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OVERVIEW

Pre-Columbian
peoples did more than
inhabit the landscape.
They also shaped its
ecology—a fact that
has important
implications for the

restorationist.
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Tending the Wilderness

by M. Kat Anderson

Restorationists are often curious about
the origins of the ecosystems they are
trying to restore. In North America they
have often assumed that these ecosystems
are “natural” and that their structures and
functions were —and are — maintained
through natural disturbance with little or
no human influence. Cultural environ-
ments shaped by Native Americans are
seen as limited to areas along river bottoms
and adjacent to village sites that harbored
domesticated plants such as corn, beans,
squash, and sunflowers. These were areas
that were obvious to early settlers, mission-
aries, explorers, and later, discernable
through methodologies used by archeolo-

gists and ecologists. These areas also some-
what resembled lands subject to forms of
land management familiar to Westerners,
including land clearing, planting in rows,
and selection of one or a few favored do-
mesticated species. The wildlands beyond
the agricultural fields have been viewed as
“pristine,” despite the fact that large quan-
tities of plant materials were gathered and
managed by Indians for dyes, medicines,
basketry, firewood, weapons, construction,
clothing and many other items. The major
focus in anthropology has been on plant
manipulation for food viewed in isolation,
not in a broader context of prehistoric sub-
sistence systems and how these systems fit

Nature, culture—or both? Abernathy Meadow in Stanislaus National Forest in California’s central
Sierra Nevada is an example of an ecosystem, once regarded as purely ‘’natural,’* which ecolo-
gists and ethnobotanists now believe may have been strongly influenced by human activities in
pre-contact times. Dry montane meadows like this one were burned periodically by Indians to
keep woody vegetation from encroaching and to enhance and maintain populations of useful
plants. Taller grass at the edge of the forest is deergrass (Muhlenbergia rigens), used by Indian

weavers for the foundations of coiled baskets.
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within and influence dynamic and diverse
forest, woodland, shrub, and grassland eco-
systems.

Within the last two decades, however,
the findings from diverse disciplines such
as ethnobotany, pyrodendrochronology,
paleoecology, archaeology, and ecology
have begun to deepen our understanding
of pre-Columbian landscapes and the sig-
nificant and complex role the approxi-
mately 12 million Native Americans from
600 tribes played in shaping it (Fiedel,
1987). New evidence from interdiscipli-
nary research has substantiated that hu-
man manipulations such as burning and
tillage were regular, constant, and long-
term, causing cumulative and possibly per-
manent effects, which would register in the
plant associations, species distributions
and composition and, perhaps, the gene
pools and genetic structures of the species
and plant assemblages found in many plant
communities. Some of these ecosystems
can be labeled anthropogenic, in that they
were shaped by human activities and are
not self-sustaining in the absence of these
activities. This is evident not only in cer-
tain patchy landscapes (patches of deer-
grass [Muhlenbergia rigens] in chaparral, for
example) and ecosystem types such as
montane meadows, desert fan-palm oases,
coastal prairies, and oak woodlands, but
also of whole bioregions, notably the prai-
ries of the Midwest.

This information has important im-
plications for the restorationist because
restoration involves not only reintroduc-
ing plants and animals known to exist in
the area historically, but also reproducing
the forces that shaped the model commu-
nity. Analysis of former indigenous cul-
tural practices and their influence on the
landscape is providing a baseline of infor-
mation about the diversity, dynamics, and
functioning of plant communities under
former indigenous disturbance regimes. In
some cases restorationists can then mimic
these regimes in their attempt to re-create
the historic systems, as they already do in
some instances such as the burning of the
Midwestern prairies. In doing so they will
not only improve the quality and authen-
ticity of the ecosystems they restore, they
will also find themselves in a position to
test some of the newly emerging ideas
about indigenous practices and their influ-
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Yokuts or Pomo weaver, sometime before 1903. Long, straight shoots needed for this work do
not occur naturally in large numbers, and were collected from plants maintained for this purpose

by buming or pruning.

ence on the historic landscapes they are
attempting to recreate.

The removal of Native Americans
from traditional economic and land-man-
agement roles in the United States has had
its own set of ecological consequences. To
accurately assess the health of different
ecosystem types and plan for the restora-
tion and management of now rare plant
and animal species requires a thorough
understanding of the ecological role of
aboriginal people in the dynamics of
wild-plant populations and ecosystems
(Anderson and Moratto, 1996). The study
of former indigenous land uses will also of-
fer restorationists cultural models of hu-
man intervention in nature that combine
a concern for the coexistence of many life-
forms with management for diverse prod-
ucts. Most importantly, it will open up op-
portunities to rekindle indigenous land
relationships by honoring and applying the
knowledge of native people to the resto-
ration of traditional gathering sites. The
restoration of native cultures and the res-
toration of the ecosystems upon which
they depend are inextricably linked.

The major theme of this article will be

14:2 Winter 1996
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to summarize recent findings regarding the
diverse ways in which native peoples
tended (and continue to tend) the wilder-
ness: dispersing the seed of desert-fan
palms to new areas; burning hillsides to in-
duce young growth for basketry material
and discourage insect pests; and maintain-
ing tracts of edible bulb plants by tilling
and burning. I will use facts from historical
literature, interpretations of museum arti-
facts, pollen studies, fire-scar data, archeo-
logical findings, ecological data, and data
from my own ethnobotanical field work to
reconstruct pre-European settlement veg-
etation, and to show how Native Ameri-
cans employed land-management prac-
tices that were successful in keeping plant
communities diverse and productive, and
that shaped many of the ecological com-
munities now being restored by restora-
tionists. I will discuss examples of several
environmental-reconstruction projects in
California and elsewhere in the United
States that | regard as models of culturally
as well as ecologically sensitive restoration
work. I will attempt to show why present-
day management and restoration ap-
proaches in the United States should be
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grounded in historical and anthropological
studies that both complement and inform
ecological research. I will also describe
some of the ecological consequences of re-
moving Native Americans from tradi-
tional economic and land-management
roles, and will offer several ideas regarding
future restoration research and policy, and
the role of Native Americans in restora-
tion efforts.

