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ABSTRACT / Security buffers of Department of Defense 
(DoD) and Department of Energy (DOE) reservations provide 
long-term habitat protection for many rare and endangered 
species. The importance of these government-owned 
reservations as nationally valuable resources has been 
relatively unrecognized. During the last 50 years, the DOE 
Oak Ridge Reservation (OUR) has been a relatively protected 
island in a region of rapidly expanding urbanization and land 
clearing. Consisting of the Oak Ridge National Environmental 

Research Park and associated lands surrounding DOE 
facilities at Oak Ridge Tennessee, the unique nature of the 
OUR in the surrounding landscape is clearly visible from the 
air and has been documented using remote sensing data. 
Although forests dominate much of other regions of eastern 
Tennessee, this 15,000-ha tract of mostly natural forest 
habitat is unique in the southern Ridge and Valley 
physiographic province, which is otherwise widely developed 
for pasture, marginal cropland, woodlot, and urban uses. 
Twenty state-listed and federal-candidate plant species are 
known to be present on the ORR. This richness of species, 
which are provided protection by state and federal laws, 
exceeds that of the Great Smoky Mountains National Park on 
a species area basis and is an index of the value of the ORR 
both regionally and nationally in conserving biodiversity. With 
the end of the Cold War, changing DoD and DOE missions 
combined with increasing development pressure contribute 
to uncertainty in the future management of security 
reservations. 

Many public lands in the United States, such as na- 
tional parks and national forests, traditionally have been 
managed for their importance in the protection of biotic 
resources. These lands provide protected havens for 
native biota and reservoirs for wildlife that supply species 
to surrounding areas. Large protected tracts provide 
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space for area-sensitive species that otherwise may be 
absent or scarce in the region. 

However, other long protected areas that are less 
well known for their role in conservation are the security 
reservations of both the US Department of Defense 
(DoD) and US Department of Energy (DOE). Many 
DoD and DOE lands are potentially unique as protected 
areas because,the criteria used to select the lands differ 
substantially from those that apply to most other na- 
tional public lands. Many national forest, park, and Bu- 
reau o f  Land ~ a n a ~ e m e i t  (BLM) lands have been des- 
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and agricultural development has expanded, natural 
ecosystems have decreased in areas surrounding these 
DoD and DOE security reservations. These ecosvstems 
are often representative of types that were once abun- 
dant and widespread in the United States but are in- 
creasingly threatened by human development (Noss 
and others 1993). As agency missions have changed 
over the years, the protected status of s e c u r i ~  reserva- 
tions has also changed, especially at the DOE facilities 
where large security buffer areas have become less im- 
portant as missions have shifted away from production 
of nuclear weapons components. With the end of the 
Cold War and intensifjing development pressure. the 
f~ittire of security reservations is uncertain. DOE is cur- 
rently evaluating the future use options for its land areas. 

The Nature Conservancy and DoD have recently 1111- 
dertaken biological inventories of DoD lands to search 
for and protect rare species and habitats on military 
reservations (Nickens 1993). DOE reservations, such as 
the Oak Ridge Reservation (ORR) in Tennessee, the 
Hanford reservation in Washington (Gray and Rickard 
1989). and the Savannah River Site in South Carolina 
(Cohn 1994) also contain examples of natural ecosys- 
tems supporting rare species on lands surrounded by 
increasing development. Undeveloped areas of many 
DOE reservations, including the ORR, are managed 
as National Environmental Research Parks-important 
research reference areas for experimental comparisons 
with human land use in surrounding areas. Designation 
of the DOE ORR as a mangement unit in the Southern 
Appalachian Man and the Biosphere (SAMAB) regional 
biosphere reserve is additional recognition of the impor- 
tance of these sites both for research reference areas 
and protection of biotic diversity (Franklin 1977, Frank- 
lin and others 1990, M4B Task Force 1974). 

