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. INTRODUCTION

Purpose and need. This programmatic Biological Evaluatoin (BE) evaluates the effects
of implementing new management standards proposed in Amendment 10 of the
Nantahala/Pisgah (NP) National Forest Land and Resource Management Plan (Plan).
Project-specific analysis will be conducted at the time of a project proposal to determine
site-specific effects. Amendment 10 is proposed for the purpose of adding new standards
to minimize take of the endangered Indiana bat (Myotis sodalis). The basis for this
proposed action isaUSDI Fish and Wildlife Service (Service) biological opinion and the
terms and conditions contained therein.

Objectives of BA. The objectives of this analysis are (1) to assess potential effects, of
the proposed standards and guidelines, on Regional Forester’s Sensitive Species, and (2)
to assess potential effects, of the proposed standards and guidelines, on Locally Rare
Species.

Legal direction. This BE was prepared in accordance with USFS manual 2671.44 and
2672.42. Determinations of effects by species are made based on best available
information. As significant new information becomes available through inventory,
monitoring and research, arevision of this evaluation will be completed.

Management location. The planning area is located in the western portion of North
Carolina within the Southern Blueridge Section and includes all federal land managed or
administered by the Nantahala and Pisgah National Forests. This area is approximately
1,020,000 acresin size and contains portions of 18 counties.

I[I. PROPOSED MANAGEMENT ACTION: Implementation of Amendment 10 isthe
proposed action. The amendment represents Alternative B, the preferred alternative.
This alternative identifies direction and standards, for the Indiana bat, that would
minimize the risk of incidental take and conserve habitat to allow for future recovery
following al management activities, and require monitoring of roost and forage use by
this species on the NP.
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I mplementation Area. Theimmediate effect of the plan anendment islocalized to the 4
county area of Graham, Swain, Macon, and Cherokee counties. The long term effect of
the plan amendment is broader to encompass the entire Nantahala and Pisgah NFs.
Standards would apply only in the following Forest types suitable for the Indiana Bat:

Cove Hardwoods = CISC types 8, 9, 41, 46, 50, 55, 56
Y ellow Pine-Hardwood = CISC types 12, 13, 15, 16, 20
Upland Hardwoods = CISC types 10, 42, 44, 45, 47, 48, 51, 52, 53, 54, 57, 59, 60

Specific standards. (1) retain live trees with exfoliating bark, (2) retain suitable snags,
hollow, den, or cavity trees, (3) retain additional living trees in the vicinity of snags for
protection, (4) limit openings along intermittent streams to single tree gaps, (5) retain all
trees within 30 feet of perennial streams and retain 60% canopy cover in the remainder of
the riparian area, (6) protect al active roost trees, (7) do not decrease the Indiana bat
habitat suitability index by more than 5% for projects impacting five or more acres of
forest stands, and (8) continue monitoring efforts to determine use by Indiana bats,
consultation with the Service, and coordination with universities, state, and other federal
land management agencies to improve the understanding of Indiana bat distribution and
abundance on the national forests.

IV. SPECIES CONSIDERED AND SPECIES EVALUATED: We considered all
Regional Forester’s sensitive species and locally rare species that either occur now or
could potentially occur in the future within the administrative boundaries of the NP.
There areatota of 419 species: 133 sensitive and 286 locally rarein the following
groups. 10 amphibians, 6 arachinids, 12 birds, 11 bivalves, 11 crustaceans, 29 fishes, 24
gastropods, 19 insects, 9 mammals, 56 mosses, 34 hornworts, lichens, and liverworts, 193
vascular plants, and 5 reptiles (Appendix D1).

A. HISTORY OF SPECIES LISTS

Sensitive and Forest-listed Species in the Plan. 1n 1992, Sensitive Species and Forest-
listed species on the NP were updated to reflect anticipated changes in the Regional
Forester’slist. These species are identified in Appendix K, FEIS of the Plan. In the
Plan, sensitive speciesincluded those with global and state ranks of G1, G2, G3, T1, T2,
T3, S1, S2, or North Carolina Status of T, E, or C that occur or could potentially occur on
the NP. Forest-listed speciesincluded all other species with state ranks of S1 or S2 that
occur or could potentially occur on the NP.

Sensitive Species. 1n 1996, the fourth revision of the Regional Forester’'s Sensitive
Specieslist was published. It was based on the status and conservation priority of species
that merit special management consideration under the USFS sensitive species policy.
Sensitive Specie are those plant and animal species for which population viability isa
concern and were defined as “ ...USDI Fish and Wildlife Service candidate species or
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Natural Heritage Network [species with global ranks of] G1, G2, G3, T1, T2, T3, N1, N2,
N3; or H.”

Locally Rare Species. In 1996 the Regional Forester defined locally rare species as
“gpecies for which continued representation on the forest isaconcern”. However, unlike
sensitive species, locally rare species are at no risk of imperilment at arange-wide scale.
In concept, these species are equavalent to “forest-listed” speciesin the NP plan.

Amendment 10. All sensitive species and forest-listed (hereinafter termed locally rare)
speciesthat were included in the Biological Evaluation in the Plan are included here.
Although the status (sensitive vs. locally rare) for some of these species is different, there
are no new species on the 1996 Regional Forester’ s Sensitive Species list that were not
evauated in the EIS for the Plan.

B. CRITERIA USED FOR SPECIESEVALUATION

Species eliminated from further analysis. One hundred and thirty nine (139) of the 419
sensitive and locally rare species do not occur in forest types suitable for the Indiana bat.
Because standards and guidelines presented in Amendment 10 apply only to habitats
where Indiana bat may occur, implementation of this amendment would have “no effect”
on these species. They include species that occur in the Spruce-fir zone, those that occur
on mountain balds, high elevation rocky summits, rock outcrops, spray zones of
waterfalls, and open fields. These 47 sensitive and 92 locally rare species will not be
evaluated further for potential management impacts of implementing Amendment 10.
They arelisted in Appendix D1, Table 1.

Species included in analysis. Two hundred and eighty (280) species were evaluated for
potential management impacts. They arelisted in Appendix D1, Table1. One hundred
and twenty nine (129) of these species do not occur on the NP and therefore effectsto
these species are related to potential impacts to suitable habitat rather than to populations.

V.EVALUATED SPECIESSURVEY INFORMATION

The Nature Conservancy’ s Biological and Conservation Database and the North Carolina
Natural Heritage Program Element Occurrence (EO) records were reviewed to determine
the distribution and abundance of species included in the analysis. These databases
include all current survey information collected by private individuals, USFS personnel,
and other federal and state agencies.

D-3



V1. ENVIRONMENTAL BASELINE FOR THE SPECIESEVALUATED
A. EXISTING ENVIRONMENT

Geography. The NP covers over a million acres of mountains and foothills within the
Southern Appalachians, an area roughly 37.4 million acres in size. Forests cover 70
percent of the Appalachian region, pastures 17.4 percent, croplands 3.4 percent, and areas
developed for roads, dwellings, and other human structures 3.1 percent (SAMAB 1996).
The NP islocated in western North Carolina within the Blue Ridge Mountains ecological
Section; elevations range from 1000 to over 6000 feet.

Climate. Average precipitation is 40 to 50 inches but ranges up to 60 inches on the
highest peaks. Along parts of the southern Blue Ridge escarpment bordering the
Southern Appalachian Piedmont Section, rainfall averages over 100 inches.

Lithology and Soils. Bedrock iscomposed primarily of metasediments (quartzite, schist,
and gneiss) and meta-igneous rocks (granite, rhyolite, basalt, and gabbro). Smaller areas
underlain by granite occur along the eastern edge of the Section, with sandstone, shale
and dolomite, and broad zones of intensely sheared and altered rock. Soils are generally
moderately deep and medium textured, have a mesic temperature regime, a udic moisture
regime, and mixed mineralogy (McNab and Avers 1994).

Disturbance Regimes. Fire, wind, ice, and precipitation are the principal causes of
natural disturbance. Fire caused by lightning is more prevalent in some areas, especially
in parts of the Grandfather Ranger District. Tornadoes are uncommon, but more
prevalent are localized “microbursts’ of intense winds that cause small patches of treesto
be up-rooted. An introduced pathogen, the chestnut blight, caused considerable
disturbance to composition of most forest stands from 1920 to 1940 by top-killing all
American Chestnut trees.

Potential Natural Vegetation and Fauna. The predominant vegetation form is montane
cold-deciduous broad-leaved forest dominated by oaks. The oak forests include black,
white, red, and chestnut oaks that dominate montane slopes. Smaller areas of mixed oak
— pine are present in the intermontane basins and along drier ridges. Mesophytic species
such as yellow-poplar, hemlock, basswood, and sweet birch dominate the valleys and
moist slopes and coves. Mesic sites at higher elevations (4500 ft.) are occupied by
northern hardwoods (e.g. sugar maple, basswood, buckeye). The highest elevations,
above 5000 ft., are dominated by spruce and fir.

