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EXECUTIVE SUMMARY

The purpose of this investigation is to document the mammalian fauna of the

potential Make-Up Pond C project area in Cherokee County, South Carolina, focusing on

rare, threatened, and endangered (RTE) species. Voucher material deposited in major

North American museum collections was examined to compile a list of mammal species

occurring in Cherokee County and the adjacent counties in South and North Carolina.

Literature records and other pertinent locality records are included as well. The London

Creek project area was surveyed for all mammal species using a variety of techniques,

including Museum Special snap traps, Sherman live traps, pitfall traps, mist nets,

ANABAT, and extensive ground-truthing for mammal spoor.

A total of 33 native and I introduced mammal species were expected to occur within

the project area based on their widespread geographic distributions in the region. Of

these, 22 species were documented in the London Creek project area. No RTE species

were documented. in the London Creek project area *per se; however, ANABAT

recordings in the 21-27 kHz range likely are those of the hoary bat, which is listed as

Special Concern in South Carolina. Hoary bats potentially occur in the Make-Up Pond C

project area during the fall, winter, and spring months. The meadow vole, which is also

listed as Special Concern in South Carolina, was not captured in the Make-Up Pond C.

project area, but skeletal material was recovered from Barn Owl pellets collected from a

site adjacent to the London Creek project area.
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The report that follows is a compilation of the mammalian surveys conducted in both

2008 and 2009. The report summarizing only the 2008 studies (Mammals of the London

Creek Area; Cherokee County, South Carolina by Wm. David Webster - 31 December

2008) remains a stand-alone document, but it also was completely assimilated into this

2009 report in order to have both years of data under the same cover.
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INTRODUCTION

London Creek is a small second-order stream in east-central Cherokee County, South

Carolina, whose headwaters are Lake Cherokee, a 45 acre (18.2 ha) impoundment owned

by the South Carolina Department of Natural Resources. The majority of the water in

London Creek, with the exception of the small, intermittent, unnamed streams and seeps

that flow into London Creek, is provided by over-the-standpipe spillage from Lake

Cherokee. London Creek flows 3.3 mi (5.3 km) in a northeasterly direction and enters

the upper end of Ninety-nine Islands Reservoir, a Duke Energy Corporation run-of-the-

river impoundment on the Broad River.

The London Creek watershed (3.88 mi 2; 1005 ha) consists primarily of a mixed

hardwood and pine plantation forest, interspersed with pastureland and some upslope

farmsteads and residences. As mentioned earlier, London Creek's flow is largely

dependent on Lake.Cherokee, which has a 0.2 mi2 (0.4 km2) watershed and an average

depth of 11 ft (3.4 m). Considering the small watershed of Lake Cherokee, coupled with

the seasonal flows of the small tributaries entering London Creek, London Creek's flow

in low-rainfall seasons like spring and summer 2008 resulted in extended periods where

London Creek was essentially dry, with only a scattered series of small, shallow, isolated

pools. Biological (aquatic macroinvertebrate, fish, amphibian/reptile, avian, and

mammal) and botanical investigations were designed and carried out dt~ring 2008 and

2009. The purpose of this array of studies was to characterize the flora and fauna of

selected areas along the London Creek valley where ingress was authorized. The purpose
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of this particular study was to document the mammalian fauna of the Make-Up Pond C

project area, focusing on rare, threatened, and endangered (RTE) species. The London

Creek valley, located in the Piedmont of north-central South Carolina, has received scant

attention by mammalogists in the past.

Federal and state (South and North Carolina) management agencies officially list

eight species of mammals or endemic subspecies of widely distributed mammal species

that might occur in the London Creek project area (Table 1). The mountain lion (Puma

concolor) is considered to be Endangered by federal and state management agencies.

Four species of bats are listed as Special Concern in South Carolina - little brown myotis

(Myotis lucifugus), southeastern myotis (Myotis austroriparius), northern long-eared

myotis (Myotis septentrionalis), and hoary bat (Lasiurus cinereus) - however, their state

rankings vary, so they are discussed individually in the following species accounts. In

addition, the southeastern myotis is considered to be a Species of Concern by the U.S.

Fish and Wildlife Service. The oldfield mouse (Peromyscus polionotus) is listed as

Special Concern in North Carolina, where it is ranked S2, but it is not listed or ranked in

South Carolina. The eastern woodrat (Neotoma floridana) is listed as a Species of

Concern by the U.S. Fish and Wildlife Service; it is listed as Special Concern in South

Carolina and ranked S3S4 in both South and North Carolina. The meadow vole

(Microtus pennsylvanicus) is listed as Special Concern and ranked S? in South Carolina.
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Table 1. The federal listing, state listings and rankings in South Carolina
(http://www.dnr.state.sc.us/pls/heritage/) and North Carolina (LeGrand et al., 2008) of
mammals potentially occurring in the London Creek project area. None of these species
was collected or observed during the 2008 field surveys. Definitions of state ranking
(from LeGrand et al., 2008) are provided in the Accounts of Species (page 13).

Common name Federal South Carolina North Carolina
Scientific name listing Listing Ranking Listing Ranking

Little brown myotis Special S3?
Myotis lucifugus concern

Southeastern myotis Species of Special S 1 Special S2
Myotis austroriparius concern concern concern

Northern long-eared myotis Special S4
Myotis septentrionalis concern

Hoary bat --- Special S? ---

Lasiurus cinereus concern

Oldfield mouse Special S2
Peromyscus polionotus concern

Eastern woodrat Species of Special S3S4
Neotomafloridana concern concern

Meadow vole Special S? --

Microtus pennsylvanicus concern

Mountain lion Endangered Endangered --- Endangered ---

Puma concolor

. not listed or ranked
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MATERIALS AND METHODS

The species of mammals included in this report come from two primary sources.

First, the author conducted extensive field work in the Make-Up Pond C project area and

immediate vicinity in February (2 days), May (3 days), June (3 days), and August (3

days) 2008 and on 21-'22 October 2009, using a variety of techniques such as Museum

Special snap traps, Sherman live traps, pitfall traps, mist nets, and ANABAT. In

addition, any evidence of spoor was identified to species; this included tracks, scat, nests,

dens, and the like. Museum Specials were baited with rolled oats and almond extract, set

in the afternoon in a variety of habitats and retrieved the following morning. Typically

traps were set in multiples of 50, depending on the amount of suitable habitat available.

Sherman live traps baited with rolled oats were set in the afternoon in a variety of habitats

and retrieved the following morning. Pitfall cans, #10 food cans buried with their lips

flush with the ground, were installed in a variety of habitats and checked daily to weekly

during the survey period. The habitats surveyed in 2008, which were all on the south side

of London Creek due to ingress restrictions, included early to mid-successional powerline

rights-of-way (Location 1.7), upland hardwood-pine forest (Locations 0.3 and 2.6), and

lowland hardwood forest (Locations 0.3 and 1.7) (Figure 1). Specific trap sties
I

sometimes meandered well away from London Creek and into the adjacent uplands in

order to sample all habitat types. The habitats surveyed in 2009, which were all on the

north side of London Creek as these properties were accessible for the first time, included

early successional fields dominated by herbaceous vegetation. One site was located off
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of Whites Road along the northern boundary of the Make-Up Pond C project area and the

other site was located on the north side of London Creek near Location 0.9 (Figure 1).

In 2008, mist nets were stacked two-high near Location 0.3 at dusk, both across the

abandoned railroad right-of-way and at two locations over London Creek, and monitored

until about midnight on two consecutive nights. In 2009, mist nets were stacked three-

high in a man-made opening that connected two open areas dominated by herbaceous

vegetation but surrounded by forest habitat (Location 1.9) at dusk and monitored until

about 10:00 PM. ANABAT was used to record bat vocalizations at two sites in 2009, the

site mentioned above (Location 1.9) and on a dike separating three farm ponds adjacent

to Whites Road and along the northern boundary of the Make-Up Pond C project area

(Figure 1) from 8: 00 to 10: 00 PM.

