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What is the Chattooga Conservation
Plan?

The Chattooga Conservation Plan is a collabora-
tive project of the Chattooga River Watershed Coalition,
the Southern Appalachian Forest Coalition, and The Con-
servation Fund. Using the best available information, the
Chattooga Conservation Plan presents a common-sense
approach to preserving, restoring and maintaining the na-
tive forest ecosystem in the Chattooga River watershed.

Public lands, which make up 70% of the Chattooga
River watershed, are managed by three different national
forest ranger districts in three states: the Highlands Dis-
trict of the Nantahala National Forest in North Carolina
(23% by acreage), the Andrew Pickens District of the
Sumter National Forest in South Carolina (19% by acre-
age), and the Tallulah District of the Chattahoochee Na-
tional Forest in Georgia (58% by acreage).

Each National Forest is required to develop a Land
and Resource Management Plan (LRMP), and these LRMPs
are periodically updated to reflect new information on
ecological resources, timber harvesting, and public senti-
ment for proposed management actions. The Chattooga
Conservation Plan is intended to serve as a citizen’s alter-
native in the U.S. Forest Service’s LRMP revision process
for the three National Forests in the Chattooga River wa-
tershed.

Private lands comprise approximately 30% of the
Chattooga watershed. Many landowners here would like
to manage their lands in a way that protects soil and wa-
ter quality, and conserves or enhances the integrity of the
native ecosystem. On the other hand, some property hold-
ers in the area may think that they cannot afford to man-
age portions of their land outside of “high productivity”
management regimes. Even if they are willing, owners
sometimes don’t know exactly what they can do to reach
conservation objectives. The Chattooga Conservation Plan
can serve as a starting point for the private landowner by
helping to outline the ecological context in which their
property lies. Furthermore, land trust arrangements, con-
servation easements, and sustainable forestry plans, some
of which are currently being implemented under the
Chattooga River Watershed Coalition’s “Private Forestry
Initiative”, can make conservation management economi-
cally viable for the private land owner.

* What Are the Chattooga
& 3J Conservation Plan's Objectives?

The Chattooga Conservation Plan has been cre-
ated to outline what steps might be taken, in this water-
shed, to address the regional and global issue of the con-
servation of biodiversity. In particular it seeks to identify,
restore and protect large blocks of unfragmented forest
habitat representing all native forest types in the Chattooga
River watershed. Restoring and maintaining the native
forest ecosystem will help to ensure the survival and flour-
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ishing of native biological diversity, much of which is cur-
rently in decline locally and regionally. This will require
(1) protection and restoration of forest interior and old-
growth habitat for endangered and threatened animal and
plant species (2) protection and restoration of aquatic habi-
tats, and (3) maintenance and restoration of critical wild-
life corridors linking adjacent natural areas within the wa-
tershed, and outside of the watershed along the Blue Ridge
Escarpment.

In addition, the Chattooga Conservation Plan
seeks to provide a setting for healthy and sustainable eco-
nomic development in the watershed. As economist Peter
Morton notes, “the National Wild and Scenic Chattooga
River and the surrounding national forests represent natu-
ral assets for the four-county area and provide communi-
ties with a comparative advantage over other rural areas
in diversifying their economic base ... the three national
forests in the Chattooga watershed dominate the landscape,
provide the scenic vistas, the hiking, camping, hunting and
fishing opportunities that can retain existing residents and
businesses while attracting new businesses, retirees, tour-
ists and recreationalists to sustain the diversity of the area’s
economic base. As such, economic development will suf-
fer if the forests are indiscriminately cut, recreation trails
are not maintained or expanded, or if the habitat needed
to sustain healthy populations of native species and hence
the health of the ecosystem is not conserved” (Morton,
1995).

Finally, the Chattooga Conservation Plan is in-
tended to be a model for others. Throughout the Southern
Appalachian Bioregion, native plant and animal species
are in trouble due to the lack of adequately large and con-
nected native forest habitats. Conservation groups and
activists in the region are keenly aware of the urgency of
the situation, and spend much of their time defending
immediately threatened fragments of native habitat.
Longer-term success in regional conservation efforts re-
quires, in addition to the protection of remaining natural
areas, a strategic vision where the intact native ecosystems
are also connected across the landscape. The project part-
ners hope the Chattooga Conservation Plan will serve as a
prototype watershed protection plan for similar efforts in
other parts of the Southern Appalachians, and that even-
tually these efforts will result in a connected network of
forest habitats adequate to support the native species of
our bioregion. While reading this report, we invite you to
consider how you might apply this work to initiate a
biodiversity conservation plan in your own watershed.

* Envisioning the Scope of the
3 Chattooga Conservation Plan

The Ellicott Rock Wilderness Area, the Blue Val-
ley Experimental Forest, the Overflow Semi-Primitive Rec-
reation Area, and the Rabun Bald, Rock Gorge and Terra-
pin Mountain Roadless Areas are significant blocks of
mature forest, each containing fragments of old growth

forest and tracts of maturing second-growth forest. Nearby
are other areas of mature forest, isolated old growth frag-



ments in the central and southern portions of the water-
shed, and several specially protected areas. The Chattooga
Wild and Scenic River Corridor serves to connect them
all. Together, if properly designated and managed, these
areas could form a viable core of mature interior forest
habitat needed by so many of our native species, especially
those currently in decline. With the addition of wildlife
corridors, both within the watershed and to adjacent spe-
cial forests outside the watershed, the plan is a feasible
first step toward restoring the biological integrity of the
Southern Appalachian region.

The ultimate objective of conservation planning
is to protect endangered and threatened species from be-
coming extinct, rare species from becoming endangered,
and native diversity from being diminished. Ideally, spe-
cific targets for key elements of biodiversity (e.g., particu-
lar species and populations) are identified and prioritized
for conservation, and then monitored to measure the suc-
cess of the plan. In this way, selected species and commu-
nities are used as indicators of the viability of habitat and
landscape processes present within the region of interest.
The focus on "target elements" has its problems, however,
in that records of "element" occurrence typically don't rec-
ognize the needs of many organisms. For example, inver-
tebrates and other "primary producers," and wide-rang-
ing, area-sensitive species are generally ignored in favor
of conspicuous, more easily monitored species such as
flowering plants. In addition, using specific "target ele-
ments" as a measure of success presents a significant chal-
lenge if the habitat suitabilities of multiple rare species over
many sites are to be statistically powerful.

What Does the Chattooga
Conservation Plan Do, And Not Do?

In the Chattooga watershed, basic information on
population demography and viability for many species of
interest was lacking. Developing a plan based on target
elements was not practical for this area (although ecologi-
cal monitoring planned for some areas will provide an
indication of the plan's success). The Chattooga Conser-
vation Plan focuses on unfragmented forests, providing
habitat for interior forest species in decline such as black
bear, songbirds, salamanders and others, interconnected
by corridors—an approach oriented toward ecosystems
rather than species. It recognizes what Franklin (1993) calls
"the fundamental impossibility of dealing with more than
a small fraction of existing diversity on a species basis."
We do not contend that species-based efforts should be
abandoned, but rather that the immense and urgent work
of preserving as much biological diversity as possible pre-
sents certain limitations. The logic behind this ecosystem
approach is discussed further in the separate section be-
low.

Collection of baseline data on wildlife in several
study areas is planned, however. Timber sales approved
in the area of the Tuckaluge timber sale in the
Chattahoochee National Forest provide an opportunity for
controlled study of the effects of logging. Projects for moni-
toring water quality, estimating population viability for
selected species, and assessing the impact of recreation are
also underway. The collaborators of this project welcome

input from citizens, scientists and state and federal agency
personnel in developing projects for assessment and moni-
toring.

The Chattooga Conservation Plan proposes three
special management areas in the Chattooga River water-
shed: (1) Core/Wildlife Corridor Protection Areas, (2)
Cooperative Ecological Restoration Management Areas;
and (3) Sustainable Economic Development Management
Areas. The location of these management area designa-
tions within the watershed considers three elements: ge-
ography (naturally-occuring hydrological units), owner-
ship (location of already protected lands, and their sur-
roundings), and widely accepted principles of conserva-
tion biology and watershed management (designing of
reserves featuring core, corridor and buffer zones). Man-
agement actions prescribed in the watershed’s three
LRMPs should be coordinated with one another, and be
consistent with the Plan’s recommended activities in each
area (see section IV). The management area designations
proposed here can serve as a guide to policy makers and
private land owners for specific land management activi-
ties, and for the development of incentives for land stew-
ardship to encourage the implementation of conservation
management.

The Chattooga Conservation Plan places few re-
strictions on activities in the Core/Wildlife Corridor Pro-
tection Areas which already support legal hunting and fish-
ing and limited trail development. In areas between Core/
Wildlife Corridor Protection Areas and more densely popu-
lated areas in the watershed (including Clayton and Moun-
tain City in Georgia, Highlands and Cashiers in North
Carolina, and Whetstone and Long Creek in South Caro-
lina), Cooperative Ecological Restoration Management
Areas are proposed. The Plan encourages these restora-
tion areas to support limited roads, forest, stream and wild-
life restoration projects including selective logging, recre-
ational development such as campgrounds and picnic ar-
eas, as well as legal hunting and fishing. Finally, in areas
of the watershed towns themselves, the Chattooga Con-
servation Plan proposes Sustainable Economic Develop-
ment Areas to encourage the development of sustainable
and local economic structures. Specific activities promoted
for each of these areas are outlined in section IV.