Like other government-owned security buffer areas 
around DoD and DOE facilities (Cohn 1994, Gray and 
Rickard 1989, Nickens 1993), the ORR's plant and ani- 
mal life is situated in a relatively intact ecosystem that 
is highly diverse when compared with surrounding areas 
in the same physiographic province. The ORR- 
protected from land-use development that has affected 
the surrounding private land for the last 50 years- 
provides an invaluable reference point for determining 
the effects of human activities on natural resources in 
general and in the Ridge and Valley physiographic prov- 
ince in particular. Current management of the ORR 
includes control of access (the ORR is generally closed 
to the public), maintenance of security buffers around 
production and research facilities. enhancement of eco- 
logical research opport~inities, and conservation of nat- 
ural resources, including inventories of populations and 
designation of protected natural and research reference 

areas (Cunningham and others 1993, Pounds and oth- 
ers 1993). Managment decisions are made by the Oak 
Ridge Operations DOE Land Management committee, 
which receives recommendations from an ORR Re- 
source Management organization (RiiO) . The RMO 
evaluates potential impacts to all aspects of operation 
and management of the ORR including security, emer- 
gency management, site development, environmental 
compliance, as well as ecological concerns, 

The future of the ORR is uncertain. DOE is currently 
evaluating options for future use including acquiring 
input from exter~~al  stakeholders and assessing biodiver- 
sity of the ORR through the Nature Conservancy (1995). 
External pressure to use DOE land for economic growth 
has alwavs been important and will continue to affect 
management decisions. For example, during the early 
years of the ORR, a forest management program was 
established to make economic use of the "unused" land 
inside the security buffer and some preexisting hayfields 
have continued to be managed for economic return. 
Changes in international and national politics and eco- 
nomics and changing national priorities have affected 
DOE missions and have paralleled increasing pressures 
on DOE to release ORRland for industrial or residential 
development. Although the future of DOE and DoD 
lands is uncertain, their importance to conservation of 
biodiversity in the United States should not be over- 
looked. 

Using the ORR as an example of the importance of 
DoD and DOE lands in conservation, this paper details 
the history of the ORR, its current biological signifi- 
cance relative to the surrounding landscape, and the 
relationship of past and present management of the 
ORR to the persistence of important biological re-. 
sources. Remote-sensing data, biotic and land-use recon- 
naissance information, and intensive biotic surveys with 
emphasis on endangered, threatened, and sensitive 
plant species are used. Plant species are emphasized 
because more information on them is currently available 
than for other organisms on the ORR. 

History of ORR 

The ORR, consisting of the Oak Ridge National Envi- 
ronmental Research Park and associated lands sur- 
rounding DOE facilities at Oak Ridge, Tennessee, is 
about 15,000 ha of mostly contiguous native forest. As 
with other DOE and DoD sites, the federal government 
acquired the ORR's approximately 1000 individual 
farmsteads consisting of forest, woodlots, open-grazed 
woodlands, and fields as a security buffer for military 
activities (Figure 1) (Fielder and others 1977). Agricul- 
tural practices of the time resulted in severe erosion on 
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Figure 1. The Oak Ridge Reservation 

most slopes. Except on very steep slopes, most of the 
forest was cut for timber-although not necessarily 
cleared-and many partiallv cut forest areas were used 
as rough pasture (Dale and others 1990). 

After public access to the ORR lands was restricted 
in 1942, natural succession and planting of pines re- 
sulted in reestablishment of forests on most of the reser- 
vation. Between 1948 and 1954, many of the abandoned 
fields were planted with native and nonnative pine plan- 
tations. By 1977, less than 1000 ha was maintained as 
experimental pasture, hay, or cropland (Strock 1970). 
Some of that agricultural land is no longer part of the 
ORR, and much of the remainder is in early successional 
vegetation. From 1965 to 1986, the ORR was selectively 
logged and pine plantations replaced some natural re- 
generation as part of a timber management program. 
Forests are not currently managed for timber pro- 
duction. 