Extensive ground-truthing for mammal spoor occurred continually during the survey

periods in 2008 and 2009. Additionally, the author recorded species as he traveled

between locations, thus covering a much larger amount of the project area than just the

specific sampling locations. For example, eastern gray squirrel nests and bobcat tracks

were seen as the author took short-cuts between trap sites and trails leading back to the

all-terrain vehicles that were necessary to get to every sampling location. In addition,

approximately 75 regurgitated pellets from Barn Owls were recovered from one of the

large warehouses at the Lee Nuclear Station site adjacent to the Make-Up Pond C project

area. Owl pellets include the hair and bones of local prey species, typically small

mammals and birds, which are consumed by owls, and they provide a useful way of

8



assessing small mammal populations in an area. Records of small mammals recovered

from these pellets are included to indicate the potential occurrence of some species in the

project area, but only when tangible evidence within the project area was not recovered.
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Figure 1. Aerial photograph of the London Creek (in teal) with proposed reservoir project boundary (outlined in blue). Survey
locations are indicated by green circles (trap sites), red circles (pitfall sites), orange circles (mist-net sites), and yellow circles
(ANABAT sites). Lee Nuclear Station project perimeter is in magenta.
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The second source of information used in this report consists of voucher material deposited

in major North American museum collections. The author visited several museums known to

have specimens from the London Creek region (see Acknowledgments). The London Creek

region was defined as Cherokee County, South Carolina, and the counties immediately adjacent

to Cherokee County, including Spartanburg, Union, and York counties in South Carolina and

Cleveland and eastern Rutherford counties in North Carolina. It deserves mention that the

westernmost extent of Rutherford County, North Carolina, exhibits a rapid ascent in elevation

with rugged topography, which provides habitat for many species of mammals associated with

the Southern Appalachian Mountains but not found in the Piedmont (Lee et al., 1983; Webster et

al., 1985). Species of mammals known from western Rutherford County but not known to

inhabit the Piedmont physiographic region and therefore not mentioned elsewhere in this report

include the masked shrew (Sorex cinereus), smoky shrew (Sorex fumeus), hairy-tailed mole

(Parascalops breweri), eastern small-footed myotis (Myotis leibii), the federally-endangered

Indiana myotis (Myotis sodalis), southern Appalachian cottontail (Sylvilagus obscurus), red

squirrel (Tamiasciurus hudsonicus), deer mouse (Peromyscus maniculatus), southern red-backed

vole (Myodes gapperi), woodland jumping mouse (Napaeozapus insiginis), and eastern spotted

skunk (Spilogale putorius). Likewise, Rafinesque's big-eared bat (Corynorhinus rafinesquii) has

a split distribution in the Carolinas (Lee et al., 1983; Webster et al., 1985; Menzel et al., 2003),

occurring in the Southern Appalachian Mountains and in the Coastal Plain physiographic region,

and is not discussed in the report since it has not been recorded in the Piedmont of the Carolinas.

Conversely, three species of mammals with Coastal Plain affinities - northern yellow bat

(Lasiurus intermedius), eastern fox squirrel (Sciurus niger), and cotton mouse (Peromyscus
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gossypinus) - are also not included in this report since their geographic distributions terminate

near the Fall Line (Lee et al., 1983; Webster et al., 1985; Golley, 1966), an area of relatively

rapid elevational change between the Piedmont and Coastal Plain physiographic regions.

Finally, literature records are included when appropriate and other pertinent locality records are

mentioned where warranted.

There are two checklists of mammal species provided in this report. The first, which is of

immediate interest to management agencies, includes species accounts for all RTE species of

mammals thought to occur in the London Creek region, herein defined as the six-county region

save for western Rutherford County, North Carolina (Table 1). The second checklist (Table 2)

includes species accounts for non-RTE mammal species, which is provided as ancillary

information since little information is available for mammals in this part of the Carolina

Piedmont.
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Table 2. List of potentially occurring and recorded mammal species at Make-Up
Pond C and its vicinity. See Appendix for detailed information on each species.

Common name Scientific name Status

Virginia opossum

Southeastern shrew

Southern short-tailed shrew

Least shrew

Eastern mole

Silver-haired bat

Eastern pipistrelle

Big brown bat

Eastern red bat

Seminole bat

Hoary bat

Evening bat

Brazilian free-tailed bat

Eastern cottontail

Eastern gray squirrel

Southern flying squirrel

American beaver

Eastern harvest mouse

White-footed mouse

Golden mouse
Hispid cotton rat

Meadow vole

Woodland vole

House mouse

Coyote

Red fox

Common gray fox

Northern raccoon

Long-tailed weasel

American mink

Northern river otter

Striped skunk

Bobcat

White-tailed deer

Didelphis virginiana

Sorex longirostris

Blarina carolinensis

Cryptotis parva

Scalopus aquaticus

Lasionycteris noctivagans

Perimyotis subflavus

Eptesicusfuscus

Lasiurus borealis

Lasiurus seminolus

Lasiurus cinereus

Nycticeius humeralis.

Tadarida brasiliensis

Sylvilagusfloridanus

Sciurus carolinensis

Glaucomys volans

Castor canadensis

Reithrodontomys humulis

Peromyscus leueopus

Ochrotomys nuttalli

Sigmodon hispidus

Microtus pennsylvanicus

Microtus pinetorum

Mus musculus

Canis latrans

Vulpes vulpes

Urocyon cinereoargenteus

Procyon lotor

Mustela frenata

Neovison vison

Lontra canadensis

Mephitis mephitis

Lynx rufus

Odocoileus virginianus

Recorded

Recorded

Recorded

Recorded
Recorded

Potential

Potential

Recorded

Recorded

Potential

Potential

Potential

Potential

Recorded

Recorded

Potential

Recorded

Recorded

Recorded

Potential

Recorded

Potential

Recorded

Potential

Recorded

Recorded

Recorded

Recorded

Recorded

Potential

Potential

Recorded

Recorded

Recorded
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Accounts of RTE Species

The following descriptions of RTE mammal species includes: the general distribution for

each species, a more detailed description of the potential distribution within the Make-Up Pond

C project area, comments about the federal and state listing and ranking in South Carolina and

North Carolina, comments about the status in the project boundaries or surrounding areas, and

other remarks thought to be appropriate. Each account includes a list of specimens. examined

and the locations of those specimens, and each account includes a list of additional records in the

literature. Common and scientific names are from Baker et al. (2003).

State ranking are from LeGrand et al. (2008) for North Carolina mammals and from

http://www.dnr.state.sc.us/pls/heritage/ for South Carolina mammals, updated on 17 January

2006. Standard listing categories (Endangered, Threatened, and Special Concern) and ranking

categories (S1, S2, S3, S4) are defined as follows (LeGrand et al., 2008, since no published list

of terminology exists for South Carolina): Endangered-a taxon in danger of extinction

throughout all or a significant portion of its range; Threatened-a taxon that is likely to become

endangered within the foreseeable future throughout all or a significant portion of its range;

Special Concern-a taxon for which additional field study and biological research are needed to

resolve its conservation status; S 1-critically imperiled because of extreme rarity or because of

factor(s) that make it especially vulnerable to extirpation; S2-imperiled because of rarity or

because of factor(s) that make it very vulnerable to extirpation; S3-rare or uncommon; S4-

apparently secure. Rankings followed by questions marks (?) indicate an uncertainty about the

ranking by personnel in the state natural heritage office.
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Little brown myotis
Myotis lucifugus

The little brown myotis (Figure 2). is widespread throughout most of North America,

including the southern Appalachian Mountains (Barbour and Davis, 1969; Fenton and Barclay,

1980; Hall; 1981). In addition, there are scattered records from the Piedmont and Coastal Plain

in the Carolinas (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Menzel et al., 2003), which

appear to represent migrating individuals rather than -residents (Barbour and Davis, 1969;

Webster et al., in press b). The little brown myotis is not considered to be imperiled by federal

and North Carolina management agencies because it is so widely distributed; however, in South

Carolina it is listed as Special Concern and ranked S3? (http://www.dnr.state.sc.us/pls/heritage/).

In the Carolinas, it is common to abundant in the Mountain physiographic province, where it

occurs throughout the year, but it is uncommon in the Piedmont and rare in the Coastal Plain. It

might occur sparingly in the London Creek project area, but it was not included in the checklist

of the mammalian fauna from north-central South Carolina (Fields, 2007b).

SPECIMENS EXAMINED:

NORTH CAROLINA.-Rutherford County: Bat Cave (1 NCSU); 2 mi W Chimney Rock,

Bat Cave, 1700 ft (2 MVZ).

LITERATURE RECORDS:

NORTH CAROLINA.-Rutherford County (Webster et al., in press b): Amazing

Bat Cave; Campbell Cavern; Rumbling Bald, Breakdown Cave.
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Southeastern myotis
Myotis austroriparius

The, southeastern myotis (Figure 2) is restricted to riverine habitats in the southeastern United

States and northward along the Mississippi and lower Ohio River basins in the Midwest (Barbour

and Davis, 1969; Hall, 1981; Jones and Manning, 1989). It is restricted to the Coastal Plain in

North and South Carolina (Golley, 1966; Lee et al., 1983 Webster et al., 1985; Menzel et al.,

2003). There is concern by federal and state management agencies that it is imperiled, and it is

listed as a Species of Concern federally and as Special Concern in the Carolinas. In South

Carolina it is ranked S1 (http://www.dnr.state.sc.us/pls/heritage/) and in North Carolina it is

ranked S2 (LeGrand et al., 2008). In the Atlantic and Gulf Coastal Plain in the southeastern

United States, it is common at best in cypress-gum swamps and abandoned buildings adjacent to

permanent sources of water, over which it forages. It is rare to uncommon elsewhere within its

range. The southeastern myotis is the only species of mammal to be included in the Cherokee

County list of rare, threatened, and endangered species (http://www.dnr.state.sc.us/pls/heritage/).