The Chattooga Conservation Plan calls for no
heavy-handed regulatory regimes to affect private land
owners in the watershed area. Instead, financial incen-
tives (such as tax relief for conservation easements) and
other voluntary agreements will benefit landowners who
are willing and interested. The majority of private lands
lie within the Cooperative Ecological Restoration Manage-
ment Areas. Owners would have the opportunity to ben-
efit from future educational programs focusing on ways
to maintain and enhance their land’s natural capital as-
sets. The few private land owners within the Core/Wild-
life Corridor Protection Areas would be encouraged to -
consider the conservation benefits and economic viability
of participation in the Chattooga River Watershed
Coalition’s Private Lands Forest Stewardship Initiative. In
addition, we are presently seeking opportunities for envi-
ronmentally responsible and socially beneficial economic
development projects within the watershed towns them-




selves, such as comprehensive county planning,
“greenway” development for enhanced visitation to local
businesses, and incentives for sustainable agriculture and
local markets development.

In summary, this planis a first-cut attempt at fash-
ioning a more environmentally-friendly forest plan alter-
native. Baseline data collection, long-term monitoring, and
sustainable economic development are also essential com-
ponents of a long-term plan to restore, maintain and man-
age the native forest ecosystems of the Chattooga water-
shed.

The Chattooga Conservation Plan
Builds on Recent Success

Twenty-five years ago, Georgia’s pre-eminent
ecologist and founder of the University of Georgia’s Insti-
tute of Ecology, Eugene Odum, recommended that at least
40% of the land area of the region remain or be restored to
natural forest communities. He argued that this amount
of protection would be necessary to retain the full range of
species and life processes that currently exist throughout
the Southeast. Since then, habitat loss has been recognized
as the single greatest cause of extinction; reversing our
current rate of habitat destruction will be critical if we wish
to conserve our threatened biological heritage. Adoption
of the Chattooga Conservation Plan will be a big step to-
ward the realization of Odum’s vision for the Southern
Appalachians.

Encouragingly, the recently revised LRMP for the
Nantahala-Pisgah National Forest in North Carolina pre-
scribes restoration of native forest habitat through the es-
tablishment of a network of mature, interior forest areas,
many larger than 2,500 acres, and some exceeding 7,500
acres, interconnected by maturing forested lands—much
of it maturing second-growth that resulted from the pe-
riod of logging that occurred earlier this century. The plan
states that the old growth restoration areas serve as per-
manent reservoirs of biological diversity with the intent
to allow the restoration of functioning old growth ecosys-
tems at the landscape scale. '

The Chattooga Conservation Plan builds on the
success of the Nantahala-Pisgah model. In fact, the
Nantahala model has already been implemented on that
portion of the Chattooga River watershed that lies in North
Carolina. The Chattooga Plan will move a step further to-
ward the responsible conservation and restoration of the
entire Chattooga River watershed by integrating Georgia,
South Carolina, and North Carolina public Jands manage-
ment, through the consolidation of these areas into a single
federal management unit. In addition, it could aid private
landowners in their search for sustainable and economi-
cally viable land stewardship alternatives. Furthermore,
its ability to link with other forests of the Blue Ridge Es-
carpment satisfies a key tenet of conservation biology,
namely that reserves need to be connected across the land-
scape in a systematic fashion. The Chattooga Conserva-
tion Plan is a concrete action that can be taken now to be-
gin the conservation and restoration of a functioning na-
tive Southern Appalachian ecosystem.




Bif Conserving Biodiversity in the Southern Appalachians:
The Need for More Native Forest Habitat

The Chattooga River watershed is unique and
biologically rich. Its descent through a pronounced
elevational gradient and numerous geological types, its
inholdings of riparian, rocky outcrops, seeps and bogs,
forest interior and other habitats, all provide for a great
diversity of plants and animals with origins in tropical,
temperate, and northern regions. Local researchers have
established that the Chattooga River watershed is a
unique ecotone for the temperate deciduous forest — a
transitional area providing habitats for both northern
boreal and southern tropical species in one drainage ba-
sin (Bruce et al., 1995).

What is the Native Forest of the
Chattooga River Watershed?

3 Historians and scientists generally agree that
prior to human settlement, and certainly prior to Euro-
pean settlement of the area, forests covered a larger per-
centage of the land area of the Southern Appalachians
than they do today. An issue of investigation has been
the specific quality of that forest before the time of the
Native Americans, during their predominance here, and
after European settlement.

Recent studies have shed some light on the ques-
tion, and generally support a common sense understand-
ing of the area’s ecological history. One study completed
under the auspices of the U.S.D.A. Forest Service’s
“Chattooga River Basin Ecosystem Management Dem-
onstration Project” offers new evidence of historical con-
ditions in the watershed from which we may draw some
conclusions about the quality of the forest in years gone
by—in years when humanity’s effect on its composition
was entirely absent or less significant than in recent his-
tory. - This study shows that large-scale natural distur-
bances that significantly affect the stand structure and
species composition of the forest are a relatively rare
phenomenon—perhaps once a century, or less—and
would generally occur in the more southern reaches of
the watershed (Meier and Bratton, 1995) or in ridgetops
and summits where natural disturbances occur at rela-
tively greater rates. In less exposed areas, conditions
would encourage the development of what many people
imagine to be a typical forest—grand and majestic, and
dominated by old hardwoods. Indeed, researchers esti-
mate that such a “mixed mesophytic” forest dominated
the region long ago (Meier, personal communication), es-
pecially in the protected coves where a relative lack of
disturbance would promote the development of the huge
trees now found in remnant stands like those of the Joyce
Kilmer Forest in the Great Smokey Mountains National
Park.

In the more recent past, “...these forests have been
classified as part of the oak-chestnut association. Early
settlers saw that in many areas the canopy was domi-
nated by the American Chestnut” (Horn, 1995). After the
chestnut blight virtually eliminated this species from the
canopy, a significant change occurred in the forest com-

munity where the chestnuts were previously dominant.
“Other species which are taking their place include white
oak, chestnut oak, several species of hickory, and red
maple” (Horn, 1995). The trend seems to suggest that if
the forests of the Southern Appalachians were generally
left to their own development, they would be dominated
by hardwoods, and further, that the age of these decidu-
ous forests would be generally older than what dominates
today.

Further evidence for the historical structure and
composition of the landscape of the Chattooga River wa-
tershed and the region is provided by a critical look at the
status of its living biological resources. Much research has
been devoted over the past 20-30 years to the investiga-
tion of plant and animal species found here and the habi-
tats upon which they depend. The “indicator species”
approach has helped, when the proper species are chosen,
to determine large scale changes in habitat types. In the
southern Appalachians, most of the terrestrial species listed
as threatened or endangered are associated with decidu-
ous forest, especially older stands (Noss and Peters, 1995).

The scientific evidence supports the common
sense understanding of the history of Southern Appala-
chian forests: in the not-too-distant past, the area was
dominated by more majestic, older hardwoods than is the
case today. Natural disturbances at small and large scales
helped to maintain a heterogeneous mix of habitats over
the landscape, but many presently-declining forest plants
and animals were more common, because they had rela-
tively more older, deciduous forest habitats in which to
live and flourish. In order to conserve and restore the eco-
logical integrity of the area and provide viable habitat for
species in decline, we must allow more of this forest to
mature toward its typical historical condition: generally
mature and majestic hardwoods influenced by natural
disturbance regimes, but largely undisturbed by humans.

V,' Old Growth Forests and Forest
« Interior Habitat

Of all the natural biotic communities or habitats
in eastern North America, old growth forests are one of
the most scarce. By even the most generous estimates, they
comprise barely one percent of all forest land in the South-
ernAppalachians. Onnational forestland in the Chattooga
River watershed, a recent U.S. Forest Service survey es-
tablishes that old growth forest communities occupy only
about four percent of the watershed area (Carlson, 1995).
Plant and animal species associated with old growth are
not abundant in the watershed itself, and are barely sur-
viving in the region as a whole.

“Old growth forests are ecosystems distinguished
by old trees and related structural attributes. Old growth
encompasses the later stages of stand development that
typically differ from earlier stages in a variety of charac-



teristics which may include tree size, accumulations of
large, dead woody material, number of canopy layers, spe-
cies composition, and ecosystem function” (USFS, 1989).
The last characteristic, ecosystem function, is particularly
important from the standpoint of biodiversity at the land-
scape level.

Large blocks of old growth forest habitat offer a
set of conditions which are not present in younger stands.
The high degree of variability in chemistry, temperature,
humidity, and other physical attributes across the terrain
means a more diverse habitat, and a rich collection of or-
ganisms in the forest interior. Its diverse micro-environ-
ments have allowed for the evolution of some extremely
habitat-sensitive species, including a wide range of plants
and animals (e.g., Horn 1995, Andrew 1995). With the frag-
mentation of the forest landscape, many old-growth plants
and animals are restricted to islands of remaining forest
interior. As a result, many old growth plant and animals
species are already listed as threatened and endangered,
and others are destined to join them unless further loss of
their habitat can be prevented.

