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bout a century ago, the Forest 
Service began one of its first 
major policy debates: whether 

fire should be used to manage 
forests, a practice known as “light 
burning” (Carle 2002). By 1920, the 
debate was all but decided when 
William B. Greeley, who would 
soon become Forest Service Chief, 
blasted “the fallacy of light burn-
ing” as “Paiute forestry” (Greeley 
1920). 

Shifting Debate
The term “Paiute forestry” was par-
ticularly telling. In the early 20th 
century, the debate was not about 
whether American Indians used 
fire to manage landscapes, but that 
they did so much of it—which, in 
the view of early conservationists, 
violated the precepts of sound, 
scientific forestry. Had Indians not 
been stopped from burning, one 
forester declared, then Virginia’s 
rich forests would have been entire-
ly reduced to grasslands (Maxwell 
1910), anathema to a generation 
weaned on the cut-and-run logging 
that had devastated so many forest-
ed landscapes throughout the East.

Early foresters won the debate, 
but their success over time was 
mixed (Langston 1995; Pyne 1982). 
Particularly troublesome was the 
policy of fire exclusion, which 
helped alter ecosystems historically 
dependent on fire in ways that were 
neither anticipated nor desired. In 
the West, several concomitant fac-
tors also played a role: 

• Heavy livestock grazing elimi-
nated the grasses that carried 
frequent understory fires, 

• High-grading altered forest struc-
ture and composition, 

• Pulses of wet weather stimulated 
forest growth in normally arid or 
semiarid regions, and 

• Climate change contributed to 
fuel volatility (Westerling and 
others 2006).

ed with the land (see, for example, 
Day 1953; Pyne 1982, 2001; Russell 
1983, 1997). Today, few people 
accuse Indians of mismanagement; 
instead, the question is whether 
Indians managed much at all. 

Underlying the dispute are alterna-
tive policy implications for manag-
ing Federal land. Ironically, the 
degree to which Indians actively 
shaped the landscapes where they 
lived has been used to support 
the case for both preservation and 
development.

The Case for 
Preservation
In its simplest form, preservation-
ism conforms to the Romantic 
view of American Indians typified 
by Henry Wadsworth Longfellow’s 
The Song of Hiawatha (1855) (for 
a brief discussion of the Romantic 
view of nature, see Brown 1999). 

In the Romantic view, Indians lived 
in a “state of nature,” in harmony 
with their environment, doing 
little to alter landscapes beyond the 
slash-and-burn agriculture prac-
ticed by some tribes around their 
small riparian villages. Influenced 
by the Romantic view, Federal 
land managers have traditionally 
pursued a policy of maintaining 
national parks, wilderness areas, 
and many older forests in a “natu-
ral condition” unaffected by human 
activities (Delcourt and Delcourt 
2004).

Preservationists draw on the view 
of Indians living in harmony with 
nature to argue against active 

Collectively, these influences vari-
ously affected landscapes. In areas 
historically dominated by parklike 
stands of large long-needle pines, 
dense carpets of small trees sprang 
up. In a drought, the overcrowded 
stands became susceptible to huge 
fires that were out of character for 
the original fire-adapted woodlands. 
Many of these lands are now at high 
to moderate risk of fires that could 
compromise human safety and eco-
system integrity (Arno and Allison-
Bunnell 2002; Arno and Fiedler 
2005; Covington 2002; Schmidt and 
others 2002). 

By the late 20th century, the grow-
ing fire severity was setting off 
alarms. In search of alternative 
approaches, people began taking a 
fresh look at how Indians interact-
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management altogether. “Tens 
of millions of North America’s 
indigenous people lived in peace 
with wildland fire for thousands of 
years,” declares one Forest Service 
critic (Stahl 2004), implying that 
Indians did not actively manage 
landscapes. In the Midwest, pres-
ervationists seized upon a poorly 
researched paper about presettle-
ment Indian activities (McCorvie 
1994) to oppose active management 
on national forest land (Day 2005). 
In response, the Forest Service’s 
ecologist for the Eastern Region 
drafted a detailed rebuttal (Nowacki 
2002).

