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Human Behavioral Ecology and Coastal Environments uses the concepts and 
models of behavioral ecology to understand the adaptations of diverse coastal 
and maritime societies that live at the margins of the terrestrial landscape 
and rely on aquatic resources. Human behavioral ecology is not a new ap-
proach for anthropologists and archaeologists; scholars in these disciplines 
have been applying concepts from human behavioral ecology to research on 
human societies for more than four decades. Behavioral ecology models also 
have been used to address human ecological and economic behavior in near-
shore and marine ecosystems, such as shellfish collecting (Beitl 2015; Bird 
and Bliege Bird 2000; de Boer et al. 2000; Thomas 2007a, 2007b), shrimp and 
lobster harvesting (Béné and Tewfik 2001; Chimello de Oliveira and Begossi 
2011; McCay 1981), nearshore fishing (Aswani 1998; Begossi 1992, 1995; Beck-
erman 1991; de Boer et al. 2001; McCay 1981; Smith 1991), pelagic fishing (Gil-
lis et al. 1995; Sosis 2000, 2001, 2002), turtle hunting (Bird et al. 2001; Smith 
and Bliege Bird 2000), and whale hunting (Alvard and Nolin 2002; Nolin 
2010; Smith 1991). While humans adapt and interact with coasts and oceans 
in different ways than they do with the terrestrial environment, they form 
an integral component of the interlocking ecosystems in both environments. 
Thus, the application of primarily terrestrial-based models varies with re-
spect to the unique conditions, constraints, and context of coastlines. We 
briefly review these models alongside supporting examples from behavioral 
ecology to think generally about coastal adaptations. The chapters in this 
volume expand on these efforts by applying the theory of human behavioral 
ecology in the context of regional syntheses and case studies from nine sites 
around the globe.
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Volume Overview

Human behavioral ecology has provided a general conceptual framework 
for analyzing and interpreting hunter-gatherer subsistence behavior in liv-
ing and prehistoric societies. In anthropology, this research tradition origi-
nated as foraging theory focused on the study of more mobile terrestrial 
hunter-gatherer populations (Winterhalder and Smith 1981), but the focus 
has expanded to include evaluations of societies engaged in other modes 
of production. Anthropological research in this tradition also now includes 
resource storage and distribution, group size and structure, specialized gen-
der roles, and life history evolution. We believe that the basic concepts of 
behavioral ecology theoretical models have much to offer those who study 
coastal adaptations of the past. This is not to say that there is not significant 
room for growth. As detailed below, our position is that there are important 
critiques of human behavioral ecology that can help refine models.
 This book includes perspectives from North and South America, Europe, 
Africa, Polynesia, and Australia. Topics include the unique challenges coastal 
societies face, including ecological risks and the variability of coastal environ-
ments (e.g., extreme seasonality and natural hazards); balancing coastal and 
terrestrial resource needs; aquatic technological innovation; and multiscale 
environmental change. The authors use a variety of analytical approaches, 
including resource and patch-choice optimization, central place foraging, 
ideal free distribution, costly signaling theory, and niche construction. They 
present regional overviews and case studies that address past coastal adap-
tations from a conceptual framework informed by neo-Darwinian theory, 
which allows us to interrogate both past developments and future directions 
in coastal archaeology.
 This introductory chapter provides a brief review of the behavioral ecol-
ogy framework and the particular value of this approach in coastal contexts. 
The rest of the volume is presented first as three regional overviews:

 Arctic and Subarctic (West, Gjesfjeld, Anderson, and Fitzhugh)
 Pacific Northwest (Tushingham)
 Mediterranean (Plekhov, Levine, and Leppard)

These are followed by a series of six case studies:

 Pacific southern Mexico (Daniels, Thakar, and Neff)
 Atacama Desert of Chile (Flores Fernandez and Olguín)
 Southwestern France (Gauthier-Bérubé and Thakar)
 South Africa (Wren, Janssen, Hill, and Marean)
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 Northern Australia (Wright, Faulkner, and Westaway)
 Pacific Islands of American Sāmoa (Morrison, DiNapoli, Allen,  

 Rieth)

These chapters explicitly acknowledge regional research legacies that influ-
ence the application of broad conceptual models, including which models 
are commonly used, which variables are emphasized, and which modifica-
tions are considered most critical.
 The concluding chapter by Thakar and Flores Fernandez integrates in-
sights from the volume and offers an updated appraisal of the theoretical 
contributions of behavioral ecology to reconstructions of past coastal societ-
ies. In keeping with the exploratory nature of the volume, this final chapter is 
part essay and part commentary; we seek to identify conceptual gaps in the 
application of theoretical models and highlight useful modifications from 
regional approaches.