In the mid-1950s, white-tailed deer (Odocoileus virgin- 
ianus) became reestablished on the ORR. Because of 
steadily increasing collisions of vehicles with deer and 

liability concerns, public deer hunts are now conducted 
annually. Currently, all of the ORR is a wildlife manage- 
ment area, managed by the Tennessee Wildlife Re- 
sources Agency (TWRA) (Parr and Evans 1992). 

Of the nearly 24,000 ha originally included in the 
ORR in 1942, about 8500 ha have been released from 
federal ownership to the City of Oak Ridge, primarily 
during the 1950s as the city was incorporated. In subse- 
quent years, other federal agencies have received about 
1200 ha, including a future industrial park site, and 
additional areas have been released to the City of Oak 
Ridge for residential, commercial, and industrial use, 
including two highway corridor industrial parks, a com- 
mercial/oEce park, a residential area, and an area 
whose future is currently undecided. Of the remaining 
15,000 ha of the ORR, less than 3000 ha contain devel- 
oped sites for the three DOE facilites, less than 1400 
ha are in waste sites or remediation areas, and about 
8700 ha is Research Park. 

Within the undeveloped areas of the ORR, current 
natural resource management emphasizes legal compli- 
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ance issues, such as threatened and endangered species 
and wetlands. Management decisions incorporate best 
management practices for streams and wetlands and, 
when economically feasible, enhance targeted natural 
populations and ecosystems. 

Land-Cover Patterns 

All areas of the ORR are relatively pristine when com- 
pared with the surrounding region, especially in the 
Ridge and Valley province. From the air, the ORR is 
clearly a large and nearly continuous island of forest 
within a landscape that is fragmented by urban develop 
ment and agriculture. Satellite imagery, aerial photo- 
graphs, and surface reconnaissance were used to develop 
a land-use cover map of the ORR and surrounding lands 
to document this pattern (Chatfield and Graham 1993). 

Results of the remote-sensing analyses show that in 
1984 and 1987, about 70% of the ORR was in forest cover 
and less than 2% remains as open agricultural fields (Fig- 
ure 2).  The forests are mostly oak-hickory (Quercus- 
Caqa) , pine-hardwood (Pinus-hardwood), or pine. 
Communities are generally characteristic of the inter- 
mountain regions of Appalachia. Oak-hickory forest, 
which is mostwidely distributed on ridges and dry slopes, 
is the dominant association. Minor areas of other hard- 
wood forest cover types are found throughout the ORR; 
however, these were not identifiable from the remote- 
sensing data. They include northern hardwoods, a few 
small natural stands of hemlock (Tsuga canadensis) or 
white pine (Pznus s lroh) ,  and floodplain forests. 

Successional and planted native shortleaf (Pinus echi- 
nata) and Virginia (P. virginian.~) and nonnative loblolly 
(Pinus taeda) pines have been important forest compo- 
nents on the ORR on old fields. Following episodic 
outbreaks of the native southern pine beetle, hard- 
woods, such as tulippoplar (Liriodadron tulipijiia), have 
replaced pines through natural succession in some of 
these areas (Figure 3). 

Unique Biotic Features and Land Use 

As is the case for other DOE sites (Gray and Rickard 
1989, Reynolds and others 1986). the ORR is both a 
refugium for rare species (Table 1) and an area of 
recruitment to surrounding environments. Although 
few data are available to characterize emmigration of 
biota from the ORR (see wildlife discussion below), 
many ecological communities with unique biota, often 
including rare species, are known to exist within the 
larger framework of mixed hardwood and pine forest 
on the ORR. These communities were not detectable by 
the remote sensing because their spectral characteristics 

were indistinguishable from others; they were identified 
instead during botanical surveys. A preliminary report 
on biodiversity of the ORR by the Nature Conservancy 
(1995) recognized 69 distinct conservation sites and 
three large landscape complexes important because of 
concentrations of rare species, rare communities, and 
large blocks of relatively highqualityvegetation. Biologi- 
cally important communities on the ORR, including 
six Tennessee State Registered Natural Areas, occur in 
areas of uncommon soil tpes, river bluffs, seeps and 
springs, and in large expanses of forest (Pounds and 
others 1993). Cedar barrens, river bluffs, and wetlands 
are habitat for most rare species on the ORR. 