B. AREA AFFECTED BY THE PROPOSED ACTION

Forest Composition. The NP iscomprised of the following forest type groups:
Upland Hardwood - 464,200 acres (46%) White Pine-Hardwood - 43,500 acres (4%)
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Cove Hardwood - 289,400 acres (29%) Y ellow Pine-Hardwood - 37,700 acres (4%)
Conifer - 83,800 acres (8%) Non-Forest - 25,200 (2%)
Northern Hardwood - 51,400 acres (5%)  Not inventoried - 23,400 (2%)

Forest Structure. These forests are distributed in the following age-classes (rounded):

0-10 years — 22,500 acres (2%) 70-99 years — 512,400 acres (50%)
11-39 years— 102,400 acres (10%) 100+ years — 184,500 acres (18%)
40-69 years— 204,900 acres (20%)

Upland hardwoods, 70 to 99 yearsin age, cover roughly one-quarter of the NP.

Perennial streams. There are approximately 2,550 miles of perennial streams on the
NP. There are approximately 1,300 miles of perennial streams within management areas
suited for timber production. A perennial stream buffer, 100 feet on each side of streams
in management areas suited for timber production, would occupy about 32,000 acres.

These buffers would be comprised of the following forest type groups and age-classes:

Upland Hardwood — 8,530 acres (27%) White Pine-Hardwood — 2,540 acres (8%)
Cove Hardwood — 15,770 acres (49%) Y ellow Pine-Hardwood — 680 acres (2%)
Conifer — 2,060 acres (6%) Non-Forest — 135 (<1%)

Northern Hardwood — 1,810 acres (6%0) Not inventoried — 510 (2%)

0-10 years — 590 acres (2%) 70-99 years— 17,535 acres (55%)
11-39 years— 1,900 acres (6%) 100+ years — 3,040 acres (9%)
40-69 years — 8,950 acres (28%)

Intermittent streams. There are approximately 3,320 miles of intermittent streams on
the NP. There are approximately 1,800 miles of intermittent streams within management
areas suited for timber production. An intermittent stream buffer, 30 feet on each side of
the streams in management areas suited for timber production, would occupy about
12,300 acres. These buffers would be comprised of the following forest type groups and
age-classes:

Upland Hardwood — 4,390 acres (36%) White Pine-Hardwood — 650 acres (5%)

Cove Hardwood — 5,430 acres (44%) Y ellow Pine-Hardwood — 370 acres (3%)
Conifer — 790 acres (6%) Not inventoried — 140 (1%)

Northern Hardwood — 550 acres (4%)

0-10 years— 374 acres (3%) 70-99 years — 6,300 acres (51%)

11-39 years— 1,170 acres (10%) 100+ years— 1,250 acres (10%)

40-69 years — 3,230 acres (26%)

Past activities in perennial and intermittent stream buffers. In the past 10 years,
timber harvest and regeneration activities occurred in over 630 stands on the Nantahala
National Forest. Individual stands or management units averaged about 26 acresin size
(EA, Chapter 3). The location of these stands relative to perennial and intermittent
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streams was calculated to determine the type of landscapes where past management
activities occurred. It was assumed that future management activities on the NP would
likely occur in similar landscape positions.

On the Nantahala National Forest in the last decade, approximately 360 acres of timber
harvest occurred within 100 feet of a perennial stream and about 260 acres occurred
within 30 feet of an intermittent stream. This represents about 4% of the over 16,000
acres of harvest activities during this period. These activities include timber
management, recreation, and wildlife managment projects. On average, about ¥ acre of
perennial stream buffer and 1/3 acre of intermittent stream buffer occurred within the
individual management units. Over two-thirds of the stands examined had 1% or less of
their area within an intermittent stream buffer. Only nine of the 631 stands examined had
10-14% (the highest amount) of their area within an intermittent stream buffer.
Similarly, 83% of the stands had 1% or less of their areawithin a perennial stream buffer
and only four stands had 33-88% (the maximum amount) of their area within the
perennial stream buffer.

VIlI. EFFECTS OF PROPOSED MANAGEMENT ACTION
A. GENERAL HABITAT CHANGES

The potential effects of implementing Amendment 10 on habitat suitability for sensitive
and locally rare can be evaluated by examining the extent of the NP landscape where the
new standards apply and the degree to which these standards affect forest structure and
composition in these areas.

Extent of habitat change. Implementing Amendment 10 will result in no measurable
change in forest structure and composition on nearly three quarters of the NP that are
unsuitable for timber production. This is due to standards that emphasize minimizing
incidental take and conserving Indiana bat habitat during timber management activities.
For example: 14(1a)-(1e), and 14(2a)-(2c). In the past and foreseeable future, these
activies are more likely in areas suitable for timber production (275,798 acres — NP Plan,
Appendix E). For thisreason, most potential habitat change would occur only in 27% of
the total 1,024,902 acres on the NP. Consequently, perennial and intermittant stream
standards 14(2a), (2b) could potentially affect habitat conditions on just 8% (44,300) of
management areas with all lands suitable and management areas where lands unsuitable
for timber production are mixed with suitable lands. Finally, limiting a change in the
Indiana bat habitat suitability index to no more than 5% (Standard 14(4)) applies only
where activities impact at least five acresin size and these are also more likely to occur in
lands suitable for timber production.

Degree of habitat change. In general, implementation of Amendment 10 would result
in greater structure in upland and riparian forest habitats. This structure would include
downed woody debris, standing dead trees, live canopy layers, and cavity trees. Again,

D-6



this change would occur primarily in areas suitable for timber production. More trees
(snags and live trees) would remain in harvest units. Over time, forests in harvest units
would become more multi-aged and would have more canopy layers. However, this may
not be measurably different from current conditions because of the present emphasis on
modified shelterwood harvests that already retain some overstory trees. Likewise,
retaining shagbark and shellbark hickories (Standard 14(1b)), both relatively uncommon
species, and retaining bitternut hickory which is not acommon species, will not noticably
change species composition in harvest units.

The greatest potential habitat change, from current direction, could occur in riparian areas
associated with perennial and intermittent streams. Standards expand riparian areas along
intermittent streams to 30 feet on each side of the stream and limit tree removal from this
area to single tree gaps at least 75 feet apart. Standards also require that management
activites must leave at least 60% canopy cover beyond the 30-foot no-cut areas on each
side of perennial streams. This could alter the current direction in the Plan for tree cover
and density within riparian areas. However, during the last decade, timber management
activities in the past have impacted only 4% of all riparian areas on the Nantahala Forest
(EA, Chapter 3) an area that, if avoided, would not significantly change forest habitats
structure or composition on the NP.

B. POTENTIAL EFFECTS TO SENSITIVE AND LOCALLY RARE
SPECIES

Short-term effects. The extent of potential changes in forest composition and structure
will differ in the short-term versus the long-term. If we assume that timber harvest and
other management activities in the next decade are similar to the past decade (see Section
VI), changes in forest condition in riparian areas across the landscape will be
insignificant. It is aso unlikely that maintaining more snags and live trees with
exfoliating bark or with suitable cavities would have a significant effect on forest
composition and structure. However, localized short-term effects may be more
noticeable.

L ong-term cumulative effects. Implementation of Amendment 10 islikely toresultina
change in forest composition and structure in the long-term (beyond 50 years) in
localized areas and localized habitats such as riparian areas. This cumulative effect may
benefit species that rely on plentiful snag habitat or small cavity habitat (Eastern Small-
footed bat, Y ellow-bellied sapsucker, Appalachian Bewicks Wren). Increasing riparian
vegetation density along intermittent streams will not only improve downstream nutrient
transport but may also reduce erosion and downstream sedimentation. This may in turn
improve downstream perennial stream habitats and adjacent riparian areas through
reduced effects of sedimentation. This may benefit species that rely on some extended
periods of nearly-sediment free water, (Hydrothyria venosa, Logperch, Tennessee
Heelsplitter) and species associated with properly functioning riparian and wetland
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habitat, e.g., no dramatic changes in the normal fluctuations in hydrologic condition
(Junaluska Salamander, Marsh Bellflower, Robin Runaway, Perennial Sundrops).

Status, Distribution, Habitat Relationships, and Potential Effects. Appendix D1
includes a table listing each sensitive and locally rare species, species habitat
relationships, number of populations documented on the NP, and the potential effects
from implementing Amendment 10. Potential impacts of implementing Amendment 10
are also summarized below by species group.

There are only two types of effects that may result from implementing Amendment 10:
no impact, and beneficial impact. There will be no impact to species that do not occur in
forest types or other habitats suitable for the Indiana bat because new standards will not
apply to those areas. There will also be no impact to species that occur in habitats
suitable for the Indiana bat but that are not associated with or strongly influenced by
riparian areas or require snags and tree cavities for nesting, protection, or feeding. On the
other hand, there may be a beneficial effect for species associated with these conditions.

Table 1: Potential Impacts to Regional Forester’s Sensitive and Locally Rare
Species from Implementation of Amendment 10

Group Total # | Regional Forester’s L ocally Rare Species
Species | Senditive Species
no impact beneficial no impact beneficial
Amphibian 10 1 1 3 5
Arachinids 6 5 0 1 0
Birds 12 1 0 9 2
Bivalves 11 0 5 0 6
Crustaceans 11 0 3 1 7
Fishes 29 0 5 0 24
Gastropods 24 6 0 15 3
Insects 19 4 5 8 2
Mammals 9 1 2 5 1
Mosses 56 18 4 25 9
Hornworts, Lichens, 34 18 4 10 2
and Liverworts
Vacular plants 193 38 11 104 40
Reptiles 5 0 1 2 2
all species 419 92 41 183 103




VIII. DETERMINATION OF EFFECT: Management activities proposed for
individual projects will undergo site specific environmental analysis and must adhere to
the Plan standards. Forest-wide direction in the Plan includes “Provid(ing) site specific
analysis of occurrence and effects on proposed, endangered, threatened, and sensitive
(PETS) species and Forest-listed species at the project level”. This does not change
under Amendment 10. Management activities will therefore incorporate best
management practices and, as required by law, will not result in aloss of species range-
wide viability or cause atrend to federal listing. This does not change under Amendment
10 and consequently there will be no change in the “beneficial effects or no viability
effects” determination made in the BE of the Plan.

