expense of individuals. There is some
empirical support for group selection involving territorial
defense. Soltis et al. (1995) found that cultural group selec-
tion among warring territorial groups in New Guinea could
have favored group-beneficial traits through the extinction of
groups by assimilation, though at a quite slow rate. Mathew
and Boyd (2011) analyze ethnographic data on Turkana cat-
tle raids as reflecting the effects of cultural group selec-
tion. Bowles (2009) compiled cross-cultural ethnographic
and archaeological data on violent deaths and estimates
of within- and between-group genetic variation from sev-
eral small-scale societies. He used a mathematical model of
inter-demic group selection to calculate the cost to benefit
ratios (for both individuals and groups) of altruistic partic-
ipation in supposedly group-beneficial warfare. His results
demonstrate the possibility that warlike propensities in indi-
viduals could have arisen through inter-demic, genetic group
selection even in the absence of cultural transmission.

The lesson we draw from this brief review is that ter-
ritoriality occurring in larger groups requires cooperation
among the smaller social units that make up the group. The
cooperation requirement introduces possible CAPs. Solu-
tions to CAPs might involve complex conditional strategies,
interactions between genetic and cultural inheritance, se-
lection occurring at multiple levels, or a combination of
these. Regardless of mechanisms, as long as groups do find
a way to cooperatively defend territories, the basic predic-
tions of economic defensibility models apply. Accordingly,
researchers should always specify the level(s) of selection
(individual, household, ethnic group) in their analyses and
critiques of territoriality models.

Generalizing Economic Defensibility: Beyond
Territoriality and Back Again

Resource Defensibility and Nonterritorial Political Power

Parker (this volume) describes gradients of neutral
buffer zones, vassals, and islands of isolated territory that

tied the ancient Assyrian Empire into a complex, multi-
level political network. Sugandhi (this volume) describes
interacting social, political, economic, and ideational net-
works through which the Mauryas exerted influence on one
another. These cases demonstrate how poorly a model of
discrete territorial boundaries fits archaeological reality. Be-
cause evolutionary ecologists often apply their territoriality
models to areal defense, one might conclude these models
do not apply to the cases above. In this and the following
section, we explain why we disagree.

First, recall the underlying logic of economic defensi-
bility: put simply, the benefits of defending a resource must
exceed the costs. The classic territoriality models envision
resources situated within geographic space, which is why
spatial and temporal variance and density are critical deter-
minants of defensibility. The alternatives to territorial power
discussed by other contributors to this book involve control
over social networks. These networks exist within topolo-
gies defined by network nodes and the ties between them
(Bondy and Murty 2008; Wasserman and Faust 1994). Does
the principle of economic defensibility apply to networks?
We believe the answer is yes. Any resource that an agent (in-
dividual or group) can profitably defend can be characterized
as having user benefits that exceed defense costs, regardless
of the topology in which it exists. Agents compete for ac-
cess to valuable nodes and cliques of nodes within networks.
Competition within patron–client networks (Smith and Choi
2007; Stein 1984) might be over access to skilled and power-
ful individuals, valuable subordinates, or both (Boone 1992;
Henrich and Gil-White 2001). In political and trade net-
works, agents compete over access to valuable allies and the
political and trade goods they can provide.

Formal analysis of networks is well advanced (Bondy
and Murty 2008; Wasserman and Faust 1994). Evolutionary
ecologists have a fresh interest in network analysis (Sih et al.
2009), and rigorous mathematical models exist that describe
how evolutionary processes occur in populations arranged
in networks (Lieberman et al. 2005). Others model the evo-
lution of network structure (e.g., Jackson and Watts 2002).
Some archaeologists use formal network models (e.g., Isak-
sen 2008; Johansen et al. 2004; Knappett et al. 2008; Sind-
baek 2007), but the method is not yet widespread and to
our knowledge has never been used to analyze the defen-
sibility of network access. Although the formal synthesis
of economic defensibility and network models has not yet
occurred, we offer the following thoughts.

To defend network access, agents must monitor the
behavior of defended nodes (the resource) and competitor
nodes, and it seems likely that social networks in which the
ties between nodes are less predictable at any given time
are thus more costly to monitor. It follows that valuable
nodes or cliques are more defensible against competitors if



80 Benjamin Chabot-Hanowell and Eric Alden Smith

the dynamics of network ties and the current positions of
agents within the social network are more predictable. This
argument extends to economic defensibility in hierarchical
societies, in which the social network connecting different
classes is treelike. More to the point of this volume, social,
political, and trade networks are defined by multiple types
of relationships among nodes and properties of the nodes
themselves. One relationship between nodes is geographic
distance. One potentially important property of nodes in
a social network is the spatially distributed resources they
control, which leads us back to territoriality.