Cedar Barrens 

Cedar barrens (DeSelm 1994, DeSelm and Murdock 
1993, DeSelm and others 1969), also called xeric lime- 
stone prairie (Baskin and others 1994), are naturally 
occurring forest openings on shallow, flaggy limestone 
soils throughout the Ridge and Valley province In gen- 
eral, barrens are convenient for construction, off-road 
vehicles, and dumping. They are generally unsuitable 
for tillage crops but are sometimes used for intensive 
grazing, which has resulted in species impoverishment 
(DeSelm 1989, DeSelm and others 1969). In contrast 
to sites in surrounding areas, species assemblages typical 
of barrens have persisted on the ORR in many locations 
(Figure 1) (Cunningham and others 1993, Pounds and 
others 1993). Many of these openings have decreased 
in size during the past 50 years, perhaps because of too 
much protection from disturbance. Future manage- 
ment of these areas may need to include controlled 
burning, selective removal of encroaching forest, or in- 
termittent grazing, which are thought to be important 
for maintaining barrens (DeSelm 1994, DeSelm and 
Murdock 1993) and to ensure their long-term persis- 
tence. Currently, these areas are not actively managed 
except for mowing in rights-of-way. 

One of the ORR's cedar barrens hosts one of the 
largest known populations of tall larkspur (Table 1) in 
the world. Absent from adjacent areas that were recently 
grazed, this population expanded rapidly on a newly 
created 90-m-wide utility corridor and is abundant in 
older utility corridors managed by annual winter mow- 
ing after seed capsule maturation. Another unique bar- 
rens complex that was originally part of the ORR is 
Crowder Barrens State Natural Area, which contains 
four state endangered plant species (Somers 1989) : prai- 
rie goldenrod (Solidago ptnrmicoides) , slender blazing star 
(Liatris cylindracea) , earleaf foxglove (Agalinus auricu- 
h a ) ,  and tall larkspur. (The tatter two are also candi- 
dates for federal listing.) The Crowder barrens experi- 
enced an intermittent disturbance regime for several 
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Figure 2. Regional land-use map. Figure prepared from a 1984 Landsat Thematic Slapper image by R. Washington-Allen and 
T. Chattield. 

years as a maneuvering ground for military tanks by the 
national guard. Disturbances at these two sites were 
apparently compatible with the persistence of these rare 
plant species. Discussions among ecologists at Oak 
Ridge National Laboratory, US Fish and Wildlife Ser- 
vice, Tennessee Department of Environment and Con- 
servation, and the Nature Conservancy are currently 
underway to plan active management of tall larkspur 
populations on the ORR. 

River Bluffs 

Limestone river bluffs occur on the ORR where the 
Clinch River and its major tributaries have cut through 

alternating limestone and siltstone ridges (Figure 5). A 
series of dams on the Tennessee River and its tributaries 
has resulted in permanent flooding of most lower slope 
and bluff habitats along rivers and lower reaches of 
major streams in the Ridge and Valley province of Ten- 
nessee. Below Melton Hill Dam (Figure l) ,  where less 
suitable habitat is permanently flooded on the ORR, 
some river bluff communities have greater vertical distri- 
bution than above the dam. River bluffs on the ORR 
range from sheer cliis to steep rocky slopes. Five state- 
listed species, including three candidates for federal 
listing (USDI-FWS 1993) (spreading false foxglove, Ap 
palachian bugbane, Carey's saxifrage, northern bush- 
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Figure 3. Tulip poplar 
(Liriodadron tuiip+ra) on an 
abandoned field adjacent to 
native forest and young pine 
plantation. 