Specifically, implementation of standards in Amendment 10 (Alt. B or C) of the
Nantahala-Pisgah Land and Resource Plan will have “no impact” on 92 Regional
Forester’ s Sensitive Species and 183 Locally Rare Species.

Specifically, implementation of standards in Amendment 10 (Alt. B or C) of the

Nantahala-Pisgah Land and Resource Plan Plan may have a “beneficial impact” on 41
Regional Forester’s Sensitive Species and 103 Locally Rare Species.
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APPENDIX D1.: List of Regional Forester’s Sensitive and Locally Rare Species
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Table 1: Regional Forester's Sensitive and Locally Rare Species that occur or may occur on the NP. HAB. = habitat Y-yes, N-no: STAT. = status L-
locally rare, S — Sensitive: HABITAT = general habitat where species is found, M = mountains, P = Piedmont, C = Coastal Plain.

Scientific name Common name HAB. STAT. # Potential HABITAT
AMPHIBIANS pops. | Effect
Anbyst oma t al poi deum Mbl e Sal amander Y L 4 benefici al MP: breeds in fish-free seni permanent woodl and ponds; forages in adjacent woodl ands
Anei des aeneus Green Sal amander N L 12 no i npact M danp, shaded crervices of cliffs or rock outcrops in deciduous forests (southern
nount ai ns)
Crypt obranchus Hel | bender Y L 10 benefi ci al M large and clear fast-flow ng streans
al | egani ensi s
Eurycea junal uska Junal uska Sal amander Y benefi ci al M forests near seeps and streans in the Cheoah River system
Eurycea | ongi cauda Longtai | Sal amander Y L 3 benefi ci al M noi st woods and fl oodpl ai ns
| ongi cauda
Nect urus macul osus Mudpuppy Y L 0 benefi ci al M rivers and |large streans (French Broad drai nage)
Pl et hodon aur eol us Tel li co Sal amander Y S 4 no i npact M forests in the Unicoi Muntains
Pl et hodon dorsalis Zi gzag Sal amander N L 2 no i npact M npist areas of talus slopes or rock outcrops in hardwood forests
Pl et hodon wel | eri Wl ler's Sal amander N L 2 no i npact M high elevation forests in the northern nountains, mainly spruce-fir
Pseudacri s brachyphona Mount ai n Chorus Frog Y L 0 benefi ci al M forests near tenporary pools or ponds, in extrene southwestern nountains
ARACHINIDS
Nesticus carolinensis Linville Cavern Spider N L 0 no i npact M caves (apparently endenmic to Linville Caverns)
Nesti cus cooperi Lost Nant ahal a Cave Spi der N S 2 no i npact M caves al ong Nantahala River (endenmic to Swain County, NC)
Nesti cus crosbyi A Nesticid Spider N S 0 no i npact M spruce-fir forests (apparently endenmic to Mount Mtchell)
Nesticus m nus A Nesticid Spider Y S 0 no i npact M rocky areas; known from Grandfather Muntain and Tabl e Rock; also Virginia
Nesti cus sheari A Nesticid Spider Y S 0 no i npact M on ground in nmoist or rich forests (apparently endenic to Graham County, NC)
Nesti cus silvanus A Nesticid Spider Y S 0 no i npact M habitat not indicated (apparently endenic to southern nountains of NC)
BIRDS
Accipiter gentilis Nort her n Goshawk Y L 0 no i npact M extensive, renpte forests, mainly at high elevations
Aegol i us acadi cus Nor t hern Saw whet Ow N L 11 no i npact M spruce-fir forests or mxed hardwood/ spruce forests (for nesting)
Cat harus guttatus Hernmit Thrush N L 4 no i npact M spruce-fir forests (for nesting)
Coccyzus erythropthal mus Bl ack-bi | | ed Cuckoo Y L 6 no i npact M deciduous forests, mainly at higher elevations
Cont opus borealis A ive-sided Flycatcher Y L 0 no i npact M nontane conifer forests (mainly spruce-fir) with openings or dead trees (breeding
season only)
Dendroi ca cerul ea Cerul ean Warbl er Y L 13 no i npact MC: mature hardwood forests; steep slopes and coves in nountains, natural |evees in
Coastal Plain (breeding only)
Dendr oi ca magnol i a Magnol i a War bl er N L 5 no i npact M spruce-fir forests, especially in i nmature stands
Enpi donax al norum Al der Flycatcher N L 7 no i npact M high el evation shrub/sapling thickets
Lani us | udovi ci anus Logger head Shri ke N S 0 no i npact MPC: fields and pastures
Sphyr api cus vari us Yel | ow bel | i ed Sapsucker Y L 13 benefi ci al M mature, open hardwoods with scattered dead trees (breeding season only)
Thryomanes beweckii al tus | Appal achi an Bewi cks Wen N L 0 benefi ci al M woodl and borders or openings, farm ands or brushy fields, at high elevations
(breedi ng season only)
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Ver m vora pi nus Bl ue-wi nged Warbl er N L 1 no i npact M low el evation brushy fields and thickets
BIVALVES
Al asmi donta undul ata Triangl e Floater Y L 0 benefi ci al PC. npbst river systens in Piednont and Coastal Plain
Al asmi donta varicosa Brook Fl oater Y S 0 benefi ci al PM many Piednont systens and al ong Bl ue Ridge escarpnent of Catawba River system
Al asmidonta viridis Sli pper Shell Mussel Y L 0 benefi ci al M Little Tennessee River
Elliptio dilatata SPi ke Y L 0 benefi ci al M Little Tennessee and New rivers
Fusconai a barnesi ana Tennessee Pigtoe Y S 0 benefi ci al M Little Tennessee River
Lanpsilis fasciola Wavy-rayed Lanpnussel Y L 0 benefi ci al M French Broad, Pigeon, and Little Tennessee rivers
Lasni gona hol stoni a Tennessee Heel splitter Y S 0 benefi ci al M Watauga River; fornerly in Valley Creek in Cherokee County
Lasmi gona subviridus Green Floater Y S 0 benefi ci al CPM Tar, Neuse, and Cape Fear systens downstate; New and WAt auga systens in nountains
Tritogonia verrucosa Pistolgrip Y L 0 benefi ci al M New River near the Virginia border
Vill osa nebul osa Al abama Rai nbow Y S 0 benefi ci al M French Broad, Hiwassee, and Little Tennessee rivers (only known in LT)
Villosa vanuxenensis Mount ai n Cr eekshel | Y L 0 benefi ci al M French Broad and Hi wassee systens
CRUSTACEAN
Ascet ocyt here cosneta G ayson Ccrayfish Gstracod Y L 0 benefi ci al M synbiotic on crayfish in sub-surface waters of burrows
Caeci dotea carolinensis Bennets M || Cave Slater N L 0 no i npact P: caves; in MDowel| County
Canbar us geor gi ae Littl e Tennessee Crayfish Y S 0 benefi ci al M streans in Little Tennessee drai nage
Canbar us hi wasseensi s Hi awassseeCrayfi sh Y L 0 benefi ci al M streans in Hi wassee drainage
Canbar us parri shi Parrish Crayfish Y S 2 benefi ci al M streans in Hi wassee drainage
Canbar us reburrus French Broad Crayfish Y S 1 benefi ci al M streans in Little Tennessee drai nage
Cynocyt here cl avata Oconee Crayfish Ostracod Y L 0 benefi ci al M synbiotic on crayfish in nountain streans and rivers
Dact yl ocyt here prinsi VWi tewat er Crayfish Y L 1 benefi ci al M cold streans of Savannah drai nage in Jackson County (endemic to NC, poss. SC and
Ostracod GA)
Ski st odi apt omus Carol i na Ski st odi apt onmus Y L 0 benefi ci al M Lake Ravenel in Macon County (endenmic to NC)
carolinensis
Stygobronus carolinensis Yancey Si desw nmmrer Y L 1 benefi ci al M seeps at Mount Mtchell (endenmic to NC)
Wal toncyt here acuta Transyl vani a Crayfish Y L 0 benefi ci al M synbiotic on crayfish in high gradient rivers and streans in Transyl vani a County
Ostracod
FISH
Aci penser ful vescens Lake Sturgeon Y S 0 benefi ci al M large rivers of Tennessee drainages
Apl odi notus grunni ens Freshwat er Drum Y L 0 benefi ci al M French Broad River
Car poi des carpio Ri ver Carpsucker Y L 0 benefi ci al M French Broad River
Car poi des velifer Hi ghfin Carpsucker Y L 0 benefi ci al PC: Catawba, Pee Dee, and Cape Fear rivers
Clinostomus fundul oi des LT Roysi de Dace Y L 0 benefi ci al M Little Tennessee drai nage
szt us carolinae Banded Scul pin Y L 0 benefi ci al M French Broad River system
Et heost oma acuti ceps Shar phead Darter Y benefi ci al M streans in Nolichucky system (Toe and Cane rivers)
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Et heost oma i nscpi ptum Tur quoi se Darter Y L 1 benefi ci al M streans of Savannah drai nage
Et heost oma j essi ae Bl uesi de Darter Y L 0 benefi ci al M streans in MIls River system
Et heost oma vul neratum Wounded Darter Y S 0 benefi ci al M streams of Little Tennessee system perhaps extirpated from French Broad system
Exogl ossum | aur ae Tongueti ed M nnow Y L 0 benefi ci al M New drai nage
Hi odon tergisus Mboneye Y L 1 benefi ci al M French Broad River
| cti obus bubal us Smal | mouth Buffalo Y L 0 benefi ci al MP: French Broad River; Piednont reseviors
Lanpetra appendi x Anerican Brook Lanprey Y L 0 benefi ci al M French Broad drai nage
Luxi |l us chrysocephal us Stripped Shiner Y L 9 benefi ci al M Cane River system
M cropterus coosae Redeye Bass Y L 2 benefi ci al M Savanna drai nage
Notropis lutipinnis Yel | owfi n Shi ner Y L 1 benefi ci al MP: Savannah, Litle Tennessee, and Broad drai nages
Not ropi s rubescens Rosyface Chub Y L 0 benefi ci al M Savanna drai nage
Not urus el eut herus Mount ai n Madt om Y L 0 benefi ci al M French Broad drai nage
Not urus flavus St onecat Y L 0 benefi ci al M Cane River
Perci na burtoni Bl ot chsi de Darter Y S 0 benefi ci al M South Toe River; fornerly in French Broad drai nage
Perci na caprodes Logperch Y L 3 benefi ci al M Tennessee drai nages
Perci na macrocephal a Longhead Darter Y S 0 benefi ci al M French Broad River; probably extirpated
Per ci na oxyrhynchus Shar pnose Darter Y L 0 benefi ci al M New drai nage
Percina sciera Dusky Darter Y L 0 benefi ci al M French Broad drai nage
Perci na squamat a A ive Darter Y L 0 benefi ci al M Tennessee drai nages
Phenacobi us teretul us Kanawha M nnow Y L 0 benefi ci al M New drai nage
Pol yodon spat hul a Paddl ef i sh Y L 0 benefi ci al M French Broad River
Stizost edi on canadense Sauger Y L 2 benefi ci al M French Broad and Hi wassee rivers
GASTROPODS
Di scus bryanti Sawtooth Disc Y L 3 no i npact M Watauga to Madi son counties
d yphyal i nia clingmani Fragil e dyph Y S 3 no i npact M Bl ack Mountains of Yancey County (endenmic to NC)
d yphyalinia junal uskana | Dark Q yph Y L 0 no i npact M sout hwest ern nountai ns
d yphyal i ni a pentadel phia| Pink dyph Y L 0 no i npact M sout hwest ern nountai ns
d yphyal i nia vanatt ai Honey d yph Y L 0 no i npact M Avery, Mtchell, and Yancey counties
Goni obasis interrupta Knotty Elima Y L 0 benefi ci al M Hiwassee River and tributaries
Hapl ot rema kendei ghi Bl ue-f oot ed Lancet oot h Y L 0 no i npact M sout hwest ern nountai ns
Hel i codi scus bonani cus Spiral Coil Y L 1 no i npact M Nantahala Gorge vicinity (endenmic to this area)
Hel i codi scus finbriatus Fringed Coi l Y L 0 no i npact M extrenme southwestern corner NC, in Cherokee and G aham counties
Leptoxis dilatata Seep Mudal i a Y L 9 benefi ci al M New River in Ashe County
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Leptoxis virgata Smoot h Mudal i a Y L 9 benefi ci al M?: reported from Hiwassee River, possibly in error