As is typical for the Southern Appalachian region,
most of the old growth in the Chattooga River watershed
occurs in small, isolated fragments. Small patches of any
habitat are generally less valuable than larger patches, be-
cause they result in small populations—a problem for spe-
cies that require large home ranges, or have limited abil-
ity for dispersal. Small populations can quickly lose ge-
netic diversity (the natural variation within a population);
in addition, they are more susceptible to obliteration by
chance events such as wildfire and disease. Thus, a highly
patchy distribution of small old growth fragments does
not provide for the long-term viability of species associ-
ated with this forest habitat. Connectivity among patches
is also an important issue, since the food chains, repro-
ductive processes and all the other strands in an
ecosystem'’s web of life are coupled with those of adjacent
communities, from habitat to habitat across the landscape.
Existing old growth fragments should provide centers of
distribution for old growth species throughout the forest,
but today there are few mature forest corridors between
the existing old growth fragments. Essential biological pro-
cesses can be restored by linking isolated habitat islands
with corridors of mature forest across the watershed. Al-
lowing relatively mature forest between old-growth frag-
ments to continue growing will help restore these critical
corridors.

Herbaceous Understory

W The herbaceous understory of interior, old-growth

forest is a source of rich diversity, beauty, and often, ex-
treme fragility. Numerous herbs are restricted to mature
forests and cannot survive clearcuts (Duffy and Meier,
1992) or even natural openings due to forest fires or torna-
does. In general, ferns are typically restricted to forests,
and these interior forests provide habitat for a number of
species including the bristle fern, dwarf filmy-fern, glade
fern, mountain spleenwort, hay-scented fern, shield ferns,
and silvery spleenwort (Horn, 1995).
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Among the many flowering plants found along
the forest floors, two of the most conspicuous plant groups
in mature forests are the lilly and orchid families. In most
cases, these species require a mature deciduous forest
canopy over them in order to do well. Within the lilly
family are the wake robin, painted trillium, large flowered
trillium, blue bead lily, mandarin, false lilly of the valley,
lilly of the valley, twisted stalk, turk’s cap lilly, and wild
yellow lilly. The better-known orchids include ladies’ slip-
per, showy orchis, Habaneria spp., Appalachian tway-
blade, and spotted coral root. Other species of interest in-
clude wild ginger, baneberry, five-leaved windflower,
papooseroot, ginseng, spikenard, waterleaf, and bee-balm
(Horn, 1995).

Horn (1995) argues that “even though the forests
are defined by the canopy trees present, the real
biodiversity of an interior forest is in the shrubs and herbs,
which commonly go unnoticed. ...The small herbs live
within such a small area (a microhabitat) that they have
specialized to specific soil, sun, and moisture conditions.
The herbs do fine as long as the canopy trees remain in-
tact. But, with humans has come fragmentation of the for-
ests such that all we commonly see are small areas of for-
est subjected to the ‘edge effect’: where greater wind and
sun influence microhabitats, the forests are dryer and
warmer during the summer. To the trees this is commonly
not much of a problem, but to the herbs with shallow roots
and exacting micro-habitat needs, this is just the change
that may be detrimental to their survival.”

The diversity of herbaceous vegetation supported
by the mature forest environment in turn supports a great
diversity of insects, fungi, and other invertebrates that re-
mains largely undescribed by biologists. Promoting ma-
ture forest interior habitat will better the prospect for the
survival and continued evolution of many species of the
herbaceous understory—only some of which are presently
listed as threatened or endangered.

_~ Salamanders

The interior forests of the Southern Appalachians,
including the area around the headwaters of the Chattooga,
have been described as the salamander capital of the world.
Richard Bruce, a recognized expert and lead investigator
of a five-year salamander survey in the Chattooga, says
our salamander fauna “may be the richest in the world for
watersheds of comparable area” (Bruce et-al., 1995). The
area’s interior forests are the evolutionary fountainhead
for a widespread group, the plethodon family of sala-
manders.

These animals are interesting, for although they
are amphibians, the moist forest soils they inhabit permit
them to skip the typical aquatic phase of an amphibian’s
life entirely. This evolutionary novelty allowed them to
colonize terrestrial areas not usually accessible to most
amphibians which must lay their eggs in water. Plethodon
salamanders now serve an important function as insect-
eaters on the forest floor. With their vast numbers—up to
five or more individual salamanders in a single square yard
of soil—they consume tons of insects in a forest stand ev-
ery season. However, because they breathe through their
skin, they must remain in moist areas all the time, and
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emerge from their underground burrows only at night or
in the rain.

Their specialization makes plethodon sala-
manders quite sensitive to disturbances to their forest in-
terior environment. It also makes them potential indica-
tors of ecosystem health in the mature forest. Dr. James
Petranka, a biologist at the University of North Carolina
at Asheville, has studied the effects of clear cutting on sala-
manders (Petranka, 1994). He found that salamanders are
completely eliminated or reduced to very low numbers
when mature forests are clear cut. Furthermore, compari-
sons between different-aged stands suggests that sala-
manders come back very slowly after an intensive timber
operation. Their numbers return only over many decades
as the stand grows back and the shaded, moist forest con-
ditions return.

Given the logging history of the Chattooga, these
sensitive animals are probably just beginning to return to
their pre-disturbance population levels, and their proper
ecological role as major forest-floor insect predators.
“There’s no doubt these animals are best adapted to old
growth conditions,” Petranka says. “Designating subsets
of the landscape as permanent, non-harvestable sites is a
management tool that can increase both landscape hetero-
geneity and regional densities of Southern Appalachian
salamanders.” Petranka advocates management tech-
niques such as leaving buffer zones along headwater
streams, and reversing the current trend of industrial-style
management that results in forest landscapes dominated
by relatively young stands of trees. Such management has
the added benefit of providing greater lengths of streams
that are suitable for trout and other aquatic species.

-
' \\,‘«\5;" Birds

While salamanders are an example of “site sensi-
tive” species, birds are an example of “area sensitive” spe-
cies. Area sensitive species need large tracts of intact for-
est (or other habitat) to survive and flourish. Many types
of birds fall into this category. The decline observed in
forest songbird populations since World War II has been
attributed to the loss of the large, unfragmented forests
that provide homes for forest interior birds. Human de-
velopment, in the form of roads, clearings and construc-
tion, serves to break up forest tracts. The result is much
less interior forest breeding habitat, and more nest preda-
tion (raccoons and opossums looking for an easy meal)
and brood parasitism (by cowbirds looking for parents to
unwittingly raise their young). Studies in the eastern
United States have confirmed that many songbirds will
breed only in large tracts of unfragmented forest, even
though their individual territories consist of only a couple
of acres (Robbins et al., 1989; Whitcomb et al., 1981). The
most area-sensitive birds will only be encountered if the
forest exceeds 3,000 hectares.
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Forests within the Chattooga River watershed
presently support populations of forest-interior birds. Bird
enthusiasts can hear the songs, and may see the bright,
colorful flash of a resident hooded warbler, blackburnian
warbler, or Canada warbler. Less conspicuous but equally
beautiful songsters like the wood thrush or the veery may
be heard on a walk through these rich forests as well. The
solitary vireo, an uncommon bird nationwide, is found
here. The ovenbird is another warbler species thatis highly
sensitive to the effects of forest fragmentation. Their pres-
ence suggests that these forests provide at least some inte-
rior habitat for this ground-nesting species, which is a fre-
quent cowbird victim in more disturbed areas.

Birds serve important functions in the forest inte-
rior: the huge number of insects they eat, the plants they
pollinate, the seeds they disperse, and the nutrients they
return to the soils, are a web of life on which many other
plants and animals depend. Because they are conspicu-
ous, and often environmentally sensitive, birds can serve
as reliable indicators of the health of the ecosystem they
inhabit. Many researchers have become concerned about
the decline of forest bird populations in the region (e.g.,
Terborgh, 1992). Conserving and restoring interior forest
habitat, across the watershed and the region, is predicted
to help forest-interior bird populations recover (Robbins
et al., 1989; Whitcomb et al., 1981).

«Mummals

Large carnivores like cougars, wolves and bears
are further examples of area-sensitive species. These ani-
mals normally provide important controls on populations
of deer and the smaller predators, which can otherwise
become too numerous and destructive. The big predators
are part of the natural heritage of the region, and have been
a critical force in the evolutionary history of the ecosys-
tem. Conservation biologists argue that a regional plan
that does not include the Iarge native carnivores is incom-
plete (Noss and Cooperider, 1994).