The author did not document its presence in the Make-Up Pond C project area, but a single

specimen was taken from an abandoned gold mine near Smyrna in Cherokee County (Menzel et

al., 2003; Julie Holling, pers. comm.) and there also is an unpublished record from Cherokee

County in the Kings Mountain National Military Park database (Fields, 2007b). Another

specimen was collected at the E. I. DuPont factory in Camden, Kershaw County (Neuhauser and

DiSalvo, 1972), which is about 75 mi (120 km) from London Creek. The author (Webster, 2005)

used SONOBAT to record individuals foraging over the Wateree River (river mile 69.4) at U.S.

Highway 1/601 in Kershaw County and over the Catawba River at the Great Falls Bypassed

Reach (eastern river mile 1.2) in Lancaster County; these sites are approximately 75 mi (120 km)
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and 50 mi (80 km), respectively, from the Make-Up Pond C project area. Although the

southeastern myotis might forage over the slow-moving reaches of the Broad River in southern

Cherokee County, South Carolina, it is very unlikely that it occurs in the unfavorable roosting

and foraging habitats that characterize the London Creek project area.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-Kershaw County: Camden (1 ChM).

LITERATURE RECORDS:

SOUTH CAROLINA.-Cherokee County: mine near [Smyrna] New Canaan Church

(Menzel et al., 2003); no specific locality (Fields, 2007b). Kershaw County: Camden

(Neuhauser and DiSalvo, 1972); U.S. Hwy 1/601 at Wateree River (Webster, 2005); Lynches

River (Webster et al., 1985). Lancaster County: Catawba River at the Great Falls Bypassed

Reach (Webster, 2005).

Figure 2. The little brown myotis (left) and the southeastern myotis (right) are two migratory
species that are likely widely distributed throughout the Make-Up Pond C project area during
migration.
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Northern long-eared myotis

Myotis septentrionalis

The northern long-eared myotis (Figure 3) is a denizen of forested habitats throughout much

of north-central and northeastern North America (Barbour and Davis, 1969; Fitch and Shump,

1979; Hall, 1981; Caceres and Barclay, 2000). In the Carolinas, most records are from the

southern Appalachian Mountains, where it is relatively common, but there are scattered records

from the Piedmont and Coastal Plain of North Carolina as well (Golley, 1966; Lee et al., 1983;

Webster et al., 1985; Menzel et al., 2003; Webster et al., in press b). It is not considered to be

imperiled federally or in North Carolina, but it is listed as Special Concern and ranked S4 in

South Carolina (http://www.dnr.state.sc.us/pls/heritage/). Fields (2007b) did not include the

northern long-eared myotis in the six-county area of north-central South Carolina and Menzel et

al. (2003) considered it to be "restricted to the Blue Ridge" physiographic region of South

Carolina, so it is most likely rare to absent in the Make-Up Pond C project area.

SPECIMEN EXAMINED:

NORTH CAROLINA.-Rutherford County: 2 mi W Chimney Rock, Bat Cave, 1700 ft (1

MVZ); Lake Lure, Rumbling Bald Cave (1 NCSM).

LITERA TURE RECORDS:

NORTH CAROLINA.-Rutherford County (Webster et al., in press b): Amazing Bat Cave;

Campbell Cavern; Middle Bat Cave; Rumbling Bald, Sliding Rock Cave.
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Hoary bat
Lasiurus cinereus

The hoary bat (Figure 3) has the widest geographic distribution of any bat in the New World,

extending from tree-line in the northern hemisphere to tree-line in the southern hemisphere and

including the Hawaiian Islands (Barbour and Davis, 1969; Hall, 1981; Shump and Shump,

1982b). It is not considered to be imperiled federally or in North Carolina, but it is listed as

Special Concern and ranked S? in South Carolina (http://www.dnr.state.sc.us/pls/heritage/). Its

abundance varies seasonally from absent to relatively abundant at any one site throughout the

year because it is highly migratory (Cryan, 2001, 2003). The hoary bat typically occurs

throughout the Carolinas during the fall, winter, and spring months, although there is a mounting

body of evidence that indicates a breeding population at higher elevations in the southern

Appalachian Mountains (Lee et al., 1983; Webster et al., in press b). It is likely seasonally

distributed throughout the Make-Up Pond C project area where it potentially varies in abundance

from absent in the summer months to relatively common during migration. ANABAT

recordings in the 21-27 kHz range, taken on 21-22 October 2009 at two sites (Location 1.9 and

between three farm ponds at the northern boundary of the London Creek project area adjacent to

Whites Road; Figure 1), likely were produced by foraging hoary bats, although tangible evidence

(i.e., specimens captured in mist nets) was not secured.

SPECIMEN EXAMINED:

NORTH CAROLINA.-Rutherford County: no specific locality (1 UNCW).
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LITERATURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (DiSalvo et al., 2002).

York County: no specific locality (DiSalvo et al., 2002; Fields, 2007b).

Figure 3. The northern long-eared myotis (left) and hoary bat (right) are two migratory species
that are likely widely distributed throughout the Make-Up Pond C project area during migration.

Oldfield mouse
Peromyscus polionotus

The oldfield mouse (Figure 4) is distributed throughout the southeastern United States, and

its northern boundary in the region approaches the vicinity of the London Creek project area

(Golley, 1966; Webster et al., 1985; Hall, 1981, Trani et al., 2007). In Florida and Alabama,

insular populations are listed by federal and state management agencies, but the subspecies of
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oldfield mouse that inhabits the Carolinas is not considered to be imperiled federally or in South

Carolina, but in North Carolina it is listed as Special Concern and ranked S2 (LeGrand et al.,

2008). Specimens from York County, South Carolina, purported to be the oldfield mouse

actually represent the very similar white-footed mouse, P. leucopus (Fields, 2007b). The

oldfield mouse occurs in sandier and more open habitats than do most other small rodent species,

except for the eastern harvest mouse, and these soils are not found in the London Creek project

area. Therefore, it is highly unlikely that the oldfield mouse inhabits the London Creek project

area.

SPECIMENS EXAMINED:

NORTH CAROLINA.-Rutherford County: 2 mi SW Harris, 0.4 mi NE Broad River (4

NCSM).

LITERATURE RECORD:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966).

Figure 4. The oldfield mouse (left) and meadow vole (right) are two small rodents that have
geographic distributions approaching the Make-Up Pond C project area. Both are considered to
be imperiled; the oldfield mouse in North Carolina and the meadow vole in South Carolina.
Neither species was encountered in the project area.
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Eastern woodrat
Neotomafloridana

The eastern woodrat (Figure 5) has a geographic distribution that includes much of Gulf

Coast, from southeastern North Carolina southward to Florida and westward into Texas,

Colorado, and northern Great Plains (Wiley, 1980; Hall, 1981). In the Carolinas, it occurs along

the Blue Ridge Mountains as far north as Burke County, North Carolina (Ray, 2000). It is listed

federally as a Species of Concern, listed Special Concern and ranked S3S4 in South Carolina

(http://www.dnr.state.sc.us/pls/heritage/), and ranked $3S4 in North Carolina (LeGrand et al.,

2008). Woodrats build large stick nests that are obvious to the trained mammalogists, and no

such nests were found despite extensive ground-truthing. This species very likely does not occur

in the Make-Up Pond C project area or the general vicinity, although there is one questionable

record from York County (Dowda et al., 1981) that is well outside the range of the species.

SPECIMENS EXAMINED:

NORTH CAROLINA.-Rutherford County: 3 km WSW Lake Cure, Cane Creek Mountain,

West Rock (3 UNCW); Lake Lure, Rumbling Bald Cave (2 NCSM).

Figure 5. The eastern woodrat inhabits both the southern Appalachian Mountains and the
Coastal Plain of South Carolina, but it does not occur in the Make-Up Pond C project area.
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Meadow vole
Microtus pennsylvanicus

The meadow vole (Figure 4) is locally abundant throughout most of Canada and the northern

United States (Hall, 1981; Reich, 1981), and it is locally abundant in the Carolinas as well

(Golley, 1966; Webster et al. 1985; Trani et al., 2007). It prefers herbaceous habitats such as

fallow fields, roadside ditches, meadows, bogs, and estuarine salt marshes. It is not considered

to be imperiled federally or in North Carolina, where it is found throughout most of the

Mountain and Piedmont physiographic provinces. It is listed as Special Concern and ranked S?

in South Carolina (http://www.dnr.state.sc.us/pls/heritage/) because it is restricted to the

northwestern most corner of the state and also because a disjunct population on the coast in

Charleston County is now likely extirpated. The meadow vole was not encountered in the Make-

Up Pond C project area and suitable habitat appears to be lacking; however, skeletal material was

recovered from Barn Owl pellets, which was collected from a Lee Nuclear Station building

adjacent to the Make-Up Pond C project area.