Mesodon chi | owheensi s Queen Crater Y L 0 no i npact M southern half of the nopuntains

Pal lifera henphilli Bl ack Mantl esl ug N S 0 no i npact M high elevation forests, mainly spruce-fir

Paravi trea andrewsae Hi gh Mount ai n Supercoi | Y L 2 no i npact M northern half of the nopuntains

Paravitrea | acteodens Ranp Cove Supercoi l Y L 1 no i npact M Graham County, possibly Cherokee County (endenic to this area)

Paravitrea | anel |idens Lanel | ate Supercoi l Y L 0 no i npact M southern half of the nopuntains

Paravitrea placentul a G ossy Supercoil Y S 1 no i npact M Mtchell and Swain counties

Paravitrea ternaria Scul pt ed Supercoil Y S 5 no i npact M Madi son County (endenmic to this county and Unicoi County, TN)

Paravitrea unbilicaris Open Supercoi | Y L 1 no i npact M extrene sout hwestern nountains

Paravitrea varidens Roan Supercoi | Y S 1 no i npact M Mtchell and Yancey counties (endenmic to NC and TN)

Patera cl arki Dwar f Proud G obe Y L 0 no i npact M sout hwest ern nountai ns

Stenotrema depil atum Great Snmokey Slitrmouth Y L 0 no i npact M Great Snpkey Mountains National Park (essentially endenmic to this area)

Ventridens coel axi s Bi dentrate Done Y S 9 no i npact M northern nountains

Zonot r oi des pat ul oi des Appal achi an d oss Y L 0 no i npact M sout hwestern nountai ns

INSECTS

Aut ochton cel | us Gol den- banded Ski pper Y L 3 benefi ci al MPC: npi st woods near streans or ponds; host plants -- |egunmes, mainly hog peanut
(Anphi car pa)

Cel astrina ebenina Dusky Azure Y L 7 no i npact M rich, npist deciduous forests; host plant -- goat's-beard (Aruncus dioicus)

Cel astrina negl ect amaj or Appal achai n Bl ue Y L 3 no i npact M rich deciduous forests; host plant -- maple-Ileaf viburnum (Vi burnum acerifolium

Enodi a ant hedon Northern Pearlt Eye Y L 0 benefi ci al M noi st deci duous woods, especially near streans; host plants -- grasses

Erora |l aeta Early Hairstreak Y L 2 no i npact M decid. forests, esp. along roads or edges at high elev.; host plants --
beech(Fagus), hazl enut (Coryl us)

Euchl aena mi | nei A Looper Mth Y S 0 no i npact no | ocation data

Eul onchus nmari alici ae Mary Alice's Small-headed Y S no i npact M (endenmic to NC)

Fly
Gonphus consangui s Cher okee Cl ubtail Y S 0 benefi ci al M small spring-fed streans
Dr agonfly

Hesperia sassacus I ndi an Ski pper N L 4 no i npact M old fields, clearings, wood margins, at high elev.; host plants -- grasses

Macrom a margarita Margarita River Cruiser Y S 9 benefi ci al M rivers and streans

Ophi ogonphus ednmundo Ednund' s Snaket ai | Y S 0 benefi ci al M Bl ueridge escarpnent streans

Ophi ogonmphus howei Pygny Snaket ai | Y S 0 benefi ci al M New River

Phyci odes batesii Tawny Crescent Butterfly Y L 2 no i npact M dry hillsides, upland pastures, at higher elevations; host plants = asters, mainly
Ast er _undul atus

Pol ygoni a progne Gray Comma Y L 2 no i npact M rich, decid. forests m xed with hardwoods; host plant -- varied, mainly birch,
willow, alder

Pyrgus wyandot Southern Grizzled Skipper N L 0 no i npact M openings and edges in wooded hilltops; host plants -- Rosaceae, e.g.
strawberry(Fragaria)

Satyri um edwar dsi i Edwadr' s Hai rstreak Y L 1 no i npact MPC: scrubby or xeric oak woods; host plants -- mainly oaks(Quercus)