Restoring Relationships
to the Earth

Restoring land to a hypothetical historic
state is rapidly becoming important for en-
hancing and maintaining biological diver-
sity throughout the world (Jackson, 1992).
While land use and maintenance of bio-
logical diversity have often been viewed as
incompatible, and in fact abusive land-use

has often led to the need for restoration in
the first place, the biggest challenge for our
species is to find ways to use nature without
destroying it. This means moving “beyond
preservation” as William Jordan and other
authors urge restorationists to do by cre-
ating a real working relationship with the
landscape (Jordan, 1994). Native Ameri-
cans had and continue to have a highly
participatory relationship with nature, one
that restorationists can experience as well.
In my conversations with native elders in
the Western Mono tribe of central Cali-
fornia, they repeatedly remind me that we
will not learn to live compatibly with na-
ture simply by locking up lands in large
tracts of restored wilderness. Interaction
and relationships with other animals and
plants are what establishes the grounds for
mutual respect. Intimate interaction is
achieved through the rituals of prayer, of-
ferings, songs, and ceremonies. It is also

Indian weavers continue their craft today, though often handicapped by
scarcity of materials formerly gathered from managed landscapes. Here
Justin Farmer, a Dieguerio weaver from southern California, gathers Kwa-

naay (Juncus spp.) in a wetland near Idyllwild.
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achieved through keen, long-term obser-
vations, communication, stewarding, and
judicious use. Lessons about the conse-
quence of abusive or otherwise inappropri-
ate interactions through behaviors such as
hoarding or wasting resources or overhar-
vesting are encoded in indigenous cultural
rules, legends, songs, and ceremonies that
inform gathering strategies and manage-
ment practices that allow for the coexis-
tence of other species.

Spending time with a Yurok fisher-
man on the Northwest coast, a Pomo
weaver in Ukiah, or a Yokuts saltgrass col-
lector in Visalia, | am learning that Native
Americans achieve a deeper intimacy with
nature by wusing it. In fact, nature and cul-
ture are most profoundly united through
the harvesting of plants and the hunting
of animals. Yet use is a double-edged sword
and therefore problematic: it is the pas-
sageway for human connection to nature;
it isalso the conduit for human destruction
of nature. Once humans harvest nature
there is the possibility of overuse. Remov-
ing key elements from nature means the
possibility of ecological degradation, but it
can also lead to deeper understanding and
a deeper awareness of nature’s processes
and limits. Thoughtfully and respectfully
removing elements from natural systems,
one finds oneself asking questions that ad-
dress the complex interplay between re-
source production and the conservation of
biological diversity.

Judiciously harvesting, crafting, and
using products from nature continue to be
the three cornerstones that keep Indian re-
lationships to nature alive, rich, and sus-
tainable. In traditional cultures, the con-
nections between the plant growing in its
énvironment, its creative transformation
into useful items, and the use itself are not
broken. Today we've taken these three
connected practices and made them into
three distinct economic activities. For ex-
ample, ecologists know plants in their nat-
ural setting, craftsmen prepare plants for
human use, and homeowners buy and use
the finished products (Figure 1).

When Native American elders are
asked why plants and animals are disap-
pearing they invariably say that this phe-
nomenon, along with the drying up of
springs, the pollution of air, the decline of
forests and the degradation of rangelands,
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the poisoning of water, catastrophic wild-
fires, and even the high incidence of
cancer and other diseases, are signs that
humans have relinquished their responsi-
bilities as caretakers. Without constant
and deep interaction with nature, we have
lost the practical knowledge for correct in-
teractions. That is why we tend to think
about human-nature interactions in terms
of two diametrically opposed extremes—
leaving nature alone or destroying it.

Massive clearcutting, urban develop-
ment, overgrazing of livestock, and min-
ing, all of which cause profound alterations
in the natural environment, fall at one end
of the spectrum of interaction, and wilder-
ness (requiring little or no human inter-
vention) falls at the other end. But these
are only the extremes. In between there is
a continuum of cultivation systems involv-
ing a wide variety of techniques and varied
ideas about nature and about human rela-
tionships with it, and it is not at either ex-
treme, but somewhere in the middle of this
continuum that the human interaction
with nature is most complex and sophisti-
cated. This characteristically involves use,
and even disturbance, but rarely pushes the
habitat beyond its capacity for natural re-
generation, and in fact there is growing ev-
idence that both biodiversity and the abun-
dance of plants and animals useful to
humans commonly reach high levels in
this middle part of the interaction contin-
uum. Indigenous cultures provide exam-
ples of this throughout North Americaand
it is just this middle ground that the res-
torationist also inhabits, both in the sense
that she is trying to re-create complex sys-
tems that arise from intimate interaction
between nature and culture, and also in the
sense that in doing this she is beginning to
create a culture of place—a culture that is
capable of interacting with nature without
destroying it.

The Necessity of Tending
the Earth

Traditionally, vegetation types such as
prairies and forests were seen by early set-
tlers and early ecologists as maintaining
themselves in a desirable state and spon-
soring their own fertility in the absence of
human influence (Pickett et al., 1992;
Jackson, 1987). This idea is still prevalent
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Harvesting &
Management of
Plant Species

Manufacturing
Process

Contemporary Subsistence
Activities are Conducted as
Three Separate
Economic Spheres

Use
of
Product

Harvesting &
Management of
Plant Species

Individuals of Tribes
Engage in all Three
Economic Spheres

Figure 1. Segregation of economic functions, characteristic of modern societies and represented
by the broken circle on the left, contrasts with the integration of functions, characteristic of
traditional societies, represented by the whole circle on the right.

in public-lands agencies where managers
and ecologists tend to view all wilderness
areas and parks as “laboratories for natural
processes” providing a neutral ground for
lightning fires, windstorms and the like to
operate unimpeded. When human inter-
vention is necessary, it is merely to undo
unwanted change such as that occurring
from unnatural fire suppression. Prescribed
burning, for example, is often conducted
to reduce fuel loads and simulate fires
started by lightning. But burning and other
manipulations by humans in pre-contact
times are virtually ignored. While this is
now beginning to change, this paradigm
has prevailed for more than a century, and
has fostered a static approach to land man-
agement based on the view that land ac-
quisition and protection are enough to
maintain unique and valuable habitat
types. The field of restoration has taken a
similiar tack, with restorationists often in-
sisting that the goal of restoration is a pre-
contact ecosystem or landscape capable of
sustaining itself with little or no human
intervention.

