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Living on the Edge: Ecological and Cultural Edges
as Sources of Diversity for Social–Ecological
Resilience
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A well-known facet of ecosystems is that the edges—the boundaries or transi-
tions from one ecosystem to another—often exhibit high levels of species rich-
ness or biodiversity. These transitional areas often show features of species
composition, structure, and function representative of the ecosystems they
transcend, as well as having their own unique array of species and character-
istics. Cultural transitional areas—zones where two or more cultures converge
and interact—are similarly rich and diverse in cultural traits, exhibiting cul-
tural and linguistic features of each of the contributing peoples. This results
in an increase in cultural capital, and resilience, by providing a wider range
of traditional ecological knowledge and wisdom on which to draw, especially
in times of stress and change. We propose that indigenous peoples whose living
territories traverse ecological edges have a correspondingly increased access
to economically important resources and therefore have a greater capacity
for flexibility. Finally, we suggest that indigenous peoples are drawn to areas
having a high incidence of ecological edges, and furthermore, that they ac-
tively create and maintain ecological edges. This practice provides them with
a greater diversity of cultural capital and helps to maintain their flexibility
and resilience. Examples from several regions of Canada are provided, from
the southern interior of British Columbia, to the Lake Winnipeg watershed of
Manitoba and Ontario, to James Bay.
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INTRODUCTION

A few summers ago, on a berry-picking expedition to a local mountain
on Vancouver Island, one of us (NT) observed that by far the most productive
and highest quality blueberries and huckleberries (Vaccinium ovalifolium,
V. alaskaense, V. parvifolium, V. deliciosum) occurred not in the dense old
growth subalpine forest, nor in the dry, hot center of a nearby clearcut, but
in the area of confluence between the two, and especially at the edge of a
creek. Here, right at the juncture of the forest, the creek, and the clearing, the
picking was prime; buckets were filled in minutes, whereas in the dense forest
and the center of the 15-year old clearcut, although the berry bushes were
growing there, it would have taken hours to glean any quantity of berries.
This kind of experience has been repeated among people all over the world
in their search for and exploitation of the foods and materials they need for
their survival.

In ecological terms, edges are zones of transition from one ecosystem to
another, areas where two different types of habitat, or successional stages,
meet and intergrade. A well-known characteristic of ecosystems is that these
edges often exhibit high levels of productivity and species richness or bio-
diversity (Odum, 1971). These transitional zones can be high in biodiversity
since they tend to incorporate features of species composition, structure,
and function representative of the ecosystems they transcend. Just as the
whole is more than the sum of its parts, ecological edges may have their
own unique features and species as well (e.g., Brothers, 1993; Meiners and
Pickett-Steward, 1999). Ecological edges, then, are significant since they are
areas from which two or more unique ecosystems can be easily accessed.
Thus, for example, by situating a camp or community on a shoreline, people
are able to draw from both aquatic and terrestrial habitats to obtain needed
goods.

McCay has discussed the diverse and productive nature of edges, pro-
posing that the “edge effect” may be used as a metaphor for “the bring-
ing together of people, ideas and institutions” (McCay, 2000). More than
simply a metaphor, we would like to propose that, like ecological edges,
cultural knowledge systems can intergrade producing a richness of knowl-
edge and practices that enhances the resilience of local societies. Cultural
edges, rather than being border zones between discrete social entities, are
zones of social interaction, cross-fertilization, and synergy wherein people
not only exchange material goods but also learn from one another. There
may be exchanges of locally developed knowledge and practice appropri-
ate to the diverse ecosystems in which the different societies are based. In
addition, the benefits of the ecological edge effect can be created across
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Fig. 1. Map showing general location of areas discussed in paper (IDH).

cultural edges through the development of institutions that allow people
from different ecological areas to share knowledge and goods. Ecological
and cultural edges increase the diversity of ecological and cultural capi-
tal upon which people can draw for their livelihoods (Berkes and Folke,
1994).

The issue we explore in this paper, using examples from our work
in three regions of Canada (Fig. 1), is whether such a cultural “edge ef-
fect” may be significant in enhancing resilience, or flexibility and adaptive
capacity. Resilience has three defining characteristics: (1) the amount of
change the system can undergo and still retain the same controls on func-
tion and structure; (2) the degree to which the system is capable of self-
organization; and (3) the ability to build and increase the capacity for learn-
ing and adaptation (Resilience Alliance, 2001). The resilience concept was
originally developed for the study of ecosystem dynamics (Holling, 1973).
In this paper, we apply it to social and social–ecological systems as well,
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consistent with Gunderson et al. (1995), Berkes and Folke (1998), Adger
(2000), Gunderson and Holling (2001), Berkes et al. (2003) and Davidson-
Hunt and Berkes (2003). Key to the maintenance of resilience is the presence
of diversity, which, as we will argue, is often found to be at its greatest in
ecological and cultural edge situations. Specifically, we provide three related
propositions:

1. Human communities benefit from association with and exploitation
of ecological edges. Human societies situated “on the edge” ecolog-
ically and geographically, in terms of their access to the resources of
two or more ecosystems, are likely to benefit from this increased di-
versity by being more flexible and resilient than those people situated
within more homogeneous environments.5

2. Cultural edges, characterized by a diversification of social behavior
and knowledge, support an increased degree of resilience. Situations
in which different societies and communities interact and exchange
knowledge, skills, and resources may, as with the resilience of eco-
logical edges, serve to promote a capital of knowledge, practice, and
institutional organization that helps maintain flexibility.6

3. Societies seek to expand their use of ecological and cultural edges.
Societies tend to work to expand the ecological edges to which they
have access, as well as to promote cultural exchange, thus enhanc-
ing their resilience. Thus, rather than being an accident of natu-
ral or social geography, edges are purposively created and main-
tained by people in their attempts to promote social–ecological
resilience.

Our point in this paper is not so much to conclusively demonstrate these
propositions but rather make a series of suggestions which we hope other
researchers will draw on for further research and debate.

5Examples to the contrary are found in southern Africa (outside range of present paper) where
edges are also areas of low productivity and therefore refuge zones for those fleeing the
exactions of centralized hierarchical social orders (e.g., river valleys). Although people in such
zones make use of and create ecological diversity to promote resilience, as well as engage
in social exchange for the same purpose, arguably such people are not any more resilient
than their neighbors, and perhaps even less so, since these low-lying areas are more prone to
drought.

