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Summary 
Objectives of this Biological Assessment are to: 

• Comply with requirements of the Endangered Species Act (ESA), as 
amended, so that actions by federal agencies not jeopardize the existence 
of federally listed species, or destroy, or adversely modify their critical 
habitat. 

• Assess the effects that implementation of Jefferson National Forest Land 
and Resorce Management Plan standards will have on threatened and 
endangered species known to exist on or near the Forest. 

• Provide biological input to ensure Forest Service compliance with the 
National Forest Management Act (NFMA), and Forest Service Manual 
(FSM) 2670.  

The effects of the Jefferson National Forest Land and Resource Management Plan on 35 
federally listed endangered and threatened species and designated and proposed critical 
habitat are evaluated. 

  

Group Endangered Threatened Total 
Fish  2 4 6 
Mussels 19 0 19 
Birds 0 1 1 
Mammals 4 0 4 
Vascular Plants 2 3 5 
Total 27 8 35 

 

Analysis includes Environmental Baseline, Potential Effects, Cumulative Effects, and 
Determination of Effect.   

Summary of Determination of Effect 

The Determination of Effect for bald eagle, gray bat, Virginia round-leaf birch, and 
Peters Mountain mallow is “no effect.”  No further consultation with the USDI Fish and 
Wildlife Service is required. 

The Determination of Effect for the Indiana bat is “Likely to adversely affect.”  Formal 
consultation was conducted in 1997 and the U.S. Fish and Wildlife Service issued a 
Biological Opinion in September of that year which concluded that, “…it is the 
Service’s biological opinion that forest management and other activities authorized, 
funded, or carried out on the GWJNFs, are not likely to jeopardize the continued 
existence of the Indiana bat.”  Along with this conclusion the Service issued Incidental 
Take along with Terms and Conditions which are non-discretionary to be exempt from 
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prohibitions of Section 9 of the ESA.  The determination of “likely to adversely affect” 
made in this Biological Assessment is still necessary due to the possibility that take may 
occur.  All Reasonable and Prudent Measures, Terms and Conditions, and Conservation 
Recommendations contained in the 1997 BO and incorporated in the previous Jefferson 
Forest Plan by amendment are continued in this Revised Forest Plan, along with 
additional objectives and standards that strengthen conservation of the Indiana bat and 
further reduce the potential for take. 

The Determination of Effect for the remaining thirty species is “not likely to adversely 
affect.”  Informal consultation with the USDI Fish and Wildlife Service is required.  
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Introduction 
The Jefferson National Forest (Forest) proposes to revise the exisiting Land and 
Resource Management Plan (1985) for all of the land’s resources.  This Biological 
Assessment (BA) addresses expected effects under the preferred alternative (Alternative 
I) only.  Relative effects of alternatives on federally listed species can be found in the 
FEIS.  The objectives of this BA are: 

1. Comply with requirements of the Endangered Species Act (ESA), as 
amended, that actions by federal agencies not jeopardize the existence of 
federally listed species or destroy or adversely modify their critical habitat. 

2. Assess the effects that implementation of Revised Forest Plan standards will 
have on threatened and endangered species known to exist on or near the 
Forest. 

3. Provide biological input to ensure Forest Service compliance with the 
National Forest Management Act (NFMA) and Forest Service Manual (FSM) 
2670. 

Forest plans are permissive in that they allow, but do not mandate, certain activities to 
take place; they do not make any irretrievable commitment of resources, and they do not 
contain site-specific decisions (Ohio Forestry Assn. v. Sierra Club, 523 U.S. 726 
(1998)). Therefore, the forest plan’s EIS is limited in its ability to predict what will occur 
over the next 10 to 15 years.  Likewise, a forest plan EIS does not display effects of site-
specific activities.  Planning does not end with approval of the forest plan.  Much more 
work is done as projects are proposed, analyzed under the National Environmental 
Policy Act, decided upon, and carried out (Tenny 2001). 

The direction in the revised Jefferson National Forest Land and Resource Management 
Plan (Revised Forest Plan) is general and does not preclude or replace either the 
requirement for site-specific, project-level consideration of threatened, endangered, or 
proposed species or their critical habitat, or further consultation at that level, if 
necessary, with the USDI Fish and Wildlife Service.  Where needed to protect these 
species from potential adverse effects of management activities, project areas will be 
evaluated for inventory in accordance with procedures outlined in the Region 8 
supplement to the FSM §2672.43 (effective February 15, 2002).  

Planning Area 
The Forest covers approximately 723,000 acres in three states.  In Virginia, 703,000 
acres are located in Bedford, Bland, Botetourt, Carroll, Craig, Dickenson, Giles, 
Grayson, Lee, Montgomery, Pulaski, Roanoke, Rockbridge, Scott, Smyth, Tazewell, 
Washington, Wise, and Wythe Counties; 19,000 acres in Monroe County, West Virginia; 
and 1,000 acres in Pike and Letcher Counties, Kentucky. 

The Forest is located within the Blue Ridge, Ridge and Valley, and Cumberland Plateau 
Provinces.  Elevations range from approximately 500 to 5800 feet.  Topography is 
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characterized by long linear mountains that generally trend northeast to southwest with 
steep slopes, narrow ridge tops, and wide to narrow gently sloping valleys.  The Forest is 
located within seven major river basins – the James, Roanoke, Kanawha (New), Big 
Sandy, Holston, Cumberland, and Upper Tennessee (Clinch and Powell). 

The forests, plant, and animal communities of the Appalachian region are widely known 
to be some of the richest and most diverse ecosystems in temperate deciduous forests 
(Martin et al. 1993).  This high level of diversity abounds despite the intensive land use 
and abuse of the early to mid 1900’s that left much of the region deforested and barren.  
Thus, the high diversity found in the southern Appalachians today is a testimonial to the 
resilience of these systems.  

Proposed Management Actions 
The purpose of this proposed action is to revise the 1985 Jefferson National Forest Land 
and Resource Management Plan.  The Revised Forest Plan (FEIS Alternative I) guides 
all natural resource management activities on the Forest to meet the objectives of federal 
law, regulations, and policy.  The proposal updates the management goals, objectives, 
standards, and monitoring requirements for the 10-15 year planning period beginning 
when the plan is approved.  The proposed action would also affect a wide range of 
socioeconomic factors as they relate to natural resources.  The existing Forest Plan was 
approved in 1985.  Revision is now needed to satisfy legal requirements and address new 
information about the forest and its uses. 

Existing habitat conditions within these forests today are far different from those found 
in the pre-settlement forests.  Objectives in the Revised Forest Plan are geared at 
restoring major forest communities and designed to begin to restore habitat structure, 
composition, and distribution to a desired condition needed to maintain viability of 
species associated with these communities.  It is recognized that compensation for 
significant ecological changes (loss of American chestnut, lack of large tree structure, 
presence of invasive species, suppression of natural fires, etc.) cannot be expected in the 
short term.  Future habitat conditions will depend on far-sighted management decisions. 

Species Considered 
Based on informal consultation with the USDI Fish and Wildlife Service (See Appendix 
A), 35 Threatened and Endangered species were evaluated.  Of these 35 species, 9 are 
known to occur on the Forest.  The remaining 26 occur on lands under other (mostly 
private) ownership near the Forest or in streams or rivers downstream from the Forest at 
varying distances. 
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Table 1. Species considered in this Biological Assessment:  

Taxon Species Common Name Status Comments 

Mammal Corynorhinus 
townsendii virginica 

Virginia big-eared 
bat E No hibernacula/maternity caves on the 

Jefferson NF 

Mammal Glaucomys sabrinus 
coloratus 

Carolina northern 
flying squirrel E Occurs in the Whitetop Mtn – Mt. Rogers 

area 

Mammal Myotis grisescens gray bat E No occurrences on the Forest 

Mammal Myotis sodalis Indiana bat E Two hibernacula on the Forest and two 
near the Forest on private land 

Bird Haliaeetus 
leucocephalus bald eagle T No occurrences on the Forest 

Fish Cyprinella monacha spotfin chub T No occurrences on the Forest 

Fish Erimystax cahni slender chub T No occurrences on the Forest 

Fish Etheostoma percnurum duskytail darter E No occurrences on the Forest 

Fish Noturus flavipinnis yellowfin madtom T No occurrences on the Forest 

Fish Percina rex Roanoke logperch E No occurrences on the Forest 

Fish Phoxinus 
cumberlandensis blackside dace T Occurs on the Forest in the Cumberland 

drainage 

Mussel Cyprogenia stegaria fanshell E No occurrences on the Forest 

Mussel Dromus dromas dromedary 
pearlymussel E No occurrences on the Forest 

Mussel Epioblasma brevidens Cumberland 
combshell E No occurrences on the Forest 

Mussel Epioblasma 
capsaeformis oyster mussel E No occurrences on the Forest 

Mussel Epioblasma florentina 
walkeri tan riffleshell E No occurrences on the Forest 
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Mussel Epioblasma torulosa 
gubernaculum 

green-blossom 
pearlymussel EX No occurrences on the Forest 

Mussel Fusconaia cor shiny pigtoe E No occurrences on the Forest 

Mussel Fusconaia cuneolus fine-rayed pigtoe E No occurrences on the Forest 

Mussel Hemistena lata cracking 
pearlymussel E No occurrences on the Forest 

Mussel Lampsilis abrupta pink mucket 
pearlymussel EX No occurrences on the Forest 

Mussel Lemiox rimosus birdwing 
pearlymussel E No occurrences on the Forest 

Mussel Pegias fabula little-winged 
pearlymussel E No occurrences on the Forest 

Mussel Pleurobema collina James spinymussel E One occurrence on the Forest – may be 
historical 

Mussel Pleurobema plenum rough pigtoe E No occurrences on the Forest 

Mussel Quadrula cylindrica 
strigillata rough rabbitsfoot E No occurrences on the Forest 

Mussel Quadrula intermedia Cumberland 
monkeyface E No occurrences on the Forest 

Mussel Quadrula sparsa Appalachian 
monkeyface E No occurrences on the Forest 

Mussel Villosa perpurpurea purple bean E No occurrences on the Forest 

Mussel Villosa trabilis Cumberland bean EX No occurrences on the Forest 

Plant Betula uber Virginia round-leaf 
birch T One natural occurrence and twenty planted 

occurrences on the Forest 

Plant Iliamna corei Peter's Mountain-
mallow E No occurrences on the Forest 
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Plant Isotria medeoloides small whorled 
pogonia T One occurrence on the Forest 

Plant Scirpus ancistrochaetus northeastern bulrush E One occurrence on the Forest 

Plant Spiraea virginiana Virginia spiraea T Three occurrences with subpopulations at 
each 

 
 
AQUATIC SPECIES 
The Southeastern United States supports the greatest diversity of freshwater mussel 
species in the world (Parmalee and Bogan 1998), and the richest freshwater fish fauna in 
North America north of Mexico (Warren et al. 2000).   A large number of these species 
occur on or near the Forest, including many that are federally threatened or endangered.  
In fact, the upper Clinch River contains more imperiled species than any other watershed 
in the United States (Stein et al. 2000).  See Appendix B for percent (%) of federal 
ownership by various watersheds.  

Potential Management Effects 
Direct and Indirect Effects 

Management actions most likely to create adverse effects to aquatic species are those 
that expose mineral soil, potentially leading to sedimentation, and those that reduce 
vegetative cover near streams, potentially leading to increased water temperature and 
decreased input of leaf litter and large wood. 

Timber harvesting can directly affect sediment transport in streams if it increases (or 
decreases) the supply of sediment, if it alters the peak flow or the frequency of high 
flows, and if it changes the structure of the channel by removing the supply of large 
woody debris that forms sediment storage sites.  Bank erosion and lateral channel 
migration also contribute sediments if protective vegetation and living root systems are 
removed.   

The use and construction of roads, log landings, trails, and other ground disturbing 
activities could increase the amount of erosion during periods of high flow.  Sediment 
loading in streams affects the aquatic fauna directly and indirectly.  Direct effects 
include damage to gills and body surface by abrasion by suspended particles.  Indirect 
effects come from a reduction in available dissolved oxygen, a reduction in suitable 
habitat due to substrate being covered with sediment, a reduction in pool volume, and 
the filling of interstitial spaces.  These all affect habitat quality and complexity. 

If a forested riparian corridor were not left along the streams in a project area, reduction 
of streamside canopy could affect the physical characteristics of the stream channel and 
can also affect food quality and quantity for macroinvertebrates and other stream 
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organisms directly and indirectly.  Direct effects occur by changing the input of 
particulate food (leaf litter).  Indirect effects come from alteration of the structure and 
productivity of the microbial food web through increased sunlight and modifying the 
levels of dissolved organic carbon and nutrients.  Indirect effects of canopy removal may 
include increases in stream temperature.  A 2-5o C warming of small streams can affect 
life history characteristics of macroinvertebrates and developmental time of fish eggs 
(Sweeney 1993).   

Impoundments can alter flow regimes by changing the timing and quantity of instream 
flow below the reservoir.  A decrease in water volume can lead to changes in channel 
morphology, and an increase in water temperature.  Increased flow below an 
impoundment can lead to channel scour and flow levels that disrupt the reproductive 
cycle of aquatic organisms.  For example, high flows could wash away glochidia or 
juvenile mussels.  Impoundments also affect dissolved and particulate organic matter in 
the water column, and can change the natural temperature regime of a downstream river 
reach.  These changes can affect the available food for aquatic organisms and create 
unsuitable thermal habitat.  River habitat above an impoundment ultimately changes 
from a lotic to a lentic system.  Impoundments, as well as poorly designed road and trail 
stream crossings, can block fish passage thereby isolating upstream populations. 

The potential impacts addressed above will be negligible since, under Revised Forest 
Plan direction, the riparian corridor desired future condition is for predominantly 
forested conditions and management is primarily for riparian resources.  An additional 
function of this corridor is to stabilize the streambank, to moderate water temperature 
and promote the growth of desirable algae via shading, to provide soil/water contact area 
for biogeochemical processing of nutrients, and to contribute necessary organic detritus 
and large woody debris to the stream ecosystem.  Protection of federally listed aquatic 
species and their critical habitat will be achieved through Forest-wide and Riparian 
Corridor standards.  In addition, a proactive approach will be taken to not only protect 
riparian ecosystems, but to restore degraded areas where appropriate, and to assist state 
and federal agencies with recovery efforts. 

Cumulative Effects 
A cumulative effects analysis should consider incremental impacts of actions when 
added to past, present, and reasonably foreseeable future actions. The analysis should 
include all actions regardless of who undertakes them.  Cumulative impacts can result 
from individually minor but collectively significant actions taking place over time.  For 
this document, cumulative effects were analyzed through a two-part watershed analysis, 
which included resource assessment and management prescription (Reid 1998). 

Throughout the planning process, the Forest evaluated watersheds using information 
including, but not limited to: Virginia Department of Environmental Quality 303d report 
for impaired waters (VA DEQ 2003); Virginia Department of Environmental Quality 
and Virginia Department of Conservation and Recreation 305b report on non-point 
source pollution (VA DEQ and DCR 2003); Virginia Department of Game and Inland 
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Fisheries collection records; Virginia Division of Natural Resources collection records 
and reports; local knowledge of forest recovery from past conditions; local knowledge of 
current watershed problems; macroinvertebrate, stream habitat, and water chemistry 
information; and geographic information system layers of land use, point source, road 
and strip mine locations.  Through this resource assessment, the Forest evaluated 
cumulative watershed effects associated with land use practices at the 5th Hydrologic 
Unit Code (HUC) watershed level, and their effect on aquatic fauna and habitat.  The 
federally listed aquatic species by 5th HUC level and the percent of Forest ownership in 
that watershed are listed in Appendix B. 

Concurrently, the Forest carried out an interdisciplinary analysis looking at interactions 
between resources with a goal of managing riparian corridors to retain, restore, and /or 
enhance the inherent ecological processes and functions of the associated aquatic, 
riparian, and upland components within the corridor, while minimizing effects to aquatic 
and riparian resources from other activities.  This was done through many meetings and 
discussions, which included not only multi-agency resource professionals, but members 
of the public as well.  From this work, prescriptions, goals, objectives, and standards 
were developed in order to focus management on riparian, aquatic, and healthy 
watershed needs.  This is documented in the proposed Forest Plan, Chapter 4, the 
identification of Priority Watersheds (Revised Forest PlanTable 2-1), and the 
development of Management Prescriptions 9.A.1 (Source Water Protection), 9.A.2 
(Reference Watersheds), 9.A.3 (Watershed Restoration Areas), 9.A.4 (Aquatic Habitat 
Areas) and 11 (Riparian Corridors).  They were designed to not only minimize adverse 
impacts to aquatic and riparian areas, but to maintain them as healthy, functioning 
systems. 

Resulting from the careful development of prescriptions and standards, there should be 
beneficial effects on in-stream uses (including federally listed aquatic species) during the 
implementation of the proposed Forest Plan.  These beneficial effects include, but are 
not limited to: watershed restoration activities, road and recreation site maintenance, 
reconstruction, relocation, and/or closure/rehabilitation; and control and management of 
livestock grazing will reduce sediment that is currently entering the stream system.  
Buffer zone filter strips will limit sediment produced by ground disturbing activities 
(including road construction, firelines, trails, livestock grazing, wildlife habitat 
improvements, prescribed and wildland fire, recreation development, and timber harvest) 
from entering a stream system.  Management of Federal leasable minerals according to 
standard lease terms, additional stipulations, surface use plan of operations, as well as 
Federal and State laws governing both private and Federal mineral development will 
limit sediment and other pollutants from entering a stream system.  Management of 
streamside areas for riparian purposes and needs will increase large woody debris and 
shade.  Stream crossings of roads and trails will allow the passage of desired aquatic 
organisms.  The Revised Forest Plan contains an objective to quantify and maintain 
instream flow needs to protect aquatic organisms when new water use authorizations are 
proposed. 
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Any effects from management activities will be insignificant or discountable and 
therefore, there will be no adverse cumulative watershed effects to the federally listed 
aquatic species addressed in this document or their critical habitat.  For those aquatic 
species addressed that do not occur on the Forest, the main avenues for the Forest to aid 
in these species’ recovery are through educating and working with landowners to protect 
streams and streamside habitat, and assisting efforts to identify additional suitable 
habitat and restore these species to historical habitats as appropriate.  In some cases, 
aquisition of lands within the Forest’s Proclamation Boundary will also be part of 
recovery actions. 

Fish 
Of all the factors contributing to the jeopardized status of Southeastern native freshwater 
fishes, non-point source pollution (primarily siltation) and alteration of flow regimes 
(primarily impoundment) are the largest contributors to fish imperilment.  Etnier (1997) 
points out that these two anthropogenic factors are responsible for 72% of imperilment 
problems, while 23% is the result of the non-anthropogenic factor of a small native 
range.  The remaining 5% contribution toward jeopardizing Southeastern fish is divided 
between the introduction of exotics, point-source pollution, overzealous collectors, and 
unknown factors. 

Duskytail Darter (Etheostoma percnurum)  
Environmental Baseline   

The duskytail darter was federally listed as endangered in 1993  (USDI Fish and 
Wildlife Service 1994b).  The species is endemic to the upper Tennessee and 
Cumberland River systems.  There are four extant populations: three in Tennessee and 
one in Virginia.  The Virginia population is in Copper Creek and Clinch River in Scott 
County, greater than five miles downstream from the Forest.   

This species is found in rocky areas with moderate to fast current in large creeks and 
large rivers.  Slab rocks, free from sediment, are essential for nesting as well as hiding 
cover.  The eggs are attached to the under side of the slab rock and the male remains 
with the nest guarding the eggs.  Food items include midge larvae, mayfly nymphs, and 
micro-crustaceans.  Sight feeding is probably important. 

Potential Effects 

The decline and extirpation of most populations of duskytail darters is attributed to the 
general deterioration of water quality resulting from siltation from logging, mining, and 
waste discharges.  The relict populations are isolated by reservoirs. Because of its 
limited range this species is vulnerable to catastrophic events such as accidental toxic 
chemical spills.  For populations of duskytail darters near the Forest, potential 
management influences include: sedimentation, mineral development, and altered flow. 
Forest-wide and riparian standards will protect the duskytail darter and its habitat from 
sediment released during management activities and mineral development.  Instream 
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flow needs will be quantified and maintained to protect aquatic organisms when new 
water use authorizations are proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the duskytail 
darter because: 

• It occurs greater than five miles downstream from the Forest; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, and altered flow. 