Figure 4. Typical cedar barren 
on the O M .  

honeysuckle, and butternut) (Table 1) are found in the ORR. Future management decisions will be based 
these communities. River bluff communities are gener- on field studies currently in progress. 
ally less susceptible than cedar barrens to ongoing habi- 
tat loss because they are too steep and rocky for agricul- Wetlands 

tural use and generally unsuited to intensive urban Wetlands in the Ridge and Valley province, as in 
development other than home construction, trampling, most of the United States, have been lost because of 
and canopy removal in highly valued lake-front or lake- permanent flooding by impounded rivers, drainage, 
view property. These sites are not actively mangaed on conversion to agricultural use, fill, and urban develop 



Table 1. Status of ORR rare plantsa 

Statusb 

Protection of Biota on Non~ark Public Lands 

Species Federal State 

Aureolaria patula (spreading false foxglove) C2 E 
Cimicifuga rurubifolia (Appalachian bugbane) C2 T 
Delphinium exaltaturn (tall larkspur) C2 E 
Juglans cinerea (butternut) C2 T 
Cypnpedium acaub (pink lady-slipper) E 
Liparis loeselii (fen orchid) E 
Dieroilla lonicera (northern bush-honeysuckle) T 
Folhergilla major (mountain witch-alder) T 
Hydraslis canadasis (goldenseal) T 
Lilium canadense (Canada lily) T 
Panax quinqu~olius (ginseng) T 
Phtanthera @a var herbiola T 

(tuberculed rein-orchid) 
Phlanthera peramoaa 

(purple fringeless orchid) 
Elodea nuttallii (Nuttall's watenveed) S 
SaxsJ?aga careyana (Carey's saxifrage) S 
Spiranthes ovalis (lesser lady's tresses) S 
Carex gruvida (heavy sedge) S 
Draba ramosissinla (branching Whitlow grass) S 
Juncus brachycephalus (small-headed sedge) S 
Scirpus/luviatilis (river bulrush) S 

Nearly half of all state-lis~ed or Federal-cadidate species currently 
growing on the ORR are found in or near wetlands. 

'E = endangered; T = threatened; Ci  = proposed federal listing 
likrlv: C2 = candidate For federal listing, more information needed; 
S = special concerll in Tennessee (USDI-FWS 1993, Somers 1989). 

, '< - 

ment. Because wetland soils are often productive when 
drained, wetlands are probably more affected by agricul- 
tural use in the surrounding region than are other natu- 
ral communities. 

On the ORR, biologically important wetlands occur 
along intermittent stream drainages in cleared utility 
corridors that parallel ridges and in wet meadows and 
marshes associated with streams and seeps (Figure 6) 
(Cunningham and Pounds 1991. Pounds and others 
1993). Although most wetland species found in the 
ORKs wetlands are common and widespread through- 
out the region, at least nine wetlands are biologically 
important. containing state-listed or federal-candidate 
species. Two are recognized as state-registered natural 
areas including the unique Hembree Marsh State Natu- 
ral Area. Nearly half of all state-listed or federal-candi- 
date species on the ORR are found in or near wetlands 
(Table I) ,  including three orchids, two sedges, the Can- 
ada lily, river bulrush, and Nuttall's waterweed. 

All of these species and communities are assumed 
to be vulnerable to prevailing land use outside the ORR, 
especially alteration of hydrology of wetland habitats, 

grazing, and other agricultural use. Before enforcement 
of wetland protection regulations, urban development 
destroyed many wetland habitats. In recent years, a "no 
net loss of wetlandsn policy on the ORR has effectively 
protected these species, even in areas where develop 
ment or environmental restoration projects have taken 
place. Additionally, beaver populations have reestab- 
lished on the OHR within the last 10 years. The long- 
term biotic effects of this active restorer of wetlands are 
not known, but their damming of major streams and 
tributaries is creating additional temporary wetlands. 
Currently, management of wetlands consists of delinea- 
tion, mapping, and avoidance of wetlands and flood- 
plains. Populations of wetland orchids are often dy- 
namic, and optimal management of habitats for these 
smcies is not currentlv known. 