6At the outset, we must emphasize that, just as ecological edges (e.g., with introduced species
acting as “weeds”) are not universally advantageous or positive, cultural edges may also be
deleterious. The contributing systems may be unevenly or inequitably represented, or the
interface may become a rigid barrier. One contributing system may dominate or overwhelm
the other, or the benefits may flow only in one direction, as in colonialism. A globalized
industrial culture interfacing with a traditional indigenous community will probably subsume
it, to the detriment of the less dominant cultural system.
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ECOLOGICAL EDGES AND RESILIENCE

At certain times of the year [the Gwich’in people] lived by rivers and lands and they
moved along the rivers, and across lakes, creeks, the delta, and the mountains to get
to their hunting and fishing areas . . . . Up to the age of six, I lived on the land year
round with my family, moving around to inland fish lakes in the winter and to muskrat
lakes in the spring, and we lived at our summer fish camp along the Mackenzie River.
(Andre, 2000; p. 2)

It is no coincidence that in Canada virtually all traditional Aboriginal
communities as well as seasonal camps are situated along major ecologi-
cal interfaces. Along the James Bay coast, for example, five of the eight
Cree communities on the eastern (Quebec) side are located on the estu-
aries of rivers emptying into James Bay; the other three are located on
lakes. On the western (Ontario) side, seven of eight Cree communities are
on a river estuary on the James Bay coast; one is on a lake. Settlement
along waterways is well known among the Assiniboine, Cree, and Anishi-
naabeg (Ojibway/Chipewa/Saulteaux). Camping sites are found on points
along lakes, near rapids in river courses, and along shorelines close to other
resources of interest such as sugar bushes (Acer spp. and /or Betula spp.)
and manomin, or wild rice fields (Zizania spp.). Similarly, among Northwest
Coast peoples of British Columbia, the majority of villages are located in
close proximity to the ocean. Those inland from the coast are situated along
rivers and lakeshores, or often at the confluence of major waterways. In
British Columbia, a survey of First Peoples’ villages from the study by Duff
(1964, pp. 18–37, Table 2) shows 112 traditional communities located along
the coast, 91 communities situated along rivers, and 23 along the edges of
lakes, for a total of 100% located along the edge of some type of waterway
or shoreline.

Access to water for personal use and transportation is obviously a key
factor in locating habitation sites. Equally important, however, is the flexibil-
ity provided for people situated near water bodies through ready access to
different ecosystems, and therefore to a wider range of resources at various
geographical scales than if they were situated within only one ecosystem.
As well as providing opportunities to exploit resources from the juxtaposed
major ecosystem types, ecological edges facilitate exploitation of a wide va-
riety of microsites and habitat interfaces situated within or in association
with the major ecosystems. For example, villages located at the ocean’s edge
will yield easy access to a diverse range of marine and shoreline habitats. The
epitome of this situation is the intertidal zone, renowned for the richness and
productivity of its food resources. Immediately above and below the inter-
tidal band are other ecological edge sites that are productive and culturally
important, for example, sandy bays, lagoons, estuaries, tidal marshes, rocky
headlands, and the like.
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On the landward side of the interface there is, almost invariably, prox-
imity to freshwater wetlands of various types—creeks, rivers, marshes, fens,
bogs, ponds, lakes, and sloughs—as well as to forests of various successional
stages, depending upon the natural and anthropogenic disturbance regimes,
and on ecological composition, structure, and function based on topography,
microclimate, and elevation. Each of these habitat edges yields character-
istic suites of important biological and mineral resources that can promote
and support health and well-being of the residents. Table I outlines some ex-
amples of regionally significant ecological edges made use of by aboriginal
peoples in Canada.

Archaeological sites also reflect peoples’ long-time preference for situ-
ating themselves on ecological edges. Two rather famous sites are the Ozette
site on the Olympic Peninsula, an ancient coastal Makah whaling village, and
Namu in Heiltsuk territory on the central British Columbia coast. Other an-
cient sites are found along the major rivers and lakes of the interior (Carlson,
2000; Hayden, 1992). On Haida Gwaii (Queen Charlotte Islands), recent
archaeological research to identify ancient Haida village sites, now inun-
dated by the ocean because of the subsiding of the Islands’ land mass, has
shown promise of ocean floor terrain reconnaissance in locating confluences
and estuaries of previously existing rivers to predict ancient village sites
(Captain Gold, personal communication, Nov. 2000; Quentin Mackie and
Daryl Fedgie, archaeologists, personal communication, 2001). Other archae-
ological sites could undoubtedly be located through predictive modeling of
past locations of ecological edges, whether it be ancient shorelines or previ-
ously existing treelines. In both ancient and modern times, it is these places
that people are drawn to settle and make use of the ecological diversity
characteristic of such ecological edges.

Ecological edges may be transient and associated with a particular stage
of ecological succession. For example, after a disturbance such as fire, an oth-
erwise more ecologically uniform habitat may contain patches in which suc-
cession has been altered so that within these patches nondominant species
assume importance and different ecological dynamics are set in motion. Spa-
tially, most species, even those that are widespread in terms of their overall
range, are restricted in their living requirements to particular ecological habi-
tats or niches (Winterhalder, 1983). Humans have adapted their own move-
ments and patterns of exchange and interchange to take advantage of these
variations. The Anishinaabeg of the Great Lakes/St. Lawrence and boreal
forest landscapes, for example, have drawn upon temporal edges by moving
between resource-rich patches in a yearly livelihood round. They know that
the most abundant quantities of blueberries (Vaccinium spp.) can be found
2–3 years after a fire on a sandy site, usually previously occupied by jack
pine (Pinus banksiana) (Davidson-Hunt, 2001), and that after 5–7 years, the
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Table I. Some Examples of Habitat Interfaces that are Culturally Important for Canadian
First Peoples

Examples of edge habitats Significance to First Peoples (References)

Pacific Coast shorelines Site of many villages of Northwest Coast First
Peoples; access to transportation, marine and
terrestrial resources from a range of local habitats
(Suttles, 1990) (Fig. 2)

Estuaries of rivers along the
Pacific Coast

Site of many villages and camps; major harvesting
areas for gamebirds, fish (salmon, herring,
oulachen), and root vegetables (e.g., Bella
Coola/Nuxalk community) (McIlwraith, 1948)

Forest/grassland interfaces,
southern interior of British
Columbia

Site of many villages and camps for hunting and
harvesting root vegetables and berries (e.g.,
Stl’atl’imx at Keatley Creek) (Hayden, 1992)

Subalpine forest edges, interior of
British Columbia

Usual sites for establishing summer camps for
hunting, root digging, berry picking (Turner,
1992)