Yet from recent findings in ecology we
now know that certain ecosystems do not
remain diverse or productive indefinitely;
they require periodic disturbance to revi-
talize, maintain, or enhance ecosystem

14:2 Winter 1996

structure and function. Today we under-
stand that many ecosystems actually de-
pend on disturbance, that change is the
norm, and that it is the frequency, kind,
and degree of change that is important
(Botkin, 1990). The “balance of nature”
metaphor is gradually being replaced by a
new ecological paradigm that stresses the
nonequilibrium of ecosystems, and in-
cludes humans as an integral disturbance
factor (Botkin and Sobel, 1975). But even
this paradigm has stressed the more nega-
tive aspects of the influence of modern so-
cieties on the landscape, and has under-
played the role of Native Americans in
shaping what has come to be regarded as
“wilderness.” Thus, the term “natural” still
commonly refers to areas that require little
or no cultural energy to be maintained in
their present state (J.E. Anderson, 1991),
and human intervention is commonly con-
sidered antithetical to the preservation of
pristine remnants of nature.

The new findings in ethnobotany and
archeology, however, call this idea into
question. Some “natural” ecosystems re-
quire human intervention to maintain
their ecological integrity and diverse com-
position, and restoring certain ecosystems
to some semblance of their pre-contact
condition will often require the simulation
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of indigenous disturbance-regimes—in-
cluding gathering patterns as well as man-
agement practices. The goal will not be ex-
actly to re-create a static historic landscape,
but rather to investigate, understand, and
reintroduce the indigenous cultural pro-
cesses that originally shaped the ecosys-
tem, and also to unravel the ecological
principles behind land-management
systems.

If it were possible to reconstruct and
chart the pathway of vegetation change
and ecosystem development in the United
States in the absence of Indian occupation
and influence in a truly pristine environ-
ment, and overlay it with the pathway of
vegetation as it actually developed under
Indian influence, the two would certainly
fail to coincide. In fact, the removal of Na-
tive Americans from traditional economic
and land-management roles in North
Anmerica in recent centuries has not led to
a prehuman state of nature. Instead the
vegetation is on a new trajectory different
from that of both the Indian era and the
pre-human era (Figure 2). In some cases
the hands-off approach to the manage-
ment of wilderness preserves is jeopardiz-
ing the integrity of ecosystems shaped by
millennia of human influence. For exam-
ple, the prairies of the Pacific Northwest,
the desert grasslands of the Southwest, and
the montane meadows of the Sierra Ne-
vada are all being invaded by woody veg-
etation, with a loss of diversity at both the
community and the landscape levels. This
is due not only to the suppression of light-
ning-caused fires or to the degradation and
loss of land as a result of modern land uses,
but also to the absence of historic forms of
management and disturbance.

It is becoming more and more evident
that Native American tribes in many parts
of North America could not have survived
as pure “hunter-gatherers.” For most, hunt-
ing and gathering were but two compo-
nents of a much more comprehensive land-
management system. Simply put, acorns
get wormy, old berry bushes produce less
fruit, fire-dependent mushrooms don’t
grow every year, bunchgrasses decline in
productivity as they accumulate dead ma-
terial, and meadows shrink as trees en-
croach on them—all processes that can be
reversed by active management to main-
tain the abundance and diversity needed
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Ecosystem Change
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Figure 2. Like other species, humans represent an ecological force within an ecosystem—influ-
encing its trajectory in ways that are often highly culture-specific.

to support human populations. In fact,
most of the plants tribal people value are
shade-intolerant and depend on burning or
other forms of disturbance to maintain the
early-successional communities they in-
habit. Sometimes these disturbances were
the result of natural processes such as fires,
floods, or windstorms, but they were often
deliberately introduced by humans. The
black oak-ponderosa pine belt in the Sierra
Nevada and the serpentine and pine bar-
rens in New Jersey are two examples. For
thousands of years Native Americans rec-
ognized that these habitats would have to
be actively managed rather than merely
gathered from if they were to be main-
tained. In these cases, as in many other
North American ecosystems, the principal
management tool was fire—millennia of
prescribed burns. The removal of Native
Americans from their homelands to reser-
vations and rancherias led inevitably to
the gradual decline in the number, range,
and diversity of these and many other hab-
itat types (Blackburn and Anderson,
1993). This has at least two basic impli-
cations for the restorationist. The first is
that many of the ecosystems of North
America have more in common with Old-
World ecosystems, from olive groves to

RESTORATION & MANAGEMENT NOTES

mowing meadows, that have long been un-
derstood to be shaped by human activities
than has been thought. They are in a sense
ecologically anomalous systems that exist
in a certain tension with purely “natural”
processes. The second point, a direct result
of the first, is that in order to restore these
systems it is necessary in some way to rein-
troduce the influences that shaped them in
the first place. Restorationists have recog-
nized this on the tallgrass prairies for many
years. What is new is the realization that
what is true of the prairies is also true for
many of the pre-Columbian ecosystems
throughout the continent.

The Nuts and Bolts
of Indigenous Wildland-
Management

North American Indians were skillful
wildland ecologists who practiced both
plant husbandry and wildlife management
as well as agriculture and plant and animal
domestication for prolonged periods. De-
tailed observation and experimention with
the natural environment over many gen-
erations led to in-depth knowledge of how
natural systems work and an understand-
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ing of the basic reproductive biology of
plant and animal populations crucial to
subsistence economies. In particular, the
development of fire as a vegetation-man-
agement tool enabled humans to systemat-
ically alter the natural environment on a
long-term basis and on a massive scale
(Stewart, 1954). In addition to burning,
Indians used a wide array of horticultural
practices to augment populations of wild
plants and to change the structure and
composition of vegetation in a multitude
of plant communities. These horticultural
techniques included tilling, sowing, irri-
gating, weeding, pruning, and transplant-
- ing. Wildlands were manipulated to main-
tain and increase their productivity and
diversity to meet an array of cultural needs
such as basketry, foods, medicines, cordage
and construction. The following summa-
ries include examples from geographic
regions throughout North America.