Some of the fiercest debate has 
centered on the idea of wilderness 
as “untrammeled by man,” a notion 
challenged by J. Baird Callicott, 
who points out that Indians shaped 
many of the wilderness landscapes 
they lived in, particularly through 
fire use (Callicott 1995; Callicott 
and Nelson 1998). 

Holmes Rolston defends the wilder-
ness idea by denying that Indians 
modified the rugged, higher eleva-
tion landscapes in most of today’s 
wilderness areas (Callicott and 
Nelson 1998). Noss (1995) attempts 
to resolve the debate by broaden-
ing the notion of wilderness, draw-
ing a distinction between the way 
wilderness landscapes evolved—in 
some places under the influence of 
Indian fire use—and the kinds of 
postsettlement human impacts that 
inevitably destroy wilderness.

The Case for 
Development
Some reject such distinctions as 
arbitrary, challenging the very 
notion that postsettlement activi-
ties in any way degraded, dam-
aged, or destroyed ecosystems. 
Citing Callicott (1995), Diamond 
(1987), and Lackey (2001), Davis 

and Slobodkin (2004) question the 
whole concept of ecosystem health, 
suggesting that it signifies value-
based social preferences rather than 
a scientifically determinable condi-
tion of the land. They support eco-
system restoration, but as a social 
choice rather than as an effort to 
return to presettlement conditions. 

Fitzsimmons (1999) goes a step 
further, arguing that ecosystems 
are constructs that do not exist at 
all. He sets up a straw man that 
he can easily knock down, arguing 
that ecosystems are living beings in 
static equilibrium and that it takes 
a leap of faith to believe in them. 
By contrast, forests are dynamic 
and subject to constant change, so 
there is nothing systemic in nature 
that needs protection—or restora-
tion—from degradation or dam-
age. All that matters are the values 
and uses associated with natural 
resources, which change over time 
according to shifting human needs. 

If development best serves those 
needs, then nothing should stand 
in its way.

The American Indian experience 
can be seen to support the case for 
development in that Indians altered 
landscapes, tailoring them to their 
needs (Fitzsimmons 1999). In a 
sense, Indians were the first land 
developers. Delcourt and Delcourt 
(2004) attribute the Pleistocene 
megafaunal extinctions, which 
profoundly altered vegetative 
structures (Pyne 2001), in part to 
overhunting by people using Clovis 
spearheads. 

Tribal peoples simply met their own 
particular resource needs, heedless 
of the ecological impacts, just as 
European settlers later met theirs, 
though less extensively and intru-
sively. In the view of some, this is 
precisely what people should be 
doing today in managing Federal 
lands: They should be shaping 

Today, few people accuse Indians of 
mismanagement; instead, the question has 

become whether Indians managed much at all.

Long before European settle-
ment, agriculture by American 
Indians gave rise to relatively 
large populations with flourish-
ing cultures in the valleys of 
the central Mississippi River 
and its tributaries. According to 
Delcourt and Delcourt (2004), 
tribal peoples supplemented their 
diets with nuts, actively managing 
forests to promote masts. Their 
cultural activities converted natu-
ral late-successional forests into 

Did American Indians Cause 
Ecological Degradation?

“an early-successional, anthro-
pogenically managed mosaic of 
[oak–hickory–walnut] forests and 
[agricultural] old-fields.” However, 
their populations finally reached 
unsustainable levels “as native 
forest ecosystems became frag-
mented beyond the connectivity 
threshold,” resulting in “evacua-
tion of the Mississippian heartland 
a little more than 500 years ago” 
(Delcourt and Delcourt 2004).
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and developing public lands in 
accordance with their own values 
and needs, best expressed through 
modern market mechanisms 
(Fitzsimmons 1999).

Moot Points
Whereas preservationists insist that 
Indians—unlike people today—
lived in harmony with nature, 
Fitzsimmons (1999) takes the oppo-
site view, maintaining that tribal 
people had to struggle with nature 
for a living and therefore altered 
landscapes wherever they went, just 
as people do today. 