Marshlands, Central Canada,
Lake of the Woods region

Marshes at the interface between water and land
were a zone of great abundance for Assiniboine,
Cree and Anishinaabe people (e.g., at Lake of the
Woods where Prairie, Great Lakes/St. Lawrence
Forest and boreal forest biomes meet). Marshes
provided manomin (Zizania aquatica), as well as
waterfowl, sweetflag (Acoris calamus), and
waterlilies (Nymphaea tetragona) for medicine
and bulrushes (Scirpus lacustris) for food and
household goods (Davidson-Hunt, 2001;
Densmore, 1974; Vennum, 1988) (Fig. 3)

Water/Land interface, Central
Canada, Lake of the Woods
region

Giishkapkaa, or rock cuts, are a prominent feature
and a dramatic transition from water to land.
However, certain of these sites are an important
feature on lakes around Lake of the Woods for
the harvest of sage (Artemisia sp.)
(Davidson-Hunt, 2001)

Prairie/forest interface, Central
Canada, Lake of the Woods
region

Prairie openings in the Great Lakes/St. Lawrence
Forest around Lake of the Woods provide the
habitat for a number of species including “Indian
Potatoes”/Jeruselum Artichoke (Helianthus
tuberosus) (Davidson-Hunt, 2001) (Fig. 4)

Grassland
(prairie)/parkland/forest
interfaces, Central Canada

The parkland on the boundary between the Prairies
and the boreal forest was a transition zone of
great importance to Assiniboine and Cree. The
Assiniboine moved from the Prairies and the
Cree from the boreal forest into the parkland
during winter months. Buffalo moved off the
plains during the winter seeking shelter and thus
afforded abundant food for these peoples in
winter (Ray, 1974)

Treeline—the interface of the
arctic and the subarctic

Hunting camps of the Chipewyan Dene were
located on fishing lakes at or near the treeline, so
they could hunt both the tundra and the boreal
forest while counting on a staple food resource
(Smith, 1978)
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Fig. 2. Herring eggs on western hemlock (Tsuga heterophylla) boughs (upper raw; lower
cooked)—an important food product for First Peoples of Pacific Coast shoreline/forest in-
terfaces and example of an ecological edge resource that was also traded across cultural edges
(Photo: R. Turner).

quantities of berries would start to decrease as other species begin to over-
shadow the berry plants. As the forest grows back in the patches created by
fire, the edge is gradually eliminated. By this time, however, other patches,
burned in the interim, would have come into full productivity.

The beneficial effects of ecological edges are also created spatially and
temporally through purposive human activity. For cultures practicing farm-
ing and crop domestication, this is clear enough since an agroecosystem is
almost by definition an edge insofar as succession on the landscape is inhib-
ited so as to favor the growth of introduced species that require human care
(i.e., domesticates). Edges of clearings and interfaces between domesticated
fields and more natural areas provide important opportunities for genetic
exchange between crop plants and their wild relatives, such as with maize and
teosinte. Transplanting species across ecological regions could also be looked
on as creating edges—providing opportunities for species otherwise not jux-
taposed to intergrade. In the same manner, those people who do not cultivate
domesticates also create ecological edges through anthropogenic processes.
Aboriginal peoples, for example, prune and coppice bushes so as to obtain
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Fig. 3. Marshlands, such as shown in this photo from Shoal Lake, Ontario, act as a transition zone
between water and dryland. In this particular example the marsh acts as a source of sweetflag
(Acoris calamus) for medicine, and bulrushes (Scirpus lacustris) for food and household goods
(Photo: IDH).

straighter and more slender branches for making baskets (Anderson, 1996;
Peacock & Turner, 2000; Turner & Peacock, in press). People have also
pruned and burned individual berry bushes to enhance productivity, and,
on a wider scale, have burned berry and root-producing patches—meadows
and mountain slopes—so that their productivity will be maintained and pro-
moted (Boyd, 1999; Cronon, 1983; Johnson, 1999; Peacock and Turner, 2000;
Turner, 1999). People burn grassy river margins and low areas in the boreal
forest to increase the forage available to moose and other ungulates of the
boreal forest that are hunted (Lewis 1977, 1982; Lewis & Ferguson, 1988).
These intentional activities have changed habitats across both small and
large spatial areas and created patches and edges at different stages in a
successional cycle.

Haida archaeologist and cultural specialist Captain Gold (personal com-
munication, 2000) has described how the Haida people created and ex-
panded ecological edges. They cleared the forest around their villages, such
as at Skangwaii on the southern tip of Haida Gwaii, thus benefiting not
only from having the felled timber to use for fuel and in constructing their
longhouses, canoes, totem poles and mortuary poles, but also from the clear-
ing they had created. The stumps left behind and the additional light from



P1: GDX

Human Ecology [huec] pp922-huec-469276 July 18, 2003 14:24 Style file version Nov. 19th, 1999

448 Turner, Davidson-Hunt, and O’Flaherty

Fig. 4. Brennan Wapioke of Iskatewizaagegan No. 39 Independent First Nation examining
Jerusalem artichoke (Helianthus tuberosus). Shoal Lake, Ontario, where this photo was taken,
is a transition zone between prairie and boreal forest biomes. Jerusalem artichoke often occurs
in association with oak savannas located on points in Shoal Lake. Such points represent prairie
incursions into the boreal biomes and have also served as historic and contemporary residence
sites of Anishinaabe people (Photo: IDH).

opening the canopy provided ideal edge habitat for highly productive berry
growth (Figs. 5 and 6). Berry species like salal (Gaultheria shallon), blueber-
ries (Vaccinium spp.), red huckleberries (Vaccinium parvifolium), trailing
currants (Ribes laxiflorum), and highbush cranberries (Viburnum edule) do
grow within the denser forest but, once the forest canopy is removed, are
much more productive in fruit-bearing. In addition, the stumps provided a
nutrient- and moisture-rich substrate for the growth of these species. Captain
Gold maintained that it was just like having an orchard right beside the vil-
lage. Crabapple trees (Pyrus fusca), red elderberries (Sambucus racemosa),
cow parsnip (Heracleum lanatum), stinging nettles (Urtica dioica), and other
desired species around the village also increase in productivity in such an-
thropogenic edge zones.