Blackside Dace (Phoxinus cumberlandensis)  
Environmental Baseline 

The blackside dace was listed as threatened in 1987.  Historically, the blackside dace 
likely inhabited many of the small, moderate gradient cool water streams in the upper 
Cumberland River system in Kentucky and Tennessee.  The range of this species has 
decreased  to approximately 35 stream stretches.  The species is found on the Forest in 
the Poor Fork of the Cumberland River, Kentucky.   In addition, blackside dace 
specimens collected earlier from Cox Creek were confirmed in 2001.  This is significant, 
since Cox Creek is a tributary to the North Fork of the Powell River making this the first 
record within the Tennessee drainage (Hylton, R.  2002).  Since then, it has been 
collected from other areas in the North Fork Powell system.  These new occurrences are 
adjacent to the Forest, and it is expected that nearby tributaries also contain blackside 
dace.  Genetics work conducted on the Tennessee drainage blackside dace populations 
concluded that they are recent introductions of this fish, probably by bait bucket (Hylton, 
R.  2002). 

Blackside dace inhabit cool, small, upland streams with moderate flow.  The fish is 
generally associated with undercut banks and large rocks, and it is usually found within 
well-vegetated watersheds with intact riparian areas.  Blackside dace feed on algae, 
diatoms, and small invertebrates.  Spawning occurs in May over the nests of other fish in 
gravel run areas.    

Potential Effects 

The decline of this species is linked to siltation from coal mining and other ground 
disturbing activities, water quality degradation including acid mine drainage, 
impoundments, and residential development.  Competition with the introduced southern 
redbelly dace (Phoxinus erythrogaster) may have displaced blackside dace from the 
warmer waters within its range.  For populations of blackside dace on or near the Forest, 
the potential management influences include: sedimentation, mineral development, and 
altered flow. The Surface Mining Control and Reclamation Act of 1977 prohibits surface 
(strip) mining of coal on the Forest.  Residential development is prohibited on the Forest. 
Forest-wide and riparian standards will protect the blackside dace and its habitat from 
sediment released during management activities and mineral development.  Instream 
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flow needs will be quantified and maintained to protect aquatic organisms when new 
water use authorizations are proposed. 

The Forest will manage and protect populations and historical habitats of blackside dace.  
Protection and active management will be implemented where the species is on, or 
historically occurred on, the Forest.  Protection, monitoring, and augmentation will be 
the primary recovery objectives.  Actions will be taken in order to identify additional 
suitable habitat and restore fish to areas on the Forest where appropriate.   

Determination of Effect 

RevisedForest Plan implementation is “not likely to adversely affect” the blackside dace 
because: 

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, and altered flow; and 

• Positive actions will be taken to manage, protect, and restore habitat and 
populations of blackside dace. 

Roanoke Logperch (Percina rex)  
Environmental Baseline 

The Roanoke logperch was federally listed as endangered in 1989.  It is confined to the 
Roanoke and Chowan drainages of Virginia; the populations are small and separated by 
many river miles of unoccupied habitat or large impoundments.  In the Valley and Ridge 
Province (nearest the Forest), P. rex is contiguously distributed in the upper Roanoke 
River and its lower North and South forks, and is known from lower Mason and Tinker 
creeks.  This species is rare or uncommon, with the largest population in the upper 
Roanoke River from Roanoke city into the lower reach of its main forks (Jenkins and 
Burkhead 1994).  Although this fish is not known to occur on the Forest, it is found 
approximately 2-3 miles downstream from the Forest boundary.   

This species inhabits medium-sized streams that are warm, usually clear, and have 
moderate to low gradient.  Young and small juveniles usually occupy slow runs and 
pools, most frequently sandy areas.  During warmer months, adults typically dwell on 
gravel and rubble in riffles, runs, and pools (Jenkins and Burkhead 1994).    

Potential Effects 

The USDI Fish and Wildlife Service (1992a) stated:  

The largest and most vigorous population, in the upper Roanoke River, is subject to the 
most serious threats:  urbanization, industrial development, water supply and flood 
control projects, and agricultural runoff in the upper basin. 

For populations of Roanoke logperch near the Forest, potential management influences 
are sedimentation altered flows. Forest-wide and riparian standards will protect the 
Roanoke logperch and its habitat from sediment released during management activities. 
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Instream flow needs will be quantified and maintained to protect aquatic organisms 
when new water use authorizations are proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the Roanoke 
logperch because: 

• It occurs two to three miles downstream from the Forest; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation and altered flow. 

Slender Chub (Erimystax cahni)  
Environmental Baseline 

The slender chub was listed as a threatened species in 1977.  Critical habitat is 
designated as: Powell River main channel from the backwaters of Norris Lake in 
Tennessee, upstream through Lee County, Virginia; and Clinch River from the 
backwaters of Norris Lake upstream through Scott County, Virginia.   

This species is endemic to the upper Tennessee River system in Tennessee and Virginia.  
Historically, the species is known from 3 rivers in the drainage, the Clinch, Powell, and 
Holston Rivers.  The slender chub is thought to be extirpated from the Holston River but 
is still known in low numbers from the Clinch River greater than 5 miles downstream 
from the Forest, and the Powell River about 10 miles downstream from the Forest.  

The slender chub is a large river species and it is restricted to moderately to fast flowing 
flats and shoals composed of pea-sized gravel.  Slender chubs occasionally occupy slow 
runs but have never been found in backwater or pool habitat.  The species feeds on 
aquatic insect larvae and small mollusks.  Spawning is thought to occur in the spring.  

Potential Effects 

Siltation, dredging, pollution, water withdrawal, and impoundment are threats to the 
habitat of the slender chub.  The pea-size gravel substrate utilized by the fish is 
particularly vulnerable to destruction by siltation.  Coal fines are a problem in the Powell 
River.  For populations of slender chub near the Forest, the potential management 
influences are sedimentation, mineral development, and altered flows. Forest-wide and 
riparian standards will protect the slender chub and its habitat from sediment released 
during management activities and mineral development. Instream flow needs will be 
quantified and maintained to protect aquatic organisms when new water use 
authorizations are proposed. 

Critical Habitat 

Critical Habitat has been designated for the slender chub.  See the Critical Habitat 
discussion  and determination of effect to Critical Habitat at the end of the aquatic 
species discussion. 
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Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the slender chub 
because: 

• It occurs greater than five miles downstream from Jefferson National Forest 
System lands; and  

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, and altered flow. 

Spotfin Chub (Cyprinella monacha ) 
Environmental Baseline 

The spotfin chub was federally listed as  threatened in 1977.  The species is endemic to 
the Tennessee River system, where it was widely distributed in major tributaries.  There 
are four extant populations: Little Tennessee River (NC), Duck River (TN), Emory 
River (TN), and North Fork of the Holston River (VA).  The Virginia population is 
approximately 10 miles downstream from National Forest land in Scott, Smyth, and 
Washington Counties, VA.  There were historic populations in the Middle Fork Holston 
River (USDI Fish and Wildlife Service 1983e). 

This species is found in medium to large sized streams with slow to swift current over 
various substrates.  Spawning occurs from mid-May to August.  Feeding occurs 
diurnally and includes aquatic invertebrates.  Sight and taste stimuli are used to locate 
food.   

Potential Effects 

Forest-wide and riparian standards will protect the spotfin chub and its habitat from 
sediment released during management activities.  Instream flow needs will be quantified 
and maintained to protect aquatic organisms when new water use authorizations are 
proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the spotfin chub 
because: 

• It occurs approximately ten miles downstream from Jefferson National Forest 
System lands; and  

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, and altered flow. 

Yellowfin Madtom (Noturus flavipinnis) 
Environmental Baseline 

The yellowfin madtom was federally listed as threatened in 1977.  The species is 
endemic to the Tennessee River system up stream of Chattanooga, Tennessee.  There are 
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three extant populations: 1) Citico Creek in Monroe County, Tennessee on the Cherokee 
National Forest; 2) Powell River in Hancock County, Tennessee; and 3) Copper Creek in 
Scott and Russel Counties, Virginia.  They were historically known from the North Fork 
Holston River downstream of the Forest.  The population in Copper Creek  is near, but 
not within, a watershed where the Forest manages land, thus this evaluation does not 
include this population, only the unoccupied habitat of the North Fork of the Holston 
River (USDI Fish and Wildlife Service 1983f).   

This species is found in small to medium sized streams with moderate current free of 
sedimentation.  Cover, especially flat slab rocks, is essential for nesting as well as 
hiding.  The eggs are laid in a clutch under the slab rock and guarded by the male.  
Feeding usually occurs at night.  Food includes aquatic invertebrates.  Sight, tactile and 
chemical stimuli are used to locate food.   

Potential Effects 

The decline and extirpation of most populations of yellowfin madtoms is attributed to 
pollution and siltation from logging, mining, agriculture and construction. The greatest 
threat to the Citico Creek population is an accidental chemical spill that could destroy 
the entire population.  Two other significant threats are sedimentation from ground 
disturbing activities (especially vehicles, horses, and people compacting and denuding 
the stream banks); and habitat destruction from recreational swimmers who pile slab 
rocks in the streams to create dams with deep pools.  These  pools are not quality habitat 
for this species, and the slab rocks are essential to yellowfin madtoms for spawning and 
cover.  All of the yellowfin madtom populations are isolated from the each other by 
reservoirs. 

Forest-wide and riparian standards will protect the yellowfin madtom and its habitat 
from sediment released during management activities, as well as effects related to 
mineral development, and recreational activities.   

Critical Habitat 

Critical Habitat has been designated for the yellowfin madtom.  See the Critical Habitat 
discussion and determination of effect to Critical Habitat at the end of the aquatic 
species discussion. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the yellowfin 
madtom because: 

• The habitat downstream from the Forest is unoccupied; 
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, and altered flow. 
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Mussels 
Recent assessments of North America’s mussel fauna recommended conservation status 
for 67 to 75 percent of the species (Master et al. 1998, Watters 2000).  No other wide-
ranging animal group in North America is undergoing such a high degree of 
imperilment. Thirty-seven species are presumed or possibly extinct and 69 species are 
federally listed as threatened or endangered (Stein et al. 2000).  The adverse 
modification and destruction of aquatic habitats, water pollution, and the introduction of 
non-indigenous species, have been the major causes of mussel declines and extinctions 
during this century (Stein et al. 2000).  

Appalachian Monkeyface (Quadrula sparsa)   
Environmental Baseline 

The Appalachian monkeyface was federally listed as endangered in 1976 (USDI Fish 
and Wildlife Service 1983a).  The following distribution information comes from 
NatureServe (2002):   

Historically thought to have been widespread in the tributaries of the upper 
Tennessee and Cumberland river systems. Distributional records became 
confused when Ortmann lumped Q. sparsa and Q. tuberosa under Q. intermedia 
(Bogan and Parmalee, 1983). Previously restricted to free-flowing reaches of the 
Powell and Clinch rivers above Norris Reservoir in Tennessee (USDI Fish and 
Wildlife Service, 1984) and in one section of the Powell and Clinch Rivers in 
Virginia in Lee and Scott Counties (Neves 1991). 

A new population of this species was found at Cleveland Island in the Clinch River, 
Russell County, Virginia (Pinder, M.  2003).  This species occurs less than 5 miles 
downstream from the Forest. 

The Appalachian monkeyface has been found inhabiting a sand and gravel substrate in 
riffles and shallow shoal areas with moderate current (Parmalee and Bogan 1998).  Fish 
hosts are unknown. 

Threats to the Appalachian monkeyface include impoundments, siltation and pollution 
(NatureServe 2002).  

Potential Effects 

The decline and extirpation of most populations of the Appalachian monkeyface may be 
due to habitat modification, sedimentation, eutrophication, and other forms of water 
quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the Appalachian monkeyface on or near the 
Forest potential management influences include: sedimentation, altered flow, and 
blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the Appalachian monkeyface and its habitat from 
sediment released during management activities.  Instream flow needs will be quantified 
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and maintained to protect aquatic organisms when new water use authorizations are 
proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the Appalachian 
monkeyface because: 

• It occurs greater than five miles downstream from the Forest; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, blockage of host fish passage, and altered flow. 

Tan Riffleshell (Epioblasma florentina walkeri)  
Environmental Baseline 

The tan riffleshell mussel was federally listed as endangered in 1977.  The species was 
widely distributed in the Cumberland and Tennessee River systems but there are now 
only two extant populations in Virginia: 1) in the Middle Fork of the Holston River 
(Smyth and Washington Counties, Virginia) greater than 10 miles downstream from the 
Forest; and 2) in Indian Creek, Tazwell County (USDI Fish and Wildlife Service. 
1984c). 

This species is found in small to moderate sized rivers in riffles with coarse substrates.  
Water willow is often present.  Habitat conditions also need to meet the requirements of 
sculpins and greenside, fantail, snubnose, and redline darters which may serve as the 
host for the glochidia.  Freshwater mussels are filter feeders taking organic detritus, 
diatoms, phytoplankton, and zooplankton from the water column.  Mussels require clean 
gravel riffles and are especially susceptible to low dissolved oxygen levels or high 
chlorine concentrations.Furthermore, this mussel requires waters of low turbidity to 
attract potential host fish to the glochidia. 

Potential Effects 

The decline and extirpation of most populations of tan riffleshell mussels may be due to 
dam construction and impoundments.  Siltation from logging, mining, agriculture and 
construction; organic and inorganic pollutants from industrial, agricultural, and other 
point and non-point sources; and habitat loss due to channelization and dredging have 
negatively affected the surviving populations.  For populations of the tan riffleshell 
downstream from the Forest, potential management influences include: sedimentation, 
altered flow, and blockage of host fish passage associated with roads and crossings. 
Forest-wide and riparian standards will protect the tan riffleshell and its habitat from 
sediment released during management activities and mineral development.  Instream 
flow needs will be quantified and maintained to protect aquatic organisms when new 
water use authorizations are proposed. 
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Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the tan riffleshell 
because: 

• It occurs greater than ten miles downstream from the Forest; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Cumberland Bean (Villosa trabalis) 
Environmental Baseline 

The Cumberland bean was federally listed as endangered in 1976.  The species is 
endemic to the tributary streams of the Tennessee and Cumberland River systems.  
There are four extant populations.  Three are in the tributaries to the middle Cumberland 
River: 1) the Little South Fork River; 2) Buck Creek; and 3) Rockcastle River.  The 
fourth population is in the Hiwassee River in Polk County, Tennessee on the Cherokee 
National Forest (USDI Fish and Wildlife Service. 1984b). 

This mussel was formerly known from streams in the upper Tennessee drainage in 
Virginia, specifically the Clinch River, but is now thought to be extinct from Virginia.   

This species is found in large streams and small rivers in fast current with gravel or sand 
and gravel substrate.  Fish hosts include: arrow darter, barcreek darter, fantail darter, 
Johnny darter, rainbow darter, snubnose darter, sooty darter, striped darter, and stripetail 
darter.  Freshwater mussels are filter feeders taking organic detritus, diatoms, 
phytoplankton, and zooplankton from the water column. Mussels require clean gravel 
riffles and are especially susceptible to low dissolved oxygen levels or high chlorine 
concentrations. Furthermore, this mussel requires waters with low turbidity to attract 
potential host fish to the glochidia. 

Potential Effects 

The decline and extirpation of most populations of Cumberland bean may be attributed 
to dam construction and impoundments.  Siltation from logging, mining, agriculture and 
construction; organic and inorganic pollutants from industrial, agricultural, and other 
point and non-point sources; and habitat loss do to channelization and dredging have 
degraded the habitat for the surviving populations. 

For historic habitat of the Cumberland bean downstream from the Forest, potential 
management influences include: sedimentation, altered flow, and blockage of host fish 
passage associated with roads and crossings. Forest-wide and riparian standards will 
protect habitat from sediment released during management activities and mineral 
development.  Instream flow needs will be quantified and maintained to protect aquatic 
organisms when new water use authorizations are proposed. 
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Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the Cumberland 
bean because: 

• It is thought to be extinct in Virginia; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, blockage of host fish passage, and altered flow. 

Birdwing Pearlymussel (Lemiox rimosus)   
Environmental Baseline 

The birdwing pearlymussel was federally listed as endangered in 1976.  Distribution 
information used in this analysis is from NatureServe (accessed 2002):   

The birdwing pearlymussel is currently known from the Clinch, Powell, Copper Creek, 
Elk, and Duck Rivers in Tennessee and Virginia. Historically, it was known throughout 
Tennessee River drainage, but absent from Cumberland River (Terwilliger 1991).   

This species is found about 1 mile downstream from the Forest in the Clinch River. 

The birdwing pearlymussel is a riffle-dwelling species that usually occurs in moderate to 
fast flowing water of shallow to moderate (6 feet) depth.  It resides in stable, silt-free 
substrates of mixed particle size ranging from sand to cobble.  Fish hosts include the 
banded darter and greenside darter (Parmalee and Bogan 1998), and possibly the mirror 
shiner, spotfin shiner, and whitetail shiner (USDI Fish and Wildlife Service 1983b). 

Threats to the birdwing pearlymussel include pollution, habitat alteration impoundments, 
siltation from mining, channelization, and the introduced Asian clam. (NatureServe 
2002). 

Potential Effects 

The decline and extirpation of most populations of the birdwing pearlymussel may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the birdwing pearlymussel on or near the 
Forest, potential management influences include: sedimentation, altered flow, and 
blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the birdwing pearlymussel and its habitat from sediment 
released during management activities and mineral development.  Instream flow needs 
will be quantified and maintained to protect aquatic organisms when new water use 
authorizations are proposed. Prior to the stocking of any non-native species, the national 
forest coordinates with the appropriate State agencies to ensure populations and habitats 
of native species are maintained. 
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Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the birdwing 
pearlymussel because: 

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, stocking of non-native species, 
blockage of host fish passage, and altered flow. 

Cracking Pearlymussel (Hemistena lata)   
Environmental Baseline 

The cracking pearlymussel was federally listed as endangered in 1991.  Distribution 
information used in this analysis is from NatureServe (accessed 2002):   

The cracking pearlymussel originally inhabited the Ohio, Cumberland, and Tennessee 
river systems. It has been extirpated from most of its former range but some viable 
populations may persist in the upper Clinch River in Tennessee (Parmalee and Bogan 
1998).   

This mussel is currently found in the Clinch and Powell Rivers in Virginia, 
approximately 1 mile downstream of the Forest. 

The cracking pearlymussel is a riffle-dwelling species, occurring at fords and shoals with 
sand and gravel substrates and moderate current velocities.  It can burrow deep into the 
river bottom because of an unusually long foot and is, therefore, difficult to collect.  It 
usually occurs in less than two feet of water and spends most of its life deeply buried in 
substrate (Parmalee and Bogan 1998).  Fish hosts are the rock bass, banded sculpin, 
whitetail shiner, central stoneroller, streamline chub, striped shiner, margined madtom, 
greenside darter, and bluebreast darter (Jones and Neves 2000). 

Threats to the cracking pearlymussel include impoundments, siltation and pollution, 
inadequate sewage treatment, coal mining, and oil and gas drilling. (NatureServe 2002). 

Potential Effects 

The decline and extirpation of most populations of the cracking pearlymussel may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the cracking pearlymussel near the Forest 
potential management influences include: sedimentation, altered flow, and blockage of 
host fish passage associated with roads and crossings. Forest-wide and riparian standards 
will protect the cracking pearlymussel and its habitat from sediment released during 
management activities and mineral development.  Instream flow needs will be quantified 
and maintained to protect aquatic organisms when new water use authorizations are 
proposed. 
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Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the cracking 
pearlymussel because: 

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Cumberlandian Combshell (Epioblasma brevidens)   
Environmental Baseline 

The Cumberlandian combshell was federally listed as endangered in 1997.  Distribution 
information used in this analysis is from NatureServe (accessed 2002):   

Historically, distributed throughout the Cumberlandian region of the 
Tennessee and Cumberland river systems. Populations are currently 
known from Buck Creek in Kentucky; through a few miles of the Big 
South Fork Cumberland River in Kentucky and Tennessee; and in 
very low numbers in the Powell and Clinch rivers in Virginia and 
Tennessee (USDI Fish and Wildlife Service 1997). A few, likely non-
reproducing, populations associated with sub-lotic sections of some 
reservoirs (e.g., Old Hickory Reservoir on the Cumberland River). In 
1997 several fresh dead specimens were found by Jeff Garner in Bear 
Creek, a tributary of the Tennessee River in northwestern Alabama 
and according to Tom Mann (Mississippi Natural Heritage Program) 
fresh dead shells were found in Mississippi in September 2000. 

Habitat near the Forest includes the Clinch and Powell Rivers.  It is greater then 5 miles 
downstream from National Forest land. 

The Cumberlandian combshell has been collected in about two feet of water on a sand 
and gravel substrate in the Clinch River.  Other reports indicate this species is found in 
moderate sized, clear streams with rocky bottoms.  It appears to be absent in the smaller 
tributaries (Parmalee and Bogan 1998).  Fish hosts are the banded sculpin, greenside 
darter, logperch, redline darter, spotted darter, Tennessee snubnose darter, and the 
wounded darter. 