Production of Foods

and Medicines

The Owens Valley Paiute practiced ditch
irrigation on the east side of the Sierra Ne-
vada to increase the productivity of food
plants such as love grass (Eragrostis spp.),
wheat grass (Agropyron spp.), Great Basin
wild-rye (Elymus spp.), and blue dicks (Di-
chelostemma  capitatum) an herbaceous
plant in the Liliaceae (Lawton et al.,
1993). Some tribes collected the edible

seeds of native plants and broadcast some

of the seed to ensure a future harvest. The
Objibway and Assiniboine of the Great
Lakes area sowed the seed of wild rice (Zi-
zania aquatica) in the lakes (Driver and
Massey, 1957:228). In what is present-day
New York, the Seneca, after gathering her-
baceous plants, would break off the seed
stalks and drop the pods into dug holes
along with a handful of leaf mold (Parker,
1913, cited in Bierhorst, 1994). When the
Potawatomi gathered the roots of plants
for medicines, they completed the task by
placing the seed heads in the holes from
which they removed the roots and cover-
ing them (Smith, 1925:72). The Lummi
Straits, Nooksack, and Nuuwhaha of the
Pacific Northwest all harvested the bulbs
of camass (Camassia spp.), ensuring future
harvests by placing the stalks bearing the
ripe seed-capsules in the broken soil and
burying them (Turner and Kuhnlein,
1983:211). Other tribes purposefully left
bulblets and cormlets in the ground. The
Dena’ina of Alaska, for example, purpose-
fully left fragments of underground stems
behind when digging to ensure the growth
of new plants (Kari, 1987:19). The Kwak-
iutl of northern Vancouver Island har-
vested the edible tuberous roots of various
clovers (Trifolium spp.), leaving the main
root stocks in place to perpetuate the pop-
ulation (Macleod, 1936:564). The Ca-
tawba, in harvesting roots for medicine, al-
ways leave reproductive plant parts behind
to ensure future abundance (Wilson, 1949:

24). The Gitksan and Wet'suwet’en peo-
ples in Northwest British Columbia
burned patches of huckleberry (Vaccinium
membranaceum), low-bush blueberry (V.
caespitosum) and to some extent soapber-
ries (Shepherdia canadensis) for the ex-
pressed purpose of increasing the number
and size of the fruits (Gottesfeld, 1994).
Foothill Yokuts, Western Mono, and Mi-
wok tribes of California all burn patches of
chokecherries, manzanita berries, straw-
berries and elderberries to increase fruit
production and thin dense shrub-canopies
(Anderson, 1993a). Activites such as
these altered ecosystems mainly at the
community level, but to some extent at the
landscape level as well.

Production of Musical Instruments,
Weapons, and Basketry Materials
Burning, pruning, and coppicing of trees
and shrubs removed dead and dying
branches, stimulating growth of new,
straight shoots used in the making of many
products. The Shoshone and Paiute, for in-
stance, pruned out the older growth of the
snowberry (Symphoricarpus racemosus) to
promote the growth of young shoots used
to make small arrows for hunting birds
(Murphey, 1959), while the Pomo pruned
elderberry (Sambucus mexicana) in order to
obtain the elongated, young stems they
used to make musical instruments such as
flutes and clapper sticks (Peri et al.,
1982:120). According to  Buskirk

Early view of Yosemite Valley (left), taken in 1866, and view recorded a century later (1961) reveals extensive encroachment of shade-tolerant

conifers into meadows, probably due in part to reduction in the frequency of fire in the absence of management by Indians.

Yosemite National Park Research Library
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(1986:166), the Cibecue and White
Mountain Apache in eastern Arizona
burned shrubs to promote growth of the
young shoots they used for basket weaving.
The Havasupai in northern Arizona
pruned sumac (Rhus trilobata) and catclaw
(Acacia greggii) to promote new growth
(McKee and Herold, 1975:14). Reporting
on the Chemehuevi of southeastern Cali-
fornia and western Arizona Collings wrote:
“The shoots [willow] which she [Maggie
Painter] most prized came from a place that
had been burned out several times, until
only the living stumps of the willow re-
mained. Straight young shoots grew from
these stumps in profusion” (1979:62). An-
thropologist Catherine Fowler recorded
that the Northern Paiute women at
Walker River pruned willows and lemon-
ade berry (Rhus trilobata) for basketry fi-
bers, while the San Juan Southern Paiute
commonly burned patches of lemonade
berry to promote new growth (Fowler,

1986:94).

Expanding the Range and
Distribution of Plant Species

For millenia, Native Americans were mov-
ing plants around, expanding the range of
some species and creating unusual plant
distributions. The Iroquois of New York
planted the Canada plum (Prunus nigra)
and possibly Kentucky coffee tree (Gym-
nocladus dioicus) near their village sites
(Day, 1953). The Hopi sometimes trans-
planted cottonwood (Populus spp.), willow
(Salix spp.) and cattail (Typha angustifolia)
into neighboring washes (Whiting,
1939:17). The shrub yaupon (Ilex vomito-
ria) was brought inland from its coastal-
plain habitat by Indians in the Southeast,
who used it as a ceremonial plant (Hudson,
1979). There are many accounts in the
United States of plants established on sites
of historic human occupation. For exam-
ple, Agave parryi exhibits an interesting as-
sociation with archaeological sites in the
western portion of the Apache-Sitgreaves
National Forest in Arizona (Minnis and
Plog, 1976). Three species, Cleome serru-
lata, Lithospermum caroliniense, and Salvia
subincisa were useful to the Pueblo Indians,
and all are largely confined to Pueblo ruins
in New Mexico (Yarnell, 1965). Nettles
(Unrtica dioica) were abundant in enriched
soils around camps of the Salish in Puget