Significance of the Coast

The significance of the coast as both a natural and an anthropogenic land-
scape cannot be overstated. This complex and ever-changing boundary be-
tween the land and sea, where life and diversity abound, is critical in sup-
porting (and shaping) human societies. Recent research suggests that the 
beginning of coastal adaptations marked a transformative point in the evolu-
tion of our species (Marean 2014) and in our demographic and geographic 
expansion out of Africa and across the globe (Erlandson 2001). Aquatic re-
sources supported some of the largest and most complex sedentary hunter-
gatherer groups on Earth (Arnold and Walsh 2010); intensive fisheries fueled 
early agricultural civilizations (Leppard 2014; Kennett and Kennett 2006); 
and maritime exploration, trade, and conquest drove historic empires (Kill-
ingray et al. 2004). Even today, it is estimated that almost a quarter of the 
world’s population lives within 100 km of a coast and up to half the world’s 
population depends directly or indirectly on coastal resources (Berkes 2015).
 People rely on coasts for subsistence and economic resources. From the 
northern latitudes of the Arctic Circle to the southern latitudes of Tierra 
del Fuego, high primary productivity means that a wide variety of aquatic 
resources (seaweed, littoral plants, shellfish, fish) is concentrated along 
coastlines. These resources draw sea mammals and migratory birds to these 
rich ecological zones seasonally (Berkes 2015). Distinct coastal features and 
ecosystems such as rocky coasts, beaches, barriers and sand dunes, estuar-
ies and lagoons, deltas, river mouths, wetlands, and coral reefs punctuate 
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coastlines, blurring the boundaries of the land and sea. These diverse coastal 
environments offer high-resource biomass, large resource diversity, and eco-
logical stability. Coastal habitats also vary greatly, resulting in uneven spatial 
and temporal distribution of resources (Blanchette et al. 2008). Rocky inter-
tidal zones and estuaries can be up to ten times more productive than other 
coastal habitats. Coastal upwelling of nutrient-rich water results in highly 
localized marine productivity, and submarine canyons can funnel nutrient-
rich water to productive patches along the coast (Chavez and Messié 2009). 
Dwelling by the shore offers a measure of security from seasonal famine that 
is rarely found inland (Wickham-Jones 2014).
 Interlocking marine and terrestrial ecosystems juxtapose a variety of en-
vironments and habitats that provide shelter, water, and fuel for humans. 
Rocky outcrops, caves, and rock shelters offer natural shelter from the wind 
and elements, as do high dunes next to sandy bays and natural depressions 
formed by abandoned lagoons and riverbeds (Wickham-Jones 2014). Fresh-
water seeps, streams, and rivers tend to be a reliable resource. Undeveloped 
coastlines contain an abundant supply of driftwood drawn from near and far, 
supplies of seaweed, and timber from coastal scrub and woodlands (Wick-
ham-Jones 2014). The availability and proximity of these critical resources 
and the diversity, productivity, and seasonal availability of terrestrial foods 
draw humans to coasts (Perlman 1980). For example, the Atacama Desert of 
South America’s Pacific coast is a hyperarid environment that is bordered 
by an exceptionally rich marine environment (Thiel et al. 2007). In such 
cases, coasts offer refuge for populations confronted by much harsher en-
vironments inland. Along the coast, people are sheltered by more moderate 
temperature regimes, increased levels of moisture produced by coastal fogs, 
and freshwater seeps that emerge along bedrock beyond the high-tide level 
(see Borrero and Barberena 2006).
 People rely on coasts and their associated waterways for transportation 
and exchange. Boats, canoes, and even rafts made of materials that are of-
ten available in the coastal environment provide some of the most efficient 
means of transport available to people (Ames 2001). The unique geomor-
phology of coastlines, which are convoluted in ways that create large bays 
and sheltered harbors or that open up and expose the shore to the heavy 
surf and gusty wind, both facilitates and constrains travel (Ames 2001). In-
terconnected lagoons, estuaries, rivers, and lakes at the boundary between 
the land and sea provide protected routeways along the coast and entry well 
into the hinterland. Prominent topographic features facilitate the cultural 
development of mental maps of the coast and its waterways (Anderson 2004; 
Wickham-Jones 2014). People with the knowledge and skill to navigate the 
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coastline used the sea as a highway in order to maintain social and economic 
connection between populations (Anderson 2004; Moss 2004). However, 
strong currents, adverse weather conditions, and tidal range also constrain 
access to the sea and its exchange routes and may even imperil life (Rainbird 
1999).
 Peoples’ adaptation to the coast and their reliance on its resources carry 
the potential of both risk and reward. The ethnographic and archaeological 
records demonstrate the dramatic impact of coastal adaptations on human 
diet, technology, mobility, and social behavior (Marean 2014). Comparative 
ethnographic analyses demonstrate that coastal hunter-gatherers tend to 
have larger, denser populations that reside in more sedentary communities. 
These populations have more elaborate forms of social differentiation that is 
supported by greater craft specialization and more extensive trade networks 
than do terrestrial hunter-gatherers (Binford 1980, 1990; Keeley 1988; Kelly 
2013; Kroeber 1939). Coastal hunter-gatherers also experience relatively high 
levels of conflict (Lambert 1997; Moss and Erlandson 1992), more costly in-
vestments in complex technology (Ames 1994, 2001; Arnold 1996; Arnold 
and Walsh 2010), and a greater need to defend food storage that results in in-
creased territoriality (Kennett and Clifford 2004; Tushingham and Bettinger 
2019). These unique trajectories, which are conditioned by local environ-
ments and regional cultural histories, hold vital clues to our understanding 
of the full spectrum of human adaptive capacities.