Semi ot hi sa fraserata Fraser Fir Angle N S 0 no i npact M Fraser Fir forests
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Speyeria diana Diana Fritillary Butterfly Y S 2 no i npact MP: rich woods and adj acent edges and openings, often near streans; host = violets
(Viola)
Speyeria idalia Regal Fritillary Butterfly Y S 1 benefi ci al M wet or dry neadows, bogs, open hilltops; host = violets (Viola)
MAMMALS
Corynor hi nus rafinesquii Raf i nesque' s Bi g- eared Bat Y L 0 benefi ci al MC: roosts in old buildings, caves, and mines, usually near water
M crotus chrotorrhinus Sout hern Rock Vol e Y S 5 no i npact M rocky areas at high elevations, forests or fields
carolinensis
Myotis leibii leibii Eastern Smal | -footed Bat Y S benefi ci al M roosts in hollow trees (warnmer nonths), in caves and nines (colder nonths)
Neot oma fl ori dana Eastern Woodr at Y L 5 no i npact M rocky places in deciduous or mxed forests
haemat orei a
Neot oma fl ori dana magi ster | East ern Wodr at Y L 2 no i npact M rocky places in deciduous or mxed forests
Sorex di spar Long-tailed Shrew Y L 7 no i npact M high elevation forests with talus or rocky slopes
Sorex hoyi w nnemana Sout hern Pygmy Shrew Y L 9 no i npact MC: nontane deciduous forests; old fields and clearcuts in northeastern Coastal Plain
Sorex palustris Sout hern Water Shrew Y S 6 benefi ci al M stream banks in nobntane forests
punct ul at us
Syl vil agus transitionalis | New Engl and Cottontail Y L 0 no i npact M dense cover of npntane woods and thickets
Rabbi t
MOSSES
Bartram dula wilsonii Dwar f Appl e Mss N S 3 no i npact M in spray zones of waterfalls, npist rocks in hunmid gorges
Brachydontium trichodes Peak Mbdss N S 1 no i npact M on noist rocks in spruce fir forests
Brachyneni um ander soni i Ander son' s brachyneni um Y S 0 no i npact M on hunus in acidic cove forests (m xed hardwood- hem ock)
Brachyneni um systylium Mexi can brachyneni um Y L 1 no i npact M on hunus in acidic cove forests (m xed hardwood- hem ock)
Brachyt heci um popul eum Mat ed Feat her Mbss Y L 0 no i npact M nountain forests
Brachyt heci um r ot aeanum Rota' s Feat her Mdss Y L 0 no i npact M on bark or rock in cove forests
Bryocrum a vivicol or Gor ge Moss Y S 1 benefi ci al M rocks and streanbanks in hunmid gorges, spray zones of waterfalls
Bryoeryt hrophyl | um A Mbss Y L 1 no i npact M on thin soil over shale
i naequal i folium
Bryoxi phi um norvegi cum Sword Moss N S 3 no i npact M rocks in hunmid gorges, spray zones of waterfalls
Bryum ri parium A Mbss N L 0 no i npact M spray zones of waterfalls
Buxbaumi a aphyl | a Bug- on- a-sti ck Y S 0 no i npact M forests, roadside banks
Buxbaunmi a mi nakat ae Hunp- backed El ves Y S 0 no i npact M on rotten |logs and stunps in nountain forests
Canpyl opus atrovirens var. | Cliff canpyl opus N S 1 no i npact M cliffs, high elevation rocky sumits
cucul latifolius
Canpyl opus par adoxus Par adoxi cal Canpyl opus N S 0 no i npact M high el evation rock outcrops
Cirriphyllumpiliferum A Mbss N L 2 no i npact M noist rocks, wet by seepage or waterfall spray
Cosci nodon cri brosus Copper Grinmm a N S 0 no i npact M high elevation rocky sumits
Di chodonti um pel | uci dum A Mbss N L 6 no i npact M seepage or spray zones of waterfalls on mafic or cal careous rocks
Di cranum undul at um Bog Broom Grass Y L 1 benefi ci al M bogs, seeps
Di tri chum anmbi guum Anbi guous Ditrichum Y S 0 no i npact M acidic cove forests
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Encal ypta procera Exti ngui ser Mbss Y L 1 no i npact M on noist cal careous rocks
Ent odon conpressus Fl attened Ent odon Y L 1 no i npact MP: on noi st cal careous rocks
Ent odon sul livantii Sul l'ivant's Entodon Y L 7 no i npact M on rocks or bark in hunmid gorges and cove forests
Eucl adi um verticillatum Li me- seep Eucl adi um Y L 0 no i npact M on noist cal careous rocks
Homal i a tri chomanoi des Lime Homalia N L 3 no i npact M in spray zones of waterwalls, on rocks in hunmid gorges
Homal i adel phus sharpii Sharp's Homal i adel phus Y S 2 no i npact M on dry mafic or cal careous rocks in gorges
Hygr ohypnum cl osteri Cl oster's Brook-hypnum Y L 0 benefi ci al MP: on rocks subnersed in streans
Lept odonti um excel sum Grandf ather M. N S 0 no i npact M on bark of Frazier Fir & Red Spruces, in spruce-fir forests
Lept odonti um
Lept odontium fl exifolium | Pal e-margi ned Leptodonti um N L 1 no i npact M high elevation rocky summits and noi st cal careous rocks
Lept ohyneni um shar pi i Mount Leconte Mdss N S 1 no i npact M noist rocks in spruce-fir forests
Macrocoma sul livantii Sul l'i vant's Manned- Moss Y L 10 no i npact MP: bark of cedar or hardwoods
Ot hodonti um pel | ucens Transl ucent Orthodontium Y S 1 no i npact MP: npi st felsic or cal careous rocks
O thotrichum keever ae Keever's Bristle-npss N S 0 no i npact P: on trees around | ow el evation granitic dones
Pal anocl adi um | eskeoi des Pal anocl adi um Y L 1 no i npact M cal careous rocks in hunmd gorges
Pl agi oomi um carol i ni anum | Carol i na M um Y S 3 benefi ci al M rocks and streanbanks in hunmid gorges
Pl atydi ctya confervoides | Alga-like Matted Moss N L 0 no i npact M cal careous rocks (other: ravine,cliff,|imestone sink)
Pl at yhypni di um pri ngl ei Pringle's Eurhynchium Y S 0 benefi ci al M rocks and streanbanks in hunmid gorges, spray zones of waterfalls
Rhabdowei si a crenul ata Hi mal ayan Ri bbed- Wi ssi a Y L 2 no i npact M noist rocks in cove forests in hunmid gorges (other: wet |edge seep)
Rhyti di um rugosum Gol den Tundr a- Moss N L 4 no i npact M high elevation rocky sumits, grassy balds, glades, over mafic rocks
Schlotheim a lancifolia Hi ghl ands Mbss Y S 2 no i npact M on bark of hardwoods in cove forests
Scopel ophil a cataract ae Agoyan cat aract Mss Y L 2 no i npact MP: copper-rich soils
Scopel ophila ligulata Copper noss Y L 2 no i npact M copper-rich soils and rock faces (granite, |imestone, mca schist)
Sphagnum angusti fol i um Nar r owl eaf Peat npss Y L 1 benefi ci al M bogs (other: forested bogs)
Sphagnum capi | lifolium Nor t her n Peat npss Y L 0 benefi ci al M bogs
Sphagnum f al | ax Pretty Peatnpss Y L 3 benefi ci al M bogs (other: northern | ow shrub bog)
Sphagnum f | exuosum Fl exuous Peat npss Y L 0 benefi ci al M bogs
Sphagnum pyl aesi i Si nmpl e Peat npss N L 2 no i npact M seepage cliffs, natural pools
Sphagnum russow i Russow s Peat npss Y L 0 benefi ci al M bogs
Sphagnum squarr osum Squarrose Peat npss N L 1 no i npact M spray zones of waterfalls, seepage in spruce-fir forest
Sphagnum subsecundum Orange Peat nposs Y L 0 benefi ci al M bogs and fens
Sphagnum t enel | um Del i cat e Peat npss N L 1 no i npact M high elevation granitic domes (other: bogs)
Sphagnum war nstorfii Fen Peat npss Y L 0 benefi ci al M bogs and fens
Spl achnum pennsyl vani cum | Sout hern Dung Mbss Y S 0 benefi ci al M bogs
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Taxi phyl | um al t er nans Japanese Yew Moss N S 1 no i npact M on linestone in spray zones of waterfalls
Tortul a ammonsi ana Ammons's tortul a N S 0 no i npact M shaded rock faces, probably with nutrient-rich seepage
Tortula fragilis Fragile Tortula N L 0 no i npact M shaded rock faces, probably with nutrient-rich seepage
Warnstorfia fluitans Fl oating Sickl e- Mbss N L 1 no i npact M in spray zones of waterfalls
HORNWORTS, LICHENS,
LIVERWORTS
Anaptychia setifera A Fol i ose Lichen N L 1 no i npact M high elevation rocky sumits
Anast r ophyl | um saxi col a A Liverwort N L 1 no i npact M high elevation rocky sumits
Aspi rom tus appal achi anus | A Hor nwor t Y S 0 benefi ci al M on rocks in streanbeds
Bar bi | ophozi a barbata A Liverwort N L 0 no i npact M on high elevation rocky sumits
Bar bi | ophozi a hatcheri A Liverwort N L 0 no i npact M on high elevation rocky sumits
Bazzani a nudicaulis A Liverwort N S 1 no i npact M on bark of Fraser Fir or on shaded rock in spruce-fir forests
Cephal ozi el | a hanpeana A Liverwort Y L 0 benefi ci al M fens
Cephal ozi el | a obtusilobula| A Liverwort N S 0 no i npact M high elevation cliffs or other npist rocks
Cephal oziella spinicaulis | A Liverwort N L 1 no i npact M in crevices of high elevation rocky sumits
Chei | ol ej eunea evansi i A Liverwort Y S 2 no i npact M on bark of hardwoods in hunmid gorges
Chi | oscyphus appal achi anus | A Liverwort N S 3 no i npact M on rock faces in spray zone of waterfalls