Economic Defensibility Always Has a Geographic, Thus
Territorial, Dimension

The geographic dimension of economic defensibility is
ever-present for two reasons. First and as suggested in the
previous section, people and their social relationships nec-
essarily exist on a physical landscape. Even in the present
era of telecommunication and the Internet, geographic loca-
tion is important (Leamer and Storper 2001). Archaeologists
usually study populations that lacked means of rapid long-
distance communication and travel, for which the impor-
tance of geographic distance to social relationships should
be strong. The effect of distance on network structures has
changed over time due to innovations in transportation tech-
nology. For example, Knappett et al. (2008) constructed a
statistical model of Aegean trade networks based in part on
the geographic distance between nodes. In the discussion,
they argue that a more complete model would substitute
travel times for distance. Such a model would also account
for intermediate ties resulting from stopovers at locations
en route to more distant nodes. As transportation technol-
ogy became more sophisticated, fewer stopovers may have
been necessary, leading to fewer intermediate links between
nodes.

In the Assyrian political network that Parker (this vol-
ume) describes, the distance between islands of territorial
control affected their defensibility, as did characteristics of
the landscape between territorial nodes. In networks defined
by relationships among individuals, the geographic distri-
bution of human resources is more complicated because
people are mobile, and mobility of a resource influences
its defensibility. In classic ecological models of territorial-
ity, agents defend a geographically fixed area, the size of
which depends on the geographic range (e.g., home ranges
of caribou versus rabbits in the Subarctic) or temporal pre-
dictability (e.g., the seasonality of salmon runs in the Pacific
Northwest) of a mobile resource. It may be impossible to pro-
scribe a territory covering the range of a human resource,

just as it is impossible to cover the entire range of salmon.
Nevertheless, the average geographic distance from a hu-
man resource influences one’s ability to monitor and control
access.

Second, the ability to attract valuable social partners
may be a function of territorial control over resources that
could be used as cooperation incentives (Boone 1992; Smith
and Choi 2007). Positive feedback between territorial con-
trol over geographically placed resources and access to valu-
able social partners is still consistent with the predictions of
ecological territoriality models. The “peppered” sovereignty
(Ramı́rez 1985) of elites in 16th-century Peru appears to
fit this second point. Curacas held authority over land and
canals, which aided them in leveraging control over a dis-
persed labor force. The economic defensibility of this la-
bor force may have depended on factors discussed in the
previous section. The emergence of polities in the south-
ern Maya lowlands, where the social capital of elites was a
function of territorial control of water resources (cenotes),
is another example (Lucero 2002, 2003, 2006). Although
the Maya kingdoms that eventually emerged in the lowlands
are best described as political networks with shifting urban
centers, territorial control over cenotes by the earliest set-
tlers to the region likely provided the initial catalyst for the
patron–client relationships that helped generate these com-
plex polities. Once those polities were established, access
to dense and predictable water resources still appears to be
correlated with polity size, suggesting that territorial control
over these resources likely continued to play an important
role (Lucero 2002, 2006).

In sum, we believe the principle of economic defensibil-
ity can be applied to any resource type, regardless of topol-
ogy. The topology of most (if not all) resources—including
social and trade networks, labor pools, and centers of sym-
bolic significance—have some geographic dimension. Ar-
chaeologists studying the dynamics of power will benefit by
applying this more nuanced evolutionary and ecological ap-
proach to territoriality. In the meantime, evolutionary mod-
elers should construct formal models of economic defensi-
bility in generalized topologies, and in particular models of
economic defensibility applicable to the “social” territorial-
ity we describe.

Conclusion

In this chapter, we explicated the use of evolutionary
ecological models of human territorial diversity. We argued
that they are complementary to other approaches that rightly
emphasize social agency, history, and chance as important
elements of cultural evolutionary processes. We reviewed
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the economic defensibility model of territoriality, demon-
strating its robust support in nonhuman, ethnographic, and
archaeological research. Our review of territoriality models
highlighted the importance of assessing model validity rel-
ative to the appropriate spatiotemporal as well as social and
demographic scales. We argued that the economic defen-
sibility principle of territoriality models applies to a broad
range of resource types, including social networks. We fur-
ther argued that many if not all resources, including social
power, have a geographic component.

We draw three conclusions. First, ecological approaches
to territoriality as we describe them are useful to archaeol-
ogists with interests as diverse as social agency, historical
particularity, and long-term cultural evolution. Second, ter-
ritoriality is a complex set of practices that varies within and
across human cultures, and thus requires nuanced under-
standing and application of evolutionary ecological models.
Third, social power is inevitably tied to geographically posi-
tioned resources and agents, and thus subject to the effects
of variation in resource density and predictability specified
in the economic defensibility model.
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