The reality is more complex. 
Human impacts on landscapes 
in presettlement times were on a 
continuum of “concentric circles 
radiating outward” (Delcourt and 
Delcourt 2004; Johnson and Earle 
2000), ranging from high in areas 
used for living, farming, and gath-
ering (see sidebar on page 34); to 
moderate in travel corridors and 
outlying areas used for hunting; 
to minimal in remote areas where 
people seldom went. For example:

• Tribes routinely burned small 
portions of the Pacific Northwest 
to stimulate huckleberry growth 
(French 1999; Mack 2003). 
However, such huckleberry 
“yards” and the “corridors” 
needed to reach the yards (Lewis 
1988) were surrounded by vast 
expanses of ancient rainforest 
that showed little or no human 
influence.

• Indians frequently set fires to 
maintain open forests around 
Seeley Lake, MT (Arno and 
Fieldler 2005; Brown 2005), but 
such corridors in the Northern 
Rockies often led through tangles 
of boreal forest that rarely burned 
(Barrett 2004; Barrett and others 
2005). American explorers Lewis 
and Clark (Ambrose 1996; DeVoto 

1981) and Canadian explorer 
David Thompson (Jenish 2003), 
while crossing the Northern 
Rockies to the Pacific Ocean, 
found parts of them so wild and 
inhospitable that they almost 
starved.

• At the time of European settle-
ment, the vegetation in much of 
the Eastern United States—par-
ticularly in the more southerly 
ecological divisions characterized 
by Bailey (1980) as hot continen-
tal and subtropical—was on a 
fire-governed continuum ranging 
from tallgrass prairie (with very 
frequent fire); to oak and pine 
savannas (with frequent fire); to 
closed oak–pine, oak–hickory, and 
oak–chestnut forests (with occa-

sional fire) (Bonnicksen 2000; 
Delcourt and Delcourt 2004; 
Stewart 2002; Whitney 1994). In 
much of the East, dry lightning 
is rare, yet fire was relatively fre-
quent, suggesting human origins. 
In Virginia, for example, Indians 
used fire to open and maintain 
large grassy areas for bison 
and elk, including the entire 
Shenandoah Valley and parts of 
the Piedmont to the east (Brown 
2000; Stewart 2002). Still, such 
openings were set in a forested 
matrix that included mesophytic 
forest types that would have 
seldom burned, particularly in 
wetlands and mountain coves, on 
floodplains, and in topographi-
cally protected areas.

In part, the debate has been fueled 
by differences in academic focus 
(Delcourt and Delcourt 2004): 
Archeologists and economists study 
human activities with high environ-
mental impacts, whereas ecologists 
and paleoecologists focus more on 
natural processes in remote areas. 
Delcourt and Delcourt (2004) 
outline a new interdisciplinary 

Many—but not 
all—presettlement 
landscapes were 

frequently disturbed, 
and many disturbance-
adapted ecosystems 

can be restored.

Pine savanna on Wade Plantation in Thomas County, GA. The fire-maintained ecosystem, 
typical of presettlement landscapes across millions of acres on the southern coastal plain, 
supports wiregrass and widely spaced longleaf and slash pines. Photo: David J. Moorhead, 
University of Georgia (courtesy of Forest Images <http://www.forestimages.org>).
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approach to explain “human eco-
systems as self-organized, complex 
adaptive systems” within the larger 
“adaptive cycles of organization, 
disruption, and reorganization 
of ecoystems” in Holocene North 
America. 

For many, however, the debate 
remains a pointless argument by 
proxy: Each side plays on public 
biases about Indians to promote 
its own vision for the future of 
Federal lands. The real point is 
that many—but not all—presettle-
ment landscapes were frequently 
disturbed. Whether the cause was 
human or natural is immaterial 
for land management purposes 
(Arno and Fiedler 2005). Whatever 
the cause, researchers can often 
piece together enough evidence of 
a disturbance history to allow land 
managers to restore a reasonable 
semblance of presettlement com-
positions, structures, and functions 
for disturbance-adapted ecosystems 
(Engstrom and others 1999). 

The Case for 
Restoration
The prospect of ecological restora-
tion begs a question: Is the past at 
all relevant for land management 
today? Or should land managers be 
guided by modern values and needs 
alone? 