Dr epanol ej eunea A Liverwort Y S 7 no i npact M on noist rock, rhododendron bark, and rhododendron |eaves in hunid gorges
appl achi ana
Hydrot hyria venosa An Aquatic Lichen Y L 53 benefi ci al MP: subnersed in brooks and streans
Lej eunea bl ommui stii A Liverwort N S 1 no i npact M on dead tree bark or vertical rock faces in spray zone of waterfalls
Lophozi a exci sa A Liverwort N L 0 no i npact M on high elevation rocky sumits
Lophozi a heterocol pa A Liverwort N L 0 no i npact M on high elevation rocky sumits
Megacer os aeni gmati cus A Hor nwor t Y S 0 benefi ci al M on rocks in streans
Mel anelia stygia A Fol i ose Lichen N L 3 no i npact M high elevation rocky sumits
MWlia taylorii A Liverwort N L 1 no i npact M noist rock outcrops at high elevations, spray zone of waterfall
Nar:ii a scalaris ssp. A Liverwort N L 0 no i npact M on high elevation rocky summts and on noist rocks in spruce-fir forests
;Ic:gfglcﬁi la austinii A Liverwort Y S 5 no i npact M noi st rocks
Pl agi ochi |l a caducil oba A Liverwort Y S 12 benefi ci al M rocks and streanbanks in hunmid gorges, spray zone of waterfalls
Pl agi ochila cornicul ata A Liverwort N S 1 no i npact M on bark of Fraser Firs in spruce-fir forests, rarely on hardwoods
Pl agi ochil a echinata A Liverwort Y S 2 benefi ci al M rocks and streanbanks in hunmid gorges, spray zone of waterfalls
Pl agi ochil a sharpii A Liverwort N S 5 no i npact M danp rockfaces in humid gorges, high elevation rocky sumits
Pl agi ochila sullivantii A Liverwort N S 2 no i npact M on npist rocks in spray zones of waterfalls
var. spinigera
Pl agi ochila sullivantii A Liverwort N S 7 no i npact M on noist rocks (rarely bark), in spray zones of water falls, and spruce-fir forests
var. sullivantii
EIa?%iI ??\?ialnz virginica var. | A Liverwort N S 4 no i npact M rockfaces in spray zone of waterfalls, other npist rockfaces
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Pl agi ochila virginica var. | A Liverwort N S 0 no i npact M rockfaces in spray zone of waterfalls
euryphylla
Porel | a appal achi ana A Liverwort N S 1 no i npact M on rocks in spray zones of waterfalls
Porel | a wat augensi s A Liverwort Y S 0 no i npact M on rocks in hunmid gorges
Radul a vol uta A Liverwort N S 1 no i npact M on noist rocks in spray zones of waterfalls
Sphenol obopsi s pearsoni i A Liverwort N S 1 no i npact M on bark of Fraser Firs in spruce-fir forests
Xant hoparnelia nonticola | A Foliose Lichen N S 1 no i npact M high elevation rocky sumits
VASCULAR PLANTS
Abi es fraseri Fraser Fir N 99 no i npact M spruce-fir forests
Aconi tum reclinatum Trailing Wl fbane Y L 16 no i npact M rich coves, seepage slopes, boulderfields, rocky stream banks, mainly over nafic
rocks
Adl um a fungosa Cl i mbi ng Fumatory Y L 16 no i npact M coves and cliffs
Agrostis nertensii Arctic Bentgrass N L 2 no i npact M high elevation rocky sumits and bal ds
Al l'i um burdi cki i Narrow | eaved Wl d Leek Y L 2 no i npact M cove forests
Al nus viridis ssp. crispa| Geen Alder N S 3 no i npact M bal ds
Anel anchi er sangui nea Roundl| eaf Shadbush N L 2 no i npact M thin soils around mafic rock outcrops at |ower and nmiddle elevations
Arabi s gl abra Tower Mustard Y L 0 no i npact M nountain forests
Arabis hirsuta var. Hai ry Rockcress N L 0 no i npact MP: thin soils around basic rock outcorps
adpressipilis
Ar abi s patens Spr eadi ng Rockcress Y L 2 no i npact M thin soils around |inestone and nutrient-rich seepage from anbhibolite
Ar et husa bul bosa Bog Rose Y benefi ci al M bogs
Arisaema triphyllum ssp. Bog Jack-in-the-Pul pit Y L 1 benefi ci al M bogs
st ewar dsoni i
Aspl eni um br adl eyi Bradl ey' s Spl eenwort N L 1 no i npact MP: acidic rock outcrops and cliffs
Aspl eni um npbnant hes Si ngl e-sorus Spl eenwort N L 0 no i npact M outcrops near waterfalls in escarpnent gorges
Aspl enium ruta-nuraria wal | -rue N L 0 no i npact M |inestone outcrops
Aster avitus Al exander's Rock Aster N S 0 no i npact M thin soil around granitic outcrops
Ast er obl ongifolius Aromatic Aster N L 1 no i npact M thin soils around |inestone outcrops
Aster shortii Short's Aster Y L 1 no i npact M bluffs and rocky banks
Astil be crenatil oba Roan Fal se Goat's Beard Y S 0 no i npact M cove forests
Ber beri s canadensis Anerican Barberry Y L 1 no i npact MP: open forests and gl ades on basic soils
Betula cordifolia Mount ai n Paper Birch N L 7 no i npact M high elevation forests and | andslide scars
Botrychi um j enmanii Al abama Grape Fern Y L 0 no i npact MP: npi st woods
Bot rychi um | anceol at um Lance | eaf Mbonwort Y L 1 no i npact MP: cove forests
var. angustisegnentum
Bot rychi um Dai sy-| eaf Mbonwort Y L 0 no i npact MP: cove forests
matricariifolium
Botrychium nul tifidum Leat hery Grape Fern N L 0 no i npact M grassy balds
Bot rychi um onei dense Bl unt -1 obed Grape Fern Y L 1 no i npact MP: cove forests, bogs
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Bot rychi um sinplex var. Least Moonwort N L 0 no inpact M open, grassy sites
'glu(r:rE: E;a di stichophylla Pi rat ebush Y S 9 no i npact M bluffs, dry slopes, forests on |ower slopes
Cal amagrostis cainii Cain's Reedgrass N S 0 no i npact M high el evation rocky sumits
Cal amagrosti s canadensi s Canada Reedgrass Y L 1 no i npact M high el evation openings (other: bogs, wetlands, tundra, prairies, aspen woodl ands)
Cal tha palustris Marsh mari gol d Y L 0 benefi ci al M boggy sites
Cal ystegi a catesbiana ssp. | Blue Ridge Bi ndweed Y S 19 no i npact MP: open sunny sites (other: roadbanks, disturbed trail, bel ow hi ghway slide)
Zz;%;ﬁtjfa apari noi des Marsh Bel | f1 ower Y L 4 benefi ci al M bogs and other wet, open sites
Cardam ne clematitis Mountain Bittercress N S 5 no i npact M high elev. seeps, shaded outcrops, and streanbanks
Cardami ne rotundifolia Mount ai n Wat ercress Y L 5 benefi ci al MP: seeps, banks of npuntain brooks
Carex aenea Fernal d's Hay Sedge N L 3 no i npact M grassy balds
Carex biltnoreana Bi | t rore Sedge N S 39 no i mpact M granitic dones and other cliffs and outcrops (other: crevices, edges, seeps over
Car ex buxbaum i Buxbauni s Sedge Y L 0 benefi ci al E\J/::’?mbgg?s and fens
Carex cristatella Smal | Crested Sedge N L 0 no i npact M grassy balds, bogs
Car ex eburnea Bristle-leaf Sedge N L 0 no i npact M cal careous outcrops
Carex | eptonervia A Whod Sedge Y L 7 no i npact M rich cove forests and seepage sl opes
Carex manhartii Manhart's Sedge Y S 0 no i npact M rich cove forests
Carex msera W et ched Sedge N S 11 no i npact M high elevation rock outcorps (other: rocky summits, crevices, cliffs, cliff base)
Carex ol i gosperma Few seeded Sedge Y L 2 benefi ci al M seep and bogs (other: seepy grassy balds, high elev. bogs)
Car ex peduncul ata Longst al k Sedge Y L 1 no i npact M rich cove forests
Carex projecta Neckl ace Sedge Y L 5 benefi ci al MPC: bogs, marshes, swanps (other: woodl and)
Carex roanensis Roan Sedge Y S 1 no i npact M forests
Carex schweinitzii Schweinitz's Sedge Y S 1 benefi ci al M bogs and swanp forests
Carex trisperm Thr ee- seeded Sedge Y L 1 benefi ci al M bogs, wet forests at high elevations
Car ex woodi i Whod' s Sedge Y L 12 no i npact MPC: forested slopes, cove forests,and northern hardwods (other: ravine, open pine
grass, nesic woodl and)
Chei | ant hes al abanensi s Al abama Lip-fern N L 0 no i npact M cal careous outcrops
Chel one cut hbertii Cut hbert's Turtl ehead Y S 9 benefi ci al MPC: bogs
Chenopodi um si npl ex G ant - seed Goosef oot N L 0 no i npact M shaded soil at bases of cliffs
Cl adi um mari scoi des Snmoot h Sawgr ass, Twi g- Rush Y L 0 benefi ci al MCS: bogs, fens, brackish marshes, sandhill seepage bogs
Clematis gl aucophylla Wi t e-| eaved Leat herfl ower Y L 0 no i npact MP: habitat not known
Clematis occidentalis Mountain Clematis Y L 0 no i npact M rocky forests
Coel ogl ossum viride var. Long-bracted frog O chid Y L 0 benefi ci al MP: seeps in cove forests (other: wooded cove, rich woods)
\&szzgrfnum chi nense Hem ock- par sl ey Y L 0 no i npact M high el evation seepage sl opes
Coreopsis latifolia Broadl eaf coreopsis Y S 11 no i npact M cove forests and other rich woods (other: road shoul der, seeps, rock
outcrop, bluff, rocky slopes, streanbank, gorges)
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Crot on nmonant hogynus Prairie-tea Croton N L 0 no i npact M cal careous rock outcrops