Sound (White, 1975).
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Control of Insects
and Pathogens

Traditional gathering sites were naturally
subjected to weeds, diseases, and insect
pests. Management was required to keep
competitors in check and enhance quali-
ties that were culturally valued. Many In-
dian tribes in California, for example, con-
ducted ground-layer burns in oak
woodlands and stands of tan-bark oak
(Lithocarpus densiflora) to reduce insect
pests such as Meliossopus spp. and Curculio
spp- that inhabit acorns and overwinter in
the oak-leaf duff (Anderson, 1993b;
Schenck and Gifford, 1952). The Tolowa
along the northern California coast
burned under oaks to reduce parasites on
or under the trees (Driver, 1939:381). The
Karuk in northwestern California con-
ducted annual burns to reduce the spread
of disease among the forest trees (Schenck
and Gifford, 1952). Indians along the
Klamath River in northern California
burned berry patches to decrease insect in-
festations (Klamath River Jack, 1916:194-
195). The Luisefio in southern California
burned regularly to destroy insect pestsand
diseases which damaged native food-crops

(Shipek, 1977:118).

Decrease Detritus and
Recycle Nutrients

Many wild plant populations accumulate
aging or dead plant parts in the form of old
thizomes, branches, and so forth, which re-
duce plant vigor and productivity over
time, and can be rejuvenated by fire or
other disturbance that provide a kind of
renewal pruning. Thus the Wukchumni
Yokuts in the Central Valley of California,
the Timbisha Shoshone in the Panamint
Valley, and the Slavey of the boreal forests
of Alberta, all burned freshwater marshes
to clear out old reeds, recycle nutrients,
stimulate new plant growth, and provide
open water for waterfowl (Anderson,
1993c; Lewis, 1982:31). Deergrass, a na-
tive bunchgrass important in the making
of coiled basketry in central and southern
California was burned in chaparral, mixed
conifer forests, and oak woodland plant
communities by the Cahuilla, Foothill
Yokuts, Kumeyaay (Tipai-Ipai), Luisefio,
Sierra Miwok, and Western Mono tribes
to clear away accumulated dead material
and increase flower-stalk yields (Ander-
son, 1992; Lee, 1989; Shipek, 1989). Ac-
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cording to Van der Donck (1841) the In-
dians burned the forests in New York in
1656 to “thin out and clear the woods of
all dead substances and grass, which grow
better the ensuing spring.”

Burning to Eliminate Brush in
Forests and Woodlands

Indians often burned to reduce fuel loads
to reduce the risk of catastrophic fires that
could threaten lives or destroy whole for-
ests. Firing areas to change the vegetation
structure “to keep the brush down” was a
common practice in many tribes. The In-
dians set ground-layer fires in the forests of
the northern Rocky Mountains to reduce
fuel accumulations and protect the mature
trees from crown fires (Barrett, 1981). Fires
were deliberately set in tan oak stands by
the Karuk in northwestern California to
decrease the brush, both to facilitate acorn
collection and to prevent the buildup of
fuel that might destroy the tan oaks (Har-
rington, 1932:64). Dixon (1905:201) re-
ported that the Maidu burned every year,
eliminating the underbrush, keeping the
forests open, and reducing the likelihood
of destructive forest-fires. Essene (1942:55)
writes that the Lassik regularly used fire to
keep their territory clear of underbrush in
order to make it easier to hunt and to
travel. The Tolowa in northwestern Cali-
fornia kept the near-by hills clear of brush
by annual burning (Drucker, 1937:233).
One elder in the Sierra Nevada foothills
recalled her elders setting fire to the land
to control brush:

Mother and grandmother used to talk
about burning the brush. The fires were
set up around Cascadel [Northfork, Cali-
fornia) in the ponderosa pines. The fire
would creep along because it was late in
the fall when the winds have stopped
that they would set the fires. They’d burn
coming out of the forest, usually late fall
before the storms start, about September,
October and November. The fires would
just go out. It wasn’t covered like it is
now with pine needles, old limbs and
stuff that is all dry. Wherever the brush
or trash was, they would set fires. But
there wasn’t the brush like there is now.
Every year fires were set and they never
got hot enough to burn the big trees. In
1913 we could ride straight in the saddle
and not knock the brush out of the way.
It was open country. Then they came
with their fire restrictions. We lived just
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over the hill here toward Hogue Ranch.
You could see everywhere. It was a beau-
tiful time. They would not burn the same
place every year, just where the brush
was. There was lots of wildlife when I was
growing up—deer, mountain lions, and
bears. There were no fences. They gath-
ered peppergrass, clover and salt grass
along the creeks. Fires would burn these
down and when they grew again they
would be better. (the late Nellie Lavell,
North Fork Mono, personal communi-
cation, 1991)

Maintenance of Useful Communities

Many habitats were deliberately main-
tained by, and essentially dependent upon,
ongoing human activities of various kinds
(Blackburn and Anderson, 1993). In the
Pacific Northwest the prairies were burned
to keep them open and increase the yields
of camas and bracken-fern rhizomes eaten
by various tribes in western Washington
(Reagan, 1934; Norton, 1979). In the Si-
erra Nevada, Native Americans influ-
enced the size of certain meadows through
periodic burning. Setting fires in the eco-
tone areas surrounding the meadows kept
lodgepole pine or other conifers from in-
vading meadow areas, thus maintaining
and perhaps in some cases enlarging
meadow areas (Anderson, 1993c). Within
the boreal forest of Alberta, meadows were
periodically burned by the Slavey, Cree,
and Beaver Indians to keep them from be-
ing taken over by brush and forest (Lewis,
1982:24). In the Southwest, the Shoshone
burned grasslands to protect them from en-

croachment by surrounding woody vege-
tation (Steward, 1943).