Black bears are one example of an interior forest-
dependent, large omnivore. Scientists studying the habi-
tat requirements of black bears highlight their need for the
availability of abundant mature oaks (greater than 100
years) to provide a staple food: acorns (Pelton, 1986). In
addition, bears require healthy old growth forests (a mini-
mum of 5 to 10%) distributed throughout their range
(Pelton, 1986), and low road densities (less than 0.5 kilo-
meters of road per square kilometer of forest) (Brody, 1984).
Protecting habitat for bears and other “charismatic
megafauna” requires management of forest resources at a
landscape scale—and thereby provides habitat for a wide
variety of interior forest species, including those that are
almost never monitored or even observed by human visi-
tors to the forest.



fliid The Economic Setting

A recent economic study (Morton, 1995) investi-
gates employment and income trends from 1969-1990, and
highlights trends for selected industries in the four-county
Chattooga watershed area. Portions of Jackson and Ma-
con Counties in North Carolina, Oconee County in South
Carolina and Rabun County in Georgia comprise the
Chattooga watershed economic study area. This profile
does include land, people and businesses outside of the
watershed proper, because the economic data necessary
for the analysis is grouped by whole counties, and because
activities occurring in the watershed proper are directly
tied to the economy of the entire county. Data from the
Bureau of Economic Analysis, the Bureau of Census and
economic reports issued by state-level government agen-
cies was used for the analysis. Comparisons are made
between local trends, and the same statistics for the three-
state region (NC, SC and GA) and the United States as a
whole. The report presents a picture of the economic base
of the area, how the economy has evolved over a twenty-
year period, and how its evolution compares to regional
and national trends.

Employment and Income Trends

Between 1970 and 1990 population, jobs, and la-
bor and non-labor income all increased in the Chattooga
area at rates greater than in the three-state region and in
the U.S. as a whole. Jobs in our area increased by 72%
during these twenty years. The combination of retail trade,
services, construction and government sectors created most
(72%) of the new jobs. The slowest growing sector was
manufacturing (12% increase in jobs), and the fastest grow-
ing were finance, insurance and real estate (406% increase),
followed by construction (310% increase) during the same
twenty years. The top employers for the Chattooga area
in 1990 were manufacturing (25% of total employment)
and service-related industries including services, retail
trade, government and construction (this combination ac-
counted for 53% of total employment in the area). Self-
employment has more than tripled in the last twenty years:
in 1990 self-employed workers made up 20% of total em-
ployment in the Chattooga area.

Real (adjusted for inflation) total personal income
(TPD) in the Chattooga area increased by 120% from 1970-
1990. This growth in TPI was greater than for the three-
state region and greater than the country as a whole. Non-
labor income accounted for a large part of our area’s total
personal income (35% of TPI in 1990, an increase from 21%
in 1970). The migration of retirees with non-labor income
from pension funds and home equity gains has changed
the dynamics of the economy of the Chattooga four-county
area.
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Individual Industries

The manufacturing sector as a whole plays a more
prominent role here than compared to its role in the three-
state region or the entire U.S. The textile and apparel in-
dustry is arguably the most important industry in the area,
accounting for nearly half of the manufacturing jobs. The
wood products industry (a part of the manufacturing sec-
tor including lumber and wood products, paper and pulp,
and furniture) accounted for only 1.3% of total personal
income in the Chattooga area and 1-2% of total employ-
ment in our area. Dr. Morton refers to two separate stud-
ies (Wade and O’Conner 1993; USDA Forest Service 1988)
that projected declines in employment in the industry due
mainly to plant modernization. Such impacts of larger-
scale modernization have already been felt by workers in
the wood products industry in our area.

The recreation and tourism sector was estimated
by using a composite of service-producing businesses
(mostly wholesale and retail trade, non-business services,
and transportation). Local residents use these businesses
also, but assuming that 20-50% of their use is attributable
to recreationalists and tourists, then the recreation and tour-
ism sector accounted for 2-4% of total personal income and
3-8% of total employment in our area in 1990. Morton
draws two conclusions from these figures. First, that rec-
reation and tourism diversifies, but does not dominate,
our economy. And second, that recreation and tourism
are relatively more important than the wood products in-
dustry to our area’s economy. Morton cites another study
which found that rural areas experiencing rapid popula-
tion growth in the 1970’s and 80’s were highly concentrated
in areas adjacent to large tracts of public land that offered
recreational and scenic amenities.

The Economic Base

The growth of an area’s economy is somewhat
dependent on exporting goods and services—attracting
outside money into the area’s economy. Industries bring-
ing in new dollars are termed basic. Incoming money can
be spent locally on goods and services, and hence support
local jobs. Industries which are partially dependent on
the basic industries for their survival are called non-basic.

Although textiles are still very important, the eco-
nomic base of the four-county area has diversified over
the twenty years under consideration, with a variety of
sectors producing exports. The wood products industry’s
contribution to the area’s economic base can be estimated
based on its share of incomie and employment within the
manufacturing sector (which was 7% of manufacturing
income and 6-8% of manufacturing employment in 1990).
Comparing these figures to the same statistics for the three-
state region and U.S. in general leads to the conclusion




that the wood products industry is less important to the
economic base in the Chattooga watershed area than it is
for the region or the nation.

Many of the new service jobs are not dependent
on other basic industries for their survival, because they
too are exporting goods and services and importing cash
into the local economy. Universities like Western North
Carolina University in Cullowee, NC, and Clemson Uni-
versity in Clemson, SC, contribute to the economic base as
well by exporting knowledge in exchange for tuition and
other fees, and attracting research dollars to the area. Some
employment in businesses catering to tourists and
recreationalists should be considered part of the economic
base as well, because they are not dependent on other ba-
sic industries in the area. Non-labor income is also a part
of the economic base, as it acts in the area economy in the
same way as export-derived income. “The increase innon-
labor income is significantly changing the economic base
of the four-county watershed area” (Morton 1995).

A Strategy for Economic Vitality

As Morton argues (1995), the health of an area’s
- economy depends somewhat on the growth and diversity
of the economic base. The economic base in the United
States is no longer composed primarily of the manufac-
turing sector. The increase in non-labor income, and in-
come earned at knowledge-based services—including en-
gineering and management, business, health and telecom-
munications firms, as well as colleges and universities—
have diversified the nation’s economic base.

Morton argues that the same basic services have
helped diversify the economic base of the Chattooga four-
county area. “Any analysis of the basic industries of the
four-county area should fully account for the contribution
of these ‘basic’ services and non-labor income to the
region’s economic base. This is an important peint be-
cause many economists continue to ignore the contribu-
tion of these businesses to an area’s economic base. A di-
verse economic base enhances an area’s prospects for eco-
nomic stability. Economic development plans should not

promote reliance on one industry but should strive to di-
versify anarea’s economic base. As Rasker (1994) notes:

The cornerstone of an economic diversity strategy is the
creation of a favorable business climate and the protec-
tion of the cultural, social and environmental qualities that
make a community a pleasant place to live and do busi-
ness. In addition, the strategy should include investment
in the infrastructure, such as education and telecommuni-
cations facilities, in order to promote entrepreneurial ac-
tivity. In many instances the most economically produc-
tive role of public lands is not in resource extraction or
tourism, but in protecting the landscape, the wildlife, the
rivers and streams, and the scenery - all those things that
collectively enhance the quality of life for local residents
(Rasker, 1994).

“The National Wild and Scenic Chattooga River
and the surrounding national forests represent natural as-
sets for the four-county area and provide communities with
a comparative advantage over other rural areas in diver-
sifying their economic base. Rudzitis and Johansen (1989)
conducted a random survey of recent migrants to wilder-
ness counties and found that the most important reasons
for relocating to a county with wilderness were the envi-
ronmental and physical amenities, scenery, outdoor recre-
ation and the pace of life. A survey of recent migrants to
the four-county Chattooga watershed area might reveal
similar results.

“The economic trends noted in the study provide
an argument for the conservation of forest ecosystems in
the area. The three national forests in the Chattooga wa-
tershed dominate the landscape, provide the scenic vistas,
the hiking, camping, hunting and fishing opportunities that
can retain existing residents and businesses while attract-
ing new businesses, retirees, tourists and recreationalists
to sustain the diversity of the area’s economic base.” As
such, economic development will suffer if the forests are
indiscriminately cut, recreation trails are not maintained
or expanded, or if the habitat needed to sustain healthy
populations of native species and hence the health of the
ecosystem is not conserved” (Morton 1995).




The Context for Action: Ecosystem Management

Origins of Ecosystem Management

Hike any two-mile stretch of the Bartram Trail
through the heart of the Chattooga River watershed. You
pass through and cross over the scars of an early environ-
mental crisis that began about 1880 and ended in 1920: old
logging skid trails, still-rotting stumps, pine stands delin-
eating abandoned pastures, erosion gullies now healed
over with a hardwood forest, fire scars on 200-year old
oaks. Here and there you pass through a few acres of very
old trees, relics of the old growth forest that once covered
the entire Chattooga watershed.

The uniqueness of the Chattooga River watershed
is due largely to its great diversity of elevations and land
forms. From high elevation oak ridges and granite dome
communities to moist coves and riparian forests, about a
dozen different forest habitat types occur here, each with
its own distinct combination of plants and animals. All of
this was very nearly destroyed in the turn-of-the-century
crisis. Only fragments of the original habitats remain in-
tact. -

The Southern Appalachian National Forests were
established in 1920. “Land conservation” and “watershed
preservation” were the bywords of those days, and for the
next three decades forest management was limited largely
to protection and restoration. Today a mature forest has
restored itself over much of the Chattooga River water-
shed, not quite the same forest as before, but to modern
conservationists this forest is regaining much of its earlier
natural character. The old wounds have begun to heal,
and it progresses slowly toward biological maturity.