Cypri pedi um r egi nae Showy Ladysl i pper Y L 0 no i npact M habitat not known

Cystopteris tennesseensis | Tennessee Bl adder-Fern N L 1 no i npact CM cal careous rock outcrops

Cystopteris tenuis Upl and Bl adder Fern N L 0 no i npact M high elevation rocky sumits, cliffs

Dal i barda repens Robi n runaway Y L 1 benefi ci al M bogs and npi st woods under rhododendrons

Del phi ni um exal t at um Tal | Larkspur N S 0 no i npact MP: grassy bal ds, gl ades, woodl ands, nostly over mafic rock (other: rich shaded
woods, t hi ckets, | i nestone bl uffs)

Deschanpsi a cespitosa ssp. | Tufted Hair Grass N L 1 no i npact M olivine barrens, high elevation outcrops of mafic rock

gl auca

Dicentra exima Bl eedi ng Heart N L 13 no i npact M Rock outcrops (other: npist cove, rock near seeps, woded sl ope)

Dodecat heon neadi a var. Shooting Star Y L 6 no i npact PM rich, rocky woods, over mafic or cal careous rocks

neadi a

Draba ranpsi ssim Branchi ng Draba N L 4 no i npact MP: cal careous and mafic rock outcrops (other: rich woody sl opes,|edges, shal ey
sl opes, cliffs, crevices)

Echi nacea purpurea Pur pl e Conef| ower Y L 0 no i npact MP: open woods and cl earings

El ynus trachycaul us ssp. Sl ender Wheat gr ass N L 2 no i npact M olivine barrens

trachycaul us

Epi | obi umciliatum Pur pl el eaf W | owherb Y L 4 benefi ci al M seeps and bogs (other: shrubby bottom al ong stream drai nage ditch, rock seepage
out crop, wet neander)

Eupat ori um i ncar nat um Pi nk thoroughwort Y L 0 no i npact PMC: rich woods and thin woodl ands over di abase, cal careous rocks, other basic rocks,
or rich alluvium

Euphorbi a commut at a Cliff Spurge N L 0 no i npact MP: thin soil around mafic or cal careous outcrops

Euphor bi a pur purea G ade Spurge Y S 6 no i npact M forests, especially over mafic rock

Filipendula rubra Queen-of -the-Prairie Y L 2 benefi ci al M bogs, wet neadows (other: sphagnum bog)

Fot hergilla major Large Fothergilla Y S 6 no i npact MP: dry ridgetop or bluff forests

Frasera caroliniensis Col unmbo Y L 9 no i npact M deci duous forests

Gentiana flavida Yel | ow Genti an Y L 0 no i npact M habitat not known

Gentianopsis crinita Fringed Gentian N L 1 no i npact M gl ades, serpentine barrens, open sites over basic rocks

Geum al eppi cum Yel | ow Avens Y L 0 benefi ci al M bogs

Geum | aci ni at um Rough Avens Y L 0 benefi ci al M bogs

Gdyceria | axa Lax Mannagrass Y L 3 benefi ci al M seeps (other: swanp marsh, noist trail side, shall ow water, beaver marsh, bog)

d yceria nubigena Smoky Mount ai n Mannagr ass Y S 2 benefi ci al M high elevation seeps (other: trail margins, swanps, bogs, spruce-fir, grass bal ds)

Grammitis ninbata Dwar f Pol ypody N L 1 no i npact M spray zone behind waterfalls

Hel i ant hemum bi cknel i i Pl ai ns sunrose N L 1 no i npact M rock outcrops, glades, fens

Hel i ant hemum propi nquum Creepi ng Sunrose N L 2 no i npact M rock outcrops, glades (other: grassy balds)

Hexal ectris spicata Crested Coral root Y L 1 no i npact MPC: dry or nesic woods on basic soils

Hexastylis contracta Mount ai n Heart| eaf Y S 0 no i npact M acidic forests under rhododendron

Hexastylis rhonmbiforms French Broad Heartl eaf Y S 3 no i npact M cove forests (other: bluff,ravine)

Hi erochl oe odorata Holy Grass Y L 0 benefi ci al M bogs
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Huper zi a appal achi ana Fir Cl ubnpss Y L 8 benefi ci al M high elevation rocky sumits, seeps, fens
Huper zi a porophila Rock Cl ubnpss N L 9 no i npact M in spray zone of waterfalls (other: danp |edges,wet cliffs,spray crevices)
Hydrastis canadensis Gol denseal Y L 8 no i npact MP: cove forests, other rich deciduous forests
Ilex collina Long- St al ked Hol |y Y S 0 benefi ci al M bogs, wet streansides or high elevation forests
Jef fersoni a diphylla Twi n Leaf Y L 0 no i npact M rich cove forest, especially over cal careous rocks
Jugl ans cinerea Butt er nut Y L 99 no i npact MP: cove forests, rich woods
Juncus gymmocar pus Seep Rush N L 0 no i npact M bogs, seeps, streanbanks
Juncus trifidus Carol i na Highl and Rush N L 1 no i npact M high elevation rocky sumits
Juni perus conmuni s var. Dwar f Juni per N L 0 no i npact MP: high elevation granitic dones, |ow elevation rocky sumits
depressa
Liatris aspera Rough Bl azing Star N L 1 no i npact M gl ades, open woods, fens
Liatris turgida Shal e-Barren Bl azing Star Y 1 no i npact M dry rocky woods
Li |l i um canadense ssp. Yel | ow Canada Lily Y L 0 benefi ci al M bogs, wet neadows
canadense
Li |l i um canadense ssp. Red Canada Lily Y L 0 benefi ci al M bogs, wet neadows
edi torum
Lilium grayi Gay's Lily Y S 8 benefi ci al M bogs, wet neadows, seeps, grassy balds, high elevation forests (other: ntn
summi ts, open wood edges of spruce-fir)
Li |'i um phi | adel phi cumvar. | Wod Lily N L 1 no i npact M grassy balds, gl ades
phi | adel phi cum
Li paris |oeselii Fen Orchid Y L 0 benefi ci al MC: seeps, bay swanps
Listera cordata Heart-| eaved twaybl ade Y L 0 no i npact M habitat not known
Loni cera canadensi s Anerican Fly-Honeysuckl e Y L 10 benefi ci al M bogs, npist woods
Loni cera flava Yel | ow Honeysuckl e N L 0 no i npact MP: thin soils around rock outcrops, mainly mafic
Lycopodi el | a i nundat a Bog Cl ubnpss Y L 0 benefi ci al M bogs and seeps
Lysi machi a fraseri Fraser's Loosestrife Y S 16 no i npact M forests, roadsides (other: neadows, roadsi de seeps, hardwood road edge)
Marshal lia grandiflora Large-fl. Barbara's Y S 2 benefi ci al MP: bogs, dry basic soils
Butt ons
Marshal lia trinervia Broadl eaf Barabara's Y S 0 no i npact M habitat not known
Butt ons
Meehani a cordata Meehani a Y L 3 no i npact M cove forests, boulderfields (other: hardwood bl uff)
Melica nitens Three-fl owered Melic Y L 1 no i npact M open cal careous woods
M 1ium effusum M1l et-grass Y L 0 no i npact M high elevation forests or openings
M nuartia groenl andi ca Greenl and Sandwort N L 4 no i npact MP: high and | ow el evation rocky sunmits (other: exposed crevices, grassy bal ds, heath &
al nus bal ds, rock outcrops)
Monot ropsi s odorata Sweet pi nesap Y S 3 no i npact MP: dry forests and bluffs
Mihl enbergi a gl onerata Bristly Mihly N L 2 no i npact M olivine barrens, fens, mafic cliffs
Mihl enbergi a sobolifera Rocky Mihly N L 0 no i npact M dripping cliffs and rocky sl opes
Cenot hera perenni s Perenni al Sundrops Y L 4 benefi ci al MPC: bogs
O bexi | um onobrychi s Lancel eaf Scurfpea Y L 0 no i npact M habitat not known
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Panax trifolius Dwarf G nseng Y L 21 no i npact MP: cove forests, northern hardwoods, other rich forests
Parnassia grandifolia Large-1vd. - Grass of Y L 4 benefi ci al MPC: fens and seeps over cal careous or mafic rocks (other: old road bank)
Par nassus

Paxi sti ma canbyi Canby's Mount ai n-| over N S 0 no i npact M rock outcrops

Pedi cul aris | anceol ata Swanp Lousewort Y L 3 benefi ci al M botton ands, swanpy woods (other: bogs, swanpy soil s, quaki ng sphagnous peat)

Phegopteris connectilis Northern Beech Fern N L 6 no i mpact M spray zone of waterfalls, spruce-fir forests, high elev. seepage bogs (other: cove
forest, crevices)

Phl ox subul ata Mbss Pi nk N L 1 no i npact M outcrops and gl ades, esp. over mafic rocks