In contrast to the protection of plant species, which 
may be effective on fairly small areas. large blocks of 
land are often necessary to provide adequate protection 
for many species of wildlife. The large protected area 
of the ORR provides a refugium for about 60 reptilian 
and amphibian species; more than 120 species of terres- 
trial birds, 32 species of waterfowl, wading birds. and 
shorebirds; and about 40 mammalian species (Parr and 
Evans 1992). As part of current environmental restora- 
tion projects, extensive data on the distribution and 
occurrence of wildlife throughout the ORR are being 
collected and will contribute to future management de- 
cisions. At present, undisturbed limestone caves and 
adjacent bluffs are known to provide habitat on the 
ORRfor the federal-candidate (USDI-FWS 199rLa) green 
salamander (Aneides a m a s )  and may also be wed by 
the recently reported federally endangered (USDI-FWS 
1991) gray bat (Myotis g+acens). Although none of the 
rare large mammalian predators have resident popula- 
tions on the ORR (the area is not large enough to 
support them) (Kroodsma 1987), smaller mammalian 
predator populations and several protected raptorial 
buds are known to use the ORR for either foraging or 
breeding (Parr and Evans 1992). 

The protected natural ecosystems adjacent to river 
reservoirs and embayments bordering the ORR have 
also provided unique opportunities for waterbirds. 
These include successful nest platforms for state threat- 
ened osprey (Pandwn haliaelus), two rookeries of great 
blue herons (Ardea herodim), feeding areas for the black- 
crowned night heron (Nycticorax nyctzcorax) , and forag- 
ing and nesting areas for a large nonmigratory popula- 
tion of Canada geese (Branta canahis)  (Parr and Ev- 
ans 1992, Pounds and others 1993). 
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Figure 5. Rocky slope and 
limestone bluff on the ORR 
adjoining hlelton Hill Lake. 

The ORR is known to be both a reservoir and source 
for several species whose young leave the reservation. 
These include white-tail deer (Odocoileus uirgs'nianus) 
(Story and Kitchings 1982), bobcat (Lynx m@) (Kitch- 
ings and Story 1979), fox (Vulpes sp.) (Greenberg and 
others 1988), osprey, and great blue heron. American 
wild turkey (Meleagtisgallopavo), which were introduced 
to the ORR in 1986 and 1987 (Minser and others 1992), 
have been so successful that they are now trapped and 

Figure 6. Forested wetland on 
the ORR. 

exported to other areas by TWRA to establish breeding 
flocks, as deer have been in the past. The Canada goose 
population has also been extremely successful and will 
be used to stock other area$. 

Long-term protection of large blocks of natural vege- 
tation on the ORR has provided many headwater 
streams of high water quality. Most streams of similar 
soil and topographic position in the surrounding region 
are highly impacted by agricultural use, land clearing, 



Protection of Biota on Nonpark Public Lands 21 5 

and developn~ent. The Tennessee dace (Plioxin~cs tmznes- 
seensis), listed by Tennessee as in need of management, 
is restricted to very small. generally less than 'I-m-~vidc, 
low-gradient woodland tl-ibutaries in the upper Tcnnes- 
see River drainage. Fewer than 40 populations of this 
species are known to exist. 11 is abundant in seven 
streams on the ORR, which may be a stronghold for the 
species (Etnier and Starnes 1993). Stream management 
zones pro~ide some protection of habitat Ibr the dace. 
hut entire watersheds require careful managemen1 to 
ensure maintenance of water quality and streamflolv. 

As natural habitats around the globe continue to 
shrink and conflicts arise over attempts to protect listed 
species, increasing attention is being focused on popula- 
tions of neotropical migrant land bil-ds. amphibians. 
and other fish and wildlife that are declining at an 
alarming rate but are not legally protected as rare spe- 
cies. The relativel! pristine natural condition ol thc 
ORR pro~ides a protected environment ~ O I -  species vitl- 
riel-able to characteristic human activities, especial1:- 
those species that require large blocks of contiguous 
forest, 