Threats to the Cumberlandian combshell include impoundments, channelization, 
siltation, and pollution (USDI Fish and Wildlife Service 1998b).  NatureServe (2002) 
states: “Much of its former habitat has been inundated by reservoirs and considerable 
other portions have been devastated by acid mine run-off. Various forms of pollution 
and poor land use practices (e.g. siltation) threaten survival of remaining EOs [element 
occurrences].” 
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Potential Effects 

The decline and extirpation of most populations of the Cumberlandian combshell may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the Cumberlandian combshell on or near the 
Forest potential management influences include: sedimentation, altered flow, and 
blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the Cumberlandian combshell and its habitat from 
sediment released during management activities and mineral development.  Instream 
flow needs will be quantified and maintained to protect aquatic organisms when new 
water use authorizations are proposed. 

Critical Habitat 

Critical Habitat has been proposed for the Cumberlandian combshell.  See the Critical 
Habitat discussion  and determination of effect to Critical Habitat at the end of the 
aquatic species discussion. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the 
Cumberlandian combshell because: 

• It occurs greater than five miles downstream from the Forest; 
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Dromedary Pearlymussel (Dromus dromas)   
Environmental Baseline 

The dromedary pearlymussel was federally listed as endangered in 1976.  NatureServe 
(accessed 2002) describes the historic and current distribution of this species: 

Known from the Cumberland and Tennessee River systems in 
Tennessee and Virginia. Once common throughout the Tennessee 
River system, it is currently known from the middle Cumberland 
River in Smith County, Tennessee; the Tennessee River in Meigs 
County, Tennessee; and in the upper Powell and Clinch rivers in 
Tennessee and Virginia (Parmalee and Bogan 1998).  

It is found in the Clinch and Powell Rivers greater than 10 miles downstream from 
National Forest land. 

The dromedary pearlymussel has been collected in the upper Powell and Clinch rivers in 
shoals and riffles on gravel and sand substrates in about three feet of water (Parmalee 
and Bogan 1998).  A possible fish host is the gilt darter. 
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Threats to the dromedary pearlymussel are not clearly understood, but probably include 
impoundments, siltation, and pollution (USDI Fish and Wildlife Service 1983c).  
NatureServe (accessed 2002) lists the following as threats to this species: 
impoundments, siltation and pollution leading to water quality and habitat deterioration, 
inadequate sewage treatment, coal mining, oil and gas drilling.  

Potential Effects 

The decline and extirpation of most populations of the dromedary pearlymussel may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the dromedary pearlymussel on or near the 
Forest potential management influences include: sedimentation, altered flow, and 
blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the dromedary pearlymussel and its habitat from sediment 
released during management activities and mineral development.  Instream flow needs 
will be quantified and maintained to protect aquatic organisms when new water use 
authorizations are proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the dromedary 
pearlymussel because: 

• It occurs greater than ten miles downstream from the Forest; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Fanshell (Cyprogenia stegaria)   
Environmental Baseline 

The fanshell was federally listed as endangered in 1990.  The following is from 
NatureServe (accessed 2002) regarding the distribution of the fanshell: 

It was historically widely distributed in the Tennessee, Cumberland, 
and Ohio River systems, although it has become very rare in recent 
years. In the Ohio drainage it has been recently found in: the deep 
channel of the Ohio River between Cincinnati and Pittsburgh 
(Johnson, 1980); the lower Muskingum and Walhonding Rivers, Ohio 
(Stansbery, et al. 1982); the Salt and Licking Rivers, tributaries of the 
Ohio (Stansbery, pers. comm.); the Green River, Kentucky (Biggins, 
1991) the Kanawha River, West Virginia (Stansbery, pers. comm.); 
the Allegheny River, Pennsylvania (Dennis, 1970); and the lower 
Clinch River in Scott County (Neves 1991). 

This species occurs greater than 5 miles downstream from the Forest in the Clinch River. 
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This species is considered a big river species, but may inhabit shallow, unimpounded 
upper reaches of the Clinch River (Parmalee and Bogan 1998).  Fish hosts are unknown. 

Threats to the fanshell include impoundments, navigation projects, pollution, and habitat 
alterations, such as gravel and sand dredging.  These activities directly affect the species 
and/or reduce or eliminate its fish host (USDI Fish and Wildlife Service 1991b). 

Potential Effects 

The decline and extirpation of most populations of the fanshell may be attributed to 
habitat modification, sedimentation, eutrophication, and other forms of water quality 
degradation.  Restricted movement of host fish may also be a factor in the decline of this 
species.  For populations of the fanshell on or near the Forest potential management 
influences include: sedimentation, altered flow, and blockage of host fish passage 
associated with roads and crossings. Forest-wide and riparian standards will protect the 
fanshell and its habitat from sediment released during management activities and mineral 
development.  Instream flow needs will be quantified and maintained to protect aquatic 
organisms when new water use authorizations are proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the fanshell 
because: 

• It occurs greater than five miles downstream from the Forest; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Fine-rayed Pigtoe Pearlymussel (Fusconaia cuneolus)   
Environmental Baseline 

The fine-rayed pigtoe pearlymussel was federally listed as endangered in 1976.  
Distribution information from NatureServe (accessed 2002):   

This mussel was historically widespread in tributaries of the 
Tennessee River system in Tennessee (above the Muscle Shoals area), 
Virginia, and Alabama. It currently persists in portions of the Clinch 
and Powell rivers, the North Fork of the Holston, and in the Paint 
Rock River. The largest population resides in the Clinch River but it 
is reproductively isolated from the Powell River population (Neves 
1991).   

This species occurs within a mile of the Forest in the Clinch River.  Other Virginia 
occurrences include the North Fork Holston River, the Powell River, Copper Creek, and 
Little River. 



 
Biological Assessment for the Revision of the  
Jefferson National Forest Land and Resource Management Plan 
 

Page 28 of 89 

The fine-rayed pigtoe pearlymussel is typically found in riffles in ford and shoal areas of 
rivers with moderate gradient (Parmalee and Bogan 1998).  Fish hosts are the central 
stoneroller, fathead minnow, mottled sculpin, river chub, telescope shiner, Tennessee 
shiner, white shiner, and whitetail shiner. 

Threats to the fine-rayed pigtoe pearlymussel include impoundments, channelization, 
siltation, and pollution (USDI Fish and Wildlife Service 1984a).  NatureServe (accessed 
2002) states that this species: 

 “Has declined due to impoundments, siltation, and pollution. The 
remnant population in the Powell River may be threatened by oil and 
gas drilling and coal mining (Neves, 1991). The Clinch River 
population was reduced by toxic discharges and spills prior to 1972. 
The invasion of the Asian clam, and the possible invasion of the zebra 
mussel, also threatens remaining populations.” 

Potential Effects 

The decline and extirpation of most populations of the fine-rayed pigtoe pearlymussel 
may be attributed to habitat modification, sedimentation, eutrophication, and other forms 
of water quality degradation.  Restricted movement of host fish may also be a factor in 
the decline of this species.  For populations of the fine-rayed pigtoe pearlymussel on or 
near the Forest potential management influences include: sedimentation, altered flow, 
and blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the fine-rayed pigtoe pearlymussel and its habitat from 
sediment released during management activities and mineral development.  Instream 
flow needs will be quantified and maintained to protect aquatic organisms when new 
water use authorizations are proposed. Prior to the stocking of any non-native species, 
the national forest coordinates with the appropriate State agencies to ensure populations 
and habitats of native species are maintained. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the fine-rayed 
pigtoe pearlymussel because: 

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, stocking of non-natives, blockage of 
host fish passage, and altered flow. 

Green-blossom Pearlymussel (Epioblasma torulosa gubernaculum)   
Environmental Baseline 

The green-blossom pearlymussel was federally listed as endangered in 1976.  This 
subspecies has been extirpated throughout its range and is possibly extinct.  A live 
individual was last observed in 1984 in the Clinch River. Repeated visits to the site have 
produced only relicts. The only remaining subspecies of E. torulosa is E. torulosa 
ranging found in the upper Ohio drainage (NatureServe 2002). 
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Distribution information used in this analysis is from NatureServe (accessed 2002):   

This subspecies is the headwater form of E. torulosa which once inhabited the larger 
rivers of the Interior Basin. Ortmann reported it from the Tennessee, Nolichucky, 
Holston, Clinch and Powell Rivers.  

The green-blossom pearlymussel was found in riffle areas with swift currents on a 
substrate of coarse sand and gravel to a substrate of firmly packed fine gravel, typically 
in shallow water.  It has been collected in water varying from a few inches to six feet 
(Parmalee and Bogan 1998).  Fish hosts are unknown. 

Threats to the green-blossom pearlymussel include impoundments, channelization, 
siltation, and pollution (USDI Fish and Wildlife Service 1983d). 

Potential Effects 
The decline and extirpation of most populations of the green-blossom pearlymussel may 
be attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the green-blossom pearlymussel on or near the 
Forest potential management influences include: sedimentation, altered flow, and 
blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the green-blossom pearlymussel and its habitat from 
sediment released during management activities and mineral development.  Instream 
flow needs will be quantified and maintained to protect aquatic organisms when new 
water use authorizations are proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the green-blossom 
pearlymussel because: 

• It is possibly extinct; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

James Spinymussel (Pleurobema collina)  
Environmental Baseline 

The James spinymussel was federally listed as endangered in 1988 (USDI Fish and 
Wildlife Service 1990b).  Historically, this species was apparently throughout the James 
River above Richmond, in the Rivanna River, and in ecologically suitable areas in all the 
major upstream tributaries (Clarke and Neves 1984).  The species remained widespread 
through the mid-1960’s, but now appears extirpated from 90% of the historic range.   

Occurrences of the James spinymussel near the Forest include Potts Creek, Craig Creek, 
Johns Creek, and, there are historic records from the James River. 



 
Biological Assessment for the Revision of the  
Jefferson National Forest Land and Resource Management Plan 
 

Page 30 of 89 

This species is found in slow to moderate currents over stable sand and cobble substrates 
with or without boulders, pebbles, or silt (Clarke and Neves 1984).  Hove and Neves 
(1994) found James spinymussels in 1.5 to 20 m wide second and third order streams at 
water depths of 0.3 to 2 m.  Seven fish hosts, all in the family Cyprinidae, have been 
identified (Hove 1990):  bluehead chub, rosyside dace, blacknose dace, mountain 
redbelly dace, rosefin shiner, satinfin shiner, and stoneroller.  Freshwater mussels are 
filter feeders taking organic detritus, diatoms, phytoplankton, and zooplankton from the 
water column.  The following excerpt from Hove and Neves (1994) states the current 
thinking on threats: 

“There are several anthropogenic and natural threats to the James 
spinymussel’s continued existence.  Nearly all the riparian lands 
bordering streams with the James spinymussel are privately owned.  
With more intensive use of the land, it is probable that water quality 
and habitat suitability will deteriorate.  At present, the most 
detrimental activities include road construction, cattle grazing, and 
feed lots that often introduce excessive silt and nutrients into the 
stream.” 

The introduced Asian clam is also considered to be a threat to the James spinymussel 
and is beginning to invade several sites (Hove and Neves 1994).    

Despite extensive searches on the Forest, the James spinymussel has been confirmed at 
only one site.  This consisted on one live specimen found in 1990 (O’Connell and Neves 
1991).  A subsequent survey in 2001 (Kirk, D. and F. Huber.  2001) failed to locate any 
live specimens at this site.  It is uncertain whether the Forest supports a viable 
population of James spinymussel.  The main avenues for the Forest to aid in this species 
recovery are through land acquisition, assisting in augmentation efforts, and working 
with landowners to protect streams and streamside habitat. 

Potential Effects 

The decline and extirpation of most populations of the James spinymussel may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.   For populations of the James spinymussel on or near the Forest 
potential management influences include: sedimentation, altered flow, and blockage of 
host fish passage associated with roads and crossings. Forest-wide and riparian standards 
will protect the James spinymussel and its habitat from sediment released during 
management activities.  Instream flow needs will be quantified and maintained to protect 
aquatic organisms when new water use authorizations are proposed. Areas designated as 
management prescription 9.A.4. are unsuitable for new dams unless negative effects to 
threatened, endangered, sensitive, or locally rare aquatic species can be mitigated. Prior 
to the stocking of any non-native species, the national forest coordinates with the 
appropriate State agencies to ensure populations and habitats of native species are 
maintained. 
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The Forest will manage and protect extant populations and historical habitats of the 
James spinymussel.  Protection and active management will be implemented where the 
species is physically on, or historically occurred on Forest lands.  Protection, monitoring, 
and augmentation will be the primary recovery objectives.  Actions will be taken in 
order to identify additional suitable habitat and restore fish hosts and mussels to areas on 
Forest lands.   

Recovery objectives will include annual or bi-annual monitoring of representative 
populations by qualified biologists for populations trend and habitat quality.  Monitoring 
will include either search indices or transects depending on local conditions and mussel 
densities.  Inventories of additional potential habitat will also be conducted. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the James 
spinymussel because: 

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, blockage of host fish passage, and 
altered flow; and 

• Positive actions will be taken to manage, protect, and restore habitat and 
populations of James spinymussel. 

Little-wing Pearlymussel (Pegias fabula)   
Environmental Baseline 

The little-wing pearlymussel was federally listed as endangered in 1988.  Historically, 
this species occurred in many of the moderately high gradient, small to medium 
tributaries of the Tennessee and Cumberland Rivers systems in Alabama, Kentucky, 
Tennessee, North Carolina, and Virginia.  Currently this species is only now known 
from Kentucky, Tennessee, and Virginia (USDI Fish and Wildlife Service 1989).  
Several sites are known from Virginia: North Fork Holston River, Washington and 
Smyth County, Middle Fork Holston River, Smyth County, Big Mocassin and Copper 
Creeks, Scott County.  Occurrences are within 2 miles of National Forest. 

This species is typically found in cool, clear high gradient streams.   Located on top of, 
or partially embedded in, sand and fine gravel between cobbles in 6 to 10 inches of 
water, often at the head of riffles (Parmalee and Bogan 1998).  Possible fish hosts are 
greenside darter, emerald darter, banded sculpin and redline darter. 

Threats to the little-wing pearlymussel are coal mining, and gas and oil development in 
the upper Cumberland and Powell River basins.  Additional impacts have been caused 
by reservoir construction, poor land use practices, and urbanization that have caused 
excessive siltation and pollution throughout the species range (USDI Fish and Wildlife 
Service 1989). 
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Potential Effects 

The decline and extirpation of most populations of the little-wing pearlymussel may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the little-wing pearlymussel on or near the 
Forest potential management influences include: sedimentation, altered flow, and 
blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the little-wing pearlymussel and its habitat from sediment 
released during management activities and mineral development.  Instream flow needs 
will be quantified and maintained to protect aquatic organisms when new water use 
authorizations are proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the little-wing 
pearlymussel because: 

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Oyster Mussel (Epioblasma capsaeformis)   
Environmental Baseline 

The oyster mussel was federally listed as endangered in 1997.  Distribution information 
used in this analysis is from NatureServe (accessed 2002):   

Historically, this species was distributed throughout the 
Cumberlandian region of the Tennessee and Cumberland river 
drainages in Alabama, Kentucky, Tennessee, and Virginia. Currently, 
in the Cumberland River drainage, remnant populations are found in 
Buck Creek and the Big South Fork Cumberland River in Kentucky 
and Tennessee. In the Tennessee River drainage, remnant populations 
are scattered through sections of the upper Clinch and Powell rivers in 
Tennessee and Virginia (within five miles of the Forest), and the 
Duck River in Tennessee. Although it has not been seen in recent 
years in the lower Nolichucky and Little Pigeon rivers in Tennessee it 
may still persist in low numbers (USDI Fish and Wildlife Service 
1997). It is believed to be extirpated from Alabama and potentially 
from Copper Creek in Virginia (Fraley and Ahlstedt 1999).   

The oyster mussel has been found in shallow riffles in fast water less than three feet in 
depth on gravel and sand substrates.  Fish hosts are the banded sculpin, dusky darter, 
redline darter, spotted darter, and the wounded darter. 

Threats to the oyster mussel include impoundments, channelization, siltation, and 
pollution (USDI Fish and Wildlife Service 1998b).  NatureServe (2002) states: “Much of 
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its former habitat has been inundated by reservoirs and considerable other portions have 
been devastated by acid mine run-off. Various forms of pollution and poor land use 
practices (e.g., siltation) threaten survival of remaining EOs [element occurrences].” 

Potential Effects 

The decline and extirpation of most populations of the oyster mussel may be attributed 
to habitat modification, sedimentation, eutrophication, and other forms of water quality 
degradation.  Restricted movement of host fish may also be a factor in the decline of this 
species.  For populations of the oyster mussel on or near the Forest potential 
management influences include: sedimentation, altered flow, and blockage of host fish 
passage associated with roads and crossings. Forest-wide and riparian standards will 
protect the oyster mussel and its habitat from sediment released during management 
activities and mineral development.  Instream flow needs will be quantified and 
maintained to protect aquatic organisms when new water use authorizations are 
proposed. 

Critical Habitat 

Critical habitat has been proposed for the oyster mussel.  See the Critical habitat 
discussion  and determination of effect at the end of the aquatic species discussion. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the oyster mussel 
because: 

• It occurs five miles downstream from the Forest; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Pink Mucket Pearlymussel (Lampsilis abrupta)   
Environmental Baseline 

The pink mucket pearlymussel was federally listed as endangered in 1976.  Historically, 
this species occurred in the Mississippi, Ohio, Cumberland, and Tennessee Rivers.  In 
the Tennessee River it occurred up to the lower Clinch River where it is very rare 
(Parmalee and Bogan 1998).  Although several valves were found at Pendleton Island, 
Virginia in the Clinch River in the 1980’s (Neves, R. 2002), this species is considered 
extirpated from the state (NatureServe 2002).  Historical habitat near the Forest includes 
the Clinch River where it is thought to be extinct. 

This species is typically found in medium to large rivers on substrates ranging from silt 
and sand to gravel, rubble, and boulders.  In the Clinch and Holston Rivers, however, it 
has been collected from areas of less than three feet of water on rocky substrates.  Fish 
hosts are freshwater drum and sauger. 
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Threats to the pink mucket pearlymussel include modification of habitat (e.g., dams and 
dredging), degradation of water quality, the zebra mussel and over harvest by 
commercial mussel industry. (NatureServe 2002).   

Potential Effects 

The decline and extirpation of most populations of the pink mucket pearlymussel may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For historic habitat of the pink mucket pearlymussel downstream 
from the Forest potential management influences include: sedimentation, altered flow, 
and blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the pink mucket pearlymussel and its habitat from 
sediment released during management activities and mineral development.  Instream 
flow needs will be quantified and maintained to protect aquatic organisms when new 
water use authorizations are proposed. Prior to the stocking of any non-native species, 
the national forest coordinates with the appropriate State agencies to ensure populations 
and habitats of native species are maintained. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the pink mucket 
pearlymussel because: 

• It is considered extirpated from Virginia; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, stocking of non-native species, 
blockage of host fish passage, and altered flow. 

Purple Bean (Villosa perpurpurea)   
Environmental Baseline 

The purple bean was federally listed as endangered in 1997.  Distribution information 
used in this analysis is from NatureServe (2002):   

Historically distributed throughout the upper Tennessee River system 
above the confluence with the Clinch River. Presently occurs in 
portions of the Clinch River, Indian Creek, Copper Creek, and Beech 
Creek in northeastern Tennessee and southwestern Virginia. It has 
been extirpated from the Powell, North Fork Holston, Emory rivers 
and a portion of the upper Clinch River (USDI Fish and Wildlife 
Service 1998b).   

This species occurs about five miles downstream from the Forest in the Clinch River. 

The purple bean is typically encountered in substrate of coarse sand and gravel that 
include some silt, in moderate to strong current, and at depths of less than three feet.  It 
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also occurs in rock piles and under large, flat rocks.  Fish hosts are sculpin species, 
greenside darter, and the fantail darter (Parmalee and Bogan 1998). 

Threats to the purple bean include chemical and organic pollution, urban development, 
coal mine effluent, siltation from agriculture and clear-cutting, and damming continue to 
impact this species (NatureServe 2002). 

Potential Effects 

The decline and extirpation of most populations of the purple bean may be attributed to 
habitat modification, coal mining, chemical pollution, sedimentation, eutrophication, and 
other forms of water quality degradation.  Restricted movement of host fish may also be 
a factor in the decline of this species.  For populations of the purple bean on or near the 
Forest potential management influences include: sedimentation, altered flow, and 
blockage of host fish passage associated with roads and crossings. Forest-wide and 
riparian standards will protect the purple bean and its habitat from sediment released 
during management activities and mineral development.  Instream flow needs will be 
quantified and maintained to protect aquatic organisms when new water use 
authorizations are proposed. 