The international community has 
come to accept the need for bal-
ancing the social, economic, and 
ecological components of sustain-
able land management (Forest 
Service 2004). Although striking 
the right balance is difficult, it does 
require accounting for ecological 
considerations—the compositions, 
structures, and functions that 
characterize communities of plants 
and animals. These complex sets of 
ecological interactions have come 
to be known as ecosystems (Tansley 
1935). 

Ecosystems are indeed constructs, 
but that makes them no less real. 
Forests are also constructs, as are 
communities and market econo-
mies; their delineation and work-
ings are subject to considerable 
debate,* yet no one would argue 
that these things do not exist. 
Ecosystems constitute interdepen-
dencies that the organisms in them 
need to survive—whether as indi-
viduals, species, or lifeforms—and 
they are not static, but subject 
to ongoing adaptive transforma-
tions (Delcourt and Delcourt 2004; 
O’Neill 2001). As the species in eco-
sytems evolve in response to new 
stimuli in their environments, eco-
systems correspondingly evolve.

However, if change comes too fast, 
as often happens through land 
use conversion, ecosystems can be 
degraded, damaged, or destroyed. 
For example, a trout stream—a 
particular kind of aquatic ecosys-
tem—will collapse if too much 
of the watershed is converted to 
impervious surfaces; most of the 
organisms in it will die and most 
of the species will disappear. The 
stream will become a biologically 
impoverished conduit for stormwa-
ter runoff.

The past is therefore relevant for 
land managers in two ways: 

1. As opportunity.  By emulat-
ing the disturbance regimes 
that governed historical spe-
cies assemblages and regulated 

Ponderosa pine forest 
with encroaching grand 
fir understory on the 
Malheur National Forest 
in northeastern Oregon. 
Even where overgrown 
and degraded, ponderosa 
pine forests offer reference 
conditions for restoration 
resembling the original 
ecosystem. Old trees, 
logs, and stumps provide 
evidence of historical 
stand composition and 
structure; fire scars 
reflect historical fire 
return intervals. Photo: 
Dave Powell, Forest 
Service (courtesy of 
Forest Images <http://
www.forestimages.org>).

* Gifford Pinchot, in addressing the Saturday Club in 
Boston, MA, on November 30, 1895, tried in vain to 
describe what a forest is, only to conclude that “I have 
been unable to find or prepare an entirely satisfactory 
definition.”
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historical communities, a sem-
blance of the original ecosystem 
can often be restored, even tak-
ing climate change into account 
(see the sidebar). Where resto-
ration is possible, people can 
choose to embrace or reject it 
based on their values and needs. 
For example, they might choose 
to restore a ponderosa pine eco-
system to satisfy heritage values, 
to abide by a land ethic, or to 
meet concomitant needs for 
improved waterflows, enhanced 
biodiversity, and reduced fire 
danger. The process for mak-
ing such collaborative decisions 
on national forest land is the 
land and resource management 
planning called for under the 
National Forest Management Act 
of 1976.

2. As guide.  If the choice is made 
for restoration, then land man-
agers need guidance on how to 
achieve it. In particular, they 
need a reference ecosystem—“a 
model used to plan an ecological 
restoration project and later to 
serve in the evaluation of that 
project” (Day and others 2005). 
The model is based on evidence 
from the past of the composi-
tion, structure, and functions 
that characterized the ecosystem 
to be restored. For example, 
in restoring ponderosa pine, 
land managers might base the 
treatment prescription partly 
on residual evidence on the 
ground—old logs, stumps, and 
depressions indicating the num-
ber and distribution of trees in 
the original forest (ERI 2005).

A national survey in 1999–2000 
suggested strong public support for 
restoring ecosystems on national 
forest land to something resem-
bling their presettlement condi-
tions (Shields and others 2002). 
People attach values such as “natu-
ralness” and wildland heritage to 
the national forests and grasslands 
that they do not to the towns where 
they live or to the farms that grow 
their food. In a neighborhood green-
way corridor, for example, residents 
might accept a largely lifeless con-
duit for stormwater runoff; but on 
national forest land, they generally 
prefer a trout stream. 