LITERA TURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966). York

County (Fields, 2007b, unless otherwise noted): 4 mi SW Rock Hill; 3.9 mi WSW Rock Hill; 5.6

mi NNW Rock Hill; 7.3 mi NNW Rock Hill, Covenant Place; no specific locality (Cloningeri et

al., 1997).

NORTH CAROLINA.-Mecklenburg County: no specific locality (Lee et al, 1983).
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Mountain lion
Puma concolor

The mountain lion (Figure 5) was once the most widely distributed mammal in the Western

Hemisphere, ranging from northern Canada to southern South America (Hall, 1981), but its

distribution has become much reduced as a result of relentless human persecution and loss of

habitat (Lee, 1987; Choate et al., 1994). In the eastern United States, it only remains in southern

Florida. Despite numerous unverified reports to the contrary, it no longer inhabits the Carolinas

(Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007). It continues to be listed

as Endangered by federal and state management agencies.

Figure 5. The mountain lion has been extirpated from much of its former range, including the
London Creek area.
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DISCUSSION

Thirty-four mammal species (33 native and 1 introduced) potentially occur in the London

Creek project area and 22 were documented (Table 2). All of these have widespread geographic

distributions, extending well to the north and south of the Make-Up Pond C project area, and

their presence was expected.

No RTE species were observed during this investigation, although there is the potential for

several RTE species to frequent the London Creek project area during selected times of the year.

One widespread species considered to be imperiled, the hoary bat (Lasiurus cinereus), is listed as

Special Concern in South Carolina. This bat has the widest geographic distribution of any bat in

the New World (Shump and Shump, 1982b), and it occurs throughout South Carolina (Menzel et

al., 2003). Acoustical evidence (ANABAT) of the hoary bat was collected on 21-22 October

2009 at two sites in the Make-Up Pond C project area, but tangible evidence (i.e., specimens

captured in mist nets) was not secured during the course of this investigation. The other RTE

species of mammals that potentially may occur in the London Creek project area reach the limit

of their, geographic distributions in north-central South Carolina. One of these species, the

southeastern myotis (Myotis austroriparius), is listed as a Species of Concern by the USFWS.

Moreover, it, is listed as. Special Concern by South Carolina and North Carolina management

agencies as well.

Two other species of bats that are considered to be imperiled in South Carolina, the little

brown myotis (Myotis lucifugus) and northern long-eared myotis (Myotis septentrionalis), might

inhabit the Make-Up Pond C project area during migrations, but their status in the project area is
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much more tenuous. Evidence of the meadow vole (Microtus pennsylvanicus), which is listed as

Special Concern and ranked S? in South Carolina, was not secured in the London Creek project

area during this investigation; however, skeletal material was recovered from Barn Owl pellets

that were collected from a Lee Nuclear Station site that is adjacent to the Make-Up Pond C

project area. Two other RTE species - oldfield mouse (Peromyscus polionotus) and eastern

woodrat (Neotoma floridana) - occur in the region, but neither inhabits the London Creek

project area. In addition, the mountain lion (Puma concolor) has been extirpated from the

Carolinas, but it continues to be listed in both states because unverified sightings continue to be

reported.

The results of the snap trapping (Table 3) provide important information about the density of

small mammals in the London Creek project area. Perhaps the most striking information is the

dearth of specimens collected in forested and powerline right-of-way habitats in 2008 - only one

eastern harvest mouse (Reithrodontomys humulis) and four white-footed mice (Peromyscus

leucopus) in 1,192 trap-nights. However, there was a heavy rain event on the first night of

trapping that tripped the majority (63%) of the traps. The weather was clear on subsequent

nights, and the number of tripped traps dropped significantly. Slightly more traps were tripped

on the second night of trapping compared to the June and August trapping periods. When traps

are set to the very delicate 'hair trigger' setting, dropping air temperatures cause trap treadles to

shrink more than on evenings with more constant air temperatures. So, if the results of the first

night are omitted from the analysis, trap success (number of captures divided by number of traps

set) was 0.5%, which indicates that small mammal densities were very low in the London Creek

project area in 2008.
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Table 3. Results of Museum Special snap trapping in the London Creek project area in 2008.

Number
Dates Weather Number of traps of Animals captured

Set Tripped (%) animals

May 20-21 Rainy & warm 262 165 (63.0) 0
May 21-22 Clear & cool 331 23 (6.9) 1 Eastern harvest mouse
June 17-19 Clear & warm 500 16 (3.2) 2 White-footedmouse

Aug 5-7 Clear & warm .99 4(4.0) 2 White-footed mouse

The results of the pitfall trapping (Table 4) also indicate low densities of small mammals in

forested and powerline right-of-way habitats in 2008. In total, 125 pitfall traps were set in the

London Creek project area, yielding 7,450 can-nights. Three small mammals were captured

during this survey - one southeastern shrew (Sorex longirostris), one southern short-tailed shrew

(Blarina carolinensis), and one woodland vole (Microtus pinetorum), a trap success of 0.0004%.

Table 4. Results of pitfall trapping in the London Creek project area in 2008.

Dates # traps #trap- # mammals
installed nights captured

May 50 new 475 1 Southern short-tailed shrew

June 75 new 975 0
50 existing 1,500 1 Woodland vole

July 125 existing 3,875 1 Southeastern shrew

August 125 existing 625 0
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The results of the trapping with 'Museum Special snap traps and Sherman live traps in 2009

(Table 5) indicate robust populations of the eastern harvest mouse (Reithrodontomys humulis)

and hispid cotton rat (Sigmodon hispidus) in early successional oldfield habitat.. Including one

southern short-tailed shrew (Blarina carolinensis), a total of 30 small mammals was captured in

319 trap-nights (9% trap success).

Table 5. Results of Museum Special snap trapping and Sherman live trapping in the Make-Up
Pond C project area in 22-23 October 2009, when the weather was clear and warm.

Number of traps Number
Trap type Numberoftraps _ of Animals captured

Set Tripped (%) animals

Museum Special snap trap 191 61 (31.9) 1 Southern short-tailed shrew

3 Eastern harvest mouse
8 Hispid cotton rat

Sherman live trap 128 20 (15.6) 12 Eastern harvest mouse
6 Hispid cotton rat

The survey data indicate that small mammal densities are similar compared to those collected

by the author using identical trapping techniques at numerous other sites in the southeastern

United States. For example, small mammal densities based on snap and pitfall trapping in the

forested sites in the Southern Appalachian Mountains and Cumberland Plateau are typically one

to two orders of magnitude greater than small mammal densities in forest habitat in the Make-Up

Pond C project area, whereas those in early successional oldfield habitats are similar in the

Make-Up Pond, C project area, the Southern Appalachian Mountains, and the Cumberland
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Plateau. Conversely, trap success of pitfall traps typically are one to two orders of magnitude

greater than those of snap traps in average Coastal Plain and Sandhill sites, but pitfall traps were

not particularly successful in the Make-Up Pond C project area. Some of this variation may be

attributable to the extreme drought that plagued the Southeastern United States in 2007 and

2008; however, it also reflects the relative low levels of habitat diversity in the Make-Up Pond C

project area.

On the other hand, densities of the medium-sized and large mammals appeared similar to

those collected by the author, again using the same survey techniques, at other sites in the

Southern Appalachian mountain, Cumberland Plateau, Coastal Plain, and Sandhill sites. These

species, given their relatively large home ranges, might be less influenced by the 2008 drought or

the lack of habitat diversity. In particular, medium-sized mammals such as the red fox and

striped skunk were not observed in the London Creek project areaper se, but both were observed

in more heterogeneous, ecotonal habitat immediately adjacent to the Make-Up Pond C project

area, and given their vagility both were assumed to inhabit, at least occasionally, the Make-Up

Pond C project area. In other words, mammals with large home ranges are more likely to inhabit

the project area even if their preferred habitat is lacking or scarce, whereas mammals with small

home ranges are less likely to inhabit the Make-Up Pond C project area unless their habitat needs

are met on site.
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CONCLUSION

Thirty-four mammal species (33 native and 1 introduced) potentially occur in the Make-Up

Pond C project area. Of these, 22 species were documented during this investigation. No RTE

species were documented in the London Creek project area, although two species (hoary bat and

meadow vole) that are considered to be imperiled in South Carolina may at times be present in or

around the project area. Three other species of bats that are considered to be imperiled in South

Carolina (little brown myotis, southeastern myotis, and northern long-eared myotis) might

inhabit the Make-Up Pond C project area during migrations, but their status in the project area is

much more tenuous. Overall, densities of small terrestrial mammals and bats adapted to an

existence in lowland forests and adjacent uplands are relatively low in the Make-Up Pond C

project area. Densities of small mammals adapted to an existence in early successional oldfield

habitats are relatively robust. Densities of medium-sized and large mammals are similar to

populations inhabiting other lowland forests and adjacent uplands in the region. These

conclusions appear to reflect the effects of the 2008 drought in the Southeastern United States

and the lack of habitat diversity in the Make-Up Pond C project area.
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APPENDIX

Non-RTE mammal species that potentially occur in the London Creek project area or that are

in need of supporting information to address distributional problems.