Critical Habitat 

Critical habitat has been proposed for the purple bean.  See the Critical habitat 
discussion  and determination of effect at the end of the aquatic species discussion. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the purple bean 
because: 

• It occurs about five miles downstream from the Forest;  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Rough Pigtoe Pearlymussel (Pleurobema plenum)   
Environmental Baseline 

The rough pigtoe pearlymussel was federally listed as endangered in 1976 (USDI Fish 
and Wildlife Service 1984d). It has a state rank of SX indicating that it is presumed 
extirpated from Virginia.  Distribution information used in this analysis is from 
NatureServe (2003): 

Historically widely distributed in the Ohio, Cumberland, and 
Tennessee river drainages. Currently present in an undetermined 
number of miles below three Tennessee River mainstem dams 
(Pickwick, Wilson, and Guntersville) and the upper Clinch River 
between river miles 323 and 154. Although reported by Parmalee et 
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al. (1980) from the middle Cumberland River between 1977 and 
1979, it was not found in recent surveys by Tennessee Valley 
Authority (1976) or Sickel and Chandler (1996). Present on the Green 
River, Kentucky between locks 4 and 5 and in the Barren River below 
Lock and Dam 1 (Ahlstedt, 1984). Historical populations are gone in 
the upper Ohio River drainage and western parts of its range 
(Arkansas, Missouri, and Kansas) if in fact it ever occurred there.  

This species is typically found in medium to large rivers in sand or gravel substrates 
(USDI Fish and Wildlife Service 1984d).  Parmalee and Bogan (1998) state that 
“Although Pleurobema plenum may become established in small rivers or in headwater 
stretches of medium-sized rivers, such as the upper Clinch River, it is a species most 
typical of large rivers such as the Cumberland.” 

Host fish species are not known, but may include bluegill and rosefin shiner (Neves 
1991)   

Threats to the rough pigtoe pearlymussel include impoundments, siltation, and pollution 
(USDI Fish and Wildlife Service 1984d). 

Potential Effects 
The decline and extirpation of most populations of the rough pigtoe pearlymussel may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For historic habitat of the rough pigtoe pearlymussel downstream 
from the Forest potential management influences include: sedimentation, altered flow, 
and blockage of host fish passage associated with roads and crossings.  Forest-wide and 
riparian standards will protect the rough pigtoe pearlymussel and its habitat from 
sediment released during management activities. Instream flow needs will be quantified 
and maintained to protect aquatic organisms when new water use authorizations are 
proposed. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the rough pigtoe 
pearlymussel because: 

• It is presumed extirpated from Virginia; and  
• Forest-wide and riparian management direction is designed to mitigate effects 

from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Rough Rabbitsfoot (Quadrula cylindrica strigillata)   
Environmental Baseline 

The rough rabbitsfoot was federally listed as endangered in 1997.  Distribution 
information used in this analysis is from NatureServe (2002):   
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This species historically was restricted to the Clinch, Powell, and 
Holston drainage systems, including Indian Creek and Copper Creek. 
In 1997 the USDI Fish and Wildlife Service reported rough 
rabbitsfoot in all three drainages but in limited areas with low 
populations.  In 1998, the USDI Fish and Wildlife Service reported it 
had been extirpated from the entire Holston River system.  

This species occurs within 1 mile of the Forest in the Clinch River and within 5 miles in 
the Powell River. 

The rough rabbitsfoot occurs in small to medium sized streams, such as the upper Clinch 
and Powell, in clear, shallow water on gravel and sand substrates.  Shoals and riffles 
near streambanks seem to be preferred (Parmalee and Bogan 1998).  Fish hosts are the 
bigeye chub, spotfin shiner, and the whitetail shiner. 

Threats to the rough rabbitsfoot include impoundments, channelization, siltation, and 
pollution (USDI Fish and Wildlife Service 1998b).  NatureServe (2002) states:  

“Low population levels and few EOs [element occurrences] make this 
species extremely vulnerable. Impacted by chemical and organic 
pollution, toxic mine run-off, channel alteration and inundation, 
siltation from agriculture and clear-cutting, and possibly by collecting 
(non-commercial). The populations in the lower Clinch, Powell, and 
Holston river systems were extirpated by reservoirs (USDI Fish and 
Wildlife Service 1997).” 

Potential Effects 

The decline and extirpation of most populations of the rough rabbitsfoot may be 
attributed to habitat modification, sedimentation, eutrophication, and other forms of 
water quality degradation.  Restricted movement of host fish may also be a factor in the 
decline of this species.  For populations of the rough rabbitsfoot on or near the Forest 
potential management influences include: sedimentation, altered flow, and blockage of 
host fish passage associated with roads and crossings. Forest-wide and riparian standards 
will protect the rough rabbitsfoot and its habitat from sediment released during 
management activities and mineral development.  Instream flow needs will be quantified 
and maintained to protect aquatic organisms when new water use authorizations are 
proposed. 

Critical Habitat 

Critical Habitat has been proposed for the rough rabbitsfoot.  See the Critical Habitat 
discussion  and determination of effect to Critical Habitat at the end of the aquatic 
species discussion. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the rough 
rabbitsfoot because: 
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• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, blockage of host fish passage, and 
altered flow. 

Shiny Pigtoe (Fusconaia cor)   
Environmental Baseline 

The shiny pigtoe was federally listed as endangered in 1976.  Distribution information 
used in this analysis is from NatureServe (2002):   

Historically occurred throughout the Tennessee River drainage as far 
south as Muscle Shoals. Its current distribution is scattered over five 
rivers: the North Fork of the Holston in Virginia, the Clinch (from the 
Virginia-Tennessee border upstream to Nash Ford), Copper Creek, 
the Powell (from the Virginia-Tennessee border upstream to Lee 
County, Tennessee), it has not been seen in the Elk River in 
Tennessee since 1980 and it is uncommon in the Paint Rock River in 
Alabama.   

Habitat for this species occurs within one mile from the Forest in the Clinch River, and 
greater than 15 miles from the Forest in the North Fork Holston River. 

The shiny pigtoe is typically found in shoal and gravel substrates of clear streams with 
moderate to fast currents.   (Parmalee and Bogan 1998).  Known fish host is the whitetail 
shiner.  Possible fish hosts are the common shiner, telescope shiner, and warpaint shiner. 

NatureServe cites the following threats: “Threatened by habitat alteration and pollution 
from strip mine runoff and coal washing.  Populations in the North Fork of Holston and 
Clinch rivers were reduced by toxic discharges and spills prior to 1972. Some sizable 
populations in the Elk River were destroyed by impoundment of Tims Ford Reservoir. 
The invasion of the Asian clam, and the possible invasion of the zebra mussel, also 
threatens remaining populations.”   

Potential Effects 

The decline and extirpation of most populations of the shiny pigtoe may be attributed to 
habitat modification, sedimentation, eutrophication, and other forms of water quality 
degradation.  Restricted movement of host fish may also be a factor in the decline of this 
species.  For populations of the shiny pigtoe on or near the Forest potential management 
influences include: sedimentation, altered flow, and blockage of host fish passage 
associated with roads and crossings. Forest-wide and riparian standards will protect the 
shiny pigtoe and its habitat from sediment released during management activities and 
mineral development.  Instream flow needs will be quantified and maintained to protect 
aquatic organisms when new water use authorizations are proposed. Prior to the stocking 
of any non-native species, the national forest coordinates with the appropriate State 
agencies to ensure populations and habitats of native species are maintained. 
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Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the shiny pigtoe 
because: 

• Forest-wide and riparian management direction is designed to mitigate effects 
from sedimentation, mineral development, stocking of non-native species, 
blockage of host fish passage, and altered flow. 

 

Critical Habitat 
Critical habitat has been defined by the USDI. Fish and Wildlife service as: 

A specific geographic area(s)that is essential for the conservation of a threatened or 
endangered species and that may require special management and protection.  Critical 
habitat may include an area that is not currently occupied by the species but that will be 
needed for its recovery (USDI Fish and Wildlife Service  1998a).  

Designated Critical Habitat 
On the Forest, designated Critical Habitat exists for two species: 

Yellowfin Madtom  

Virginia.  Lee, Scott, and Russell Counties.  Powell River, main channel from the 
Virginia-Tennessee State line upstream through Lee County.  Copper Creek, main 
channel from its junction with the Clinch River, upstream through Scott County and 
upstream in Russell County to Dickensonville (USDI Fish and Wildlife Service 1977). 

The critical habitat in the Powell River is less than a mile downstream from the Forest. 

Slender Chub 

Virginia.  Lee and Scott Counties.  Powell River, main channel from the Tennessee-
Virginia State line upstream through Lee County, Va.  Clinch River, main channel from 
the Tennessee-Virginia State line upstream through Scott County, Virginia (USDI Fish 
and Wildlife Service 1977).  

The critical habitat in the Powell River is less than a mile downstream from the Forest.  
The Forest owns approximately ¼ mile of one bank of the Clinch River within the 
designated critical habitat. 

Proposed Critical Habitat  
On the Forest, proposed Critical Habitat exists for four species (Cumberlandian 
combshell, rough rabbitsfoot, oyster mussel, purple bean) (USDI Fish and Wildlife 
Service 2003): 
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Unit 4. Powell River, Claiborne and Hancock Counties, Tennessee, and Lee County, 
Virginia 

Unit 4 encompasses 154 rkm (94 rmi) and includes the Powell River  

from the U.S. 25E Bridge in Claiborne County, Tennessee, upstream to river mile 159 
(upstream of Rock Island in the vicinity of Pughs) Lee County, Virginia. This reach is 
currently occupied by the Cumberlandian combshell (Ahlstedt 1991; Gordon 1991), 
rough rabbitsfoot (Service 2003), and oyster mussel (Wolcott and Neves 1990), and was 
historically occupied by the purple bean (Ortmann 1918). It is also existing critical 
habitat for the Federally listed slender chub (Erimystax cahni) and yellowfin madtom 
(Noturus flavipinnis).  

This proposed critical habitat in the Powell River is about five miles downstream from 
the Forest. 

Unit 5. Clinch River and tributaries, Hancock County, Tennessee, and Scott, Russell, 
and Tazewell Counties, Virginia 

Unit 5 totals 272 rkm (171 rmi), including 242 rkm (148 rmi) of the  

Clinch River from rkm 255 (rmi 159) immediately below Grissom Island, Hancock 
County, Tennessee, upstream to its confluence with Indian Creek in Cedar Bluff, 
Tazewell County, Virginia; 4 rkm (2.5 rmi) of Indian Creek from its confluence with the 
Clinch River upstream to the fourth Norfolk Southern Railroad crossing at Van Dyke, 
Tazewell County, Virginia; and 21 rkm (13 rmi) of Copper Creek from its confluence 
with the Clinch River upstream to Virginia State Route 72, Scott County, Virginia. The 
Clinch mainstem currently contains the oyster mussel, rough rabbitsfoot, Cumberlandian 
combshell, and purple bean (Gordon 1991; Ahlstedt and Tuberville 1997; S.A. Ahlstedt, 
USGS, pers. comm. 2002). Indian Creek currently supports populations of the purple 
bean and rough rabbitsfoot (Winston and Neves 1997; Watson and Neves 1998). Copper 
Creek is currently occupied by a low density population of the purple bean, and contains 
historic records of both the oyster mussel and rough rabbitsfoot (Ahlstedt 1981; Fraley 
and Ahlstedt 2001; Ahlstedt, pers. comm. 2003). Copper Creek is critical habitat for 
the yellowfin madtom and a portion of the proposed Clinch River mainstem section is 
critical habitat for both the slender chub and the yellowfin madtom. 

The Forest owns approximately ¼ mile of one bank of the Clinch River within the 
proposed critical habitat. 

Determination of Effect to Critical Habitat 

Revised Forest Plan implementation would result in no destruction or adverse 
modification to designated or proposed critical habitat because: 

• Forest-wide and riparian management direction is designed to not only minimize 
adverse impacts to aquatic and riparian areas, but to maintain them as healthy, 
functioning systems. 
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BIRDS 

Bald Eagle (Haliaeetus leucocephalus) 
Environmental Baseline 

The bald eagle ranges over most of the North American continent, from as far north as 
Alaska and Canada, down to Mexico. Experts believe that in 1782 when the bald eagle 
was adopted as the United States’ national bird, their numbers may have ranged from 
25,000 to 75,000 nesting pairs in the lower 48 states. Since that time the species has 
suffered from habitat destruction and degradation, illegal shooting, and most notably 
from contamination of its food source by the pesticide DDT. In the early 1960’s, only 
417 nesting pairs were found in the lower 48 states. In 1999, more than 5,748 nesting 
pairs of bald eagles were recorded for the same area, resulting primarily from the 
banning of DDT in the United States in 1972 aided by additional protection afforded 
under the Endangered Species Act (USDI Fish and Wildlife Service 1999b). 

Bald eagles have few natural enemies but can be sensitive to human activity (i.e. boat 
traffic, pedestrians, or buildings), especially for nesting. Their breeding areas are 
generally close to (within 4 km) coastal areas, bays, rivers, lakes, or other bodies of 
water that reflect general availability of primary food sources including fish, waterfowl, 
rodents, reptiles, amphibians, seabirds, and carrion (Andrew and Mosher 1982, Green 
1985, Campbell et al. 1990). Although nesting territory size is variable, it typically may 
encompass about 2.59 square kilometers (Abbott 1978). Most nest sites are found in 
large wooded areas adjacent to marshes, on farmland, or in logged-over areas where 
scattered seed trees remain (Andrew and Mosher 1982). Nests are constructed in large 
live trees (loblolly pine, Virginia pine, oak, tulip poplar, beech and hickory) with large 
limbs and open canopies providing a clear flight path to at least one side of the nest 
(Virginia Department Of Game And Inland Fisheries 2003). The same nest may be used 
year after year, or birds may alternate between two nest sites in successive years. Bald 
eagles mate for life and are believed to live 30 years or more in the wild. In Virginia, 
nesting activity is observed from the months of November through June, with incubation 
of eggs typically in mid-January through March and nestlings April through June 
(Virginia Department Of Game And Inland Fisheries 2003). Juvenile bald eagles do not 
reach sexual maturity until 4-6 years of age and during this time may disperse widely, 
though usally returning to nest within 150 km of where they were fledged (USDI Fish 
and Wildlife Service 1995). Bald eagles from the northern and southernmost parts of the 
species range are migratory. Adult breeding bald eagles in Virginia appear to be 
permanent residents, whereas the young disperse extensively northward and southward. 
Communal roosting sites and foraging areas are common for this species in summer and 
winter (USDI Fish and Wildlife Service 1995).  Winter home ranges for eagles can be 
very large, especially for non-breeding birds. They winter throughout their  breeding 
range but occur more frequenty along the coast in communal roosts and foraging areas.  
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Primary threats to bald eagles include loss of nesting, foraging, and roosting habitat, 
especially along shorelines, disturbance by humans, biocide contamination, decreasing 
food supply, and illegal shooting (Byrd and Johnstone 1991, Buehler, D.A., et al. 1991 

Occurrence on the Jefferson National Forest 
The breeding range of bald eagles in Virginia historically and currently has largely been 
confined to the Chesapeake Bay and its tributaries in the Tidewater areas along the 
Atlantic coast (Virginia Department Of Game And Inland Fisheries 2003, Trollinger and 
Reay 2001, and Kain 1987). The closest known nest site to the Forest is in Bath County 
about 50 miles to the northeast (Virginia Department Of Game And Inland Fisheries 
2003). Wintering populations are found on the Rappahannock, James and Potomac 
Rivers, with rare and transient sightings recorded in the mountain and piedmont regions 
of western Virginia (Virginia Department Of Game And Inland Fisheries 2003).  No 
known nesting sites or communal roosting or foraging sites have been documented on 
the Forest. 

Potential Effects 

Vegetation management, road building, and prescribed burning activities have the 
potential to impact the bald eagle or its habitat, especially near rivers, lakes, or other 
wetlands.  Human disturbance from recreational use of roads, trails, campgrounds and 
shoreline habitat can also adversely affect the use of an area for nesting or roosting by 
eagles.  Riparian standards in the Forest Plan, with emphasis on low levels of 
disturbance and maintenance of mature forest, would minimize potential adverse effects 
of  vegetation management, road building and prescribed burning activities along 
riverine and lake habitat most suitable to bald eagles. Currently, there are no documented 
nest sites or communal roost or foraging sites of bald eagles on the Forest.  If such sites 
are documented in the future, a standard in the Revised Forest Plan would establish a 
1500-foot radius protection zone around any bald eagle nest or communal roost site 
found on the Forest. Within this protection zone, vegetation management that would 
effect the forest canopy, or other activities that may disturb eagles, would be prohibited, 
during periods of eagle use. Since there are no known occurrences of bald eagles on the 
Forest, there are no direct effects to this species from management and recreational 
activities.  

Cumulative Effects 

Forested habitat on the Forest, especially along rivers, lakes and wetlands, is projected to 
continue maturing during the next ten to fifteen years, therefore increasing suitable 
nesting habitat for bald eagles during the life of this Forest Plan. There are no known 
occurrences of bald eagles nesting or communally roosting or foraging on the Forest.  If 
bald eagles are documented on the Forest, standards are in place to provide protection 
from known threats due to management and recreational activities.   

Determination of Effect 
A determination of “no effect” on bald eagles is made because: 
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• there are no known occurrences of nesting or 
communally foraging or roosting bald eagles,  

• riparian standards protecting suitable habitat for bald 
eagle are specified in the Forest Plan, and 

• protective measures for any future documented nest or 
communal roost site are documented in the Forest 
Plan. 

 
. 
MAMMALS 

Northern Flying Squirrel (Glaucomys sabrinus coloratus) 
Environmental Baseline 

The Carolina and Virginia subspecies of the northern flying squirrel were listed as 
Endangered under the ESA in 1985.  A recovery plan was completed in September 1990 
(USDI Fish and Wildlife Service 1990a).  Since that time, nest box studies and live 
trapping efforts have been used to determine the presence or absence of this species 
within habitats considered suitable.  Results of these efforts have shown the species to be 
scattered throughout remnant stands of spruce/fir and northern hardwood types in North 
Carolina, Virginia and Tennessee and also some areas with stands of northern 
hardwoods/hemlock.  Some apparent core areas (areas of greater squirrel concentrations) 
have been determined.  Conditions of the hardwood habitat component are improving for 
this species in most of its range due to the aging of the forests it prefers.  The conifer 
component, especially Fraser fir (Abies fraseri), has declined dramatically.   Although 
the red spruce component appears to be expanding its range into nearby northern 
hardwood stands in some areas of Virginia, it has also suffered some mortality due to 
recent epidemic southern pine beetle infestations at Roan and Unaka Mountains of 
Tennessee (Duerr  2002).  In addition, the hemlock woolly adelgid (Adelges tsugae) is 
expected to cause significant loss of the hemlock component in the future.  The number 
of captured southern flying squirrels (Glaucomys volans), a species that may displace the 
northern flying squirrel, has also increased in some areas along with those of the 
northern flying squirrel. 

The implementation schedule for the northern flying squirrel recovery plan (USDI Fish 
and Wildlife Service 1990a) includes several items that directly relate to management of 
national forests: 

• Protect existing habitat (occupied & high potential of suitability) 
• Survey potential habitat to locate additional populations. 
• Monitor known populations 
• Monitor loss or degradation of high elevation forest resulting from insect damage 

and/or air pollution 
• Monitor the effects of modification or loss of habitat resulting from timber 

operations, roads, trails, or other recreation developments 
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• Development of educational materials or programs about the species 

As a result of this survey and monitoring work, northern flying squirrel populations 
appear to be stable and possibly increasing within occupied habitats on the Mount 
Rogers National Recreation Area (NRA).  Studies between 2000 – 2002 totaled captures 
of 44 unique individuals from two sites.  Recaptures during this period totaled 23 
(Hackett, Pagels, Unpublished Data).  Recent box checks on Whitetop Mountain in the 
spring of 2003 on a given day revealed 2 females, one with 3 young in the box and the 
other with two young plus another box with 1 adult male and 1 subadult male.  In 2003 
an additional study has revealed several captures within areas that have not been 
previously surveyed.  Although we have increased our survey efforts substantially over 
the past three years, we have also documented more northern flying squirrels during this 
period than we previously thought existed (Thomas 2003).  

Population estimates are not available, but the northern flying squirrel appears to be 
extremely rare throughout the southern Appalachians.  These subspecies are also very 
difficult to capture and study.  Northern flying squirrels may periodically abandon 
particular habitats or undergo periodic population oscillations making them undetectable 
for extended intervals (USDI Fish and Wildlife Service 1990a). 