Ironically, the rehabilitation of the Southern Ap-
palachian forests has created a modern day conflict. This
forest in transition has now grown to commercial size, and
today timber extraction has replaced conservation as the
top priority for national forest management on most of
the Chattooga River watershed. At the same time, mod-
ern logging engineering has mastered the art of reaching
every commercial tree on the watershed, putting at risk
even the remnants of old growth forest that were too diffi-
cult to access a century ago.

Accelerated timber production over the past three
decades, including the clear cutting of old growth forests
throughout the United States, has expanded the logging
versus conservation confrontation to every national forest
in the country. The turning point came in the early 1990s
with the political, social, economic and ecological conflict
in the Pacific Northwest. A new image was clearly needed
for national forest management: a shift from the domi-
nance of timber production to something more palatable
to the American public.

The term “ecosystem management” was born out
of the Pacific Northwest crisis. It was created by the U.S.
Forest Service in 1992 to appeal to and appease all fac-
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tions. Ecosystem management was supposed to lead to a
more reasonable dialog between forest managers and the
diverse public and private forest interests. Although
largely rebuked by the timber industry, ecosystem man-
agement has been generally embraced by the scientific
community, by most conservationists, and by many for-
esters:

* From Timber Management to
) Ecosystem Management

There has never been a definition for ecosystem
management that satisfies everyone; often it seems to sat-
isfy no one. The conservation-minded publics, including
conservation biologists, read “ecosystem” loud and clear,
while the commodity-minded publics, especially forest
industries, read “management”. There are many interpre-
tations of ecosystem management across the full spectrum
from the preservationist to the clear-cutter. District-level
managers seem to find themselves caught in the same old
tangle of reconciling public concerns with Congressional
timber directives, the same dilemma that led to National
Forest conflicts in the first place.

But this is not hopeless. For the first time since
the U.S. Forest Service embraced industrial-style manage-
ment fifty years ago, the very term “ecosystem” gives
managers an insight they have not been exposed to in re-
cent decades. The entrenched objective of “forest” man-
agement was simply “timber” management: the growing
of trees for commercial use and economic return. The in-
tent of the shift from forest to ecosystem is (in theory at
least) to recognize and protect the values of the forest com-
munity as a whole.

U.S. Forest Service policy makers are struggling
with this shift. How can management ensure the
sustainability of the full range of species and natural pro-
cesses in forest ecosystems, and still provide all of the
multiple uses and products required by law? Implemen-
tation of the new policy requires a large reduction in im-
ber goals, which neither Congress nor the U.S. Forest Ser-
vice is yet willing to authorize. Therein lies the current
failure of ecosystem management to be implemented on
the ground.

By almost any scientific assessment, ecosystem
management must emphasize the long-term maintenance,
or sustainability, of biological diversity in all of its dimen-
sions (species and community composition, plus genetic
and structural diversity). Fortunately, there is general
agreement on the definition of biodiversity: the variety of
life native to a region, including species and their habi-
tats, and all of the natural processes that tie these elements
together through time. Biodiversity is the support system
of our planet and, ultimately, of our own human species.
Enhancement of biodiversity is intended to be a top prior-
ity in ecosystem management decisions.
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Ecosystem management on the Chattooga River
watershed must focus on the landscape level. The mod-
ern science of conservation biology has devised a model
for restoring and maintaining old growth across a forested
landscape. The model is fundamentally the same as one
proposed in 1932 by the Ecological Society of America
(Shelford, 1993 cites a unanimous decision of the Society
on December 28, 1932). Then, as now, scientists recognized
the importance of natural habitats being large enough and
sufficiently connected across the landscape to support evo-
lutionary processes. More recently in 1988, the Interna-
tional Biosphere Reserve concept was introduced as a
means for preserving native biodiversity on a large scale.
This model was adopted by the United Nations for their
Southern Appalachian Man and the Biosphere (SAMAB)
program, with the Great Smokey Mountains National Park
as its core. The same model can be adapted on a smaller
scale to individual watersheds.

To fully implement the concepts promoted in 1932

and more recently in 1988, a network of biological reserves
connected across the landscape of the Southern Appala-
chians must be established. The Chattooga watershed is
uniquely suited to serve as a key element in such a reserve

.network design. Roughly seventy percent of its land area

is in public ownership. This watershed contains several
protected areas already, such as the Ellicott Rock Wilder-
ness, the National Wild and Scenic Chattooga River Corri-
dor and other special management areas. The Chattooga
River watershed is situated in one of the two most diverse
ecosystems in North America. The Wild and Scenic River
Corridor in particular could serve a unique role as a link
between this diverse Southern Appalachian mountain eco-
system and the adjoining piedmont ecosystem. Further-
more, the river is considered one of the “crown jewels of
the Southeast” and provides some of the best opportuni-
ties in the area for wilderness experiences, whitewater rec-
reation, hunting and fishing. These outstanding recre-
ational opportunities have fueled a high level of public
support for protection of this unique natural resource, and
for the larger ecosystem of which it is a part.

Large-scale approaches—at the level of ecosys-

tems and landscapes that maintain whole regions with their
unique assemblages of native flora and fauna—are the
most reliable way to conserve biodiversity. Such ap-
proaches avoid the problems that plague species-by-spe-
cies methods that quickly exhaust 1) the time available, 2)
financial resources, 3) public patience, and 4) scientific re-
search resources (Franklin, 1993). A landscape approach
offers the advantage of supporting the large array of so-
called “lesser” organisms: bacteria, fungi, insects, and
other inconspicuous ones that carry out critical ecosystem

Chattooga Conservation Plan’s
Ecosystem Approach

functions, like decomposition and nitrogen fixation, on
which the rest of us depend. A healthy forest needs healthy
populations of birds, large and small carnivores, plants
and fungi, and other basic ecosystem elements to assure
that the whole system functions sustainably.

The ecosystem approach is supported by a com-
mon sense look at the relative proportions of Earth’s liv-
ing things. Although most single-species conservation
efforts are directed at vertebrates, the “charismatic
megafauna” (eagles, bears, bobcats, etc.) actually represent
less than one percent of living things. The vast majority of
living things have not even been described, let alone stud-
ied for their practical applications, e.g., unique chemical
compounds that may be useful in medicine or materials
engineering. Practical limits in our capacity to research
each and every species means we cannot always know
which species will be directly useful for such purposes.
Valuable species will persist, along with those whose val-
ues are as yet undescribed by science, only if their habitats
are conserved across the landscape.

A conservative approach to maintaining healthy
ecosystems would preserve each habitat type, approximat-
ing their proportions in the native landscape, and connect
them across the landscape. It would create a secure net-
work of reserves for large carnivores and other species that
are sensitive to human activity (Noss and Cooperider,
1994). For land managers, the question then is: how big
must a reserve system be to maintain native wildlife popu-
lations, considering the drastic changes in the environment
brought on periodically by natural disturbances like fires,
tornadoes and insect pests? It must be large enough that
only a small part of it is disturbed at any one time. In an
area dramatically altered by natural disturbances, wild-
life “colonists” can move in and re-establish themselves;
but only if healthy populations are present in other areas
of the landscape and can easily migrate between the two.
Large, landscape-level biological reserves are more secure
from the major destruction that can be caused by power-
ful and unpredictable natural forces.

The amount of mature forest interior habitat
needed to conserve and restore the ecological integrity of
the Southern Appalachian region is not known precisely.
A convergence of estimates suggests that “most regions
will require protection of some 25 to 75 percent of their
total land area in core reserves and buffer zones” (Noss
and Cooperider, 1994). In any case, protection does not
imply “locking it up” by restricting access only to native
wildlife. Reserve designs can accommodate a variety of
human uses, including hunting, fishing, hiking, education,
and scientific research. Maintaining a variety of ecologi-
cal, social and economic activities in the watershed broad-
ens the appeal of the reserve, and the active participation
and support of local communities.
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Chattooga Conservation Plan Methodology

Core, Corridor and Restoration
Area Principles

The issue of fragmentation has been identified
recently as one of the most pressing issues in wildlife man-
agement and the conservation of biodiversity (Solheim,
Alverson and Waller, 1987; Wilcove, 1988). Briefly de-
scribed, fragmentation is what occurs when a forested area
is permeated with relatively smaller openings like roads,
wildlife openings, and clearings created by even-aged tim-
ber management. Even though the majority of the area
may still be covered by a forest canopy, “edge effects” such
as those noted above penetrate beyond the edge itself. Such
effects can adversely impact species of plants and animals
that require interior forest habitat, leaving them with less
useable habitat than the land cover would suggest, and
isolating specific populations of such species from each
other.

The problems of isolated populations of plants
and animals have been described by researchers in con-
servation biology and island biogeography (Fahrig and
Merriam, 1994). Isolated groups may have trouble main-
taining the genetic integrity and variability needed for their
continued evolutionary viability and prospects for long-
term survival, if they cannot move to or be reached by other
populations of their species. Such a situation occurs if there
are no corridors of appropriate habitat for the species to
move through. This is the situation for forest interior spe-
cies in the fragmented forests of the Southern Appala-
chians.

The idea of cores, corridors and restoration areas
has been proposed to remedy this problem (Cutler, 1991).
The idea is to first protect from further fragmentation cur-
rently existing remnants of mature forest interior habitat;
second, to restore corridors of similar habitat to link the
remnants; and finally, to buffer all this from intensive hu-
man activity by way of restoration areas. To be fully effec-
tive, a design such as this watershed management proposal
should be linked on a larger scale to other forest interior
blocks in the region (Noss, 1992).