The Art and Science
of Reconstructing

Pre-Columbian Landscapes

Unraveling Native American influences
on the landscape of interest will enrich res-
torationists’ inventory of interpretations
and management methods, placing them
in a better position to make informed, his-
torically-based decisions—but doing this
will be challenging. Scientists and man-
agers are currently in the first stages of doc-
umenting the prehistoric and historic hor-
ticultural practices in different regions of
the United States in a detailed and inten-
sive manner, and they have barely begun
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the task of figuring out how human activ-
ities affected the function and structure of
less-intensively managed ecosystems. Like
other aspects of restoration, this is by na-
ture a highly interdisciplinary task. Be-
cause the human mark on the landscape is
often subtle, characterizing it requires ac-
quiring, comparing and integrating data
from such fields as archeology, historic-
photo interpretation, ethnography, paleo-
ecology, and historical literature to for-
mulate a regional picture of historic
interactions between humans and the
landscape. Because the restorationist gen-
erally has little information about the
land-use history of most New-World sites,
there is a real need here for novel ways to
discern ancient land-management sys-
tems, and innovative ways to apply this
knowledge to the restoration of ecosys-
tems. The following examples illustrate
how diverse methodologies are being used
to rediscover the role pre-Columbian peo-
ples played in shaping the ecology of “nat-
ural” ecosystems.

Introduction of Desert Fan Palm
Populations into the Southwest

Groves of fan palms (Washingtonia filifera)
occupy the desert regions of western North
America (McClintock, 1978), and palm
oases were important habitation sites for
the Cahuilla and other tribes. As a multi-
purpose plant, the fan palm provided abun-
dant fruit that was relished by the Indians,
as well as leaves for house construction,
thatching, clothing, and basketry, fruit-
stalks for fire drills, and leaf-stalks for
household utensils (Parish, 1907; Cornett,
1989a). Daniel Axelrod labeled the fan
palm as a relictual endemic that had been
much more widely distributed in the past
when the climate was tropical and more
favorable, but now persists only as disjunct
populations on a few relatively small, iso-
lated sites (Axelrod, 1950).

For almost a half a century, scientists
have more or less taken Axelrod’s conclu-
sions for granted (Fiedler and Ahouse,
1992). However, Jim Cornett, a biologist
at the Palm Springs Desert Museum in
Palm Springs, has been studying fan palms
for 20 years and has come to very different
conclusions about the ecological history of
this palm in the Southwest. Through a lit-
erature search and interviews with Native
American elders, Cornett found that Na-
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tive Americans historically and prehistor-
ically enhanced palm populations by firing
palm stands and planting seeds. Palm
stands were burned to control infestations
of the palm-boring beetle (Dinapate wrigh-
tii), to improve access to the palms and
their fruit by clearing underbrush, and to
increase the production and enhance the
quality of fruit (Cornett, 1987a; 1987b).
The fires also encouraged seed production,
increasing the density of palms on favora-
ble sites (Cornett, 1989a). On the basis of
interviews and historic documents, Cor-
nett has suggested that Indians also acted
as dispersal agents, extending the range of
the palms by carrying seed, which are small
and easy to germinate, from one oasis to
the next.

More recently, Cornett’s ideas have
been supported by studies of the genetic
structure of existing palm groves. A relict
species with disjunct populations isolated
by climate change should display great ge-
netic variability between populations. But
electrophoretic studies conducted by
Leroy McClenaghan and Arthur Beau-
champ at Anza Borego State Park in Cali-
fornia revealed low genetic diversity, both
within and between populations, suggest-
ing recent colonization (McClenaghan
and Beauchamp, 1986). Recently when I
discussed this with Cornett he pointed out
that low variation between populations
suggests that the seeds were dispersed both
rapidly and rather deliberately, further sup-
porting his contention that they were car-
ried by humans from a single founding pop-
ulation. While it seems unlikely that birds
and coyotes would distribute the seed so
directly and quickly, further genetic stud-
ies over a wider geographic region are
needed to exclude this possibility.

Further evidence that the fan palm is
a dispersed and not a relict species comes
from paleontological work and population
biology studies. Cornett reviewed the fossil
record of palms in the western United
States paying specific attention to the rec-
ord as it related to Washingtonia or its near
relatives (Brahea). He found no fossil evi-
dence of Washingtonia, and through ex-
haustive surveys of fan palm groves and
historic records, he obtained evidence that
populations have both increased and
spread during the past 50 to 70 years. All
of these findings point to a relativelyrecent
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invasion of palms into the Sonoran and
Mohave Deserts in the United States. Cor-
nett’s working hypothesis is that at the end
of the Pleistocene it was too cold for palms
to occur in what is currently the United
States, and that the Baja pennisula pro-
vided a refugium for the palms during this
period (Cornett, 1989b). Washingtonia
reaches its greatest diversity as a genus in
Baja—there are two species there, filifera
and robusta—while only one occurs in the
United States. The palm probably ap-
peared within the present boundaries of
the United States no earlier than
the end of the Illinoian glacial
episode about 90,000 B.P. but
was probably introduced into
present-day southern California
by Native Americans beginning
some 10,000 years ago (Cornett,
1989b; 1985).

Expansion of the Prairie
Bioregion

At the time of contact, the prai-
rie bioregion of the midconti-
nent covered 300 million hec-
tares or about one-fifth of the
land area in the co-terminous
United States. Philip Wells at
the University of Kansas has used
a variety of methodologies in-
cluding paleoecological work,
ecological and floristic studies,
and historical research to docu-
ment the formation and age of
the prairies in this area (Wells,
1970a; 1965). He concludes that
the prairies are about 8-12,000
years old. He has examined the
fossil record and discovered ma-
crofossils of conifer species
(spruce and pine), fossils of land
snails, and fossils of small mam-
mals, all indicating a taiga-like
successional mix of coniferous
forest and aspen parkland on the
High Plains of western Kansas
and Nebraska during the latest
glacial period of the Pleistocene
14,000 to 18,000 years ago
(Wells and Stewart, 1987). The
first Indians to migrate into the
region about 12 to 15,000 B.P.
probably saw the tail end of the
taiga vegetation. In addition, flo-
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species’ range.

ristic studies show that there are no plant
families and only a few genera and species
endemic to the Central Plains suggesting
that the prairie flora is relatively youthful.
If the flora were much older, one would
expect a higher degree of endemism, given
the fact that the grasslands existed across
diverse climates and soils. In contrast, nu-
merous endemic plant species occur in the
forests bordering the grasslands and in the
deserts of the Southwest. The dominant
grasses of the prairies have a major part of
their diverse ranges in other plant com-