Definitions

Coastlines and coastal resources vary significantly through space and time, 
defying general or simplistic categorization. Instead of trying to determine 
lines between aquatic and terrestrial, we accept the premise that coastal 
people made use of all resources they found in this dynamic environmental 
zone. Beginning with the most basic geographic definitions, we use “litto-
ral” to refer to the shoreline, “coastal” to encompass the zone where sea and 
land processes intermix, and “maritime” to reference the open waters of the 
oceans and seas. Authors in this volume examine the full expression of hu-
man lifeways in relationship to these geographic contexts. In each chapter, 
authors describe how people who lived along the coast transformed subsis-
tence practices, settlement and mobility patterns, use of technology, exploita-
tion of lithic raw material, social relationships, and mechanisms of exchange. 
These human societies can only be understood in terms of how they relate to 
the coast. Maritime adaptation includes all of these issues and includes life-
ways that center on fishing, hunting, and voyaging in the open ocean. Those 
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lifeways require sophisticated watercraft and specialized technologies that 
are not required for exploitation of the littoral and coastal zones.
 Critically, focus on these zones does not preclude the use of inland re-
sources. To varying degrees, littoral, coastal, and maritime adaptations 
around the world incorporate wild, cultivated, and domesticated terrestrial 
plants and animals. Even societies that practice the most intensive forms 
of maritime adaptations may access raw materials such as lithics or timber 
found in terrestrial habitats far from the coast. Dried fish, fish oil, and other 
marine products could also be produced as commodities for trade and ex-
change by coastal-dwelling communities with interior groups, particularly 
in fat-poor northern climes (e.g., Ames 1998; Kuhnlein et al. 1982; Tush-
ingham et al. 2021). Indeed, maritime adaptations often hinged on access 
to well-developed woodlands and forests that people accessed directly or 
through a network of social interactions and material exchange (Wickham-
Jones 2014). In some case studies presented in this volume, the authors had 
to explore social, economic, and ecological processes at a broader spatial 
scale than the coastal margins alone. However, in each example, coastal re-
sources are “so important that the mobility system is designed to intercept 
the coast as a planned part of the annual mobility strategy, sometimes mov-
ing between the interior and the coast, or even staying there all year” (Mar-
ean 2014). Scheduling around coastal rhythms is a fine balancing act that 
requires deep understanding, planning, and foresight. It is this knowledge 
that underpins our definition of coastal adaptations.
 In the broader archaeological literature, littoral, coastal, and maritime ad-
aptations are often lumped together as “aquatic adaptations” or “coastal ad-
aptations.” For the sake of brevity, we also use these phrases as shorthand for 
the complex set of behaviors associated with human societies whose lifeways 
revolve around the coast and its resources. Coastal peoples with such aquatic 
adaptations are often interchangeably referred to as “hunter-gather-fishers,” 
“aquatic hunter-gatherers,” “aquatic foragers,” “coastal foragers,” “coastal col-
lectors,” “seafarers,” “voyagers, “mariners,” and much more. You will see such 
terms in these chapters as we integrate our case studies with past research. 
Regardless of the particular phraseology used to describe them, all of the hu-
man societies presented in this work demonstrate a clear and transformative 
reliance on the coast and its resources.

Human Behavioral Ecology Research in Coastal Adaptations

Binford’s (1990:134) earlier evaluation of coastal adaptations considered 
the “correlated shift to the increasing use of aquatic resources to be one 