Federal Policy
Since the 1990s, Federal land man-
agers have articulated a strong 
policy focus on ecological restora-
tion, particularly for fire-adapted 
ecosystems:

• The interagency wildland fire 
policy of 1995, updated in 2001, 
emphasizes “the need for restora-
tion and rehabilitation of fire-
damaged lands and ecosystems,” 
partly by restoring “the role of 
fire in ensuring ecosystem sus-
tainability” (IFWFPRWG 2001). 

• The National Fire Plan of 2000 
makes ecological restoration 
one of five goals; its purpose is 
to “restore damaged landscapes” 
through “thinning and the resto-
ration of fire” (NFP 2000). 

• The 10-year plan for implement-
ing the 2001 interagency strategy 
for reducing fire risk, updated in 
2005, promotes “restoration of 
fire-adapted ecosystems” (10-Year 
Plan 2002). 

For years, the Forest Service has 
pursued various forms of eco-
logical restoration, from restoring 
degraded salmon and trout streams, 
to restoring remnants of tallgrass 
prairie, to restoring overgrown 

Climate sculpts ecosystems 
(Millar 2004). Climate change 
can reach a point where it alters 
patterns of vegetation across a 
landscape. Research in the Sierra 
Nevada, for example, suggests 
that forest encroachment on 
high-elevation meadows is due 
to a warming climate (Millar 
and others 2004), dooming any 
efforts to restore such meadows. 
In an age of climate change, land 
managers are preparing to adapt 
the ecosystems they manage to 
changing climatic conditions.

However, even under a changing 
climate, not all landscapes are 

Climate Change and 
Ecological Restoration

certain to assume entirely new 
characteristics. Outside of Alaska, 
signs of ecological transition in 
the United States are (so far) rela-
tively rare. Forest treatments such 
as thinning and underburning 
restore an ecosystem’s resistance 
to drought, insects, disease, and 
fire; they also restore its resilience 
following a wildfire or other major 
disturbance. Climate change exac-
erbates such stresses and distur-
bances; land managers can there-
fore use restoration, where appro-
priate, as a way to mitigate the 
worst effects of climate change.

Where ecosystem restoration is possible, 
people either embrace or reject it based 

on their values and needs.
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long-needle pine ecosystems and 
degraded oak savannas and wood-
lands. In fact, the Forest Service’s 
main focus, according to former 
Chief Dale Bosworth (2004, 2005), 
has shifted from resource extrac-
tion in the decades following World 
War II to ecological restoration 
and outdoor recreation today. 
Nevertheless, the Forest Service 
had no well-defined restoration pol-
icy—or even a common definition 
until recently. In 2005, the Forest 
Service’s Executive Leadership 
Team commissioned a group to 
propose a framework for ecological 
restoration on national forest land 
(Day and others 2005). The agency 
is in the process of implementing 
its new Restoration Framework.

Transcending the 
Debate
As the debate about “Paiute for-
estry” indicates, Americans have 
long used ancestral practices by 
American Indians to promote par-
ticular land management policies. 
In recent years, some have used the 
Romantic view of the noble savage 
to campaign against active man-
agement; whereas others, having 
discovered “that Native Americans 
were not the fine ecological stew-
ards we imagine” (Kristof 2005), 
suggest that focusing on resource 
extraction is only natural. In effect, 
Indians are pressed into service to 
support competing visions for the 
future of Federal lands: preserva-
tion versus development.

Ecological restoration transcends 
the debate. What matters is not 
whether Indians altered presettle-
ment landscapes, but that presettle-
ment disturbance regimes—what-
ever their cause—shaped many 
ecosystems for thousands of years. 
Researchers can often reconstruct 
what happened, providing a choice: 
Based on site-specific information, 

people can choose to restore a sem-
blance of presettlement ecosystems 
on Federal land. For more informa-
tion on the integration of ecologi-
cal restoration into Forest Service 
policy, contact Greg Kujawa, 
Forest Service, Yates Building, 
201 14th Street, SW, Washington, 
DC 20024, 202-205-1762 (tel.), 
gkuzawa@fs.fed.us (e-mail).
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