Another example of intentional maintenance and development of eco-
logical edges is provided by Deur (2000) in his research on tidal marsh
gardens of Kwakwaka’wakw and Nuu-Chah-Nulth peoples of the North-
west Coast. Deur maintains, on the basis of archaeological, ethnographic,
and oral history evidence, that these peoples not only cultivated the wild root
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Fig. 5. Skangwaii (Ninstints), Historic Haida village on Anthony Island
at the southernmost end of Haida Gwaii, British Columbia, situated on an
ecological edge that was in the past intentionally extended by clearing away
the forest trees behind the village (Captain Gold, personal communication)
(Photo: NT).

vegetables of river estuaries and tidal marshes—including springbank clover
(Trifolium wormskioldii), Pacific silverweed (Potentilla pacifica), and north-
ern riceroot (Fritillaria camschatcensis) (see Turner and Peacock, in press)—
but they actually expanded the rather narrow zone in which these species
naturally grow by building up the soil, constructing walls of rock and wood
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Fig. 6. Tree stump at Skangwaii, from a tree at the edge of the village,
showing dense, productive growth of salal (Gaultheria shallon) and other
species of berries growing on the top (Photo: NT).

to trap tide-borne detritus, so that the specific linear band in this productive
ecological gradient would be enhanced and expanded. There may be similar
effects at the edges of lakes and marshes where harvesting of cattails, tule, wa-
pato, and other wetland resources and the associated mounding of soils and
detritus may work to increase the extent of these edge-situated populations.
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Various other practices were also utilized to increase ecological inter-
faces so that the diversity and productivity of resources could be enhanced
within a limited geographic space. The Coast Salish peoples of southern
Vancouver Island cleared rocks and brush from their camas (Camassia spp.)
meadows, leaving stretches of open parkland interspersed with stately garry
oak trees (Quercus garryana). This practice utilized disturbance to maintain
an early successional habitat in close association with mature forest habitat.
The tending of the successional habitat mosaic provided the best possible
conditions, not only for camas, but also for other root vegetable species, for
wild strawberries (Fragaria spp.) and other berries, and for deer and other
game at the edges of the woodlands, thus increasing the diversity of resources
available in a limited geographic space.

Similarly, the Sto:lo, Stl’a’tl’imx, Secwepemc, and other peoples used
fire to clear the brush away from the edges of the forests at the timberline
in the interior montane country to expand the optimal zone of high pro-
ductivity for edible root species such as yellow glacier lily (Erythronium
grandiflorum), spring beauty (Claytonia lanceolata), and wild onions (Al-
lium cernuum), and for berry species such as black mountain huckleberry
(Vaccinium membranaceum), wild raspberry (Rubus idaeus) and blackcap
(Rubus leucodermis) (Peacock and Turner, 2000; Turner, 1999). In fact, many
culturally important species, including wild fruits, mat and basket materials
like cattail (Typha latifolia), tule (Scirpus lacustris), and basket sedge (Carex
obnupta), and fiber plants like stinging nettle and Indian hemp (Apocynum
cannabinum), although they may grow in a range of habitats, are most pro-
ductive at ecological edges according to reports and observations of elders
(Peacock and Turner, 2000; Turner and Peacock, in press). Fire was utilized
to increase both the diversity and productivity of species found in montane
meadows.

In sum, aboriginal peoples intentionally change the temporal and spa-
tial characteristics of ecological cycles in order to create physical edges and
thereby increase the abundance of resources of a patch and change the
spatial distribution of resource patches to more favorable harvesting loca-
tions. Thus, people do not just seek out and live along “naturally” occurring
ecological edges but intentionally change the temporal and spatial dynamics
of ecological systems in order to increase ecological diversity and resource
abundance. Evidence from other parts of North America (Anderson, 1996;
Blackburn and Anderson, 1993; Bye and Linares, 2000; Ford, 2000; Minnis
and Elisens, 2000; Nabhan, 2000; Nabhan et al., 2000; Nicholas, 1999) sup-
ports the notion that edge-producing practices are a widespread means of
maintaining and enhancing a resource base and, hence, of maintaining liveli-
hood flexibility and social–ecological resilience. People do this through the
use of their technological knowledge and skills, which, in turn, are supported
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and organized through social and cultural institutions. Through these insti-
tutions people are able to make use of and create ecological edges on the
landscape as well as simulate the effects of ecological edges through social
exchange and interchange.

CULTURAL EDGES

Trade between villages was necessary to provide a continuous supply of food and
accumulate wealth. Goods were exchanged by sharing, bartering, or trading a gift for
a gift. Trade included sharing land that had a profusion of berries or hunting grounds
full of game. As there was an abundance of seafood on the coast, and similarly, an
excess of meat and berries among the Gitksans, the exchange offered variety in our
diets. (Watts, 1997, p. 1)

Just as ecological edges provide special opportunities for high produc-
tivity, energy exchange, dissemination of propagules, and genetic transfer
within and among species, in a similar fashion, cultural interfaces allow for
and promote exchanges and transferences of many types of goods, technolo-
gies, and knowledge amongst peoples. In the way that we have used the term,
cultural edges are not boundaries between coherently defined and discrete
social groups. Rather, cultural edges, like ecological edges, are processes of
interchange—in this case, the social exchange of goods, technologies, and
knowledge between groups with access to or use of different resources. Par-
ticularly relevant are the means by which cultural edges, zones of knowledge
exchange, expand and emulate ecological edges drawn upon for the day-to-
day practices of a livelihood.

Historically, throughout North America and beyond, there have been
areas of special ecological richness—ecological edge regions—that became
central locations for cultural interfaces. Not only are products of diverse re-
gions and ecosystems shared and redistributed when cultural groups meet
and mingle, so too are concepts, skills and technologies, narratives, names,
dances and songs, religious ideas, and linguistic traits and vocabulary
(Decosse, 1980, p. 126; Teit, 1909, pp. 180, 779, 782–783; Turner and Loewen,
1998). In ethnobiological terms, cultural exchange may be reflected in bor-
rowed names and biological vocabulary between and among language
groups, in shared technologies for fishing, hunting, food processing, basketry,
and other survival activities, in shared methods for managing and promoting
resources, and even in redistribution of plants and animals beyond their nat-
ural ranges. Examples of such interchanges are many, both in oral traditions
and ethnographic literature and in physical and biological evidence from
archaeology and ecology. Some important examples of cultural exchanges
across ecological edges are detailed in Table II.
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Table II. Examples of Trade Products, Technology, Techniques, and Knowledge Exchanged
Across Cultural Edges

Notes

Trade products
Edible greens, roots, berries, and

other plant foods, as dried products
Traded between Upper to Lower Nlaka’pamux

territories in southern British Columbia
(Turner et al., 1990), between Coast Salish and
Nuu-Chah-Nulth (Turner, 1995; Turner and
Loewen, 1998)

Red laver seaweed (Porphyra
abbottae)

Dried seaweed a high value, nutritious article;
traded from NW coast to Gitxsan, Carrier and
other interior peoples; used to prevent goitre
(Birchwater et al., 1993; Compton, 1993;
Turner, 1995)