The importance of forests in the Tcnnessee Vallev 
flyvay to small migratory land bil-ds is currently being 
investigated (Ford and Cooper 1993). Because few large 
blocks of forest remain in this region of the Ridge and 
Valley province, indivdual remaining blocks of forest 
may be critical to some species For foraging and resting. 
Many species sensitive to nest predation and parasitism 
(Terbor-gh 1989) are more likely to nest successfull\- in 
the large contiguous forest blocks of the ORR than in 
the surroitnding region. Some neotropical migrant 
birds reported to nest on the ORR. including thc rcd- 
eyed vireo (\4reo oliz~rrreozc.v). federal-candidate cerulean 
warbler (De~zdroiro c ~ r ~ ~ k a )  . and Louisiana water thrush 
( S ~ i r t r u . ~  molacilla') (.hderson and Shugart 19'74) as well 
as the local migrant red-shouldered hawk (Bzrteo lin- 
ealus) and resident pileated woodpecker (Dtyocoflltsflil~a- 
[us). have the maxim~tm probability of occurrence in 
blocks of contiguous forest greater than 3000 ha (Rob- 
bins and others 1989). Although some area-sensitive 
species apparently will nest in much smaller areas, some. 
such as the cerulean ~varbler. are rarely fo~und in forest 
patches of less that 700 ha, and all are more likelv to 
be present near large blocks of forest (Robbins and 
others 1989). 

Historically, there has been no active management 
of the ORR to meet the needs of these ~vooclland spccics. 
Current managelnenl. inclitdes identification ol im- 
portant landscape areas and allowing natural s~tccession 
or planted native pines and hardwoods to revegetate 
sites previously planted in nonnative lol~lolly pine. Re- 
centlv identified nesting areas of the g~-asshopper spar- 

row (Ammodramus savannnni~n) , listed by Tennessee as 
in need of management, are in active ha!firlds. The 
mowing .;checIule of these areas has been modified to 
enhance nesting success. 

Biotic Sign~ficance of Protection of 
Representative Ecosystems 

As is true for many DoD and DOE rese~~ations, parts 
of the ORR were farmland at onc time. ;\gricultural 
practices of the region 30 vears ago included row crops 
grown on high11 erodable soils and overgrazing. Both 
practices resulted in severe erosion and loss of produc- 
t i ~ i t ~ .  but most early farming practices did not result in 
extensive eradication of native plant populations as do 
many cul-rcnt practices. Fescue grass. a highly invasive 
exotic that tends to crowd out native spccies, became 
widelv used only after b'o~-ld War I1 (DcSelrn 1994). 
Comparatively complete barrens con~m~tnities that were 
i~secl for pasture prior LO 1942 (DeSelm and others 1969) 
have sunlved o n  the ORR, while some pastures on simi- 
lar soil types in counties adjacent to the ORR are domi- 
nated by fescuc Molvecl and heavily grazed barrens lose 
more that 1.5 and 63% of typical barrens species. respec- 
tivel! (DeSelm 1989). 

The presence of 20 species o f  listed plants (Table 1) 
is an importan1 indicator ol' the unique character of 
ecosystems on the ORR. in contl-ast to the surrounding 
region's extensive land clearing and urbanization. The 
ORR is richer in federally listed and candidate plant 
spccies. on an area basis, than the Great Smoky Moun- 
tains National Park (GSMNP). one of the richest centers 
of biodiversity in the eastcl-11 Vnited States (Table 2 ) .  
Although this comparison ignores abundance, vigor, 
and I-elative importance of the ORR and CSklNP to 
individual species. i t  does highlight the value of thc 
ORRRidge and \'alley site lo biodiversity and rellects thc 
~nassive loss or degradation of habitat of plant spccies 
originally found in habitats suitable for agriculture and 
urban development in the Ridge and \'alley province. 