Pl atanthera flava var. Northern Green Orchid Y L 2 benefi ci al M bogs and noist forests

her bi ol a

Pl atant hera grandiflora Large Purple-fringed Y L 5 benefi ci al M bogs, seeps, grassy balds, high elevation noist forests and banks

Ochid

Platanthera integrilabia |Wite Fringless Ochid Y S 0 benefi ci al M bogs

Pl at ant hera per anpena Purple fringeless Ochid Y L 1 benefi ci al MP: bogs, forests (other: along gravel roadd in edge of woods, edge of peat-bog
neadow)

Poa pal udi gena Bog Bl uegrass Y S 0 benefi ci al M bogs

Poa pal ustris Swanp Bl uegr ass N L 2 no i npact M spruce-fir forests, grassy balds (other: heath and Al nus crispa
bal ds, shor e, mar sh, noi st ground)

Poa sal tuensis Bl uegr ass N L 1 no i npact M olivine barrens

Prenant hes roanensis Roan Rattl| esnaker oot N S 29 no i npact M grassy balds, high elevation forests and outcrops

Prosartes macul ata Noddi ng Mandarin Y L 99 no i npact M drier cove forests and northern hardwoods forests

Pyrola elliptica A Shi nl eaf Y L 0 no i npact M noist forests

Rhododendr on Cunber | and Azal ea N S 1 no i npact M grassy or shrub balds

cunber | andense

Rhododendr on prinophyl |l um| El ecti on Pink L 0 no i npact M high elevation forests

Rhododendr on vaseyi Pi nk- Shel | Azal ea Y S 32 benefi ci al M wet swanpy pl aces, high elevation rocky areas, openings, or forests (other: heath
bal ds, acidic cliff, sedge nmeadow)

Rhynchospora al ba Northern White Beakrush L 1 benefi ci al MCS: fens, bogs, pocosin openings, |inmesink ponds (other: seeps)

Robi ni a hi spida var. Fruitful Locust S 2 no i npact M acidic cove forests, northern hardwood forests, high elevation granitic dones

fertilis (ot her: open rock woods, pi nel ands)

Robi ni a hi spida var. Kel sey' s Locust Y L 1 no i npact M high elevation red oak forests, dry rocky woods (other: roadbank,trail nargin,track

kel seyi spur, | edge)

Robi ni a vi scosa var. Hartwi g's Locust N S 3 no i mpact M high elevation granitic dones

hartwegi i

Rubus i daeus ssp. Red raspberry N L 3 no i npact M high elevation spruce-fir forests and openi ngs

strigosus

Rudbeckia triloba var Pi nnat e- | obed Bl ack- eyed N S 2 no i npact M mafic cliffs (other: basic cliffs,cal careous rocks, gl ades, open woodl ands)

pi nnati | oba Susan

Ruel i a purshiana Pursh's W | d- Petunia Y L 2 no i nmpact MP: gl ades and woodl ands, nostly over mafic or cal careous rocks (other: clay
roadsi des, woodl and mar gi ns, | edges)

Rugel i a nudicaulis Rugel ' s Ragwort N S 0 no i npact M spruce-fir forests

Sangui sorba canadensi s Canada bur net Y L 10 benefi ci al M bogs, seeps, rarely seepy exposed cliffs at high elevations (other: fen,upland
peat, | edge seep, neadow depressi on)

Saxi fraga caroliniana Carol i na Saxifrage N S 7 no i npact M high to nmiddle elevation noist cliffs and rock outcrops

Saxi fraga pennsyl vani ca Swanp Saxi frage Y L 0 benefi ci al MP: bogs, seeps

Scirpus cespitosus Deer hair Bul rush N L 0 no i mpact M high elevation rocky sunmts, noist cliffs (other: exposed wet rocks,|edges, heath
bal ds, crevice in cliff)
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Scutellaria saxatilis Rock Skul | cap Y L no i npact MP: northern hardwood forests, rocky woodl ands

Sedum r osea Roser oot N L no i npact M high elevation rocky summts (other: cliff faces)

Senecio m |l efolium Di vi ded- | eaf Ragwort N S no i npact M granitic dones, other outcrops

Seneci o pauper cul us Bal sam Groundsel Y L benefi ci al PMC: fens, bogs, and di abase gl ades

Senecio plattensis Prairie Ragwort N L no i npact M mafic and cal careous rock outcrops and cliffs

Seneci o schwei ni t zi anus schwei nitz's groundsel N L no i npact M grassy balds

Shortia galacifolia var. Nort hern COconee Bells Y S benefi ci al M streanbanks, slopes, and outcrops in hunmid gorges

ng\rll[ f;ylg;faci folia var. Oconee Bel | s Y S benefi ci al M streanbanks, slopes, and outcrops in hunmid gorges

gS?: Zﬁlef gi/i’;\fa Mount ai n Catchfly Y S no i npact M rich slopes, cove forests (other: roadside forest edge,rocky slopes, parkway
cul vert, forest edge)

Smi | ax bil t mor eana Bi | tnore Carrion-Fl ower Y S no i npact MP: dry to nesic forests, over felsic or mafic rocks

Smi | ax | asi oneura A Carrion-flower Y L no i npact M oak- hi ckory forests over mafic rocks

Sol i dago ul i gi nosa Bob Gol denr od Y L benefi ci al MPS: bogs, seeps

Spirant hes ochrol euca Yel | ow Ladi es' -tresses N L 1 no i npact M grassy bal ds, neadows, wooded sl opes

Spor obol us heterol epi s Prairie Dropseed N L 1 no i npact M olivine barrens (other: pitch pine savanna)

Stachys clingmanii Clingman's Hedge-nettle N S 0 no i npact M spruce-fir forests, norhtern hardwods forests

Stachys eplingii Epling's Hedge-nettle Y L 0 benefi ci al M bogs

Stellaria alsine Longstal k Starwort Y L 0 benefi ci al M seeps

Stellaria corei Core's Starwort Y L 1 no i npact MP: coves, seeps, northern hardwood forests

Streptopus anplexifolius | Wite Mandarin N L 4 no i npact M spruce-fir forests, northern hardwods forests

Synandra hi spidul a Synandr a Y L 0 no i npact M rich cove forests

Thaspi um pi nnati fi dum Mount ai n Thaspi um Y L 2 no i npact M cal careous sl opes

Thermopsis fraxinifolia Ash-| eaved Gol den- Banner Y S 4 no i npact MP: dry ridges (other: dry roadsides, nountai n woods, | aurel

Thernmopsis mollis Appal achi an Gol den- Banner Y L 1 no i npact MP: dry ridges and open woodl ands (other: roadcut shoul der)

Tofieldia glutinosa Sticky Bog Asphodel Y L 2 benefi ci al MP: bogs, seepages (especially over mafic rocks)

Tri chomanes boschi anum Appal achi an Fil ny-Fern N L 2 no i npact M spray zone of waterfalls, seeps over rocks

Trichomanes petersii Dwarf Fil ny-Fern N L 3 no i npact M noist rocks in humid gorges (other: rock outcrops,tree trunks,walls of m nes, smooth

Trichostema brachi atum G ade Blue Curls N L 1 no i npact ’t\!/gr kdr;t?:;; gl ades, other dry cal careous or nafic outcrops (other:

Trientalis borealis Starfl ower Y L 2 no i npact M coves

Trillium discolor Mottled Trillium Y S 1 no i npact M rich coves in the Savannah River drainage

Trillium flexipes Bent Vhite Trillium Y L 0 no i npact M rich coves

Trilliumpusillumvar. 1 Least Trillium Y S 0 no i npact M rich cove forests (other: hardwood bottons and swanps)

Trilliumrecurvatum Prairie Trillium Y L 0 no i npact M rich coves

Vacci ni um hi rsutum Hai ry Bl ueberry Y S 31 no i npact M ridgetop red oak forests
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Vacci ni um nmacr ocar pon Cranberry Y L 1 benefi ci al MC: bogs, seeps, pocosins

Veroni ca anericana Anerican Speedwel | Y L 4 benefi ci al MC: seeps, bogs (other: grassy bal ds, stream margin, marsh)

Woodsi a appal achi ana All egheny Ciff Fern N L 0 no i npact M cliffs, rock outcrops

Woodsi a ilvensis Rusty Wodsi a N L 0 no i npact M cliffs, rock outcrops

Zi gadenus el egans ssp. VWi te Canas N L 0 no i npact M cal careous rock outcrops

g: g:g:rsms | ei mant hoi des Pi nebarren Deat h- camas N L 3 no i npact M high elevation rocky summits, thin soil at high elevations
REPTI LES

Apal one spinifera Eastern Spiny Softshell Y L 0 benefi ci al M large streams in the French Broad system

'(S:Ipleglrr;:riuhl enber gi Bog Turtle Y S 11 benefi ci al MP: bogs, wet pastures, wet thickets

Opheodrys vernalis Smoot h Green Snake N L 0 no i npact M fields and grassy neadows

Pi t uophi s nel anol eucus Nort hern Pi ne Snake Y L 0 no i npact CM dry and sandy woods, mainly in pine/oak sandhills

nel anol eucus

ife'?{ info':e:]erus m nor Logger head Miusk Turtle Y L 1 benefi ci al M streans and rivers in M ssissippi drainage
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