Virginia opossum
Didelphis virginiana

The Virginia opossum is one of the most widely distributed mammals in eastern North

America (McManus, 1974; Hall, 1981), and it is widespread and common throughout the

London Creek watershed (Golley, 1966; Webster et al., 1985; Trani et al., 2007). Throughout its

geographic distribution, population densities are greatest along the edges of reservoirs and along

streams and rivers (Choate et al., 1994). The Virginia opossum prefers wooded habitats, but it

also moves through open habitats as it traverses its relatively large home range; it is common in

residential areas as well. Because of its abundance and widespread distribution, it is not

considered to be imperiled by federal or state management agencies. On the basis of tracks and

specimens observed dead along highways in the region, the Virginia opossum is common

throughout the entire Make-Up Pond C project area.

LITERA TURE RECORDS:

SOUTH CAROLINA (Fields, 2007b).-Cherokee County: no specific locality. Union

County: no specific locality. York County: 2 km N Rock Hill.
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Southeastern shrew
Sorex longirostris

The southeastern shrew is one of the most common and widespread small mammals in the

southeastern United States (French, 1980; Hall, 1981). In the Carolinas, it occupies a wide

variety of habitats, from early succession fields, powerline rights-of-way, and road cuts to dense

forests comprised of various species of hardwoods and conifers. In the past, it was considered to

be uncommon because it was seldom captured using traditional capture methods, but recent

collection techniques, especially pitfall traps, have demonstrated that it is common to abundant

in suitable habitat throughout the Carolinas (Golley, 1966; Lee et al., 1983; Webster et al., 1985;

Trani et al, 2007; Webster, et a., 2009), and that it occupies a broader variety of habitats than

previously understood. One specimen was collected in a pitfall trap. It is an uncommon denizen

of the Make-Up Pond C project area.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Spartanburg County: near Bird Mountain (1 CUSC).

NORTH CAROLINA.-Rutherford County: Lake Lure, 1410-1860 ft (3 NCSM).

LITER,4TURE RECORD:

SOUTH CAROLINA.-York County: no specific locality (Cloninger et al., 1997).

Northern short-tailed shrew
Blarina brevicauda

The northern short-tailed shrew is found in virtually all terrestrial habitats from Manitoba and

Nebraska eastward to the Atlantic Ocean from Newfoundland to the Delmarva Peninsula, and

southward along the Appalachian Mountains as far south as western South Carolina, central

40



Georgia, and east-central Alabama (George et al., 1986; Webster et al., in press c). It is not

considered to be imperiled by federal and state management agencies. Reports of this species

from Spartanburg County (Golley, 1966) and York County (Cloninger et al., 1977) are

erroneously based on an earlier belief that only one species of short-tailed shrew inhabited North

America; currently four species are recognized, two in the Carolinas (Webster et al., in press a).

The northern short-tailed shrew, Blarina brevicauda, does not inhabit the Make-Up Pond C

project area.

SPECIMENS EXAMINED:

NORTH CAROLINA.-Rutherford County: Chimney Rock (2 NCSM); Lake Lure (1

NCSM); 1.2 mi SW Lake Lure, 2120-2307 ft (3 NCSM); Rumbling Bald (3 NCSM).

Southern short-tailed shrew
Blarina carolinensis

The southern short-tailed shrew is widespread in most terrestrial habitats throughout the

southeastern United States, exclusive of the southern Appalachian Mountains (Genoways and

Choate, 1998; McCay, 2001), so it is not considered to be imperiled by federal and state

management agencies. The southern short-tailed shrew (Blarina carolinensis) and the northern

short-tailed shrew (B. brevicauda) are sibling species that compete intensely along a lengthy

zone of parapatry, and they almost never coexist (Webster et al., in press a). In the Make-Up

Pond C project area, two specimens of the southern short-tailed shrew were collected but overall

this species is thought to be uncommon to common in a variety of habitats (Webster et al., 1985;

Trani et al., 2007). In addition, southern short-tailed shrews have been taken at Kings Mountain

National Military Park, which straddles the Cherokee-York county line (Fields, 2007a, 2007b).
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SPECIMEN EXAMINED:

SOUTH CAROLINA.-Cherokee County: London Creek-Make-Up Pond C-project area,

Location 1.7 (1 UNCW); London Creek-Make-Up Pond C-project area, oldfield habitat

adjacent to Whites Road (1 UNCW).

LITERATURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966; French,

1981). York County (Fields, 2007b): Lake Wylie Dam; Rock Hill at Winthrop Coliseum; Rock

Hill, Hilldale Drive; 6.7 mi N Rock Hill; 0.8 mi NE Rock Hill; 2.7 mi E Rock Hill; 3.9 mi WSW

Rock Hill; 3.7 mi WSW Rock Hill, Bridgewater Road; 3 mi NNW Rock Hill; 5 mi NNW Rock

Hill; 13 mi NW Rock Hill.

Least shrew
Cryptotis parva

The least shrew is a denizen of early to mid-succession habitats throughout most of eastern

United States and northern Mexico (Whitaker, 1974; Hall, 1981). Its abundance appears to vary

dramatically across the Carolinas. It is common to abundant in the Coastal Plain, uncommon to

common in the Piedmont, rare at lower elevations in the Mountains, and absent from higher

elevations in the Mountains (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al.,

2007). One specimen was collected in the powerline right-of-way at Location 1.7. Its

distribution in the Make-Up Pond C project area, however, is sporadic; it is uncommon in early

successional habitats but absent in managed pine plantations. Federal and state management

agencies do not consider it to be imperiled.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Cherokee County: London Creek-Make-Up Pond C, Location 1.7

(1 UNCW). York County: 2.7 mi E York, Hwy 161 at Fishing Creek (1 CUSU).

42



LITERATURE RECORDS:

SOUTH CAROLINA.-Cherokee County: [Kings Mountain National Military Park, see

Fields, 2007a]. York County: 13 mi NW York, Kings Mountain National Park (Fields, 2007b).

Eastern mole
Scalopus aquaticus

The eastern mole is distributed throughout much of eastern and central North America (Yates

and Schmidly, 1978; Hall, 1981), and it is widespread in the Carolinas (Golley, 1966; Lee et al.,

1983; Webster et al., 1985; Trani et al., 2007). It is common to abundant at lower elevations

throughout the region, uncommon in rocky habitats above 2000 ft (610 m) in elevation, and rare

at elevations above 4000 ft (1219 in). It is not listed by federal and state management agencies.

Judging by the abundance of surface tunnels encountered in the Make-Up Pond C project area, it

is relatively common. It is not considered to be imperiled by federal or state management

agencies.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-York County: Catawba (1 FMNH).

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b).-Cherokee County: no specific locality. York

County: Hwy 5 at Catawba River; 6.7 mi N Rock Hill, Lake Wylie Dam; 1.6 mi S Rock Hill,

Kings Mountain National Military Park; 4.3 mi S Rock Hill, Clearlake Plantation; 4.1 mi SW

Rock Hill; 10.4 mi NW York; 13 mi NW York.
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Silver-haired bat
Lasionycteris noctivagans

The silver-haired bat (Figure 1) inhabits forested habitats throughout most of Canada and the

United States (Barbour and Davis, 1969; Hall, 1981; Kunz, 1982) and it is distributed throughout

North and South Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Menzel et al.,

2003). It is highly migratory (Cryan, 2003), arriving in the Carolinas in late summer and staying

through mid-spring (Webster et al., in press b). Its abundance, therefore, varies throughout the

year. It is not considered to be imperiled federally or in the Carolinas., It is thought to be

uncommon to common throughout the Make-Up Pond C project area, except during most of the

summer months when it has migrated to more northerly latitudes, but it was not collected during

this investigation.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-York County: Rock Hill (1 ChM).

NORTH CAROLINA.-Rutherford County: no specific locality (1 UNCW).

LITERA TURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (DiSalvo et al., 2002).

York County: no specific locality (DiSalvo et al., 2002; Fields, 2007b).