Indian-hemp (Apocynum
cannabinum)

Raw fiber and manufactured products traded
widely throughout southern British Columbia
and from interior to Coast (Teit, 1900; Turner,
1998; Turner et al., 1990)

Pacific salmon (all species) The most widely exchanged product; traded
fresh, dried, in many different forms, from
Vancouver Island to mainland, from the coast
to interior, and from interior to coast;
rendered oil also a trade item (Teit, 1900)

Techniques and Knowledge
Exchange of subsistence expertise On the eastern James Bay coast, the Chisasibi

Cree say they learned seal hunting at the
ice-edge and how to use dog teams from the
Great Whale Inuit. In turn, the Cree taught
the Inuit goose hunting techniques and use of
gillnets for fishing (Berkes, unpublished field
notes)

Fishing techniques On Vancouver Island, the Cowichan Salish
learned reef net fishing from their Saanich
neighbors; the Saanich learned river weir
fishing from the Cowichan (Suttles, 1987)

Birch-bark (Betula papyrifera) basket
and canoe making

Learned by Nuxalk of Bella Coola from Carrier
and Tsilhqot’in peoples of central British
Columbia (Turner, 1998).

Split cedar-root (Thuja plicata)
basketry

Learned by Sliammon weavers from Interior
Salish peoples of southern British Columbia
(Kennedy and Bouchard, 1983)

Exchange of hunting knowledge The Assiniboine taught the Cree the buffalo
hunting technique of encircling the buffalo in
prairie openings in the parkland and shooting
them as they tried to escape from the slowly
closing circle (Ray, 1974)

Caribou hunting techniques Similarities in Dene, Cree, and Inuit caribou
driving and corraling techniques (use of drift
fences, chute, and pound) indicate that these
three culturally different groups must have
learned from one another (Berkes, 1999,
p. 101)
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Cultural exchanges that transcend geographical space can be fleet-
ing and occur through chance encounters between individuals or families
traveling long distances for trade, vision quests, or even raiding and slave
acquisition (Mitchell and Donald, 1988; Suttles, 1990). However, in order
to constitute a proper cultural edge, the encounters must be continuous
and habitual, such as when neighboring cultural groups traditionally share
hunting or fishing territory, or routinely visit and associate at resource har-
vesting areas or cultural events. On such occasions, resources accumulated
by one family, clan, or community are distributed at feasts, and at the same
time, opportunities for learning new names and methods of preparing these
goods, as well as other types of knowledge, are communicated. Such cul-
tural edges, or institutionalized networks of social and cultural exchange,
provide the means through which goods, information, songs, stories, vocab-
ulary, ideas, techniques, and technologies are exchanged, thereby increasing
the resilience of individual family units (see also Densmore, 1979; Hallowell,
1992; Mattern, 1996; Ray, 1974; Vennum, 1988). Cultural edges also allow for
the development and maintenance of contacts for marriage and other forms
of social exchange that are not necessarily directly ecological in nature but
are nevertheless important for ensuring the continuity of social ties that
promote the exchange and diversification of goods, knowledge, and tech-
nologies among different populations. Such was the situation on Vancouver
Island, where the Cowichan Salish exchanged expertise with the Saanich on
reef net fishing and river weir fishing (Suttles, 1987).

Similarly, there are intercultural reciprocal arrangements for people to
reside and harvest in neighboring territories and share access to joint re-
source regions. As Suttles (1951, p. 27) pointed out, “a host at one time
and place is potentially a guest at another.” There are many other exam-
ples of prolonged, mutually beneficial and sanctioned cultural interfaces
(Decosse, 1980; Greer, 1995; Sproat, 1987). A clear example of this is found
on the Northwest Coast where the Hanaksiala, North Wakashan people,
shared the use of a seaweed–halibut fishing/processing camp with the South-
ern and Coastal Tsimshian people in exchange for the latter groups’ use of
the Hanaksiala eulachon fishing/grease-processing camp on other occasions
(Compton, 1993). Such reciprocal arrangements are still occurring today.

Social and cultural institutions are also important in “creating” eco-
logical edges between groups residing in noncontiguous ecological habitats.
That is, the effect of an ecological edge is emulated through institutionalized
exchanges that provide people with access to goods and resources to which
they would otherwise be denied access. This understanding is not new and
was first recognized from studies of mountainous regions where an ecolog-
ical approach was utilized to consider how different altitudes were linked
through social and cultural institutions (Barth, 1956). Work in the Andes and
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Himalayas identified ways in which people drew upon the resources of very
different and physically isolated ecological zones, i.e., highlands and tropical
valleys, through social and cultural institutions (Brush, 1976; Rhoades and
Thompson, 1975). In this way, cultural edges can simulate and provide the
same benefits as ecological edges by bringing together biological species
from two different habitats. From this point of view then, the Salish and
other Northwest Coast potlatches are not only a mechanism for the re-
distribution of wealth but a mechanism for bringing together people from
disparate ecosystems, even if this is not the principal goal of the institution.
These cultural edges provide a means by which something harvested in the
present at a specific place can be utilized at a different place at some point
in the future (Halperin, 1994).

A paper by Ray (1974) demonstrates the process of maintaining cultural
edges to increase the availability of ecological diversity. The Assiniboine,
who lived in southern Manitoba, did not grow corn (Zea mays), but main-
tained access to corn by traveling every year to visit and exchange with
Mandans who lived on the upper Missouri River (Ray, 1974; Wilson, 1987).
In another example, anthropologist Suttles (1987), in a classic paper on
economic exchange and reciprocity among Salishan First Nations of the
Northwest Coast, discusses the intricacies of reciprocal traditional economies
across cultural boundaries. Among other factors, these involved a balance
of exchange systems between kin groups, and in particular between “co-
parents-in-law” (parents whose children were married to one another) re-
siding in different communities and having access to different resources.
Suttles describes how, among Coast Salish kinship and trade networks, the
excess from a large catch of herring, or a harvest of camas (Camassia spp.),
which provided more food than a community could store for its own use,
might be taken to an in-law’s community. It would then be repaid by other
useful goods, especially mountain goat wool blankets or, later, cash. On an-
other occasion, a gift of dried sturgeon or bog cranberries (Vaccinium oxy-
coccus) might come from the other kin direction, to be reciprocated again
with payment or “thanks” in some form. Ray (1974) summarizes nicely the
cultural and ecological importance of exchange between Assiniboine and
Cree peoples that promoted economic flexibility and resilience:

It was through these overlapping economic systems . . . that the tribes of grasslands,
forests, and parkland came into contact with each other. These economic contacts
encouraged an inter-regional exchange of ideas. Through these exchanges, the various
bands learned to cope with the different habitat zones that characterized the regional
landscape. The Cree, for example, learned the technique of constructing and using
the buffalo pound from the Assiniboine. The ability to exploit all of these zones
gave these groups a great deal of ecological flexibility. This flexibility permitted them
to make rapid adjustments to changing economic conditions in the late eighteenth
century . . . and it facilitated rapid inter-regional migration. (Ray, 1974, pp. 47–48)
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CONCLUSIONS

Ecological edges can be understood as places where one habitat type
changes to another, which are at the same time zones of specialized habi-
tat with unique biological species. They can also be realized temporally as
periods of time where one stage gives way to another. Ecological edges, in
other words, are both places in and of themselves, as well as markers for
the transition from one type of ecosystem to another, or from one phase to
another within a single ecosystem. Thus, mixed habitat patches and zones
where different successional stages abut one another can be areas of unique
ecological diversity and interchange.

In using the term “cultural edges” we are not concerned so much with
how cultural groups maintain their perceptions of boundedness and differ-
ence such that one can speak of a cultural center against which an “edge” or
limit of a cultural group can be defined. Rather, the concept of cultural edge
seeks to explain the processes of interaction between social groups that pro-
mote the exchange of knowledge, technologies, and resources in such a way
so as to increase the adaptive repertoire available to any one local group.
Such cultural edges are like ecological edges in that they allow for a diver-
sification of resources, in this case cultural resources. In addition, through
institutionalized forms of exchange of ecological resources between people
residing in discrete, noncontiguous ecosystems, people are able to emulate
the effects of ecological edges where those ecosystems do not in fact inter-
grade on the ground.

As noted in the introduction, resilience can be defined as the ability to
absorb shocks and perturbations, the ability for self-organization, and the
ability to learn and adapt. Locating on edges, and actively creating, maintain-
ing, and emulating edges, contributes to livelihood and social–ecological re-
silience. The concept of edges thereby draws our attention to social, cultural
and ecological processes that impart temporal and spatial texture to peopled
landscapes, which in turn provides for livelihood flexibility. Through the di-
versification of resources, goods, technology, and knowledge, people are able
to make use of a wider suite of adaptive responses in both time and space,
thereby increasing their chances of obtaining a harvest in any given year.

We would like to propose that social groups living on ecological edges, or
those who are able to significantly expand and elaborate such edges through
anthropogenic processes and cultural edges, are more likely to be flexible
and resilient than those situated within more homogeneous environments,
or those with access to more limited environments. Ecological and cultural
edges increase resilience as they expand the diversity of the resources peo-
ple can draw upon for livelihood purposes. Ecological and cultural edges
enhance the biological and cultural diversity of a landscape and allow for
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the exchange of oral histories, technologies, songs, information, genetic ma-
terials, and goods that may be necessary to adapt to both expected and
unanticipated changes in ecological and social systems.

A key aspect of the way people gravitate to, adapt to, and create eco-
logical edges to enhance flexibility and resilience is the question of how
new knowledge is created and communicated. As people undertake their
livelihood activities and are faced with changing ecological and social sys-
tems to which they must respond and adapt (Ingold, 2000), it is cultural
edges that help people to meet these challenges. It is cultural knowledge, ac-
quired, exchanged, and passed on across cultural edges and temporally down
through generations, that has provided people with an understanding of the
importance of ecological edges and has allowed them not only to take full
advantage of ecological edges but also to create and extend ecological edges
for their own benefit. This knowledge cannot be understood outside of its
cultural context in that it is rarely simply adaptive, nor is its adaptive char-
acter readily separable from other aspects that inform the (re)production
and use of knowledge in specific cultural contexts. Thus, cultural edges may
be more complex for us to understand than ecological edges. Making sense
of the way cultural edges are maintained for social–ecological resilience will
require more than simply recording the content of local practices and knowl-
edge as they can be translated into and understood by scientific (ecological)
models.

Nevertheless, for humans, ecological edges and cultural edges are in-
extricably linked. In both cases they provide increased social–ecological
resilience as they broaden the diversity of biological species and cultural
knowledge that can be drawn upon for a livelihood. They allow humans
to respond to expected natural cycles and interrelationships as well as the
ability to manipulate these relationships for their own benefit. Equally im-
portant, they provide the means for people to better adjust to those times
of unanticipated and unpredicted change. It is on these occasions that peo-
ple draw upon the enhanced ecological and cultural diversity, including an
extended knowledge base, provided through ecological and cultural edges.

ACKNOWLEDGMENTS

We are indebted to the following people for their contributions to the in-
formation and ideas behind this paper: Dr. Daisy Sewid-Smith (Mayanilth),
Chief Adam Dick (Kwaxsistala), Kim Recalma-Clutesi (Ogwilogwa)
(Kwakwaka’wakw); Dr. Richard Atleo (Chief Umeek), Chief Earl Maquinna
George (Nuu-Chah-Nulth), Captain Gold and Mrs. Capt. Gold, Barbara
Wilson (Haida); Dr. Mary Thomas, Chief Ron Ignace (Secwepemc); Edith
O’Donaghey, Desmond Peters, Sr., Chief Arthur Adolph, Margaret Lester,



P1: GDX

Human Ecology [huec] pp922-huec-469276 July 18, 2003 14:24 Style file version Nov. 19th, 1999

458 Turner, Davidson-Hunt, and O’Flaherty

Baptiste Ritchie (Stl’atl’imx); Elsie Claxton, Arvid Charlie (Coast Salish);
Alestine Andre, Ruth Welsh (Gwich’in); Iskatewizaagegan No. 39 Inde-
pendent First Nation, Brennan Wapioke, Edward Mandamin, Phyllis Jack,
Walter Redsky, Ella Dawn Green, Jimmy Redsky, Dan Green, Robin
Greene, LaVerna Greene, Randy Paishk (Anishinaabe), Andrew Chapeskie,
Dr. Marianne Ignace, Dr. George Nicholas, Dawn Loewen, Dr. Carl
Folke, Dr. Thomas Elmqvist, Dr. Bonnie McCay, Catherine Jacobsen,
Dr. Douglas Deur, Dr. Sandra Peacock, Marguerite Babcock, M.Sc.,
Dr. Quentin Mackie, Dr. Daryl Fedgie, and Robert D. Turner. We are espe-
cially indebted to Dr. Fikret Berkes for his help and inspiration and thank
two anonymous reviewers for their insights and suggestions. Research for
this paper was supported in part by grants to NT from the Social Sciences
Research Council of Canada 41020001166 and General Faculty Research
Grant 1999–2001; and through Coasts Under Stress, a 5-year research project
(PI Rosemary Ommer) that started in April 2000, funded by the Social
Sciences and Humanities Research Council of Canada (SSHRC) and the
Natural Science and Engineering Research Council of Canada (NSERC);
IDH from a SSHRC Doctoral Fellowship #752-97-0203 and a 2-year re-
search project funded by the National Center of Excellence, Sustainable
Forest Management Network (PI Fikret Berkes) based at the University of
Alberta, Canada.