Women carrying bundles of palm fiber gathered in a palm grove on
the Palm Canyon Agua Caliente Reservation in southern California,
sometime prior to 1924. New evidence suggests that pre-Columbian
people not only used material from the palms, but also maintained
the groves, and may well have planted them in oases, extending the

Photo courtesy of the Smithsonian Institution
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munity types, notably forests and savannas
that extended far beyond the prairies.
Wells concludes that the prairie flora has
largely been recruited from herbaceous
components of various plant communities
dominated by woody plants (Wells,
1970b), and that it was the combination
of climate change to a more-arid climate
and Indian-set fires, beginning about
12,000 to 15,000 B.P., that started the pro-
cess of creating the prairie (Wells, 1970b).
Thus, while natural forces, including both
climate change and fires caused by light-
ning played a role in the creation
of the prairies, it was probably in-
dian-set fires that were the coup
de grace that made it so vast. I've
asked Dr. Wells what the prairie
landscapes of the region would
have looked like in the absence
of Indian-set fires, and he said
there would have been large
patches of prairie within wood-
land. Thus it seems likely that
the tallgrass prairies of the Mid-
west, which have been the ob-
jective of classic restoration ef-
forts during the past century, are
not purely “natural,” but are toa
considerable extent anthropo-
genic ecosystems. And it is
worth noting the contribution
restorationists have made to our
understanding of this through
their pioneering research on the
role of fire in the ecology of the
prairies.

Management of Areas in
California for Basketry
Materials

Through reviews of ethnohisto-
ric and ethnographic literature,
studies of museum artifacts, eco-
logical field-observations and 24
months of field work among the
Western Mono, Foothill Yokuts,
and Sierra Miwok cultural
groups of California, I recently
reconstructed the former fire
management strategies of indig-
enous people in the central and
southern Sierra Nevada for six
shrub  species  (Anderson,
1993c). All these tribes made in-

tensive use of fire in at least four
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plant community types, and on sizeable ar-
eas and over long periods of time to en-
hance the growth and yield of shrub shoots
needed for basket-making. Hillsides were
set on fire in autumn, at intervals of one to
several years to induce rapid elongation of
young growth of sourberry (Rhus trilobata),
deerbrush (Ceanothus integerrimus), buck-
brush (Ceanothus cuneatus), big-leaf maple
(Acer macrophyllum), redbud (Cercis occi-
dentalis), and dogwood (Comus spp.)
(Bates, 1984; Anderson, 1993¢;1991).
The young shoots of these species tend to
be straight and flexible and to lack weak
points or irregularities due to branching or
infestation by insects or pathogens. Young
redbud branches are a rich, wine-red color,
which Indian weavers value highly for bas-
ket designs. With the advent of modern
tools and the fire-exclusion policies of pub-
lic land-management agencies, contem-
porary weavers have substituted coppicing
and pruning for fire as a management tool.
Either way, these practices had important
ecological as well as economic effects. Bas-
ketry was an important technology for
these tribes, typically accounting for as
much as 50 percent of their consumption
of plants, and the quantity of young plant
material needed for basket-making was
enormous. One burden basket requires
1,200 young shoots; one cradleboard 675;
one twined sifter 1,000 (Anderson and
Moratto, 1996). Since it would be ex-
tremely difficult to collect such quantities
of suitable material from wild plants, it is
clear that tribes burned sizeable areas every
year or so to maintain a continual supply
of these materials, and this obviously had
a significant effect on the environment at
both the community and the landscape
levels.

It is generally agreed that basketry is
one of the oldest fiber crafts in North
America, and that the knowledge of this
craft was probably brought into California
by the first human immigrants. The basket
fragments that have been discovered in
caves in eastern California and western
Nevada are as fine in workmanship as the
baskets in modern museums. In any event,
we can assume that the practice of this
craft on a significant scale would typically
have been associated with the use of fire-
management of sizeable areas over long pe-
riods of time.
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Modification and Expansion of the
Coastal Prairies of California

Prior to contact the coastal prairies of Cali-
fornia were characterized by a mixture of
broad-leaved herbs and annual and per-
ennial grasses. This grassland was
discontinuous, occurring up to 1000 m el-
evation and up to 100 km inland (Heady
etal., 1988). Coastal prairies extend from
Pt. Lobos State Reserve up to the Oregon
border, cutting across the territories of
nine California Indian tribes from the Cos-
tanoan in the south up through Tolowa
territory in the north. Rich, black-earth,
shell mounds confirm that native people
inhabited the coastal prairie for thousands
of years. The juxtaposition of water and
land, with marine and terrestrial commu-
nities occurring side by side, made life in-
viting here.

Coastal-prairie plants have played im-
portant roles in Indian economies in at
least six ways, providing materials for con-
struction and cordage, fish poisons, foods,
household items, and medicines (Nom-
land, 1935; Bocek, 1982; Collier and Thal-
man, 1991). In pre-contact times this prai-
rie supported herds of tule elk, pronghorn
antelope and mule deer. Scientists concur
that this plant community probably devel-
oped under relatively mild grazing pres-
sure, but with intense pressure from fires
(Heady et al., 1988). While fires started by
lightning might visit a site as often as once
every 80 to 100 years, this is not frequent
enough to keep the prairies open. More-
over, there is ample evidence from historic
documents that tribes inhabiting the coast
maintained coastal prairie by firing areas
every one to three years, usually in late
summer or fall. They burned to increase
production of foods, to decrease brush, to
increase production of grass for thatch, to
drive and capture grasshoppers, to improve
forage for wild ungulates, and probably for
other reasons as well (Driver, 1939; Peri et
al., 1982; Nomland, 1935; Loeb, 1926). In
any event, these fires clearly had a pro-
found influence on the ecosystem, both by
favoring fire-tolerant species and by ex-
panding the prairies into areas that would
otherwise have been occupied by woody
vegetation. In addition, over time human-
set fires probably also increased both the
fertility and the productivity of the soil.