Eastern pipistrelle
Perimyotis subflavus

The eastern pipistrelle is widely distributed across most of eastern North America (Barbour

and Davis, 1969; Hall, 1981; Fujita and Kunz, 1984), including all of North and South Carolina

(Golley, 1966; Lee et al., 1983; Webster et al., 1985; Menzel et al., 2003). It is common
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throughout much of its range and, therefore, is not considered to be imperiled by federal and

state management agencies. Although the eastern pipistrelle was not encountered during this

investigation, it likely occurs in the Make-Up Pond C project area.

SPECIMENS EXAMINED:

SOUTH CAROL1NA.-Spartanburg County: no specific locality (ChM).

NORTH CAROLINA.-Cleveland County: no specific locality (1 UNCW). Rutherford

County: 2 mi W Chimney Rock, Bat Cave, 1700'ft (11 MVZ); Rumbling Bald Cave (1 USNM).

LITERATURE RECORDS:

SOUTH CAROLINA.-Cherokee County: mine near New Canaan Church (Menzel et al.,

2003). Spartanburg County: no specific locality (DiSalvo et al., 2002). York County: Rock Hill,

South Cherry Road (Fields, 2007b); Smyrna area mines (Menzel et al., 2003).

NORTH CAROLINA.-Rutherford County (Webster et al., in press b): Amazing Bat Cave;

Big Bat Cave; Campbell Cavern; Cracked Bat Cave; Little Bat Cave; Middle Bat Cave;

Rumbling Bald, Breakdown Cave; Rumbling Bald, Sliding Rock Cave.

Big brown bat
Eptesicusfuscus

The big brown bat inhabits most of North America and the northern half of South America

(Barbour and Davis, 1969; Hall, 1981; Kurta and Baker, 1990). It is the most commonly

encountered bat in eastern North America because it typically roosts in houses, buildings,

bridges, and other man-made structures. It has a statewide distribution in North and South

Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Menzel et al., 2003). Because of

its widespread distribution and abundance, it is not considered to be imperiled byfederal or sate

management agencies. One female was captured on 5 August 2008 in a mist net set on the old
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railroad bed (Location 0.3) on the eastern edge of the project area and immediately released.

Given that there are few manmade structures in the vicinity that could serve as daytime roosts,

the big brown bat is considered to be uncommon in the Make-Up Pond C project area.

SPECIMENS EXAMINED:

NORTH CAROLINA.-Cleveland County: no specific locality (47 UNCW). Rutherford

County: no specific locality (5 UNCW).

LITERATURE RECORDS:

SOUTH CAROLINA.-Cherokee County: no specific locality (DiSalvo et al., 2002).

Spartanburg County: no specific locality (DiSalvo et al., 2002). Union County: no specific

locality (DiSalvo et al., 2002; Fields, 2007b). York County (Fields, 2007, unless otherwise

noted): Museum of York County (Menzel et al., 2003); Rock Hill, Charlotte Avenue; 6.5 mi

SSW Rock Hill, Strait Road; 4.8 mi NW Rock Hill, Cross Creek Court; 6.2 mifNNW Rock Hill;

York, West Madison Street; White (Menzel et al., 2003); no specific locality (DiSalvo et al.,

2002).

NORTH CAROLINA.- Rutherford County (Webster et al., in press b): Amazing Bat Cave;

Big Bat Cave; Campbell Cavern; Rumbling Bald, Sliding Rock Cave.

Eastern red bat
Lasiurus borealis

The eastern red bat is one of the most abundant and widely distributed bats in eastern and

central North America (Barbour and Davis, 1969; Hall, 1981; Shump and Shump, 1982a), and it

likely is the most common and widespread bat in the London Creek project area. It is common

to abundant throughout the Carolinas (Golley, 1966; Lee et al., 1983; Webster et al., 1985;

Menzel et al., 2003), but roosts singly in trees so it is encountered much less frequently than the

big brown bat, which is less abundant overall but roosts in large concentrations in man-made
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structures (Webster et al.,. in press b). The eastern red bat is not considered to be imperiled by

federal and state management agencies. Several individuals were observed flying above mist

nests set along an abandoned railroad bed on the nights of 5-6 August 2008 and four individuals

(three females and one male) were captured in mist nests set at Location 1.9 on 21-22 October

2009 and immediately released; eastern red bats were also recorded with ANABAT at Location

1.9 and between three farm ponds adjacent to Whites Road on 21-22 October 2009. The eastern

red bat is common throughout the Make-Up Pond C project area.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Spartanburg County: Inman (1 ChM). Union County: Union Center

(1 USNM). York County: Catawba (1 FMNH).

NORTH CAROLINA.-Cleveland County: no specific locality (1 NCSM, 8 UNCW).

Rutherford County: no specific locality (1 NCSM, 4 UNCW).

LITERATURE RECORDS:

SOUTH CAROLINA (DiSalvo et al., 2002, unless otherwise noted).-Cherokee County: no

specific locality. Spartanburg County: Pacolet River Heritage Preserve (Menzel et al., 2003); no

specific locality. Union County: no specific locality. York County: Crescent Resources Lake

Wylie Dam (Menzel et al., 2003); White (Menzel et al., 2003); no specific locality (Neuhauser

and DiSalvo, 1972; Fields, 2007b).

Seminole bat
Lasiurus seminolus

The Seminole bat is a denizen of pine (Pinus) forests with dense mats of Spanish moss

(Tillandsia usenoides) in the southeastern United States (Barbour and Davis, 1969; Hall, 1981;

Wilkins, 1987; Choate et al., 1994). It generally is uncommon throughout Lower Piedmont and

Coastal Plain in the Carolinas (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Menzel et al.,
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2003), because its abundance wanes northward along the mid-Atlantic coast. Vagrants have

been taken in Pennsylvania and New York., and there are records of autumnal migrants from

Pickens and Anderson counties, South Carolina (Neuhauser and DiSalvo, 1972) and Buncombe

County, North Carolina (Webster, 2000). Its abundance also varies seasonally,, as many

individuals move southward out of the Carolinas during the cooler months of the year (Webster

et al., in press b). Federal and state management agencies do not consider it to be imperiled.

There is one record from Spartanburg County, South Carolina (Menzel et al., 2003), but

otherwise the nearest records are in Mecklenburg County, North Carolina (Barkalow and Adams,

1955; Webster et al., in press b) and Lancaster County, South Carolina (Fields, 2007b). In the

Make-Up Pond C project area, even though no specimens were collected, the Seminole bat is

thought to be seasonally absent to rare.

SPECIMENS EXAMINED:

NORTH CAROLINA.-Buncombe County: no specific locality (1 UNCW). Mecklenburg

County: Camp Steere, near Charlotte (1 UMMZ).

LITERATURE RECORDS:

SOUTH CAROLINA (DiSalvo et al., 2002).-Lancaster County: no specific locality.

Spartanburg County: no specific locality.

Evening bat
Nycticeius humeralis

The evening bat is locally common in woodlands in the southeastern United States and

eastern Mexico (Barbour and Davis, 1969; Watkins, 1972; Hall, 1981). Its abundance varies

inversely to elevation-it is absent at higher elevations in the southern Appalachian Mountains
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but common in the Coastal Plain of the Carolinas (Golley, 1966; Lee et al., 1983; Webster et al.,

1985; Menzel et al., 2003). It is not considered to be imperiled by federal and state management

agencies. No evening bats were collected but the species is thought to be uncommon to common

in the Make-Up Pond C project area.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Union County: no specific locality (1 ChM).

NORTH CAROLINA.-Cleveland County: no specific locality (9 UNCW).

LITERATURE RECORDS:

SOUTH CAROLINA.-Cherokee County: no specific locality (DiSalvo et al., 2002; Fields,

2007b). Spartanburg County: no specific locality (DiSalVo et al., 2002). Union County: no

specific locality (DiSalvo et al., 2002). York County: no specific locality (Neuhauser and

DiSalvo, 1972; DiSalvo et al., 2002; Fields, 2007b).

Brazilian free-tailed bat
Tadarida brasiliensis

The Brazilian free-tailed bat is distributed throughout the Deep South, Central America, and

much of South America; in addition, there are several recent disjunct records north of its range in

the central and eastern United States that denote a relatively rapid northward range expansion

(Barbour and Davis, 1969; Hall, 1981; Wilkins, 1989). It occurs in the Coastal Plain and

Piedmont of North Carolina and the Coastal Plain and Lower Piedmont of South Carolina

(Golley, 1966; Lee et al., 1983; Webster et al., 1985; Menzet et al., 2003; Webster et al., in press

b). Federal and state management agencies do not consider the Brazilian free-tailed bat to be
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imperiled. Because this species roosts in manmade structures such as buildings, churches, and

the like, it is probably very rare in the Make-Up Pond C project area.

SPECIMENS EXAMINED:

NORTH CAROLINA.-Cleveland County: no specific locality (7 UNCW).

LITERATURE RECORDS:

SOUTH CAROLINA.-Kershaw County (Neuhauser and DiSalvo, 1972): Camden; Elgin.