The distribution of northern flying squirrels is generally associated with high elevation 
boreal habitats, especially spruce/fir and northern hardwood forests within the Southern 
Appalachians.  Each subspecies has a relict distribution of small and potentially 
vulnerable isolated populations that are separated by vast areas of unsuitable habitat. The 
subspecies G. s. coloratus is known from five isolated localities: three in the western 
mountains of North Carolina and two localities in the eastern mountains of Tennessee 
(USDI Fish and Wildlife Service 1991a).  Populations of G. sabrinus coloratus/fuscus 
(subspecies taxonomy undetermined) are also known to occur in two counties in 
southwest Virginia (USDI Fish and Wildlife Service 1990a). 

These subspecies occur primarily in the ecotone or vegetation transition zone, between 
coniferous and northern hardwood forests.  Both forest types are used in search of food 
but the hardwood areas are needed for nesting (Weigl 1977).  Northern flying squirrels 
have been shown to utilize deciduous hardwood and hardwood/hemlock habitats some 
distance away from spruce/fir stands (Weigl and Osgood 1974, Weigl 1978, Payne et al. 
1989).  On the Mount Rogers NRA these squirrels are commonly captured in conifer-
hardwood ecotones or mosaics of red spruce, fraser fir, yellow birch, yellow buckeye, 
sugar maple, and beech.  The occupied forest is generally a mixture of ages ranging from 
widely scattered old relicts down to relatively young trees less than 100 years of age.  
Understory vegetation varies from dense rhododendron thickets to relatively open 
woodlands dominated by ferns and grass.  Red spruce and yellow birch appear to be the 
species that are always present within or immediately adjacent to all capture sites.  
Northern flying squirrel habitat use appears to be strongly associated with riparian areas 
as evidenced from the results of a recent telemetry study in the Mount Rogers/Whitetop 
areas (Thomas 2003). 
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  Because of the flying squirrel’s small size, the climatic severity of its habitat, and the 
abundance of avian and mammalian predators, secure nesting sites represent a critical 
limiting factor (USDI Fish and Wildlife Service 1990a).  Recent information from 
studies in Virginia indicate that flying squirrels appear to select tree cavities, 
woodpecker holes in decadent snags, cavities under root wads, underground rock dens, 
and nest boxes where available during periods of cooler weather.  (Hackett, H.M. and 
Pagels, J. F. 2002.  Leaf nests in tree canopies are also used during warmer weather.  
Nest cavities are often found in yellow birch trees (Betula allegheniensis) and bark from 
this species is commonly used as nest material (Odom 1995).  Studies conducted 
recently at Mount Rogers on 30 captured squirrels show preferred den sites as cavities 
(43%), leaf nests (33%), ground (20%) and other (3%) (Hackett, Pagels Unpublished 
data).  Many of the cavities were in very small snags that were less than 8 inches dbh.  
Leaf nests are commonly used as summer dens. 

Food availability and abundance may affect the distribution of G. sabrinus ssp. and the 
periodic dependence on certain species of fungi may be a factor in restricting the 
subspecies to high-elevation mesic habitats (USDI Fish and Wildlife Service 1990a).  It 
is well documented that a substantial amount of the northern flying squirrel diet consists 
of wood-borne fungi (associated with spruce and, perhaps, other conifers) and lichens 
for food.  They also consume seeds, buds, fruit, staminate cones, insects, and other 
animal material (USDI Fish and WIldlife Service 1990a). 

Potential Effects 

The northern flying squirrel is vulnerable to a number of both natural and human-related 
impacts.  Habitat degradation or destruction from timber harvesting, grazing, road or 
trail construction, firewood gathering, air pollution, insects, wildfire, overuse from forest 
visitors, and the possibility of global warming could threaten this species and/or its 
habitat.  Any activity that reduces the amount of spruce/fir forest, northern hardwood 
forest, or the hemlock/northern hardwood forest, or increases the oak component within 
northern hardwood stands may adversely affect northern flying squirrels. 

Forest management activities that might affect the northern flying squirrel or its habitat 
are limited to prescribed burning, grazing, and dispersed recreation on the Mount Rogers 
NRA.  These activities prevent the expansion of the spruce-fir habitat and thus prevent 
the possible expansion of the range of the northern flying squirrel. The most frequent use 
of these high elevation spruce/fir and northern hardwood forests is dispersed recreation, 
including activities such as hunting, hiking, and camping. 

There is a Revised Forest Plan objective to “Maintain stable and/or increasing 
population trends for the northern flying squirrel through protection, maintenance and 
restoration of high elevation spruce-fir and northern hardwood forest communities.” 

Key spruce-fir and northern hardwoods restoration areas have been proposed in the 
Revised Forest Plan for the Forest to provide linkages to connect suitable habitat types 
for northern flying squirrels.  This would be done through a combination of artificial 
plantings and natural protection of these areas.  In addition, northern flying squirrel 
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habitat is increasing naturally around the Mount Rogers/Whitetop areas within the Lewis 
Fork and Little Wilson Creek Wilderness Areas. The Revised Forest Plan also 
recommends additions to both these congressionally-designated wilderness areas. Red 
spruce will become a significant component of these designated and recommended 
wilderness areas over the next 200 years.  Red spruce seedlings and saplings presently 
extend down to the 3,500 foot elevation levels on most of the north and east portions of 
these areas except on high quality sites where oak species and northern hardwoods are 
more competitive.  Red spruce seedlings and saplings also extend down below 4,000 feet 
in elevation on most of the south side of the mountain including portions of the Little 
Wilson Creek Wilderness and much of the Grayson Highlands State Park.  Many more 
mature Red spruce trees have reached competitive status, extending above the tree tops 
of other forest types (oaks primarily) and will become the climax forest type for most of 
these areas in the future under natural means. 

The Whitetop and Mount Rogers areas containing northern flying squirrel habitat have 
been allocated to special areas (management prescriptions 4.K.3. and 4.K.4.). Both of 
these special areas are classified as unsuitable for timber management and management 
is primarily focused on managing forest visitor use, maintaining the outstanding vistas 
and natural scenery that led to designation of this area as a National Recreation Area, 
and protecting the high elevation rare communities and species that inhabit this area 
(including the spruce-fir and northern hardwood forest and northern flying squirrel). 
Road construction is not allowed and motorized access is limited to currently existing 
roads. 

The spruce-fir community is also identified as a rare community in the Revised Forest 
Plan (management prescription 9.F.). Vegetation management is limited within 0.5-mile 
of habitat occupied by the northern flying squirrel.  Trail construction and firewood 
gathering could occur within these forest types after appropriate project-level affects 
analysis results in a “no effect” determination.  Activities that affect vegetation would 
not directly affect the northern flying squirrel because they would not be allowed within 
the 0.5-mile protection area around occupied habitat. 

Riparian corridors (management prescription 11) are designed in the Revised Forest Plan 
to not only minimize adverse impacts to aquatic and riparian areas, but to maintain them 
as healthy, functioning systems to benefit riparian species including the northern flying 
squirrel. High elevation riparian areas are reverting to spruce through natural restoration 
in significant quantities. Major riparian areas include Little Wilson Creek, Big Wilson 
Creek, Cabin Creek, Middle Fork Helton Creek, Opossum Creek and their tributaries.  
Forest Service active management, such as the use of prescribed fires of low intensity, is 
not hampering the spread of red spruce seedlings within these damp riparian areas.  Here 
presently expanding young vegetation will provide connective corridors for species such 
as the northern flying squirrel within the next 100+ years.    

Cumulative Effects 

Grayson Highlands State Park has significant acreage of forested land that is presently 
undergoing natural restoration with increasing amounts of red spruce within northern 
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hardwoods as previously described on National Forest lands.  Furthermore, they are not 
actively maintaining their bald areas, thus allowing them to revert to red spruce and 
northern hardwoods through natural means.  Additional significant acreage of spruce-fir 
and northern hardwood habitat known to be beneficial to the northern flying squirrel will 
become available for occupation by this species in the future.   

Habitat on the Forest currently occupied by the northern flying squirrel is protected and 
habitat linkages are being restored both naturally, and through planting and fire 
exclusion.  This will provide corridors for the northern flying squirrel, and other species, 
and allow gene flow and occupation of additional habitat over the next several years.  
Therefore the cumulative effects of the Revised Forest Plan will be beneficial. 

Determination of Effect 

Revised Forest Plan implementation is “not likely to adversely affect” the northern 
flying squirrel because forest-wide and management prescription (1.A., 1.B., 11., 4.K.3., 
4.K.4., and 9.F) direction is designed to maintain stable and/or increasing population 
trends for the northern flying squirrel through protection, maintenance, and restoration of 
high elevation spruce-fir and northern hardwood communities. 

Virginia big-eared bat (Corynorhinus townsendii virginianus)  
Environmental baseline 

Formerly included in the genus Plecotus, the Virginia big-eared bat is a subspecies of the 
more common and widespread Western (or Townsend’s) big-eared bat that occurs 
throughout the western U.S., southwest Canada, and most of Mexico.  The subspecies, 
virginianus, occupies a very limited geographic range in the Central Appalachians.  
Population numbers have shown moderate to strong increases rangewide over the past 
15 years.  In the late 1980’s it was estimated the total population of the subspecies in 
West Virginia, Virginia, Kentucky, and North Carolina to be approximately 10,000 bats 
(Dalton 1987).  By 1997 the rangewide population of C.t. virginianus was estimated to 
have almost doubled at less than 20,000 individuals (Pupek 1997).  In West Virginia 
some cave populations grew as much as 350% from 1983 to 1995 (Pupek 1997).  In 
Virginia this bat is known from eight caves in five counties in two separate geographic 
areas.  One is in the upper headwaters of the James River (Cowpasture River) and the 
other is in the New River watershed. According to the Virginia Fish and Wildlife 
Information Service, it is known from three caves in Tazewell County during the 
summer and five caves during the winter in Tazewell, Bland, and Highland Counties.  
Previous observations of cave occurrences in Rockingham, Bath, and Pulaski Counties 
have not been seen in recent years.  The Virginia big-eared bat occupies caves year-
round.  These bats are not migratory and their longest recorded movement is only 64 
kilometers (almost 40 miles) (Dalton & Handley 1991).  Males and females hibernate 
singly or in mixed clusters in a few caves then move in the spring to other cave(s) with 
females forming smaller summer maternity/nursery colonies and males being solitary or 
in bachelor groups during that season. 
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Mating begins in late summer/early autumn and continues into early winter.  Ovulation 
and fertilization are delayed until late winter/early spring.  Maternity colonies form as 
early as March or as late as June depending on when the roost site reaches a suitably 
warm temperature.  Gestation lasts 2-3.5 months.  A litter of one is born in late 
spring/early summer.  Young can fly at about 2.5-3 weeks of age, weaned by 6-8 weeks, 
and leave the cave to forage on their own by the end of July or August.  Most individuals 
leave the nursery cave by mid to late September.  Femals are sexually mature their first 
summer.  Males may not be sexually active until their second year.  Nearly all adult 
females breed every year (NatureServe 2003). 

The Virginia big-eared bat is primarily a feeder on moths.  Food habits of the maternity 
colony in Tazewell County found that moths formed over 90% of the diet with beetles a 
distant second followed by lesser quantities of other flying insects.  Foraging activity 
typically occurs within 2 miles of summer roost caves.  Bats have been observed 
foraging over corn and alfalfa fields as well as mature upland forests, wherever moths 
occur in abundance (Dalton et al. 1986). 

Limiting factors for the Virginia big-eared bat include caves with suitable temperature 
regimes (cold in winter and warm in summer).  This bat tolerates lower cave 
temperatures during hibernation than other bats and often occupies areas in caves that 
receive cold-air flow near entrances.  Maternity colonies are typically warmer than those 
used for hibernation. Declines appear to be primarily related to human disturbance and 
loss of cave habitat quality. The Virginia big-eared bat is extremely intolerant of any 
human disturbance.  The growing popularity of spelunking is a tremendous threat to 
these bats.  Former decline probably is attributable to human intrusion into caves, which 
depletes energy reserves of aroused bats and may lead to cave abandonment if 
disturbance is frequent, (NatureServe 2003).   The recovery plan (USDI Fish and 
Wildlife Service 1984) recommends recovery actions focused on cave acquisition and 
gating of entrances to control human access.   

On the Forest there are no caves occupied by the Virginia big-eared bat at any time of 
the year.  All occupied caves in Virginia, during both summer and winter, are on private 
land.  Cave occurrences of the Virginia big-eared bat close to the Forest are located in 
Bland and Tazewell Counties.  The bat is known to forage over land of the New River 
Ranger District in the Burkes Garden – Tazewell Beartown area and perhaps a portion of 
Walker Mountain.   

Potential Effects 

Revised Forest Plan standards relevant to the Virginia big-eared bat and its cave habitat 
would protect all caves that are discovered or purchased that support Virginia big-eared 
bats.  Although no hibernacula or summer roost caves have been identified on the Forest, 
forestwide standards maintain vegetation and require installation of gates or other 
protective structures at entrances of all caves occupied by populations of any threatened 
or endangered bats.  Until a newly discovered cave has been surveyed for bats, it is 
assumed that federally listed bats are present and the cave and surrounding habitat is 
maintained for them until surveyed.  There will be no affect on foraging habitat from 
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implementation of the Revised Plan since foraging habitat around Burkes Garden is in 
Congressionally designated Wilderness (Prescription 1.A - Beartown Wilderness) or 
Appalachian Trail (Prescription 4.A) and vegetative conditions as seen today will 
continue with any changes resulting from forest succession and natural disturbances.  
The same can be said for National Forest land near the Bland County occurrence.  The 
northwest side of Walker Mountain is in the Primary buffer Indiana bat cave Prescription 
(8.E.4.a) because Indiana bats also occupy the same cave where the Virginia big-eared 
bats have been known to occur.  On the southeast side of Walker Mountain, just over the 
ridgecrest, the Prescription is Backcountry – Nonmotorized (12.B).    

Cumulative Effects 
There are expected to be no cumulative effects to the Virginia big-eared bat resulting 
from implementation of the Revised Forest Plan.  As stated above the caves where this 
species occurs are on private land near the Forest.  Landowners of these caves are aware 
of the bats presence and the caves are either gated or protected to limit human entrance 
and disturbance.  Individual Virginia big-eared bats occasionally forage over National 
Forest land, but vegetative conditions will be maintained based on standards associated 
with prescription allocations.  It is therefore probable that insect populations (especially 
moths) will continue and be maintained so foraging will not be effected.  In the northern 
portion of the Virginia big-eared bats range there have been concerns about the effect 
gypsy moth (Lymantria dispar) defoliation and suppression efforts may have on Virginia 
big-eared bats.  Defoliation and the subsequent short-term loss of forest cover may 
suppress insect populations and thus food sources for the bats.  Likewise the use of 
certain pesticides suppresses or eliminates insect populations to varying degrees and 
lengths of time depending on the type of insecticide used (USDA 1995).  Gypsy moths 
are slowly moving south but not expected to become established in the areas where 
Virginia big-eared bats occur on or near the Forest for several years.  If and when 
necessary, decisions on gypsy moth management will be made at that time and handled 
at a project level. 

Determination of Effect 

Forest Plan implementation is not likely to adversely affect this species because no caves 
supporting this species are known to occur on the Forest and management direction 
maintains current foraging habitat and insect populations. 

Gray Bat (Myotis grisescens) 
Environmental Baseline 

The gray bat occupies a limited geographic range in limestone karst areas of the 
southeastern U.S. from southwest Virginia west to Missouri then south to eastern 
Oklahoma and northern Florida (USDI Fish and Wildlife Service 1982).  Similar to bat 
species like the Virginia big-eared bat, the gray bat is narrowly restricted to cave habitats 
and occupies caves year-round.  They hibernate in huge numbers in a few caves then 
spread-out in the summer with females forming smaller summer maternity colonies and 
males forming small bachelor colonies in separate caves.  About 95% of the known 
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population inhabits eight major caves during the winter (Harvey 1992).  They may 
occassionally utilize non-cave roosts such as storm drains and mines or even old 
buildings (NatureServe 2003).  Migration distances between summer and winter caves 
range from 17-525 kilometers (10-325 miles) and small caves may be used as rest stops 
(NatureServe 2003). 

Limiting factors for the gray bat include caves of an appropriate size (large, complex) 
with suitable temperature regimes (cold in winter and warm in summer).  The key cause 
of decline appears to be human disturbance and loss of cave habitat quality.  The gray 
bat is highly intolerant of any human disturbance.  The recovery plan (USDI Fish and 
Wildlife Service 1982) recommends actions focused on cave acquisition and gating. 

Extensive vegetative changes around occupied cave entrances and in between caves, 
especially along large water sources (feeding corridors), may have a detrimental effect. 
They do not feed in areas along rivers and reservoirs where forest vegetation has been 
cleared (LaVal et al. 1977).  Forest cover provides protection from predators for adult 
and young bats.  Retention of forested corridors around cave entrances, along river and 
perennial stream edges, and along reservoir shorelines within 15 miles of known gray 
bat maternity caves is important (USDI Fish and Wildlife Service 1982; LaVal et al. 
1977; Best et al. 1995). 

Although the gray bat is currently listed as endangered, some bat researchers have 
endorsed a proposed status change to threatened due to population increases and 
successful protection of many inhabited caves (Currie & Harvey 2002).  Gray bats are 
now estimated to number over 2.6 million individuals. 

Major hibernacula and maternity caves are known from Alabama, Missouri, Kentucky, 
Arkansas, and Tennessee.  No hibernacula are known in Virginia.  On the Jefferson 
National Forest there are no caves occupied by the gray bat at any time of the year.  The 
gray bat is known to occur during the spring, summer and fall in five caves in three 
counties (Lee, Scott, Washington) in far southwest Virginia in the upper Tennessee 
River drainage.  Four of these caves contain male transients or bachelors and numbers 
typically range from 4,000 to 8,000 with a high of approximately 20,000 in one cave in 
1992.  One maternity cave is known in Washington County and the numbers there 
increased from 1,084 in 1990 to 3,827 in 1992 (Linzey 1998).  Individuals forage along 
rivers and shorelines up to 20 kilometers (about 12.5 miles) from their roosts (LaVal et 
al. 1977).  It’s possible the Forest provides some riparian foraging habitat along a few of 
the larger streams on the Clinch Ranger District or the southwest corner of the Mt. 
Rogers NRA; however, it’s likely that all foraging habitat in Virginia is on private land 
along large rivers and their immediate tributaries since no National Forest land managed 
by the Jefferson is within 12.5 stream miles of a known roost cave.  The gray bat diet 
consists of flying insects with adult mayflies, caddisflies, dipterans, beetles and moths 
making up most of their food. 
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Potential Effects 

Forest Plan standards relevant to the gray bat and its cave habitat would protect all caves 
that are discovered or purchased that support gray bats.  Although no hibernacula or 
summer roost caves have been identified on the Forest, forestwide standards maintain 
vegetation and require installation of gates or other protective structures at entrances of 
all caves occupied by populations of any threatened or endangered bats.  Until a newly 
discovered cave has been surveyed for bats, it is assumed that federally listed bats are 
present and the cave and surrounding habitat is maintained for them until surveyed.   

Effects on foraging habitat are expected to be beneficial since riparian corridors will be 
managed for the benefit of aquatic/riparian resources.  The Forest has allocated 73,600 
acres of riparian corridor along all perennial streams (1,053 miles) and all intermittent 
streams (1,970 miles). These acres will be managed under Prescription 11 (Riparian 
Area).  The objective of this prescription is to retain, restore or enhance ecological 
processes and functions of these systems.  The minimum forested corridor width 
provided for perennial streams, lakes and ponds is 100 feet on either side of the 
waterway.  In addition, forest wide direction provides that a minimum of 50% square 
feet/acre basal area of tree cover is retained within 25 feet each side along channeled 
ephemeral streams.  These standards will not only provide forest cover for bat foraging 
and protection from predation, but will also ensure high water quality to support the 
aquatic insect prey base. 

Cumulative Effects 
There are expected to be no cumulative effects to the gray bat resulting from 
implementation of the Revised Forest Plan.  As stated above the caves where this species 
occurs are on private land not near the Forest.  It’s possible that individual gray bats may 
occasionally forage over National Forest land, but this is unlikely due to the distance 
Forest land is from occupied caves.  Riparian vegetative conditions will be maintained 
based on standards associated with the Riparian Area prescription.  Insect populations 
(especially mayflies and other aquatic insects) will continue and be maintained so 
foraging will not be effected. 
 