Wildlife corridors can help restore the proper eco-
system functions only if they are wide enough to consti-
tute viable interior forest habitat. An “edge”, such as be-
tween the forest and a maintained road or clearing, must
be far enough away so that its various ecosystem effects
do not reach all the way into the corridor. The distance
that edge effects penetrate into the interior will vary, de-
pending on which particular species and associated effects
are focused on (see brood parasitism, nest predation, and
microhabitat variations discussed above). Some research-
ers suggest that a distance of one-half mile from openings
is needed to ensure that no edge effects penetrate into an
interior forest wildlife corridor (Hamel, 1990).

In addition to land-based wildlife corridors,
stream-side corridors have been promoted as a means of
linking isolated habitats of some species. This strategy
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offers the benefits of protecting aquatic habitat and water
quality, while at the same time serving the larger
ecosystem’s role (Naiman et al.,, 1993). Aquatic ecosys-
tems are among the most threatened ecosystems in the
country and are in need of immediate protective and re-
storative measures (Noss and Peters, 1995; Lydeard and
Mayden, 1995).

Principles Applied to the Chattooga
Watershed

The Chattooga Conservatjon Plan is based upon
the science of conservation biology and its associated eco-
logical design principles (described above and in previ-
ous sections). A survey of the natural resource and con-
servation biology literature relevant to the region points
to a set of general principles about the current state of the
areas’ biological resources, the habitats they depend on,
and management techniques useful for the conservation
of regional biological diversity. When applied to the
Chattooga watershed, those principles guide us to focus
on two types of habitat which host this area’s most threat-
ened biological resources: mature interior forest, and
shaded, unsilted mountain streams. A set of questions
(outlined below) was asked about the particular physical
characteristics of the Chattooga watershed, and how these
characteristics might be managed for the conservation and
restoration of native biodiversity.

The strength of the Chattooga Conservation Plan
lies in its common sense approach to identifying, protect-
ing and restoring stream-side areas and large blocks of
unfragmented forest habitat representing all native forest
types in the watershed. The Plan presents a forest man-
agement option that will restore and reunite highly frag-
mented forest habitat to aid in the recovery of a collection
of plant and animal species that are among the most threat-
ened biological resources of our Southern Appalachian
region.

Developing a conservation plan for the
Chattooga River watershed required consid-
eration of the following questions regarding
management area delineations:

1. Which areas in the watershed closely approximate or are cur-
rently mature forest interior habital?

The Chattooga River Watershed Coalition’s Pro-
posed Roadless Areas meet the criteria of having less than
1/2 mile of developed system road per 1,000 acres, and
provide ample opportunities for the experience of solitude
in the forest. These roadless areas are or closely approxi-
mate existing mature interior forest habitat. The roadless
areas identified were found to contain a high percentage
of the watershed'’s old growth forest as well. In particular,
the high ridges of the Rabun Bald area contain one of the
highest concentrations of old growth forest remaining in
the entire Chattooga watershed (Carlson 1995). These



roadless areas are of the highest priority for protection, as
they represent islands of mature, interior forest habitat that
need further protection and linkages to other such areas.

Some other areas of relatively mature, interior
forest habitat are currently under protective management,
and are described below.

2. Which areas in the watershed are already protected from
further fragmentation?

Existing protected areas include the Chattooga
National Wild & Scenic River Corridor, the Ellicott Rock
Wilderness Area, Forest Service Management Areas such
as MA-4 (Georgia) and MA-5 (North Carolina) and other
areas, such as those managed for old growth preservation
and restoration, and recreational or botanical significance.
These areas are or closely approximate native forest habi-
tat and constitute key starting points for protection and
restoration of a functioning native ecosystem in the
Chattooga River watershed. The Wild & Scenic River cor-
ridor is a semi-primitive, non-motorized area, which
should serve as an important wildlife corridor.

3. How wide should a stream or river corridor be to maintain
its functional characteristics?

Ariver corridor should be wide enough to effec-
tively perform the functions of 1) controlling water and
nutrient flows from upland to the stream, and 2) facilitat-
ing the movement of upland forest interior animals and
plants along the stream system (Forman and Godron 1986).
To accomplish these objectives, the corridor should cover
the flood plain, both banks, and an area of upland on both
sides that is wider than an edge effect (defined earlier).
Thus, we propose that the Wild & Scenic River corridor
requires an area larger than the existing one-quarter-mile
buffer to serve as a viable core habitat for many neotropical
migratory songbirds, and as a wildlife corridor for black
bear and other large mammals. A three-quarter-mile buffer
was selected to provide sufficient protection from frag-
mentation caused not only from outside the river corri-
dor, but by the presence of the river itself acting as an edge.
This three-quarter mile distance should provide for the
ecological requirements of interior forest-dependent spe-
cies (Hamel, 1990). Aside from currently protected areas,
the enlarged three-quarter-mile Wild and Scenic River
buffer and the Chattooga River Watershed Coalition’s Pro-
posed Roadless Areas are considered to be critical core
and wildlife corridor habitat.

4. Which areas in the watershed are most suitable for
designation as Restoration Areas, to act as a buffer zone
between Core/Wildlife Corridor Protection Areas and more
densely populated areas of the watershed?

The lands which surround Core/Wildlife Corri-
dor Protection Areas on both public and private lands are
suitable for restoration management techniques. These
areas were designated as cooperative Ecological Restora-
tion Management Areas.

5. How would areas of high population density fit into the
picture?

Private lands in areas of the watershed with higher
population densities (e.g. Clayton and Mountain City in
Georgia, Highlands and Cashiers in North Carolina, and
Whetstone and Long Creek in South Carolina) were con-
sidered suitable as Sustainable Economic Development
Management Areas. These areas include zones of existing
economic enterprise, and also would support opportuni-
ties for projects which promote environmental education
and stewardship. In addition, environmentally respon-
sible and socially beneficial projects like markets for lo-
cally grown organic produce and locally manufactured
wood products crafted from sustainably harvested timber
could develop here.

6. What “rules of thumb” might be used to delineate
boundaries between management areas that would aid in the
maintenance of high quality aquatic habitat?

The Chattooga Conservation Plan uses fourth-or-
der watersheds as boundaries (when possible) to avoid
conflicting and counterproductive management activities
within the same watershed. Sub-watersheds, smaller hy-
drologic units within the Chattooga River watershed, were
considered important to protect water quality and critical
plant and animal species habitat. Sub-watersheds where
portions of them had already been designated as core habi-
tat areas would be wholly incorporated into Core/Wild-
life Corridor Protection Areas (described in more detail in
the next section).

7. How could water quality be maintained or restored
throughout the watershed, and across the different
management areas which will host different land management

It was decided that streamside management zones
would be recommended throughout the watershed and in
all managementarea delineations. Activities in these zones
may vary from one management area to another, but would
at a minimum adhere to state Best Management Practices
(BMPs). Where possible, the zones would conserve or re-
store a 300-foot buffer around the stream where no soil-
disturbing activity takes place. Streamside management
zones would be considered part of the Core/Wildlife Cor-
ridor Management Areas.

GIS Analysis—Step-By-Step

To organize the answers to these questions and
develop the Chattooga Conservation Plan, the collabora-
tors utilized a Geographical Information System (GIS): a
computer-based method to collect, analyze, and display
geographically referenced information in layers, in the
form of a map. The GIS developed for the Chattooga
Conservation Plan utilizes the latest information available
for the Chattooga River watershed. Data on various land-
scape features were collected from studies completed un-
der the auspices of the USDA-FS “Chattooga River Basin
Ecosystem Management Demonstration Project”, plus
field surveys of roadless areas conducted by the Chattooga
River Watershed Coalition, and the databases of the State



Natural Heritage Programs of North Carolina, South Caro-
lina and Georgia. GIS analysis techniques were then used
to overlay multiple data layers, producing maps that pro-
vide a visual representation of priority conservation loca-
tions in the Chattooga watershed. A step-by-step over-
view of the conservation plan process is described below,
and the figures referenced appear on page 26. A review of
management recommendations for the watershed follows
the overview.

Figure 1 shows the Chattooga River watershed,
with major roads, towns, and major tributaries. The map
visually depicts the river’s meandering path through
North Carolina, South Carolina, and Georgia. The water-
shed encompasses approximately 179,000 acres in the three
states, of which about 56,000 acres are in private owner-
ship.

Figure 2 shows the currently protected areas,
which include the Wild and Scenic River corridor, the
Ellicott Rock Wilderness Area, and U.S. Forest Service
management area designations such as MA-4 (Georgia)
and MA-5 (North Carolina) and others. The Wild and Sce-
nic corridor and wilderness area are protected by federal
legislation. The Forest Service management designations
are for areas already being managed for old growth pres-
ervation and restoration, or for recreational or botanical
significance. These areas encompass 23% of the total acre-
age of the watershed.