Eastern cottontail
Sylvilagusfloridanus

The eastern cottontail is widespread throughout most of the eastern and central United States

and Mexico (Chapman et al., 1980; Hall, 1981), and it is widespread in the Carolinas (Golley,

1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007). It inhabits a wide variety of

early and mid-successional habitats and natural or maintained broken habitats that provide both

cover and adequate forage. It is not considered to be imperiled by federal or state management

agencies. It is relatively common in the Make-Up Pond C project area even though its favored

habitats are relatively rare. Tracks were seen on several occasions along muddy trails, hair was

found in coyote scat, one individual was found dead on McKowns Mountain Road near Rolling

Mill Road, and a live individual and scat were observed in the oldfield habitat adjacent to Whites

Road in the Make-Up Pond C project area.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Spartanburg County: no specific locality (2 CUSC). Union County:

no specific locality (1 CUSC).
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LITERATURE RECORDS.

SOUTH CAROLINA.-Union County: no specific locality (Fields, 2007b). York County

(Fields, 2007b, unless otherwise noted): Hwy 49 & McKinney Road; Hwys 51 & 21; 1-77 &

Porter Road; Mount Gallant Road & Hwy 161; Museum Road & Walnut Ridge; Rock Hill, Dave

Lyle Boulevard & Hwy 21 Bypass; Rock Hill, India Hook Road & Hwy 161; 4.3 mi SE Rock

Hill, Clearlake Plantation; 3.1 mi S Rock Hill; 4.8 mi SW Rock Hill; 3.9 mi WSW Rock Hill,

Covenant Place; 9 mi WSW Rock Hill, Historic Brattonville; 6.5 mi NNW Rock Hill, Mount

Gallant Elementary School; no specific locality (Cloninger et al., 1997).

NORTH CAROLINA.-Burke County: no specific locality (Lee et al., 1983).

Woodchuck
Marmota monax

The woodchuck is common to abundant throughout much of Canada and the eastern United

States (Hall, 1981), including much of central and western North Carolina and western South

Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007). It is not

considered to be imperiled by federal and state management agencies. Although no evidence of

woodchucks was encountered during this investigation, this species is expanding its range in

eastern North Carolina and there is a record from Cleveland and Gaston counties, North Carolina

(Robinson and Lee, 1980). Nonetheless, the woodchuck appears to be, at least for now, absent in

the Make-Up Pond, C project area.

LITERATURE RECORDS:

SOUTH CAROLINA (Golley, 1966).-Greenville County: no specific locality. York

County (Fields, 2007b): northwestern part of county; 6.2 mi NNW Rock Hill, near Lake Wylie

Dam.

NORTH CAROLINA (Robinson and Lee, 1980).-Cleveland County: no specific locality.

Gaston County: Hwy 321 between Gastonia & Dallas.
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Eastern chipmunk
Tamias striatus

The eastern chipmunk is one of the most widespread and recognizable mammals in eastern

North America (Hall, 1981; Snyder, 1982). Its southern distribution includes the Piedmont and

Mountain physiographic provinces in North Carolina and the Mountain physiographic province

in South Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007).

Federal and state management agencies do not consider it to be imperiled. The eastern chipmunk

occurs throughout much of the Piedmont in North Carolina and the Upper Piedmont in South

Carolina, but it was not observed during these Make-Up Pond C investigations.

SPECIMEN EXAMINED:

NORTH CAROLINA.-Rutherford County: Chimney Rock (1 UNCW).

LITERATURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966). York

County (Fields, 2007b): Kings Mountain National Military Park; Rock Hill.

NORTH CAROLINA.-Cleveland County: no specific locality (Lee et al.;, 1983).

Eastern gray squirrel
Sciurus carolinensis

The eastern gray squirrel is an inhabitant of hardwood forests in eastern North American

(Hall, 1981; Koprowski, 1994), and it is common to abundant in most forested habitats in the

Carolinas (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007). Federal and

state management agencies do not consider it to be imperiled and is considered a game species in

the Carolinas. Nests, sightings, and cut nuts and cones were commonly found while ground-
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truthing the project area and these observations indicate that the eastern gray squirrel is common

in the bottomland hardwood forests in the Make-Up Pond C project area.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Spartanburg County: "mid-county" (1 CUSC).

NORTH CAROLINA.-Rutherford County: Lake Lure, Hwy 74 & 64 (1 NUVC).

LITERATURE RECORDS:

SOUTH CAROLINA.-Lancaster County: no specific locality (Golley, 1966). Union

County: no specific locality (Fields, 2007b). York County: Kings Mountains National Military

Park (Fields, 2007b); 6.1 mi NNW Rock Hill (Fields, 2007b); no specific locality (Cloninger et

al., 1997; Fields, 2007b).

Southern flying squirrel
Glaucomys volans

The southern flying squirrel is a common to locally abundant inhabitant of forested habitats

in the southeastern United States (Dolan and Carter, 1977; Hall, 1981). It has a statewide

distribution in North and South Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985;

Trani et al., 2007). Federal and state management agencies do not consider it to be imperiled.

Although it was not encountered during this investigation, the southern flying squirrel likely

occurs in the Make-Up Pond C project area.

LITERA TURE RECORDS:

SOUTH CAROLINA.-York County (Fields, 2007b): Kings Mountains National Military

Park; River Hills, Hamiltons Ferry Road;. Rock Hill, Eden Terrace & Charlotte Avenue; Rock

Hill, Meadowbrook Drive; Rock Hill, Quail Drive; Rock Hill, Winthrop University campus; no

specific locality.
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American beaver
Castor canadensis

The American beaver once was the most widely distributed rodent in North America (Hall,

1981), but it was decimated by trappers in the 17 th and 18th centuries. Since then, it has been

successfully reintroduced into much of its former range, and it has adapted to living in close

proximity to humans. Today, the American beaver is widespread in distribution and so abundant

in some aquatic habitats that it is considered a nuisance (Jenkins and Busher, 1979); it is not

considered to be imperiled by federal and state management agencies. It is found throughout the

Carolinas (Golley, 1966; Webster et al., 1985; Trani et al., 2007), and evidence of beavers was

obvious at London Creek Location 0.3, affectionately known as the "beaver pond site," as well at

scattered additional creekside sites throughout the project area. It is uncommon in the Make-Up

Pond C project area, with the only established family at the "beaver pond site."

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b).-Union County; no specific locality. York County:

Hwy 21, Anne Springs Close Greenway; Kings Mountains National Military Park; 9.5 mi SW

Rock Hill, Historic Brattonsville; 6 mi NW Rock Hill, Big Dutchmans Creek.

Marsh rice rat
Oryzomys palustris

The marsh rice rat is a relatively common denizen of mesic to wet habitats, preferably those

classified as marshes (dominated by herbaceous vegetation) rather than swamps (dominated by

woody vegetation). This semiaquatic rodent is found throughout the eastern and southern United

States (Wolfe, 1976; Hall, 1981). It occurs throughout most of South Carolina and the eastern

half of North Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007).
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It is not considered to be imperiled by federal or state management agencies. In the Carolinas,

the marsh rice rat reaches the northernmost limit of its geographic distribution in north-central

South Carolina, and there are few records from this region. It was not encountered in the Make-

Up Pond C project area, which was not surprising since adequate amounts of marsh habitat is

lacking.

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b).-York County: Hwy 21, Anne Springs Close

Greenway; Rock Hill, Winthrop Coliseum.

Eastern harvest mouse
Reithrodontomys humulis

The eastern harvest mouse is a rare to locally common inhabitant of early successional and

mid-successional habitats in the southeastern United States (Hall, 1981; Stalling, 1997). It is

distributed throughout the Carolinas, except at elevations above 2000 ft (610 m) in the Mountain

physiographic province (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007).

Federal and state management agencies do not consider it to be imperiled. One specimen was

collected in a Museum Special snap trap on 22 May 2008 in a thick, herbaceous powerline right-

of-way (Location 1.7); however, it is rare to absent in adjacent forested habitats in the Make-Up

Pond C project area. Fifteen specimens were collected in early successional oldfield habitat at

Location 0.9 and adjacent to Whites Road along the northern boundary of the project area during

21-22 October 2009.
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SPECIMEN EXAMINED:

SOUTH CAROLINA.-Cherokee County: London Creek-Make-Up Pond-project area,

Location 0.9 (10 UNCW); London Creek-Make-Up Pond C-project area, Location 1.7 (1

UNCW); London Creek-Make-Up Pond C-project area, oldfield habitat adjacent to Whites

Road (5 UNCW).

LITERATURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966). York

County: 5.4 mi NNE Rock Hill, near Catawba River (Fields, 2007b); no specific locality

(Cloninger et al., 1997).