Determination of Effect 

At this time the gray bat is not known to occur on the Forest and there would be no 
effect to the species.  Implementation of the Forest Plan will not likely adversely affect 
this species if present because management direction protects key habitat elements 
(caves and riparian areas).  The Revised Plan would improve or maintain foraging, 
roosting and maternity/hibernacula habitat conditions for this species if it occurs on the 
Forest. 
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Indiana Bat (Myotis sodalis) 
A Biological Assessment was written in April 1997 to analyze effects to the Indiana bat 
resulting from continued implementation of the George Washington and Jefferson 
National Forest Plans.  Formal Consultation with the Annapolis Field Office of the U.S. 
Fish and Wildlife Service was requested on May 12, 1997 which included a request for 
incidental take.  On September 16, 1997 a Biological Opinion was was issued that 
included incidental take provisions along with Terms and Conditions and Conservation 
Recommendations.  The Jefferson Forest Plan (along with the George Washington 
Forest Plan) were amended to include provisions resulting from that formal consultation.  
Information presented in the 1997 Biological Assessment and Biological Opinion is still 
pertinent to the Revised Jefferson Forest Plan, Environmental Impact Statement, and this 
Biological Assessment and are therefore incorporated by reference.  This Biological 
Assessment includes new information resulting from observations and gathered from 
studies since 1997.   

Environmental Baseline 

The Indiana bat is a medium-sized, typical Myotis species.  Its appearance closely 
resembles that of two other Myotis species, the little brown bats (M. lucifugus) and 
northern long-eared bats (M. septentrionalis).  Indiana bats differ from similar Myotis 
species in that they have a distinctly keeled calcar (cartilage that extends from the ankle 
to support the tail membrane).  Other minor differences include smaller and more 
delicate hind feet, shorter hairs on the feet that do not extend past the toenails, and a pink 
nose.  The fur lacks luster, and the wing and ear membranes have a dull, flat coloration 
that does not contrast with the fur (USDI Fish And Wildlife Service, 1999).  Fur on the 
chest and belly is lighter than fur on the back, but is not as strongly contrasting as that of 
similar Myotis species.  Overall color is slightly grayer, while the little brown bat and 
long-eared bat are browner.  The skull has a crest and tends to be smaller, lower, and 
narrower than M. lucifugus (USDI Fish And Wildlife Service, 1999). 

On March 11, 1967, the Indiana bat was listed as a federal endangered species under the 
Endangered Species Preservation Act (ESPA) of 1966.  Species listed under ESPA 
carried over and became listed by the Endangered Species Act when it became law in 
1973. A recovery plan for the species was completed on October 14, 1983.  In October 
1996, the Indiana Bat Recovery Team released a Technical Draft Indiana Bat Recovery 
Plan.  In October 1997, a preliminary version entitled "Agency Draft of the Indiana Bat 
Recovery Plan", which incorporated changes from the 1996 Technical Draft, was 
released.  Subsequently, an agency draft entitled "Indiana Bat (Myotis sodalis) Revised 
Recovery Plan" was distributed for comments in March 1999.  A final revision is still in 
preparation.  Critical habitat was designated for the species on September 24, 1976 and 
includes 11 caves and 2 abandoned mines in Illinois, Indiana, Kentucky, Missouri, 
Tennessee, and Hellhole Cave in Pendleton County, West Virginia.  No critical is 
therefore on or near the Jefferson National Forest.   

The distribution of Indiana bats is generally associated with limestone caves in the 
eastern U.S. (Menzel et al., 2001). Within this range, the bats occupy two distinct types 
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of habitat. During winter, the Indiana bat hibernates in caves (and occasionally mines) 
referred to as hibernacula.  Bats are often readily found and easily counted at this time.  
Census of hibernating Indiana bats is the most reliable method of tracking population 
trends range-wide.  As such, winter distribution of the Indiana bat is well documented.  
Less is known about the abundance and distribution of the species during the summer 
maternity season, and even less is known about its migratory habits and associated 
range.  During summer months, maternity colonies of more than 100 adult females roost 
under sloughing bark of dead and partially dead trees of many species, often in forested 
settings (Callahan et al., 1997). Reproductive females may require multiple alternate 
roost trees to fulfill summer habitat needs. Adults forage on winged insects within three 
miles of the occupied maternity roost. Swarming of both males and females and 
subsequent mating activity occurs at cave entrances prior to hibernation (MacGregor et 
al., 1999). During this autumn period, bats roost under sloughing bark and in cracks of 
dead, partially dead and live trees. 

The U.S. Fish And Wildlife Service in 1999 reported the total population of Indiana bats 
at approximately 350,000 individuals, less than half the estimated population of 1960.  
The current population of Indiana bats is 382,350 individuals, which hibernate in 336 
hibernacula (Clawson, 2001).  The eight largest "Priority One” hibernacula (recorded 
population >30,000 since 1960) contain 198,000 Indiana bats, or 52 percent of the total 
known population.  The 69 hibernacula classified as "Priority Two" (recorded population 
>500 but <30,000 bats since 1960) contain 171,000 Indiana bats, or 45 percent of the 
total known population (Rocky Hollow Cave is in this category).  The remaining 259 
caves known to have been occupied by Indiana bats contain only 14,000 bats, less than 4 
percent of the total population (the other three hibernacula on or near the Forest – Kelly, 
Newberry-Bane, and Shires Saltpetre Caves - are in this category). 

Large populations of Indiana bats hibernate in caves in Indiana, Kentucky, and Missouri 
(over 82% of the known population).  They have also been found hibernating in 
abandoned mines and other man-made underground chambers.  Smaller populations of 
hibernating Indiana bats are known from Alabama, Arkansas, Connecticut, Georgia, 
Illinois, Iowa, Maryland, Massachusetts, Michigan, Mississippi, New Hampshire, New 
Jersey, New York, North Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina, 
Tennessee, Vermont, Virginia, West Virginia, and Wisconsin (USDI Fish And Wildlife 
Service, 1999).  Although the winter range is large, the known population of the species 
has been found in only 336 hibernacula in an area with tens of thousands of caves (and 
mines).   

In Virginia 11 hibernacula for Indiana bats are known from 7 counties (Bath, Bland, 
Craig, Highland, Lee, Tazewell, and Wise).  The Virginia Fish and Wildlife Information 
Service has additional historic records of Indiana bats wintering in Dickenson, Giles, 
Montgomery, and Shenandoah counties.  Critical habitat for the Indiana bat has not been 
designated in Virginia.  Currently, 8 of the 11 caves have been gated to reduce or 
eliminate human disturbance.  All 11 caves continue to support varying numbers of 
Indiana bats. 
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The Indiana bat has been documented in southwestern Virginia since the mid-1960s.  In 
the early 1960’s, the state’s Indiana bat population was estimated at over 5,000.  In 1997 
the state’s population was estimated to be 1,840 bats.  The Recovery Team (USDI Fish 
and Wildlife Service, 1999) considered the data from Virginia too sketchy for trend 
analysis.  The 2000-2001 survey for hibernating Indiana bats in Virginia totaled 833 
individuals, but the hibernaculum in Tazewell County was not surveyed that season.  
The entrance to this cave is dangerously unstable.  The last survey in that cave was on 
January 21, 1999, and yielded 136 Indiana bats.  The latest survey was conducted during 
the winter of 2002-2003.  Data from that count has not yet been compiled but will be 
available by October 2003 (Rick Reynolds, VDGIF, pers. comm., 2003).     

The 2000-2001 survey estimates the number of hibernating Indiana bats in Virginia at 
less than 1000 individuals or approximately 0.2 percent of the total population.  This 
represents an approximate 60 percent decline in the population since Dalton (1987) 
found 2,500 Indiana bats hibernating in eight caves during a 10-year survey of 170 caves 
in 22 counties. 

Four caves occur on or near the Jefferson National Forest that support hibernating 
Indiana bats and three are gated to control human access.  Newberry-Bane Cave is not 
gated but access is strictly controlled by the private landowners.  The following table 
displays numbers of bats seen during winter survey counts conducted over the past 33 
years.  Numbers fluctuate from count-to-count but those caves that have lower numbers 
of bats seem to maintain low numbers while those with higher numbers maintain relative 
higher numbers of bats. 

 

Indiana Bat Populations Within Hibernacula 
On or Near the JNF since 1970 

 (Number of Bats Counted) 

Winter 
Survey 
Year 

Shires 
Cave 

Newberry-
Bane 
Cave 

Kelly 
Cave 

Rocky 
Hollow 
Cave 

1970    1,200 
1972     
1974     
1978    750 
1979     
1980     
1981     
1982     
1983     
1984    647 
1985    270 
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Winter 
Survey 
Year 

Shires 
Cave 

Newberry-
Bane 
Cave 

Kelly 
Cave 

Rocky 
Hollow 
Cave 

1986  90 1  
1987     
1988 13    
1989 13    
1990 3 120   
1991    202 
1992  100   
1993 20 107 18 241 
1994     
1995  110   
1996 27    
1997   10*  
1998     
1999 23 120 10  
2000  235   
2001 36  3 166 
2002     
2003 19  9 325 

 
                  Blank cells = no survey done that winter or data not available.  
                  *Incomplete survey of Kelly Cave was done in 1997.  

 

Steps have been taken by the Jefferson National Forest to protect these caves for the 
Indiana bat.  In 1995, bat gates were installed in several caves on the Forest.  These 
caves are Shires Saltpetre Cave on the New Castle Ranger District, and Kelly Cave and 
Cave Springs Cave on the Clinch Ranger District.  Shires Saltpetre Cave and Kelly Cave 
are the only caves on National Forest land which serve as hibernacula for Indiana bats.  
Rocky Hollow Cave and Newberry-Bane Cave are on private land but within 2-miles of 
Forest land.  Therefore portions of the primary and/or secondary cave protection areas 
extend onto the Forest.  Cave Springs Cave is not currently known to be a hibernaculum 
for any rare bat species (but it has the potential to serve as a hibernaculum) and is known 
to contain a variety of rare troglobitic amphipods and isopods. 

Over the past several years Rick Reynolds of the Virginia Department of Game and 
Inland Fisheries has assisted the Jefferson National Forest in monitoring bats on the 
Forest during winter surveys and assisting with other studies. 

It’s difficult to quantify summer roosting habitat for Indiana bat at a range-wide, 
regional, or local level due to the variability of known roost sites and lack of knowledge 
about landscape scale habitat characteristics.  Forest management practices that affect 
occupied roost trees may have local impacts on Indiana bat populations.  However, the 
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bats live in highly altered landscapes, depend on an ephemeral resource (dead and dying 
trees) and appear to be very adaptable. Anecdotal evidence suggests that these bats may 
respond positively to some degree of habitat disturbance (USDI Fish And Wildlife 
Service, 1999).  General standards that would help ensure adequate roost habitat include 
retention of snags and suitable roost trees whenever possible, prescribed burning to 
restore and maintain uncluttered, open midstory foraging conditions (using only cool 
season backing fires in karst areas), and ensuring a continuous supply of oaks, hickories, 
and ash as well as other trees with exfoliating bark (Menzel et al. 2001). 

During summer, reproductive females form maternity colonies in trees.  Maternity 
colonies may be formed hundreds of miles from the hibernacula, and females from a 
maternity colony may come from more than one hibernaculum.  In contrast, males often 
use wooded areas near the hibernaculum, occasionally visiting the hibernaculum 
throughout the summer, although some individuals may migrate long distances like 
females.  Males sometime migrate long distances to summer habitat, although they tend 
to be less migratory than females, and often, though not always, remain geographically 
close to the hibernacula.  During this time, males often roost individually, and likely use 
trees similar in character to those used near hibernacula in autumn and spring.  They 
sometimes visit the hibernacula during summer.  Wooded lands closer to hibernacula are 
more likely to support males in summer than areas farther away, but essentially all of the 
Jefferson National Forest may provide suitable summer habitat.  Although most of the 
lands within the Forest provide suitable summer habitat for the Indiana bat, based on 
observations and field surveys, no juveniles or lactating females have been found.  There 
is no evidence to date that maternity colonies occur in Virginia or within the Jefferson 
Nation Forest.   

The core summer range of the Indiana bat is southern Iowa, northern Missouri, northern 
Illinois, northern Indiana, southern Michigan, and western Ohio.  West Virginia is within 
the eastern maternity range, but not within the core range.  West Virginia has no 
confirmed Indiana bat maternity colonies (USFS, 2001).  The majority of known 
maternity colonies are in midwest states such as Ohio and Indiana.  There are maternity 
colonies in some eastern states, such as Kentucky and North Carolina.   

In West Virginia no maternity colonies, reproductive females, or juvenile Indiana bats 
have been caught during the summer reproductive season.  However, in the summer of 
1995, six male Indiana bats were captured in Tucker County.  These captures represent 
the only documented summer use in West Virginia by Indiana bats and suggest that 
males in West Virginia use areas near the hibernacula during summer (Stihler, in press; 
USFS, 2001).  To date the best evidence of maternity activity in West Virginia is the 
discovery of a juvenile male on August 5, 1999 (Kiser, et al., 1999b).  This is outside the 
defined maternity period and likely represents a juvenile migrating to a nearby 
hibernaculum.   

Likewise, no maternity colonies or reproductive female Indiana bats have been captured 
in Virginia during the summer reproductive season.  In summer 1992 and summer 1995, 
Chris Hobson of the Virginia Division of Natural Heritage surveyed areas of Bath, 
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Bland, Highland, Lee, Tazewell, and Wise counties in proximity to known hibernacula.  
No female Indiana bats were captured and seven males were captured at five sites.  One 
of the males, captured on July 28, 1992 in Cumberland Gap National Historic Park, Lee 
County, was a juvenile, suggesting that a maternity colony may be located in the 
Cumberland Gap area of Virginia, Kentucky, or Tennessee.  These captures are the only 
documented summer Indiana bat occurrences in Virginia and suggest that males, at the 
least, use areas near the hibernacula during summer in western Virginia (Hobson, in 
prep).  

Brack et al. (in press) analyzed summer netting efforts 1995 to 2000 to identify summer 
reproductive populations in Virginia, West Virginia, and portions of Pennsylvania 
considered to be within the summer range of the Indiana bat.  Over 3,000 net nights of 
effort failed to produce evidence of any maternity colonies. 

The previous information covered winter and summer season activity.  The following 
information covers autumn swarming, spring staging, and seasonal migratory 
movements. 

Autumn swarming and spring staging typically occur in woodlands near the hibernacula 
with use of the hibernacula increasing as autumn progresses towards winter and 
decreasing as spring progresses towards summer.  Little is known about the habitat used 
by either sex during migration, although it is generally presumed to include a variety of 
wooded habitats.  The following is an excerpt from the USDI Fish And Wildlife Service 
(1999) Revised Draft Indiana Bat Recovery Plan: 

“Although certain migration patterns may be inferred from limited band returns, they 
should be interpreted with caution.  The sparse band recovery records, all of which are 
from the Midwest, indicate that females and some males migrate north in the spring 
upon emergence from hibernation (Hall, 1962; Barbour and Davis, 1969; LaVal and 
LaVal, 1980), although there is also evidence that movements may occur in other 
directions.  However, summer habitats in the eastern and southern United States have not 
been well investigated; it is possible that both sexes of Indiana bats occur throughout 
these regions.  Very little is known about Indiana bat summer habitat use in the southern 
and eastern United States, or how many Indiana bats may migrate to form maternity 
colonies there.  Most summer captures of reproductively active Indiana bats (pregnant or 
lactating females or juveniles) have been made between April 15 and August 15 in areas 
generally north of the major cave areas.  While these observations suggest that many or 
most female Indiana bats in the Midwest migrate north in the spring and south in the fall, 
potentially significant numbers also migrate in other directions.”   

When Indiana bats are captured in spring or autumn, especially when caught near a cave 
or mine, there is generally no way to determine why the bat was in the area.  Indiana bats 
may use caves and mines during the non-maternity season (autumn through spring) for 
one or more reasons:  1) winter hibernation (and “preparation” for hibernation), 2) 
autumn swarming, 3) spring staging, and 4) vagrant or migratory use.  Hibernacula tend 
to have higher use in spring and autumn, and larger winter concentrations typically 
produce greater spring and autumn use.   
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In West Virginia, a male juvenile caught on August 5, 1999 (Kiser et al., 1999b) was 
likely migrating to a nearby hibernaculum.  As noted above, Indiana bats hibernating in 
mountainous regions of West Virginia may travel to warmer areas in the western part of 
the state or states to the west to raise their young.  Brack et al. (in press) indicated that 
nursery colonies were less likely in higher elevations and areas of cooler temperatures.   

During a survey of coal mining operations in Wise County Virginia a consulting firm  
documented use of an abandoned coalmine by a female Indiana bat on April 14, 2001 
which may have been a migratory individual.   

During autumn swarming and spring staging, Indiana bats use the cave hibernacula and 
nearby wooded habitats.  In autumn, use of woodlands decreases over time as bats enter 
hibernation.  The converse is true in spring.  Two recent telemetry studies documented 
use of a variety of habitats within 2 miles of two caves on the Forest.   

In late September 1999 four Indiana bats (3 males, 1 female) were trapped and fitted 
with radio transmitters at the entrance of Rocky Hollow Cave in Wise County.  From 
September 23rd to October 13th (21 days) three roost trees were located (all on private 
land) that were used by 2 of the bats (one male and one female).  The female used two 
different trees in open woodlands approximately 1.5 miles southwest of the cave near the 
Lonesome Pine Country Club.  One was a shagbark hickory 19” DBH (diameter breast 
height) and the other was a yellow poplar with peeling bark next to a skid-road that had 
been damaged during a logging operation. The tree occupied by the male bat was used as 
a roost on multiple days and was a pignut hickory 27.9” DBH located 0.15 miles north 
of the cave.  Other observations made during the course of the study included extensive 
foraging activity over hayfields and along edges of forests and fields. 

During September and October of 2000 an extensive survey was made of fall swarming 
activity near Newberry-Bane Cave in Bland County, Virginia as part of the proposed 
American Electric Power (AEP) 765kv Wyoming (WV) to Jacksons Ferry (VA) 
powerline project.  This work was conducted by Virgil Brack of Environmental 
Solutions and Innovations, Cincinnati, Ohio and is documented in the Appendix to the 
Biological Assessment for the EIS associated with that project.  Of 27 Indiana bats 
captured (24 males and 3 females) at the mouth of Newberry-Bane Cave, 17 (14 males 
and 3 females) were fitted with transmitters.  Radio-tagged bats were monitored between 
September 9th and October 21st within 2-miles of the cave entrance.   

Information gathered on foraging ecology found that Indiana bats most frequently used 
agricultural land (44.7%), intermediate deciduous forests (22.6%), and open deciduous 
forests (19.0%) habitats types, comprising 86.3% of all habitat types used for foraging 
during the survey.  The bats’ activity areas included proportionally more agricultural 
lands and open forests than was available in the study area.  Closed canopy woodlands 
were not used by foraging bats to the extent they were available.  The study concluded 
that Indiana bats more frequently used rights-of-way, pasture edges, savannah-like 
woods, and other openings rather than large, continuous tracts of closed canopy forests.  
These findings are consistent with the interpretation of telementry data in similar studies. 
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For roosting ecology the study found a total of 26 roost trees for 8 of 17 bats fitted with 
transmitters.  Of the 26 roost trees, 39% were shagbark hickories (Carya ovata) and 12 
% northern red oak (Quercus rubra), for a total of 51%.  Other tree species used as 
roosts included white oak (Quercus alba), red maple (Acer rubrum), sugar maple (Acer 
saccharum), black oak (Quercus velutina), bitternut hickory (Carya cordiformis), 
American basswood (Tilia americana), and yellow birch (Betula alleghaniensis).  Five 
(19%) of the roost trees were dead snags.  All roost trees were located in close proximity 
to the cave entrance ranging from 0.16 to 0.86 miles, with an average distance of 3,280 
feet (0.6 miles).  All roost trees were located near forest canopy openings such as open 
woodlands of pastures, scattered trees of recently logged areas, old logging roads, utility 
line corridors, and natural drainages.  Five of the eight bats used the same roost tree for 
two to three consecutive days.  Roosts were located in all types of deciduous forests, but 
exhibited a disproportional small use of mixed evergreen and deciduous forests.  Roosts 
trees were very exposed with little or no canopy.  It is likely that in doing so the bats 
were taking  advantage of exposure to solar radiation in order to better regulate body 
temperature.  Many open-canopy areas existed due to recent logging activity that left 
scattered trees within the harvested areas.  Roosts in closed canopy deciduous forests 
were often in small openings near open corridor flyways.      

While much of the activity observed during the study was close to  the cave (within 
approximately 0.6 mile) bats also left the 2-mile study area all together.  Males more so 
tha females tended to range further from the cave.  Perhaps they would leave to forage 
where there was less competition for prey (the caves in the area serve as hibernacula for  
over 8,000 individual bats of at least five different species) and return to the cave area 
periodically to mate.  It’s therefore likely roosting and foraging activity also occurred 
outside this 2-mile area but all documented roost trees and foraging behavior observed 
were within two miles of the Newberry-Bane cave.  