Forest Ecologist Susan Bicknell at
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Humboldt State University has studied
presettlement vegetation patterns on eight
sites along the northern California coast
including Patrick’s Point State Park, Sink-
yone Wilderness State Park, and Fort Ross
State Historic Park (Bicknell etal., 1993a;
1993b; Bicknell et al., 1988). In many in-
stances she has found that the grasslands
were considerably more extensive prior to
Euro-American settlement than they are
today. Bicknell used a variety of method-
ologies, including vegetation- and soil-
sampling, reviews of ethnohistoric litera-
ture and analysis of pollen, charcoal and
opal phytoliths in soil layers (Bicknell,
1989; Bicknell et al., 1992). Opal phyto-
liths are microscopic mineral remains of
plant cells, which accumulate in soil and
last a long time. Like pollen, they can be
used to identify genera or families and to
characterize the vegetation that occupied
asite at various times in the past. Soils from
some areas currently occupied by coastal
scrub, bishop-pine forest and woodland,
mixed evergreen forest, redwood forest,
and riparian woodland contain high con-
centrations of bunchgrass phytoliths, in-
dicating that many areas now occupied by
forest and scrubland were once prairie, and
that the coastal prairies have significantly
dwindled in size since the point of Euro-
American contact (Bicknell, personal
communication, 1995; Elliott and Wehau-
sen, 1974). On the basis of these studies
Bicknell and others have recently con-
cluded that the dwindling of these prairies
has been due in part to the discontinuation
of frequent burning by Native Americans,
and that lightning-set fires and grazing by
wild ungulates alone would not be suffi-
cient to keep extensive areas in coastal
prairie in precontact times (Bicknell etal.,

1992).

Native-American
Partnerships

Authentic reconstruction of pre-settle-
ment landscapes will require a much better
rapproachment between the biological
and social sciences, and the humanities.
But scholars must not just talk among
themselves. In many regions, a traditional
ecological knowledge base still exists
among Native Americans, who have a
valuable role to play in many restoration
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Corrine Elwart checks result of experiment to determine response of redbud to a coppicingregime
intended to mimic horticultural practices of Miwok and Western Mono Indians.

Photo by Kat Anderson

efforts. Like other cultural partnerships,
however, this will take persistent, long-
term effort and well-defined goals that in-
clude not only the restoration of nature,
but also benefits to Native-American com-
munities.

Ecologically, historic human influ-
ences on ecosystems should be regarded as
an essential aspect of their ecology, which
must be reproduced in order to achieve au-
thentic restoration. In fact, this is not a
new idea. In Australia, the Aborigines
have entered into co-management ar-
rangements with a number of parks includ-
ing Kakadu, Uluru, and Gurig (Lewis,
1989:956). In northern Canada native
people are collaborating with government
personnel in the management of fish and
wildlife resources through the establish-
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ment of user-advisory boards, and the hir-
ing of native people as managers in the
state system (Usher, 1987:8). In these sit-
uations, the native people are able to prac-
tice their gathering and hunting traditions,
and also to apply their knowledge to wild-
land-management programs either more or
less independently or in collaboration with
government programs.

Since restorationists often find them-
selves testing ideas about how communi-
ties and ecosystems work by reducing them
to practice (Harper, 1987), they can lead
the way in developing a manipulative, ex-
perimental approach to the testing of ideas
about indigenous cultural practices and
their ecological effects on the dynamics
of wild-plant populations and communi-
ties. Once enough is known about indige-
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nous disturbance-regimes, long-term, well-
funded field experiments could be set up by
restorationists in cooperation with Native
Americans to simulate them (Anderson,
1993d). Harvesting regimes also could be
designed to experimentally remove plant
parts for use and measure the response of
the plant populations. The results of such
studies could provide the basis for guide-
lines for management programs that meet
both the cultural needs of indigenous peo-
ple, and the present-day demand for mul-
tiple-resource management.

At the very least, some restoration
projects should provide for the conserva-
tion of the plants of interest to Native
Americans. This would include not only
designation and special protection of sites
that contain valuable plants, but also the
reintroduction and restoration of the
plants of interest in order to maintain plant
populations at levels necessary to sustain
traditional activities. As it develops, the
Indigenous Peoples’ Restoration Network
(SER) under the leadership of Dennis Mar-
tinez will facilitate this collaboration.

Conclusion

Through personal trial and error and reli-
ance on a knowledge base developed by
many generations of humans, Indians be-
came adept land managers who understood
major ecosystem functions and processes
and how their activities effected the degra-
dation, maintenance, or enhancement of
ecosystem integrity. Many areas were man-
aged for increased densities and abun-
dances of wild plants used for a variety of
purposes including food production and
manufacture of basketry, weaponry, medi-
cines, and cordage.

There is a relationship between Na-
tive American wild-plant management
and the science of restoration ecology that
has yet to be fully appreciated or explored.
Some of the wild-plant management sys-
tems in North America have great antiqu-
ity and are based upon thousands of years
of accumulated knowledge and experi-
mentation. The permanence of these sys-
tems point to a thorough understanding of
nature. Early in this century, Sir Albert
Howard used the forest as an analog in
thinking about and experimenting with
different approaches to food production
(Jackson, 1987). In a similar way, tradi-
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tional indigenous horticultural systems
can also serve as analogs in thinking and
experimenting with different approaches
to the restoration of pre-Columbian land-
scapes and managing and using wildlands.
To take advantage of this, however, it will
be necessary to draw upon various disci-
plines in the social and biological sciences
and humanities, and also on the accumu-
lated knowledge of Native Americans.
Indigenous people changed the types,
seasons, frequencies and scales of distur-
bances operating in many vegetation
types, thus increasing the variety of distur-
bance patterns operating in the landscape
and ultimately increasing its diversity.
Reintroducing some of the cultural pro-
cesses that shaped the plant communities
of the pre-Columbian landscape may assist
in restoring and maintaining biodiversity
in North American wildlands. As areasare
protected and restored, some of these
places will benefit from the well-informed
renewal of human-nature interactions.
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