The authors thank Thomas Elmqvist and Carl Folke for acceptance
of an earlier version of this paper within their symposium, “Traditional eco-
logical knowledge—building social and ecological resilience” at the Building
Bridges with Traditional Knowledge Conference in Honolulu, HI, May 2001.

REFERENCES

Adger, W. N. (2000). Social and ecological resilience: Are they related? Progress in Human
Geography 24: 347–364.

Andre, A. (2000). Culturally important plant species of Northern First Peoples, Unpublished
report, Environmental Studies, University of Victoria.

Anderson, K. M. (1996). Tending the wilderness. Restoration and Management Notes 14(2):
154–166.

Barth, F. (1956). Ecological relationships of ethnic groups in Swat, north Pakistan. American
Anthropologist 58: 1079–1089.

Berkes, F. (1999). Sacred Ecology: Traditional Ecological Knowledge and Resource Manage-
ment, Taylor & Francis, Philadelphia, PA.

Berkes, F., and Folke, C. (1994). Investing in cultural capital for the sustainable use of natu-
ral capital. In Jansson, A. M., Hammer, M., Folke, C., and Costanza, R. (eds.), Investing
in Natural Capital: The Ecological Economics Approach to Sustainability, Island Press,
Washington, DC, pp. 128–149.

Berkes, F., and Folke, C. (eds.) (1998). Linking Social and Ecological Systems. Management
Practices and Social Mechanisms for Building Resilience, Cambridge University Press,
Cambridge, UK.



P1: GDX

Human Ecology [huec] pp922-huec-469276 July 18, 2003 14:24 Style file version Nov. 19th, 1999

Ecological and Cultural Edges 459

Berkes, F., Colding, J., and Folke, C. (eds.) (2003). Navigating Social–Ecological Systems: Build-
ing Resilience for Complexity and Change, Cambridge University Press, Cambridge, UK.

Birchwater, S. (with Ulkatcho and Nuxalk Elders) (1993). Ulkatcho Stories of the Grease Trail,
Ulkatcho Culture Curriculum Committee, Anahim Lake.

Blackburn, T. C., and Anderson, K. (eds.) (1993). Before the Wilderness: Environmental Man-
agement by Native Californians, Ballena Press, Menlo Park, CA.

Boyd, R. (ed.) (1999). Indians, Fire and the Land in the Pacific Northwest. Oregon State Uni-
versity Press, Corvallis.

Brothers, T. S. (1993). Fragmentation and edge effects in central Indiana old-growth forests.
Natural Areas Journal 13(4): 268–275.

Brush, S. B. (1976). Introduction to cultural adaptations to mountain ecosystems. Human Ecol-
ogy 4: 125–135.

Bye, R., and Linares, E. (2000). Relationships between Mexican ethnobotanical diversity and
indigenous peoples. In Minnis, P. E., and Elisens, W. J. (eds.), Biodiversity and Native
America, University of Oklahoma Press, Norman, pp. 44–73.

Carlson, C. C. (2000). Archaeology of a contact-period plateau salishan village at Thompson’s
River Post, Kamloops, British Columbia. In. Nassaney, M. S., and Johnson, E. S. (eds.),
Interpretations of Native North American Life: Material Contributions to Ethnohistory,
University of Florida Press, Gainsville, pp. 272–291.

Compton, B. D. (1993). Upper North Wakashan and Southern Tsimshian Ethnobotany: The
Knowledge and Usage of Plants and Fungi among the Oweekeno, Hanaksiala (Kitlope and
Kemano), Haisla (Kitamaat) and Kitasoo Peoples of the Central and North Coasts of British
Columbia. Unpublished PhD Dissertation, Department of Botany, University of British
Columbia, Vancouver.

Cronon, W. (1983). Changes in the Land: Indians, Colonists, and the Ecology of New England,
Hill and Wang, New York.

Davidson-Hunt, I. J. (2001). Traditional ecological knowledge documentation. Technical Re-
port No. 1. NCE Sustainable Forest Management Network Project. Combining Sci-
entific and First Nations Knowledge for the Management and Harvest of Traditional
and Commercial Non-timber Forest Products, Natural Resources Institute, Winnipeg,
MN.

Davidson-Hunt, I. J., and F. Berkes. (2003). Nature and society through the lens of resilience:
Toward a human-in-ecosystem perspective. In Berkes, F., Colding, J., and Folke, C. (eds.),
Navigating Social–Ecological Systems: Building Resilience for Complexity and Change,
Cambridge University Press, Cambridge, UK, pp. 53-82.

Decosse, S. S. (1980). Athapaskan-Tlingit Trade Relations: The Case for Balanced Reciprocity,
Unpublished MA Thesis, University of Victoria, Victoria, BC.

Densmore, F. (1974). How Indians Use Wild Plants for Food, Medicine and Crafts [Uses of
Plants by the Chippewa Indians], Dover Publications. New York (Original work published
1928).

Densmore, F. (1979). Chippewa Customs, Minnesota Historical Society Press, St. Paul. (Original
work published 1929)

Deur, D. (2000). A Domesticated Landscape: Native American Plant Cultivation on the North-
west Coast of North America, PhD Dissertation, Department of Geography and Anthro-
pology, Louisiana State University.

Duff, W. (1964). The Indian History of British Columbia: The Impact of the White Man, Vol. 1,
Anthropology in British Columbia Memoir No. 5, Provincial Museum of Natural History
and Anthropology, Victoria, BC.

Ford, R. I. (2000). Human disturbance and biodiversity: A case study from northern new Mexico.
In. Minnis, P. E., and Elisens, W. J. (eds.), Biodiversity and Native America, University of
Oklahoma Press, Norman, pp. 207–222.

Greer, S. (1995). Skookum Stories on the Chilkoot/Dyea Trail, Carcross-Tagish First Nation,
Parks Canada, Yukon Region.

Gunderson, L. H., Holling, C. S., and Light, S. (eds.) (1995). Barriers and Bridges to the Renewal
of Ecosystems and Institutions, Columbia University Press, New York.