Figure 3 shows the existing and potential old
growth forest, relative to the currently protected areas.
Data were collected from an old growth field survey
(Carlson 1995) which identifies areas of both existing and
potential old growth, and from the USDA Forest Service’s
Continuous Inventory of Stand Condition (CISC) which
contains attributes of forest stand conditions throughout
the watershed (including age). Figure 3 incorporates the
CISC data that identified stands as greater than 100 years
old, which were considered as potential old growth. Ap-
proximately 6,200 acres of the watershed (about 4%) was
identified by Carlson as existing and potential old growth.
CISC stands greater than 100 years old cover approxi-
mately 28,000 acres (about 16%) of the watershed.

Figure 4 shows the field survey data from the
Chattooga River Watershed Coalition’s Proposed Roadless
Areas. These areas are large, contiguous blocks of forest
habitat with unmaintained roads and/or low road densi-
ties. These “less roaded areas” are compared to currently
protected areas.

Figure 5 depicts the results of “stacking” multiple
GIS data layers on top of one another. Currently protected
areas (1), the newly created 3/4 mile buffer around the Wild
& Scenic river corridor (2), and the Proposed Roadless
Areas (3) were considered essential components of the pro-
posed Core and Wildlife Corridor Protection Areas. These
were combined to create a first-cut conservation plan de-
sign (referred to as “Conservation Plan—First Step” in Fig-
ure 5). Combining these layers all together brought the
size of the core protection area to approximately 76,000
acres (about 42% of the watershed), including 85% of the
existing and potential old growth and 70% of the CISC
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stands greater than 100 years old. Although the integra-
tion of these data layers increased the size of the Core and
Wildlife Corridor Protection Area significantly, high frag-
mentation of core habitats and forest interior remained.

Figure 6 depicts the results of adding critical “sub-
watersheds” to the proposed conservation plan. To reduce
fragmentation, connect core habitats, and plan for im-
proved water quality, a GIS technique was developed to
incorporate sub-watersheds into the proposed conserva-
tion plan. Any smaller (fourth-order) watershed only par-
tially covered by the first-cut Core and Wildlife Corridor
Protection Area was added by expanding the boundary.
Any first-cut boundary not adjacent to a smaller water-
shed was analyzed to find the nearest boundary (ridgeline)
of any watershed size. If such a boundary did not exist
within one-quarter mile of the first-cut boundary, a simple
1/4-mile expansion was used. This technique served to
connect fragmented core habitats, and incorporate ecologi-
cal [andscape units in a defensible manner (a more detailed
explanation is available on request from CRWQ).

Figure 7 depicts the final Chattooga Conservation
Plan. Figure 7 represents the culmination of each step in
the GIS analysis process, with Core/Wildlife Corridor Pro-
tection Areas, cooperative Ecological Restoration Manage-
mentAreas, and Sustainable Economic Development Man-
agement Areas. The final conservation plan includes ap-
proximately 111,500 acres (about 62% of the watershed)
designated as Core/Wildlife Corridor Protection Areas.

Evaluation

Once management areas with appropriate man-
agement activities were designated, there was a need to
develop measures for evaluating the effectiveness of the
proposed conservation plan. Specifically, it was impor-
tant to answer the following questions: Are Core/Wild-
life Corridor Protection Areas large, contiguous blocks of
habitat that reduce existing fragmentation and establish
forest interior habitat linkages within and outside of the
watershed? How effective is the proposed conservation
plan, relative to currently protected areas, in protecting
forest interior habitat and element occurrences of sensi-
tive species?

The GIS facilitated the modeling of different Plan
alternatives, and was particularly useful to visually deter-
mine if the proposed conservation plan included contigu-
ous blocks of forest interior habitat which connected ex-
isting forest interior fragments, and in calculating protec-
tion effectiveness. A GIS analysis was used to compare
the effectiveness of protection under current management
area designations, and under the designations proposed
in the Chattooga Conservation Plan. Success was mea-
sured by comparing the percentage of critical habitat
within the Core/Wildlife Corridor Protection Areas of the
proposed conservation plan, relative to the currently pro-
tected areas. A significant percentage increase in the pro-
tection of existing and potential old growth forest and
Natural Heritage Element Occurrence Record (EOR) sites
in conjunction with large blocks of unfragmented forest




habitat were considered essential in the approval of a fi-
nal proposed conservation plan for the Chattooga River
watershed. Results of the comparison are described in the
following section.

To assess the quality of the conservation plan, the
percentage of (1) existing old growth, (2) CISC stands

greater than 100 years old, and (3) threatened and endan-
gered species sightings encompassed by currently pro-
tected areas was compared to the percentage encompassed
by the proposed core areas. Table 1 summarizes the re-
sults of this evaluation.

Table 1— Comparison of Currently Protected Areas Versus Proposed Core Areas

Natural Resource

Currently Protected Areas

Proposed Core Areas % Increase in

Protection

Natural Heritage
Element Occurrences 93 51% 154 84% 66%
Existing Old Growth 4,111 ac. 66% 5418 ac. 93% 41%
CISC 100+ years 12,769 ac. 45% 24,641 ac. 87 % 42%

Based on this comparison, the proposed conservation plan significantly increases the level of protection in the
watershed. Although some of the critical resources are already protected, the Chattooga Conservation Plan protects a
significantly higher percentage and includes the critical ecological linkages needed to ensure long-term viability of
forest interior habitat and its associated plant and animal species.
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Conservation Plan Recommendations

The collaborators on this project have deliberately
left many specific management recommendations unspeci-
fied, with the intention of defining the specifics in coop-
eration with other partners (including the USDA-FS) dur-
ing the LRMP revision process. We expect that compatible
uses will be identified through citizen involvement to re-
vise the forest plans, with dialogue among many local in-
terests. However, some general goals for management of
each area appear below.

Core/Wildlife Corridor Protection
Areas

Core/Wildlife Corridor Areas are generally to be
left alone to mature into viable interior forest, old-growth
habitat. Minimum-impact trails would be used to accom-
modate hunting, recreational, research-oriented, and edu-
cational outings. Any timber removal would go forward
only with the approval of a committee of conservation bi-
ologists (appointed jointly by CRWC and the USDA-FS).
More specifically, these areas permit:

e No new roads, and would close specific (unmaintained)
roads, and change others to trails for hikers and/or
horse back riding

* Specific maintenance on remaining roads, evaluated to
determine these roads’ effect on species at risk and wa-
ter quality

* Allowable silviculture techniques and management ac-
tions, to be approved by a committee of conservation
biologists with full decision-making authority over
management activities within the Core/Wildlife Corri-
dor Management Areas

e Economic incentives for private landowners to conserve
soil, water, native grasses, and other native species, and
to encourage the land owner’s use of the Chattooga
River Watershed Coalition’s Private Lands Forest Stew-
ardship Initiative. Such incentives include tax relief, land
swaps, technical assistance with regard to habitat en-
hancement and restoration, co-location of public infra-
structure (e.g., electric and gas lines), and public recog-
nition for persons and entities that practice sound stew-
ardship of their lands and take leadership roles in pur-
suing the goals of ecosystem protection.

e Legal hunting and fishing.

* Cooperative Ecological Restoration
¥ o9 Management Areas

In Ecological Restoration Areas management tech-
niques could be used to restore natural ecological pro-
cesses. These restoration areas are encouraged to support
limited roads, forest, stream, and wildlife restoration
projects including selective logging, recreational develop-
ment such as low-impact campgrounds and picnic areas,
as well as all legal hunting and fishing. Forded creeks
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should be bridged, and problem roads fixed to stop major
sediment transport. On agricultural tracts in this area,
experiments might be tried that would promote no-till
farming, organic agriculture, creek fencing and livestock
troughs, and other farming techniques which reduce harm-
ful runoff. The conservation plan recommends these ar-
eas for:

e Promotion of sustainable timber management (e.g. se-
lective logging and smaller-scale volumes of extraction
and restoration forestry)

e Forest, stream, wildlife and aquatic ecology restoration
projects

¢ Economic incentives for private landowners to conserve
soil, water, native grasses, and other native species, and
to encourage land owner’s use of Chattooga River Wa-
tershed Coalition’s Private Lands Forest Stewardship
Initiative (see list in section above).

e Sustainable agriculture

¢ Some recreational development such as low-impact
campgrounds and picnic areas

* Legal hunting and fishing,.

* Sustainable Economic Development
¥/ Management Areas

Sustainable Economic Development Areas are lo-
cated in and around the larger towns of the watershed.
Projects here focus on the development of a sustainable
economic structure. An example could be developing
markets for locally manufactured (value-added) wood
products fashioned from sustainably harvested timber.
Locally and sustainably grown produce might have a lo-
cal outlet here as well. “Greenways” and other public
spaces that encourage drivers to stop and explore our
towns and area attractions would likely increase the traf-
fic through local businesses, as well as serve as a visible
connection between the towns themselves and the larger
watershed ecosystem of which they are a part. Finally, the
adequate management of the towns’ water resources to
meet the needs of current and future residents and busi-
nesses is perhaps the clearest example of how natural re-
source management can “make or break” healthy economic
development. The Plan recommends these areas be used
to:

Enhance tourism, local history, and recreation-related rev-
enues

Promote local manufacturing (sustainable production),
especially of value-added products.