Recent work in Missouri (Romme et. al., 2002) and Kentucky (Kiser and Elliott, 1996; 
and Gumbert, 1996) have found that Indiana bats range up to 5 miles from hibernacula 
during autumn and spring swarming activity periods.  Based on terrain and landscape 
characteristics of these areas (generally rolling without great vertical relief) when 
compared to the Ridge and Valley terrain of Virginia (mountainous with vertical relief 
1,300 to 2,500 feet) it’s likely Indiana bat activity in this portion of the Appalachians is 
confined to the valley in which the hibernacula occurs and may extend into adjacent 
valleys via gaps in the surrounding ridges or mountains.  It’s unlikely many bats will fly 
up more than a 1,000 vertical feet and over a mountain to forage in an adjacent valley, 
especially when these mountains are densely forested without many open corridors to 
serve as flyways.   

The timing of spring and autumn migration has been generally inferred as the time 
between when bats leave the hibernacula and when they are found in maternity areas 
(spring), and visa-versa (autumn).  In most portions of the range, this is generally 
considered to be from 15 April to 15 May in spring, and 15 August to 15 November in 
autumn, although these dates are sometimes adjusted regionally to accommodate 
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latitudinal differences in season.  Essentially all acres within the Jefferson National 
Forest could serve as potential migratory habitat for the Indiana bat.   

Effects 

Effects to the federally endangered Indiana bat (Myotis sodalis) were considered because 
it is assumed the entire Forest is potential habitat for this species.  See USDI Fish and 
Wildlife Service’s Biological Opinion (BO) of September 16, 1997 and the Forest’s 
Environmental Assessment/Decision Notice of March 12, 1998 for the “Proposed Forest 
Plan Amendment for Management of the Federally Endangered Indiana Bat.”  

Potential habitat (mature forests with trees having exfoliating bark) exists across the 
entire Forest and contains tree species of the size and type known to be used by the 
Indiana bat.  The retention of some snags, shagbark hickory, and hollow trees (as 
available) will allow for potential Indiana bat roost sites.  Decreasing canopy closure as 
occurs with timbering and prescribed fire activities will increase the degree of exposure 
of some potential maternity roost trees to solar radiation, providing improved thermal 
conditions for raising young during a wide range of weather conditions.  Pond/waterhole 
construction will increase the number of upland water sources available for Indiana bats.  
Persistence of early successional habitats and forests with an open understory and patchy 
overstory would create insect-rich foraging areas and flight corridors leading to any 
potential roost trees.  Harvesting would produce a mosaic of regeneration areas 
intermixed with mature and late successional forests.  Likewise prescribed fire would 
also create a mosaic of forest successional stages from early to late resulting from varing 
fire intensities associated with topographic features, vegetative types, and fuel 
accumulations.  This will indirectly provide feeding areas since bats are known to forage 
within the canopy openings of upland forests, over clearings with early successional 
vegetation, and even along the borders of croplands, or wooded strips (fencerows), and 
over ponds.  Contrastingly, negative impacts to the Indiana bat will be:  (a) the slight 
chance that individuals or small groups of roosting bats (including summer maternity 
colonies) could be unintentionally killed by the intentional felling of trees harboring 
undetected roosts (e.g. dead limbs with loose bark, or small cavities in the boles), or by 
the accidental felling of occupied snags, or damaged or hollow trees during timber 
harvest or other activities; and (b) a short-term reduction in the total amount of foraging 
habitat available to individual Indiana bats which would be incurred on regeneration 
cuts.  Although the likelihood is very low tree cutting activities could result in the 
inadvertent loss of individual Indiana bats or small groups of Indiana bats, via removal 
of some large-diameter hardwood trees occupied by bats during the period from 
approximately April 1 to October 15. 

Occupied and potential roost trees could be directly affected by vegetation management, 
firewood and salvage sales, routine maintenance/permitting of small clearings including 
easements, rights-of-way and reasonable access to privately-owned lands, and road 
construction.  Plan implementation will result in vegetation disturbance and possible 
impact to currently occupied and potentially occupied roost trees.  There is potential for 
adverse effects to a maternity roost tree if one occurs on the Forest and in an area where 
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trees are being felled.  However, forestwide standards would minimize, if not eliminate, 
the chance of adverse effects. 

Any Indiana bat roosts that are discovered would be protected from cutting and 
modification until they were no longer suitable (unless treatments were needed for 
public or employee safety).   

The National Forest fuelwood program allows the public to purchase and collect wood, 
often recently downed or standing/leaning dead trees, for personal use.  The program is 
regulated by issusance of an area-specific permit and collection occurs primarily along 
roadsides and other specified sites with easy access.  Vehicles must remain on open 
roads are not allowed to travel through the forest in order to find, cut, and load firewood.  
This therefore restricts the distance at which most people are willing to cut and haul 
firewood and results in firewood being cut within 150 feet (about two tree lengths) of an 
open road, and limited almost exclusively to level terrain or the uphill side.  During 2001 
and 2002 the Jefferson NF issued 510 and 466 (respectively) firewood permits, for an 
average of 488 permits over the two-year period.  Each permit allowes for the collection 
of 2 CCF (hundred cubic feet) of firewood (2 CCF roughly equals 1.5  cords of 
firewood).  Therefore, 488 permits equal approximately 732 cords of firewood.  A cord 
of firewood is a stack 4’x 4’x 8’ and contains 128 cubic feet or 1.28 CCF.  Based on 
yield tables from Firewood Volume Tables (Mize & Prestemon, 1998) a red oak 16” 
DBH (diameter breast height) and 60’ tall contains approximately 0.50 cords of 
firewood, while a white oak the same diameter and height contains approximately 0.54 
cords.  Therefore, the 732 cords of firewood collected as an average during 2001 and 
2002 equals approximately 1,464 dead trees (in this case red oak 16” DBH, 60’ tall).  
The number of standing dead trees on the Jefferson can be calculated based on analysis 
of data collected during the 1991 Forest Inventory and Analysis conducted by the 
Southern Forest Research Station, Asheville, NC.  (More recent data has been collected, 
but 1991 is the last year Forestwide data is available for the required analysis.)  The 
number of dead standing trees at that time was 15.4 per acre with an average DBH of 
9.0”.  Given that the Forest is approximately 723,000 acres, this equates to at least 
11,134,200 dead standing snags.  The actual number of snags per acre is probably now 
much greater than what was calculated for 1991.  The northern portions of the Forest 
(Glenwood and New Castle Ranger Districts) have been infested with gypsy moths and 
pine bark beetle infestations are now Forestwide.  The result of these insect infestations 
is extensive areas of oak and pine tree mortality in the overstory.  Therefore, if 1,500 
snags are cut each year for firewood, this equals to 0.0135% of the total available snags.  
Since most of these snags are not close to roads or are in Management Prescriptions 
where firewood cutting is not allowed, the possibility of harming an Indiana bat is 
extremely remote.  Also it’s not just snags that Indiana bats roost in, but also live trees.  
This is reflected in the Newberry-Bane study of fall swarming activity where 19% of the 
roost trees were snags and the remainder were live trees.  The odds of encountering a 
roosting bat are even further reduced since only dead trees are available for cutting as 
firewood and these dead trees represent perhaps 20% of the trees where they roost.  
Although risk of “take” resulting from firewood cutting cannot be completely 
eliminated, the risk of direct effects to roosts in the vicinity of hibernacula is further 
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minimized since the collection of firewood in primary and secondary cave protection 
areas (8.E.1.a and 8.E.1.b) is not allowed by prescription standard.  Some minimal risk 
of taking a bat roosting in a standing dead tree cut for firewood elsewhere on the Forest 
would continue to exist.  However, given the relatively low number of Indiana bats on 
the Forest when compared to the number of acres, plus standing trees and sangs, and that 
the use of any individual dead tree as a roost is very brief, the likelyhood of take from 
firewood cutting is extremely small, if not non-existent. 

Most types of timber harvest (salvage, even-aged, uneven-aged, etc.) activities would 
require some snag and potential roost tree retention plus specific retention of leave trees 
such as shagbark hickories.  In stand regeneration treatments greater than ten acres in 
size, a minimum average basal area of 15 square feet per acre of live trees is retained 
throughout the rotation, and priority is given to retaining the largest available trees that 
exhibit characteristics favored by roosting Indiana bats (sloughing bark, cracks and 
crevices).  

Over the past several years the Forest has steadily increased its prescribed burn program.  
The Revised Forest Plan anticipates this increase to continue with perhaps 14,000 acres 
being burned each year.  Most of these burns will occur during the spring and early 
summer with some during the late winter and early fall.  Control lines will consist of 
existing roads, trails, and streams wherever possible.  In areas where control lines will 
need to be constructed they will be done with handtools and/or bulldozer.  Lines will 
consist of a two to five foot wide strip dug to mineral soil.  Some trees will need to be 
felled during line construction but in most cases larger trees will be avoided with the line 
going around and between the largest trees.  Some standing trees and snags near the line 
will be felled which pose a hazard to personnel or may burn and fall across the line 
thereby spreading fire across the line and into areas not scheduled for burning.  Purposes 
for the use of prescribed fire include ecosystem restoration, wildlife and rare species 
management, site preparation, and oak/pine regeneration.  The 1997 BO stated as a 
Conservation Recommendation that the Forest increase prescribed burning on lands 
unsuitable for timber harvest to maintain flight and foraging corridors in upland and 
riparian areas. 

Cumulative Effects 

Cumulatively, with implementation of the Revised Jefferson National Forest Plan the 
Forest will maintain a supply of snags, live potential roost trees, upland water sources, 
and other habitat features across the landscape to allow for the maintenance, and 
promote the recovery, of Indiana bat populations.  At the same time, activities can still 
continue to meet other multiple-use objectives. For example, timber harvesting can still 
occur to accomplish sufficient forest regeneration to provide diverse insect productions 
and provide for the continuation of diverse forest conditions across the Jefferson NF. 

Overall, there will be both benefits and impacts to the Indiana bat from management 
activities on the Forest.  From a beneficial standpoint, the retention of some snags, shag-
bark hickory, and hollow trees in sale areas would allow potential Indiana bat roost sites 
to be conserved; the opening up of the canopy in sale areas and their margins would 
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increase the degree of exposure of some potential maternity roost trees to solar radiation, 
providing improved thermal conditions for raising young; pond construction would 
increase the number of upland water sources available for Indiana bat.  Slightly positive 
benefits for Indiana bat would result as harvested units create insect-rich foraging areas 
and flight corridors leading to any tree roosts that might be present there.  Positive 
benefits would result from prescribed burning by decreasing understory vegetation 
density.  Positive benefits will also be realized from the application of prescriptions and 
associated standards focused on protecting caves and managing vegetation structure and 
condition within 2-miles of hibernacula.  

Contrastingly, negative impacts to the Indiana bat would be: (a) the slight chance that 
individuals or small groups of roosting bats (including summer maternity colonies) could 
be unintentionally killed by the intentional felling of trees harboring undetected roosts 
(e.g. dead limbs with loose bark, or small cavities in the boles), or by the accidental 
felling of occupied snags, or damaged or hollow trees during timber harvest or other 
activities; and (b) a short term reduction in the total amount of foraging habitat available 
to individual Indiana bat which would be incurred on regeneration cuts.  Although these 
bats will use small forest openings and edges as foraging habitat, they would be unlikely 
to utilize the central portions of harvested units during the early years of regeneration 
unless the residual basal area were unusually high.  It is possible that the increased rate 
of insect production in the regeneration areas would make up for any loss of foraging 
habitat acreage, but such a determination would be difficult to make without extensive 
long-term research on the subject. 

Although the likelihood is very low, implementation of the Revised Forest Plan may 
result in the inadvertent loss of individual Indiana bats or small groups of Indiana bats, 
via removal of some large-diameter hardwood trees occupied by bats during the period 
April 1 through October 15.   

Forestwide standards and prescriptions will provide adequate protection for summering 
and transitory Indiana bat individuals.  These standards and prescriptions provide for 
maintenance of extensive forest areas that would remain undisturbed by most human 
processes that result from tree cutting.  These areas are characterized by disturbance 
events where net losses and gains of potential roost trees would be dependent on 
ecological processes including tree mortality due to aging, insect and disease, lightning 
caused fires, and weather events. 

In the 1997 USDI Fish And Wildlife Service's Biological Opinion, the Service 
determined that this level of anticipated take is not likely to result in jeopardy to the 
Indiana bat or destruction or adverse modification of any critical habitat.  

Finally, this agency feels that there will be overall cumulative positive benefits for the 
Indiana bat.  The agency believes that some level of harvesting on the Jefferson NF is 
necessary in order to manage, retain and perpetuate the existing forest types.  It is within 
this diversity of these forest types that the Indiana bat has been able to survive over long 
periods of time, and has been able to maintain its numbers on the Forest in recent years.  
Although the loss of a few individuals from time to time during timber harvest is  
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possible (all-be-it remote), the overall large amount of improving roosting and foraging 
habitat for the Indiana bat, coupled with management activities taking bat life 
requirements into account, coupled with an increasing number of upland drinking water 
sources, and gating of hibernacula, suggests that these potential losses would be offset 
by overall future net gains in the population. 

Determination of Effect 

The Forest Plan has the potential to adversely affect the Indiana bat through the take of 
individual bats.  Although levels of vegetation management are not likely to diminish 
summer roosting in a significant way, the possibility for adverse effects cannot be 
completely eliminated with the implementation of any level of management.  Foraging 
and roosting habitat will be improved and increased by implementation of active 
prescribed fire and timber harvest programs that decrease overstory cover and increase 
the numbers and quality of potential roost trees.  Forestwide standards and prescriptions 
specific to hibernacula sites will greatly reduce the potential for adverse effects to levels 
that are almost insignificant and discountable, but the possibility for take (as defined by 
ESA) still exists.  Therefore the determination of effect is may effect – likely to 
adversely affect. 

 

PLANTS 

Virginia Round-leaf Birch (Betula uber)  
Environmental Baseline 

This species was listed under the Endangered Species Act in 1978.  It had been 
considered extinct for over than 60 years when about 40 trees were rediscovered in1975 
along Cressy Creek in southwest Virginia.  Since that time, the number of trees in the 
natural, native population steadily declined until, in 1984, only 11 individuals remained. 
However, in the early 1980's an aggressive recovery plan, involving planting 
greenhouse-grown seedlings at various sites, was implemented. Although vandalism 
initially threatened the seedling recovery program, the total current population is now 
over 957 trees. Whether these immature trees will be capable of producing seed and 
competing successfully in these new locations remains to be seen (NatureServe Explorer 
2001).  Currently there is one wild population believed to contain 7 individuals. In the 
one wild population 5 individuals are presumed to exist on private land, (but this has not 
been verified for a long time) and 2 individuals are on Forest Service land.  Twenty 
plantation populations that were established on Forest Service land between 1984 and 
1987 (USDI Fish and Wildlife Service 1990d).  In these plantations there are currently 
about 950 individuals.  Due to the success of the plantations the species was downlisted 
to threatened by the USDI Fish and Wildlife Service in 1994 (USDI Fish and Wildlife 
Service 1994a). 
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There is a single naturally occurring population that occurs along the banks of Cressy 
Creek near Sugar Grove, Virginia.  At this site the Virginia round-leaf birch is confined 
to a 700 meter stretch of streambank that is disturbed, second-growth forest.  All the 
wild plants are within 30 meters of Cressy Creek.  Extensive searches since 1975 have 
failed to locate any additional naturally occurring populations.  (USDI Fish and Wildlife 
Service 1990d).  According to the recovery plan, this species requires exposed mineral 
soil with partly shaded conditions within 60 meters of multiple seed sources to reproduce 
itself.  The two trees that occur on Forest Service land have been fenced to protect them 
from vandalism.   

Of the original 1920 seedlings planted 950 remain.  The trees in the plantations are 
maturing and no longer subject to damage by deer browsing and antler scraping.  
Perhaps the biggest threat to these trees is crowding by sweet birch.  The plantation trees 
have not produced seed yet.   

Potential Effects 

Vandalism was a major threat to survival after the species was rediscovered.  However, 
due to a propagation program and establishment of plantations which are now maturing 
on the Forest, vandalism is not currently a major threat.  At the naturally occurring site, 
erosion by Cressy Creek is a threat to the few wild individuals, however,  flooding and 
flood scour may create suitable seedbed conditions.  Succession and competition are also 
threats (Virginia Department of Conservation and Recreation  (1996).  Limiting factors 
include a limited number of small forest openings with exposed mineral soil in the 
immediate vicinity of seed sources, herbivory, long distances between pollen sources, 
and a breeding system which may be developmentally retarded and permits heavy gene 
exchange with sweet birch (USDI Fish and Wildlife Service 1990d).   

The implementation schedule for the Virginia round-leaf birch recovery plan (USDI Fish 
and Wildlife Service, 1990d) includes five items that directly relate to current and future 
Forest Service management: 

• Protect existing habitat 
• Monitor individuals in original population 
• Encourage natural regeneration 
• Maintain additional populations 
• Expand management zone 

Under the Revised Forest Plan this site will be allocated as 4.D, the Special Botanical 
Area designation.  Under this prescription lands contain individual threatened, 
endangered, sensitive, and locally rare plant or animal communities found within major 
forest communities, not within a rare community.  The goal of designation and 
management of these areas is to perpetuate or increase existing individual plant or 
animal species that are of National, regional, or State significance as identified on TES 
lists.  These lands are classified as unsuitable for timber production, although timber 
harvest to meet the long-term goals of the desired condition is appropriate.  Desired 
conditions include the following at each site: (1) protection of threatened, endangered, 
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sensitive, or locally rare species from human taking or human-caused detrimental habitat 
changes; (2) viable and increasing populations of threatened, endangered, sensitive, or 
locally rare species; and (3) functioning ecosystems. 

Cumulative Effects 

Nearly all round-leaf birch trees near the original site (including the plantations) occur 
on the Forest.  Because of this and the protective measures in the Plan there will be no 
cumulative effects to this species. 

Determination of Effect 

Because the Plan protects habitat and known occurrences of round-leaf birch, the 
determination of “no effect” is made for this species.  Monitoring of known occurrences 
for negative habitat impacts and invasive plants will occur. 

Small Whorled Pogonia (Isotria medeoloides) 
Environmental Baseline 

The small whorled pogonia (Isotria medeoloides) was listed by the USDI Fish and 
Wildlife Service as endangered in 1982 and revised to threatened status in 1992 based on 
discovery of new sites, achievement of protection for many of the sites, and additional 
life history and population information.   Much of the information used in this analysis is 
from the revised recovery plan (USDI Fish and Wildlife Service 1992b) written for the 
species. 

Isotria medeoloides (Pursh.) Raf. is a federally listed orchid known from 16 states, 
including Virginia, West Virginia, North and South Carolina, Georgia and Tennessee 
(NatureServe 2001).  This species occurs in three primary population centers: New 
England; the southern extreme of the Appalachian Blue Ridge at the juncture of North 
and South Carolina, Georgia, and Tennessee; and the coastal plain and piedmont region 
of Virginia, with outliers in Delaware and New Jersey.  Disjunct populations occur in six 
sites in Pennsylvania, Ohio, Michigan, Illinois, and Ontario (USDI Fish and Wildlife 
Service 1992b).   In the Southern Appalachian planning region, the only small whorled 
pogonia sites occurring on National Forest Service lands are located on the 
Chattahoochee, Sumter, and Jefferson National Forests. This species is found primarily 
in second and third-growth deciduous and mixed-deciduous/coniferous forests.  Ages of 
the older trees on the sites vary from as young as 30- years- old in South Carolina to 80-
years-old in Virginia. The forest habitat in which this orchid is found is not rare, yet only 
a small percentage of the habitat has colonies of small whorled pogonia. Site 
characteristics are highly variable, but are usually mesic, with sparse to moderate ground 
cover and a relatively open understory canopy. Old logging roads or streams are often 
nearby.  Many sites show signs of past agricultural use (USDI Fish and Wildlife Service 
1992b). 

There is one known site for this species on the Forest, with a population of nine plants 
(Van Alstine, N, et al. 1996; Huber, F.  2003). 
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Potential Effects 

The primary threat to the small whorled pogonia throughout its range is habitat 
destruction by residential and commercial development.  Collection of plants, 
recreational use, herbivory, and inadvertent damage from research activities are also 
cited as harming populations.  Whereas heavy timbering and clear-cutting are considered 
threats, selective timbering may not be harmful to a population (USDI Fish and Wildlife 
Service 1992b). 

At some small whorled pogonia sites there is a concern that under-and midstory 
vegetation may be shading plants and possibly causing a decline in individual colonies.  
Vegetative removal studies have been conducted in Maine in 1993 and 1996, with 
possible positive response of the Isotria to the increased light at the forest floor (Dibble 
et al 1997).   Vegetative removal studies began in New Hampshire in 1998, but will take 
at least five years to determine any effects of the removal (Sperduto, M. 1998).  The 
recovery plan identifies the need for further research into effects of vegetation removal 
in small whorled pogonia sites, and thus there is an opportunity for the national forests to 
experiment with such removal.  Any risks of habitat manipulation through vegetation 
manipulation would likely be outweighed by potential benefits to the species (USDI Fish 
and Wildlife Service 1992b)  Because the orchid is protected under the Endangered 
Species Act, no activities with potential to affect the plants either adversely or 
beneficially can take place in the sites without concurrence from, or consultation with, 
USDI Fish and Wildlife Service. 