P1: GDX

Human Ecology [huec] pp922-huec-469276 July 18, 2003 14:24 Style file version Nov. 19th, 1999

460 Turner, Davidson-Hunt, and O’Flaherty

Gunderson, L. H., and Holling, C. S. (eds.) (2001). Panarchy: Understanding Transformations
in Systems of Humans and Nature, Island Press, Washington, DC.

Hallowell, A. I. (1992). In Brown, J. S. H. (ed.), The Ojibwa of Berens River, Manitoba: Ethnog-
raphy into History, Harcourt Brace Jovanovich College Publishers, Toronto, ON.

Halperin, R. H. (1994). Cultural Economies: Past and Present, University of Texas Press, Austin.
Hayden, B. (ed.) (1992). Complex Cultures of the British Columbia Plateau: Traditional

Stl’atl’imx Resource Use, The University of British Columbia Press, Vancouver.
Holling, C. S. (1973). Resilience and stability of ecological systems. Annual Review of Ecology

and Systematics 4: 1–23.
Ingold, T. (2000). The Perception of the Environment: Essays on Livelihood, Dwelling and Skill,

Routledge Press, London, UK.
Johnson, L. M. (1999). Aboriginal burning for vegetation management in northern British

Columbia. In Boyd R. (ed.), Indians, Fire and the Land in the Pacific Northwest, Oregon
State University Press, Corvallis, pp. 238–254.

Kennedy, D., and Bouchard, R. (1983). Sliammon Life, Sliammon Lands, Talonbooks,
Vancouver, BC.

Lewis, H. T. (1977). Maskuta: The Ecology of Indian fires in Northern Alberta. The Western
Canadian Journal of Anthropology 7(1): 15–52.

Lewis, H. T. (1982). A Time for Burning, Occasional Publication No. 17, Boreal Institute for
Northern Studies, The University of Alberta, Edmonton.

Lewis, H. T., and Ferguson, T. A. (1988). Yards, corridors, and mosaics: How to burn a boreal
forest. Human Ecology 16(1): 57–77.

McCay, B. (2000, Sept.). “Edges, Fields and Regions” (Presidential Address, Part II, IASCP
2000 Conference, Bloomington, Indiana). The Common Property Resource Digest 54, 6–8.

McIlwraith, T. F. (1948). The Bella Coola Indians (2 vols.), University of Toronto Press, Toronto,
ON.

Mattern, M. (1996). The powwow as a public arena for negotiating unity and diversity in Amer-
ican Indian life. American Indian Culture and Research Journal 20(4): 183–201.

Meiners, S. J., and Pickett-Steward, T. A. (1999). Changes in community and population re-
sponses across a forest-field gradient. Ecography 22(5): 261–267.

Minnis, P., and Elisens, W. (eds.) (2000). Biodiversity and Native North America, University of
Oklahoma Press, Norman.

Mitchell, D., and Donald, L. (1988). Archaeology and the study of Northwest Coast economies.
In Isaac, B. L. (ed.), Prehistoric Economies of the Pacific Northwest Coast, Research in
Economic Anthropology Supplement 3, JAI Press, Greenwich, CT, pp. 293–351.

Nabhan, G. P. (2000). Native American management and conservation of biodiversity in the
Sonoran Desert Bioregion. In Minnis, P. E., and Elisens, W. J. (eds.), Biodiversity and Native
America, University of Oklahoma Press, Norman, pp. 29–44.

Nabhan, G. P., Rea, A., Reichhardt, K. L. Mellink, E., and Hutchinson, C. F. (2000). Papago
(O’odham) influences on habitat and biotic diversity. Quitovac Oasis Ethnoecology. In
Minnis, P. E. (ed.), Ethnobotany. A Reader, University of Oklahoma Press, Norman, pp. 41–
62.

Nicholas, G. P. (1999). A light but lasting footprint: Human influences on the Northeast Land-
scape. In Levine, M. A., Sassaman, K. E., and Nassaney, M. S. The Archaeological Northeast,
Bergin & Garvey, Westport, CT, ch. 2, pp. 26–38.

Odum, E. P. (1971). Fundamentals of Ecology, 3rd edn., W. B. Saunders, Philadelphia, PA.
Peacock, S., and Turner, N. J. (2000). “Just like a garden:” Traditional plant resource manage-

ment and biodiversity conservation on the British Columbia Plateau. In Minnis, P., and
Elisens, W. (eds.), Biodiversity and Native North America, University of Oklahoma Press,
Norman, pp. 133–179.

Ray, A. J. (1974). Indians in the Fur Trade: Their Role as Hunters, Trappers and Middlemen in
the Lands Southwest of Hudson Bay 1660–1870, University of Toronto Press, Toronto, ON.

Resilience Alliance (2001). www.resalliance.org/programdescription.
Rhoades, R. E., and Thompson, S. I. (1975). Adaptive strategies in alpine environments: Beyond

ecological particularism. American Ethnologist 2: 535–551.



P1: GDX

Human Ecology [huec] pp922-huec-469276 July 18, 2003 14:24 Style file version Nov. 19th, 1999

Ecological and Cultural Edges 461

Smith, J. G. E. (1978). Economic uncertainty in an “original affluent society”: Caribou and
caribou-eater Chipewyan adaptive strategies. Arctic Anthropology 15: 68–88.

Sproat, G. M. (1987). The Nootka: Scenes and Studies of Savage Life, Sono Nis Press, Victoria,
BC. (Originally published as G. M. Sproat, 1868, Scenes and Studies of Savage Life, London,
Smith/Elder)

Suttles, W. (1951). The early diffusion of the potato among the Coast Salish. Southwestern
Journal of Anthropology 7(3): 272–288.

Suttles, W. (1987). Affinal Ties, Subsistence and Prestige among the Coast Salish, in Coast Salish
Essays, Talonbooks, Vancouver, BC. pp. 15–25 . [Originally published in 1960, American
Anthropologist, 62: 296–305].

Suttles, W. (ed.) (1990). In Sturtevant, W. (general ed.), Northwest Coast (Handbook of North
American Indians, Vol. 7), Smithsonian Institution, Washington, DC.

Teit, J. A. (1900). The Thompson Indians of British Columbia, Jesup North Pacific Expedition,
Memoir Vol. 1, Part 4, American Museum of Natural History, New York.

Teit, J. A. (1909). The Shuswap, Jesup North Pacific Expedition, Memoir Vol. 2, Part 7, American
Museum of Natural History, New York.

Turner, N. J. (1992). Plant Resources of the Stl’átl’imx (Fraser River Lillooet) People: A Window
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