Develop public-private partnerships to promote stream
restoration and/or greenway efforts.
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Streamside Management Zones

Streamside management zones pass through all
of the above Management Areas, and should be consid-
ered an extension of the Core/Wildlife Corridor Manage-
ment Area for ensuring watershed health, including high
water quality and the integrity of the aquatic ecosystem.
Where possible, 300-foot buffer zones where no soil dis-
turbing activities would take place are to be established
around fifth- or higher-order streams. Where current use
conflicts with this goal, smaller buffers could be estab-
lished. At a minimum, state Best Management Practices
should be strongly encouraged on private lands and
strictly enforced on public lands. Where livestock creates
erosion, volunteer labor might help defray the costs of fenc-
ing and building a creek-fed trough. Where urban devel-
opment has treated streams as dumps, volunteer clean-up
efforts could help, and long-term greenway development
could foster a higher appreciation for their economic and
aesthetic value by increasing traffic flow through local
businesses.

A Call to Action

If you would like to become part of this
ground-breaking effort to restore and protect the native
forests of the Chattooga River watershed for present and
future generations, please contact the U.S. Forest Service
and ask to be placed on the mailing list of those citizens to
be consulted during the upcoming LRMP revision. Re-
quest that the Chattooga River Watershed Chattooga Con-
servation Plan be included as an environmentally respon-
sible alternative during the LRMP revision process.

The addresses are:

Planning Staff Officer
Chattahoochee National Forest
508 Oak Street, NW
Gainesville, GA 30501

Planning Staff Officer
Sumter National Forest
4931 Broad River Road
Columbia, SC 29210

Planning Staff Officer
Nantahala National Forest
PO. Box 2750

Asheville, NC 28802
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Implementation

On Federal Lands

Implementation of the Chattooga Conservation
Plan for restoring the native ecosystem of the Chattooga
River watershed is hampered on public lands by the fact
that three separate LRMPs, one for each portion of the wa-
tershed in each of the three states, govern management
decisions. Upcoming revisions of these LRMPs will have
to be reconciled so that management policy and objectives
are coordinated throughout the watershed. This Plan is
intended to build consensus among the public and among
public land managers that LRMP revisions involving the
Chattooga River watershed should involve environmen-
tally responsible timber management and the restoration
of the native forest ecosystem.

On federal lands implementation will be greatly
facilitated by the establishment (through the Forest Plan
revision processes in NC, SC and GA) of the entire
Chattooga basin as a Research Natural Area under the man-
agement and budgetary authority of the research branch
of the USDA Forest Service. The aim of the Chattooga
Conservation Plan is to use the Chattooga River basin as a
model and first step toward establishing a large enough
and adequately connected regional network of native habi-
tats to support viable populations of endemic species that
are currently in decline. The single largest obstacle to
achieving that aim is the set of financial incentives designed
and passed into law by the U.S. Congress which apply to
management of most lands under federal administration.
These incentives include line item budgets for road build-
ing and timber harvesting; and timber quotas or “Annual
Sale Quantities,” which are interpreted by public land
managers as production goals. Designating federal lands
in the Chattooga River watershed as one large Research
Natural Area would remove them from the grip of pro-
duction-driven financial incentives by placing them un-
der the management and budgetary authority of the re-
search branch of the U.S. Forest Service. With the nega-
tive incentives removed, the real work of conservation and
restoration of our diminishing natural assets can begin.
Further details are outlined below.

e Establish the entire Chattooga River watershed (CRW)
as a Research Natural Area under the management and
budgetary authority of the research branch of the U.S.
Forest Service.

e Establish a new professional staff position to coordinate
all forest management activities in the CRW.

* Establish a Biodiversity Consulting Team (whose mem-
bers are appointed jointly by the CRWC and the USDA-
FS) to guide and counsel decisions relating to rare and
uncommon habitats, existing PETS species, and land-
scape diversity. This team should have representation
from conservation biologists, other university scientists
and qualified lay persons. This team should review man-
agement decisions to ensure that all levels of biological
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diversity are addressed in all management activities.
These include genetic diversity within species, species
diversity within habitats, and habitat diversity within the
watershed landscape. Encourage scientific research by
universities, colleges, and the Southeast Forest Experi-
ment Station on the applications of landscape ecology,
and on all aspects of the conservation of biological
diversity.

* On State and Local Government,
~f 3J and Private Lands

The three management area designations and
streamside management zones proposed by the Chattooga
Conservation Plan (delineated on the attached maps and
described above) can be implemented via different means
for different types of land managers. The new manage-
ment areas can be adopted formally on affected federal
lands through the ongoing forest plan revision processes
in North Carolina, South Carolina, and Georgia. They can
be adopted informally on the much smaller amount of af-
fected state land (Black Rock Mountain State Park and
Tallulah Falls State Park) through collaborative conserva-
tion biology research, and restoration and protection ef-
forts that begin with informational meetings. Management
area designations can be adopted in local government ju-
risdictions through ordinances passed and implemented
after community meetings that clarify the economic ben-
efits and existing incentives of comprehensive planning
for environmental protection. They can be adopted vol-
untarily on private lands through conservation easements,
management plans, and land trust arrangements—some
of which are already being implemented under the CRWC
Private Lands Initiative.

Outside the Chattooga Watershed

Develop public-private partnerships to protect adjacent
critical habitat owned by Duke Power to the Northeast and
Georgia Power to the South.

Link the Northeast areas to other “Mountain Bridge” lands,
including the Mountain Bridge Wilderness, Jones Gap State
Park, Caesar’s Head State Park, Table Rock State Park, and
the Greenville Watershed.

Link the South and Southeast areas to other reserves of
native habitat, including the Tallulah River Gorge, Pan-
ther Creek, Chauga River Drainage, and the new Brasstown
Creek Heritage Preserve.

Complete similar conservation plans for other special ar-
eas in the Southern Appalachians beyond the Blue Ridge
Escarpment, such as the Black Mountains plan currently
under development by the Southern Appalachian Forest
Coalition. Link these and other conservation plans across
the Southern Appalachian landscape.




Peer Review

This document was reviewed by a group of inde-
pendent, practicing scientists, who gave valuable criticism
that we have incorporated into the final plan document.
Where an issue raised by a reviewer was not directly in-
corporated above, we make an effort to explain why here.

Our evaluation assesses the occurrence of biologi-
cal "elements"—species and communities—without ana-
lyzing whether these elements have the site and landscape
processes needed for their persistence. However, we think
this kind of analysis is important. Two efforts are now
underway to facilitate such an assessment. The first is a
careful review of existing literature on the species and com-
munities of the Chattooga watershed, using an existing
annotated bibliography (Rundle, 1995). The second is field
studies of herbaceous plants, salamanders, and birds be-
fore and after timber harvest in areas presently slated for
timber harvest in the Tuckaluge project area. The goal of
these studies is to assess the effects of timber harvest on
selected biodiversity elements, and the results will pro-
vide baseline data that will help address whether the pro-
posed plan can provide sufficient habitat to maintain vi-
able populations of the plants and animals monitored. Such
baseline data provide the basis for tract-specific protec-
tion priorities, the seriousness of specific threats, target
population trends for key wildlife, and the success of man-
agement activities, including recreation impact assessment,
and restoration efforts. In short, many opportunities lie
ahead for further cooperation and progress toward the
long-term conservation of the Chattooga River watershed.
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Figure reference for
the GIS Analysis

See pages 16-17 for detailed analysis.

Figure 1 - The Chattooga Watershed
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Figure 3 - Existing and Potential Old Growth Forest
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Figure 4 - Roadless Areas
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Figure 6 - Sub-Watershed Network

% Cashiers

Georgia

South
Carolina

Fig 6
{) Sub-Watershed Newvork
B8 First Sip
[ Ciy Limits
¢ State Boundaries
/\/ Major Roads and Highways

Long Creck

0 1 4 6 8

2 10 Miles
[ e s it [ |

27

|

North Carolina

South
Carolina

28 s
RMonqgain Rest
&

;

ol 4
AU

o
£ O Whetstone Rd 1‘, 107

Tiger ’wf‘f

I77% Chattooga Basin

Taﬂulahl-‘auV“ Chattooga Conservation Plan
Yot Currently Protected Areas
5 :
£ % City Limis
§ Lok City

PR

F%¢, Major Roads and Highways
ﬁ Suate Boundaries

2 G 1 4 6 8 10 Miles
[T I [ I | ER|




"I found the Chattooga Conservation Plan to be extremely well written, logically organized,
and easy to follow from beginning to end. I commend the authors for a fine job".

— Randy Kautz, Biological Administrator,
Florida Game and Fresh Water Fish Commission

"This proposal clearly reflects a great deal of thought, collaboration, knowledge and dedication. It is
written very well with a clear organization and effective style. The case is made without excessive
jargon...This is a very good job".

— Henry Wilbur,
Department of Biology, University of Virginia

"I am impressed with the Chattooga Conservation Plan...it is well organized, well written in a
style and format that is understandable to multiple audiences, reflects good conservation science
theory, provides an excellent overview of the region’s ecological context, and has an excellent
discussion of the economic setting".

— Robert Sutter,
Director of Biological Conservation, The Nature Conservancy

Chattooga River Watershed Coalition
P. O. Box 2006
Clayton, Georgia 30525

Phone: 706-782-6097
Fax: 706-782-6098

E-mail: crwc@igc.apc.org