The difference in distribution and extent of forest 
habitats on the ORR compared with the s~trrounding 
area is clearly visible from an aerial view. The ORR is 
unique in its location and composition in the Ridge 
and \.'alle! province. Other large contiguous blocks of 
forcst and PI-otccted lands are locatcd either on the 
C~tmberlanci Plateau to the \vest or in the Blue Ridge 
provincc [o the east. The onlv other large protected 
block of forest in the Ridge and Valley province in 
'Tennessee is Chuck Swann M'ildlife Management Area. 
a large forested tracl north of thc ORR. The \alleys of 
the Chuck Swan11 refuge are flooded bv Norris Lake, 
however. leaving only the forested ridges above water 
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Table 2. Comparison of the ORR with Great Smoky Mountains National Park (GSMNP)' 

Federally listed or Xpproximate elelation Total number of 
.Area (ha) candidate species (K) Number per ha range (m)  vascular plant species 

GSMNP 439,000 13 
ORR 30,316 4 

,'The ORR is richer in federally listed (USDI-FWS 1994b) or candirlate plant (CSDI-FM'S 1993) species, on an area basis, than the Great Smok\. 
Mountains National Park (GSMNP). one of thc richest centers of biodiversiy in thc c-;atcm Vnited States. 

"IVhire (1982) 

'Cunningham and others (1993) 

Two major challenges face ORR and other DOE and 
DoD natural resource management in the future: re 
sponding to development pressure and pursuing eco- 
nomically viable active management options Manage- 
ment will continue to be structured primarily by agenc! 
missions, and secondarily by economic, compliance, 
and liability issues. However, in contrast to the some- 
times negative public image of DOE and DoD reserva- 
tions as polluted, radioactive, or munitions-strewn waste- 
lands, many reservations also provide high-qualitv 
habitat for threatened and endangered species. All of 
the agency management constraints provide opportuni- 
ties for enhancement and consenlation of selected s p e  
cies and ecosvstems. 

Conclusions 

Management of the DOE ORR as a security buffer 
has resulted in long-term habitat protection for many 
important species because of the history, edaphic fea. 
tures, and lack of traditional land use and development 
on ORR lands during the last .?0 years. Ecosystems on 
the ORR contian one of the largest known populations 
of federal-candidate tall larkspur and originall! con- 
tained one of the region's highest qualit? cedar barren 
communities. After experiencing prevailing land-use 
and development pratices up to the time of acquisition, 
it has become a natural laboraton of ecosystems that 
have experienced 50 years of natural processes. I t  also 
contains large blocks of contiguol~s forest that provide 
habitat for area-sensitive species, protection for species 
vulnerable to human activities, and opportunities for 
comparison of natural ecosystem functions of the Ridge 
and Valley with the s~~rrounding region. Althougl~ the 
importance of park and national forest lands to conset-- 
vation is widel? recognized, protected ecosystems like 
those found on DOE reservations-in regions of rapidly 
expanding i~rbanization and land clearing-are less well 
known. Ongoing surveys of DoD resenrations by the 
Nature Conservancy and of DOE reservations b) re- 
searchers at National Environmental Research Parks are 

identifi ing reservoirs of listed species, further emphasiz- 
ing the importance of these public lands to the consenra- 
tion of biotic diversi~. The future of natural resources 
on the ORR and other DOE and DoD lands is uncertain. 
The intcrpla! between changing poli~ical needs and 
agency missions, the continuing pressurc for economic 
development, and public demands for protection of 
natural resources will determine future mangement o p  
portunities. Increasing public awareness of ecological 
issues and the need for compliance with environmental 
laws will ensure some protection of specific resources 
such as threatened and endangered species. Other im- 
portant ecological attributes that are not protected by 
law, including cedar barrens, large blocks of native f'or, 
est, and native riparian and valley communities of the 
ORR are certain to be threatened with future industrial 
and residential development 

Note Added in Proof 

A preliminan. assessment of biodiversity of the ORR 
b) the Nature Consel-vancy completed in May 199.5 
noted '"7'2 occurrences of sig~lificant plant and animal 
species and communitic>s. Using Natural Heritage Net- 
work ran king systems. 8 1 conservation areas w r c  identi. 
fied as being o f  high or very high significance on the 
basis of clusters of rare species and plant communities. 
Three large areas comprising about two thirds or the 
relatively undeveloped regions of the ORR were identi- 
fied that should be protected as ecologically important 
landscape complexes. 
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