The Recovery Plan for Small whorled pogonia (USDI Fish and Wildlife Service 1992b) 
lists several implementation tasks for recovery of the species.  Those listed for federal 
agencies consist primarily of protection through existing laws and coordination with 
other governmental agencies and conservation organizations.  The Forest has been 
implementing these tasks as well as conducting inventories for new locations of the 
orchid. 

Forest-wide standards in the Revised Forest Plan that provide protection to the small 
whorled pogonia are those standards that protect individuals and sites of federally listed 
species and those that control exotic species where they are adversely affecting federally 
listed species. 

Cumulative Effects 

The single known population of small whorled pogonia on the Forest will be protected 
as 4D, Botanical - Zoological Area.  The goal of designation and management of these 
areas is to perpetuate or increase existing individual plant or animal species and 
communities. 

Determination of Effect 

Because of the protective measures discussed above that will protect the one known 
population, implementation of the Revised Forest Plan is “not likely to adversely affect” 
the small whorled pogonia. 
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Northeastern Bulrush (Scirpus ancistrochaetus) 
Environmental Baseline 

Unless otherwise noted the information used in this analysis comes from NatureServe 
(accessed in 2001). 

Northeastern bulrush was listed as endangered under the Endangered Species Act in 
1991. Populations are known from MA, MD, NH, NY (presumed extirpated), PA, VA, 
VT, and WV. The habitat seems to vary geographically, although there are not enough 
sites to allow generalizations to be made. However, one does observe that in the south, 
sinkhole ponds are the most common habitat for the plant, and in the north, other kinds 
of wetlands, including beaver-influenced wetlands, provide suitable habitat. 

There are about 55-60 extant occurrences known in the Appalachians from southern 
Vermont and New Hampshire to western Virginia, with most occurrences in 
Pennsylvania. Most of the known sites have small populations. (10 historical 
occurrences have been searched for unsuccessfully.) The plants are restricted to fairly 
specific wetland habitats that are infrequent, especially in the southern part of the range. 
Various threats are associated with the habitat, including drainage and development, 
agricultural runoff, and any developments that could alter the local hydrology. 
Additional, unsurveyed habitat does exist, and more populations of this species may be 
found in the future if the potential habitats remain intact. 

Long term monitoring of known sites is needed before any conclusions can be drawn 
about the habitat needs of the plant, or about the stability of its populations in changing 
environments. 

The implementation schedule for the northeastern bulrush recovery plan (USDI Fish and 
Wildlife Service 1993) includes five items that directly relate to Forest Service 
management: 

• Secure permanent protection for known populations 
• Resurvey sites thought to have suitable habitat 
• Verify, monitor, and protect any additional populations 
• Identify potentially suitable habitat for additional surveys 
• Survey potential sites 

Throughout its range, northeastern bulrush is found in open, tall herb-dominated 
wetlands. Often it grows at the water's edge, or in a few centimeters of water, but it may 
also be in fairly deep water (0.3-0.9 m) or away from standing water. In the southern part 
of its range, the most common habitat is sinkhole ponds, usually in sandstone. Water 
levels in these ponds tend to vary both with the season and from year to year. At least 
one site (in Massachusetts) is in a sand plain, where water level fluctuates as well. Two 
sites in Vermont are influenced to some extent by beaver activity as well as other 
hydrological factors. 
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With the information available it is difficult to compare sites throughout the plant's 
range. For example, lists of associated species may represent an entire wetland or the 
immediate vicinity of the plant, but this is not always possible to determine from 
available information. Nevertheless, examination of field reports indicates that there is 
considerable variety in associated species. A few species, however, are common to 
several of the sites. These are Dulichium arundinaceum, Scirpus cyperinus sens. lat., 
Glyceria canadensis, and Triadenum virginicum.  

Six populations of northeastern bulrush are known from Virginia. All of the sites are in 
the mountainous, western part of the state, near the West Virginia border. The total state 
population is estimated at 300 individual plants. The six sites are discussed in turn. Site 
One is a tiny ridgetop pond on sandstone, in shallow water, at elevation 1170 m. No 
current information is available on the site. Site Two consists of two shallow sinkhole 
depressions at 372 m elevation. In 1987, one had standing water and the other did not. 
The shallower, drier pond had the larger population of northeastern bulrush. In all, ca. 
100 plants (clumps) were seen at the site. Site Three is an open, mountain pond at 744 
m, with much aquatic vegetation and no shrub border. In 1985, plants were scattered 
along the edge of the pond, with Dulichium arundinaceum, Carex canescens and C. 
vesicaria. Site Four is a small pond in a saddle between two ridges, at 1074 m elevation. 
The pond has open water, with emergent vegetation around the edges and a shrub 
border. northeastern bulrush grows with Dulichium arundianaceum, Glyceria acutiflora 
and Carex stricta. Sites Five and Six are two small sinkhole ponds at 405 m, in an area 
containing numerous small ponds and forested wetlands. In each pond, the plants were 
found in standing water. The plants are near the ponds' edge as well as closer to the 
center of the ponds. In a 1989 visit, the first pond had about 25 plants, with 44 fertile 
culms. The second had about 10 plants, with 26 fertile culms. No evidence of vegetative 
reproduction was noted at these or any of the other Virginia populations. Associates 
were Eleocharis quadrangulata, Scirpus torreyi, Dulichium arundinaceum, 
Cephalanthus occidentalis, Leersia oryzoides, and Eleocharis cf. palustris.  

Potential Effects 

Among the potential human threats are agricultural runoff, construction of logging and 
fire roads, development, all-terrain vehicle use, collection, and dredging.  

In addition to human activity, there may be natural threats to the species as well, 
although more information about the biology and ecology of the species is needed before 
these influences can be clearly implicated in the decline of the species. Among possible 
natural threats are deer, beaver (one Vermont population has suffered alarming 
fluctuations, apparently as a result of beaver activity), natural water level fluctuations, 
fire (this may have damaged a population in Pennsylvania), and succession (it has been 
suggested that this may adversely affect populations in West Virginia and Maryland).  

Fluctuations in population size have been observed at several localities for the species. It 
is very likely that botanists visiting the known sites for the species do not identify 
vegetative plants, and it is postulated that the fluctuations are in number of 
flowering/fruiting culms rather than actual number of plants. 
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 On the Forest northeastern bulrush occurs at one site: 

Potts Mountain Pond – In 1987, the total population covered an area of about ten square 
meters and consisted of several hundred plants (Virginia Department of Conservation 
and Recreation 1996).  At this site the greatest threats are alteration of hydrology, either 
through draining the pond or changes in the inputs of surface and groundwater, and off 
highway vehicles (OHV’s).  The Potts Mountain Trail, an OHV trail, passes near the 
pond.  

Under the draft Plan this site will be allocated as 9.F, Rare Community.  The Rare 
Community type is Mountain Pond.  Rare communities are assemblages of plants and 
animals that occupy a small portion of the landscape, but contribute significantly to plant 
and animal diversity.  Rare communities, wherever they occur on the forest, are 
managed under this prescription to ensure their contribution to meeting goals for 
community diversity, endangered and threatened species recovery and providing habitat 
for sensitive and locally rare species.  These lands serve as core areas for conservation of 
the most significant elements of biological diversity identified to date on the Forest.  
Recreational access may be limited by signs and barriers, where necessary, to protect 
community integrity. Interpretive signs or other information may be available where it is 
likely to promote public knowledge of rare communities and improve community 
protection. 

Cumulative Effects 

The one known occurrence of this species on the Forest is protected under the Plan as 
9F- rare community.  The cumulative impacts of the OHV trail that passes near the pond 
have the potential to negatively affect the pond and the northeastern bulrush through 
illegal OHV use (driving through the pond or creating deep ruts that affect hydrology) or 
through maintenance of the OHV road affecting the hydrology of the area.  Plan 
standards in 9F allow OHV use to be managed to protect this plant. 

Determination of Effect 

Because the Plan protects habitat and known occurrence of northeastern bulrush the 
determination of ““not likely to adversely affect”” is made for this species. 

Virginia Spiraea (Spiraea virginiana) 
Environmental Baseline 

Virginia spiraea is a southern Appalachian endemic occurring in the southern Blue 
Ridge and Appalachian Plateau physiographic provinces (Ogle 1991). This species was 
listed as threatened on June 15, 1990.   Virginia spiraea species is a clonal shrub that 
reproduces completely or almost completely through vegetative means.  Habitat is rocky, 
flood-scoured riverbanks in gorges or canyons, where woody competition is reduced and 
riverwash deposits create sites for vegetative propagule establishment (USDI Fish and 
Wildlife Service 1991c).  NatureServe (2001) describes the habitat as periodically flood-
scoured banks of high-gradient mountain streams or along lower stream reaches. Plants 
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are often found on geologically active areas with erosion, deposition, and slumping, 
along rivers with dynamic flooding regimes, sandbars, scoured river shore and flatrock 
habitat with crevices. These areas also are associated with cobbles, boulders, and 
massive rock outcrops with sandy or clay soils. The areas can be periodically xeric. 
Plants are often seen in silt mud and sand. 

NatureServe Explorer (2001) provides detailed information on physical habitat and 
associated species for occurrences of this species. The Recovery Plan for Virginia 
spiraea (USDI Fish and Wildlife Service 1991c) summarizes the number of clones by 
state and by ownership.  

On the Forest Virginia spiraea occurs at three sites: 

Pound River – In 1987, 4 clumps of vigorous plants (Virginia Department of 
Conservation and Recreation 1996). 

Chimney Cliffs/Russell Fork – 3 occurrences at this site, the largest is on Forest Service 
land. In 1995 this occurrence consisted of 25-30 clumps in a 10 X 15 meter area. 
Vigorous vegetation reproduction was taking place. The other two occurrences are in 
Breaks Interstate Park or private land (Belden, A. Jr. and W.H. Moorhead III 1996).  

Guest River Gorge – In a 1993 survey, 100+ clumps in five subpopulations along about 
1.1 mi. of river (Ludwig, J.C., A. Belden, and C.A. Clampitt 1994).  

Potential Effects 

Threats include reservoir construction (inundation of plants or alteration of natural flood 
regimes), human disturbance of riverbank habitats, and competing vegetation (USDI 
Fish and Wildlife Service 1991c). 

Negative impacts from recreational use are the greatest threat on the Forest.  In West 
Virginia, recreational activities including fishing, hiking, camping, and boating have 
damaged nearly all sites (West Virginia Department of Natural Resources 2000).  
Competition from other plant species is the other serious threat.  In some cases, 
alteration of normal flood scour events may allow native competing vegetation to affect 
Virginia spiraea populations.  Forest-wide standards in the Revised Forest Plan include 
protection of individuals and sites of federally listed species and control exotic species 
where they are adversely affecting federally listed species. 

The Revised Forest Plan includes objectives taken from the recovery plan (USDI Fish 
and Wildlife Service 1991c) and includes language that would encourage re-introduction 
within in historic range.  Opportunities may exist in the future to re-establish this species 
on the Forest. 

The implementation schedule for the Virginia spiraea recovery plan (USDI Fish and 
Wildlife Service 1991c) includes five items that directly relate to Forest Service 
management: 

• Identify and monitor threats to each existing population 
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• Enforce laws protecting the species and/or its habitat 
• Conduct rangewide searches for additional populations 
• Conduct site-specific manipulation to maintain existing populations 
• Reintroduce the species within its historical range 

Cumulative Effects 

Forest-wide standards in the Revised Forest Plan that provide protection to Virginia 
spiraea are those standards that protect individuals and sites of federally listed species 
and those that control exotic species where they are adversely affecting federally listed 
species. 

Populations of this species on the Forest will be protected as 4D, - Botanical - 
Zoological Area.  The goal of designation and management of these areas is to 
perpetuate or increase existing individual plant or animal species and communities. 

Determination of Effect 

Because of the protective measures discussed above, implementation of the Revised 
Forest Plan is “not likely to adversely affect” the Virginia spiraea. 

Peters Mountain Mallow (Iliamna corei) 
Environmental Baseline 

This species was listed as endangered under the Endangered Species Act on June 11, 
1986.  There is only one known natural occurrence of this species.  Peters Mountain 
Mallow was discovered in 1927 at which time there were perhaps 50 plants.  The 
population declined steadily until, by the late 1980’s, there were just three plants. A 
fourth plant was found in 1990 (USDI Fish and Wildlife Service 1990c).  Threats 
include fire suppression, which is needed for seed germination and to maintain habitat, 
overgrazing by deer and feral livestock, and collection by people (NatureServe 2003).  
The site was acquired by The Nature Conservancy and prescribed burning began in 1992 
has produced hundreds of new plants.  The recovery plan did not assign the U.S. Forest 
Service any tasks, however the Forest has assisted with prescribed burning efforts. 

Potential Effects 

Peters Mountain Mallow does not occur on the Forest, therefore the Revised Forest Plan 
will not affect this species.  The Forest will continue to assist The Nature Conservancy 
as needed and requested in the recovery of this plant. 

Cumulative Effects 

Because this species does not occur on the Forest there will be no cumulative effects 
from the Revised Forest Plan. 
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Determination of Effect 

Because the Peters Mountain Mallow does not occur on the Jefferson National Forest, a 
determination  of “no effect” is made for this species. 
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Appendix A 
 

Informal Consultation History 
 

Date Format Discussion and Results 

April 1997 Biological 
Assessment 

Effects of implementing 
GWJNF management plans 
on the Indiana bat 

May 12, 1997 Letter from FS to 
FWS 

Requested formal 
consultation on Indiana bat 

September 16, 
1997 Biological Opinion Received BO from FWS on 

Indiana bat 

February 11, 
1999 

Letter from FWS to 
FS 

Typographical error 
correction to BO related to 
prescribed burning 

March 27-29, 
2001 Meeting in Atlanta 

Coordinated with other 
Forests and other FWS 
offices; reviewed 
implementation of MOA 

October 1, 2001 Letter from FWS to 
FS 

Designated VA and SW VA 
FWS field offices 
(Gloucester, VA and 
Abingdon, VA) with lead 
responsibility for ecological 
services programs for VA.  
This includes ESA section 7 
consultation.  Prior to this, 
the Chesapeake Bay field 
office in Annapolis, MD had 
this responsibility. 

January 15, 2002 Meeting in Roanoke 
with FWS 

Discussed roles and 
responsibilities for 
consultation with FWS. 

February 15, Draft Consultation Established consistent 
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Date Format Discussion and Results 
2002 Agreement protocols, responsibilities and 

timelines for Forests and 
FWS offices; candidate 
species are considered as 
sensitive 

March 7, 2002 Consultation 
Agreement 

Established ESA consultation 
working group leaders and 
teams for FS and FWS 

March 26, 2002 Conference call 
Finalized botany ESA 
consultation working group 
sub-teams 

March 27, 2002 Meeting in Knoxville 

Clarify ESA consultation 
working group team 
objectives and standardize 
language 

April 8, 2002 Note from FS Additional direction to ESA 
consultation working groups 

April 9, 2002 Conference call 
Aquatic species ESA 
consultation working group 
species group assignments 

April 22, 2002 Conference call 
Aquatic species ESA 
consultation working group 
recommendations to FWS 

June 4, 2002 Note to FWS and 
aquatic working group

Request for FWS response to 
ESA working group 
recommendations 

 Memo from FS RO 

Forests should consult 
directly with their respective 
FWS offices for Plan 
Consultation 

 Letter from FWS to 
FS 

Designated SW VA FWS 
field office (Abingdon) as 
official office for Jefferson 
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Date Format Discussion and Results 
Plan Consultation 

December 12, 
2002 Meeting in Roanoke 

FS and FWS (Abingdon) 
review plan consultation 
process. 

December 16, 
2002 

Letter from FS to 
FWS 

Requested FWS (SW VA 
Field Office) to review FS list 
of 35 species to be included 
in the Forest Plan Revision. 

January 17, 2003 Letter from FWS to 
FS 

Responded to FS request and 
acknowledged the list of 35 
species was appropriate and 
recommended analysis of 2 
candidate species and 
designated critical habitats. 

February 10 & 
11, 2003 

Field visit on the 
Clinch RD, and 
meeting in Abingdon 
with FWS 

Continued discussion of 
Proposed Plan  

March 5, 2003 Meeting in Wytheville 
with FWS 

Continued discussion of 
Proposed Plan  

March 11, 2003 
Field visit on the 
Glenwood RD with 
FWS 

Continued discussion of 
Proposed Plan  

April 23 & 24, 
2003 

Field visit on the 
Clinch RD, and 
meeting in Abingdon 
with FWS 

Continued discussion of 
Proposed Plan  

April 28, 2003 Field visit on the New 
Castle RD with FWS 

Continued discussion of 
Proposed Plan  

May 29, 2003 Meeting in Abingdon 
with FWS 

Continued discussion of 
Proposed Plan  
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Date Format Discussion and Results 

June 17, 2003 Meeting in Abingdon 
with FWS 

Continued discussion of 
Proposed Plan 
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Appendix B 

Threatened or endangered aquatic species by fifth code 
HUC watershed, showing percent of watershed under 
Forest ownership. 

SCIENTIFIC NAME COMMON NAME Watershed Ownershipa % 

Pleurobema collina James River spinymussel 208020103 28 

Pleurobema collina James River spinymussel 208020107 10 

Pleurobema collina James River spinymussel 208020108 61 

Pleurobema collina James River spinymussel 208020109 43 

Pleurobema collina James River spinymussel 208020301 5 

Percina rex Roanoke logperch 301010101 1 

Percina rex Roanoke logperch 301010102 1 

Phoxinus cumberlandensis Blackside dace 513010101 1 

Cyprinella monacha Spotfin chub 601010101 11 

Erimystax cahni Slender chub 601010101 11 

Fusconaia cor Shiny pigtoe 601010101 11 

Pegias fabula Little-wing pearlymussel 601010101 11 

Pegias fabula Little-wing pearlymussel 601010201 30 

Cyprinella monacha Spotfin chub  601010202 15 

Epioblasma florentina walkeri Tan riffleshell 601010202 15 

Fusconaia cor Shiny pigtoe 601010202 15 

Hemistena lata Cracking pearlymussel 601010202 15 

Pegias fabula Little-wing pearlymussel 601010202 15 

Cyprogenia stegaria Fanshell 601020504 18 

Epioblasma brevidens Cumberlandian combshell 601020504 18 

Epioblasma capsaeformis Oyster mussel 601020504 18 

Epioblasma torulosa gubernaculum Green-blossom pearlymussel 601020504 18 

Fusconaia cor Shiny pigtoe 601020504 18 

Fusconaia cuneolus Fine-rayed pigtoe 601020504 18 

Hemistena lata Cracking pearlymussel 601020504 18 

Lampsilis abrupta Pink mucket pearlymussel 601020504 18 

Lemiox rimosus Birdwing pearlymussel 601020504 18 

Quadrula cylindrica strigillata Rough rabbitsfoot 601020504 18 

Quadrula sparsa Appalachian monkeyface pearlymussel 601020504 18 

Cyprogenia stegaria Fanshell 601020505 9 
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SCIENTIFIC NAME COMMON NAME Watershed Ownershipa % 

Dromus dromas Dromedary pearlymussel 601020505 9 

Epioblasma brevidens Cumberlandian combshell 601020505 9 

Epioblasma capsaeformis Oyster mussel 601020505 9 

Epioblasma torulosa gubernaculum Green-blossom pearlymussel 601020505 9 

Erimystax cahni Slender chub 601020505 9 

Etheostoma percnurum Duskytail darter 601020505 9 

Fusconaia cor Shiny pigtoe 601020505 9 

Fusconaia cuneolus Fine-rayed pigtoe 601020505 9 

Hemistena lata Cracking pearlymussel 601020505 9 

Lemiox rimosus Birdwing pearlymussel 601020505 9 

Pleurobema plenum Rough pigtoe 601020505 9 

Quadrula cylindrica strigillata Rough rabbitsfoot 601020505 9 

Quadrula intermedia Cumberland monkeyface pearlymussel 601020505 9 

Quadrula sparsa Appalachian monkeyface pearlymussel 601020505 9 

Villosa perpurpurea Purple bean 601020505 9 

Villosa trabalis Cumberland bean 601020505 9 

Phoxinus cumberlandensis Blackside dace 601020601 9 

Quadrula cylindrica strigillata Rough rabbitsfoot 601020601 9 

Noturus flavipinnis Yellowfin madtom     
 
 