White-footed mouse
Peromyscus leucopus

The white-footed mouse is widely distributed across much of North America (Hall, 1981;

Lackey et al., 1985), and it is common to abundant in brush piles, hedgerows, thickets, and

forests throughout the Carolinas (Golley, 1966; Webster et al., 1985; Trani et al., 2007). It is not

considered to be imperiled by federal or state management agencies. Its abundance in the Make-

Up Pond C project area varied tremendously, but this is the most common small mammal in the

region. Four specimens were captured in Museum Special snap traps at Location 0.3, two

upstream of the abandoned railroad cut and two downstream. At all other locations no

specimens were collected, despite extensive effort. Details of these trapping results are

discussed elsewhere in the text.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Cherokee County: London Creek-Make-Up Pond C-project area,

Location 0.3 (4 UNCW). York County: Catawba (3 FMNH); Rock Hill (1 CUSC); 5.2 mi N

Rock Hill (1 CUSC); 5 mi N York (1 ChM); 10 mi N York (1 ChM).
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NORTH CAROLINA.-Rutherford County: Rutherfordton (3 NUVC).

LITERATURE RECORDS:

SOUTH CAROLINA.-Cherokee County: no specific locality (Fields, 2007b). Spartanburg

County: no specific locality (Golley, 1966). York County (Fields, 2007b, unless otherwise

noted): Inwood Drive, off Museum Road; Kings Mountain National Military Park (Fields,

2007a); Rock Hill, Aiken Street; Rock Hill, Marion Street; 5.2 mi N Rock Hill, Mount Gallant

Road; 8.4 mi NE Rock Hill, Anne Springs Close Greenway; 6.8 mi E Rock Hill, Catawba

Reservation at Tom Stevens Road; 3.68 mi ESE Rock Hill, Covenant Place; 3.7 ESE Rock Hill;

0.8 mi S Rock Hill; 3.9 mi S Rock Hill; 13 mi NW Rock Hill; 0.6 mi NNW Rock Hill; no

specific locality (Golley, 1966; Cloninger et al., 1997).

NORTH CAROLINA.-Cleveland County: no specific locality (Lee et al., 1983).

Golden mouse
Ochrotomys nuttalli

The golden mouse is another rodent that is endemic to the southeastern United States (Linzey

and Packard, 1977; Hall, 1981), and it is found at all elevations throughout the Carolinas

(Golley, 1996; Webster et al., 1985; Trani et al., 2007). Federal. and state management agencies

do not consider it to be imperiled. No specimens were encountered during this investigation,

although suitable habitat was found where powerline right-of-ways bisected London Creek

(Location 2.7). I suspect it is rare to uncommon in the Make-Up Pond C project area.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-York County: 10 km NW York (1 ChM).
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LITERATURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966). York

County: 12 mi NW York, Kings Mountain National Military Park (Fields, 2007b); no specific

locality (Golley, 1966; Cloninger et al., 1997).

Hispid cotton rat
Sigmodon hispidus

The hispid cotton rat is a ubiquitous denizen of early to mid-successional habitats in the

southern United States and Mexico (Cameron and Spencer, 1981; Hall, 1981). It is locally

abundant in early successional habitats and common in mid-successional habitats, but it is

regularly encountered in forests as it disperses from densely populated areas. It is widespread

throughout the Carolinas (Golley, 1966; Webster et al., 1085; Trani et al., 2007) and one of the

most common mammals in the Southeast. Therefore, it is not considered to be imperiled by

federal and state management agencies. There is early successional habitat in the Make-Up Pond

C project area and 11 hispid cotton rats were collected during the field surveys on 21-22 October

2009. Given its propensity to disperse through managed pine plantations and along the edges of

hardwood forests when population numbers are large, it is likely that the hispid cotton rat is a

rare to locally common denizen of the Make-Up Pond C project area.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Cherokee County: London Creek-Make-Up Pond C-project area,

Location 0.9 (10 UNCW); London Creek-Make-Up Pond C-project area, oldfield habitat

adjacent to Whites Road (4 UNCW). Spartanburg County: 4 mi E Inman (1 AMNH). York

County: 5 mi NE York (1 ChM).
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LITERATURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966). York

County (Fields, 2007b, unless otherwise noted): 5.3 mi S Clover, Fairhope Road; Kings

Mountain National Military Park (Fields, 2007a); Rock Hill, Barrow Court; Rock Hill, Winthrop

College; 5.4 NNE Rock Hill; 5.2 mi NE Rock Hill; 8.4 mi NE Rock Hill, Anne Springs Close

Greenway; 8 mi SE Rock Hill, Hwy 5 & Catawba River; 3.9 mi SW Rock Hill; S7 mi WSW

Rock Hill, Bridgewater Road; 9 mi WSW Rock Hill, Historic Brattonsville; 1.8 mi NW Rock

Hill; 6.2 mi NNW Rock Hill, Mount gallant Road & Friar Road; 6.2 mi NNW Rock Hill,

Museum of York County; no specific locality (Golley, 1966; Cloninger et al., 1997).

Woodland vole
Microtus pinetorum

The woodland vole is distributed throughout the eastern United States (Hall, 1981; Smolen,

1981; Trani et al., 2007), and it occurs in a wide variety of habitats, despite its common name. It

therefore is not considered to be imperiled by federal and state management agencies. One

specimen was captured in a pitfall trap at Make-Up Pond C Location 1.7, but it was not salvaged.

In the London Creek project area it likely is uncommon to locally common.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-Cherokee County: London Creek-Make-Up Pond C-project area,

Location 1.7 (specimen not saved). York County: Catawba (1 FMNH); York (1 ChM).

LITERATURE RECORDS:

SOUTH CAROLINA.-Spartanburg County: no specific locality (Golley, 1966). York

County: 2.1 mi NNW Rock Hill (Fields, 2007b); 6.2 mi NNW Rock Hill (Fields, 2007b); no

specific locality (Golley, 1966; Cloninger et al., 1997).
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Common muskrat
Ondatra zibethicus

The common muskrat is a denizen of aquatic habitats throughout most of North American

north of Mexico (Willner et al., 1980; Hall, 19981). It is found throughout North Carolina and

most of South Carolina, except the southern Coastal Plain (Golley, 1966; Webster et al., 1985;

Trani et al., 2007). Federal and state management agencies do not consider it to be imperiled. It

is likely found along the Broad River, Ninety-nine Islands Reservoir, Lake Cherokee, and in

some farm ponds in the north-central Piedmont of South Carolina. However, suitable habitat

does not exist in the Make-Up Pond C project area, and no evidence of this species was obtained

during this investigation.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-Spartanburg County: Greer (1 CUSC).

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b, unless otherwise noted).-Cherokee County: no

specific locality. Union County: no specific locality. York County: Clover, Faulkner Street;

Rock Hill, Winthrop Coliseum; 2.7 mi NW Rock Hill; no specific locality (Golley, 1966).

Black rat
Rattus rattus

The black rat is an exotic species introduced by early European colonists, and its geographic

distribution includes most of the southeastern United States (Hall, 1981). It typically associates

itself with humans and their buildings, barns, and houses. Nonetheless, museums collections

seldom include exotic species since they are non-native and therefore viewed as being
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unimportant in local community structure. It is much less common than its relative, the Norway

rat (Rattus norvegicus), primarily because the Norway rat is a superior competitor. The black rat

rarely is encountered in the Piedmont and Mountain physiographic provinces, but it is common

in coastal cities where major shipping facilities provide a continued source of immigrants

(Webster et al., 1985). It was not observed and is probably absent in the Make-Up Pond C

project area. It is not considered to be imperiled by federal or state management agencies.

SPECIMENS EXAMINED:

SOUTH CAROLINA.-York County: York (1 ChM); 5 mi NE York (1 ChM).

Norway rat
Rattus norvegicus

The Norway rat is another exotic species introduced into North American by European

colonists, although at a time after the black rat was introduced. The Norway rat is larger and

more aggressive, and it largely replaced the more tropical black rat in most locations other than

along the Gulf Coast. The Norway rat is widely distributed in the Carolinas (Golley, 1966; Lee

et al., 1983; Webster et al., 1985; Trani et al., 2007), and federal and statemanagement agencies

do not consider it to be imperiled. It is common to abundant around large cities and rural

agricultural facilities, but was not observed and is probably rare to absent in the Make-Up Pond

C project area.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-Spartanburg County: 4 mi N Boiling Springs (1 ChM).
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LITERATURE RECORD:

SOUTH CAROLINA.-York County: 2.9 mi ESE York (Fields, 2007b).

House mouse
Mus musculus

The house mouse is widespread throughout most of North American as a result of being

repeatedly introduced by humans. It is widespread and locally abundant in the Carolinas

(Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007). It and the two species

of Rattus cause tremendous economic damage in the United States because of their close

associations with humans. The house mouse is not considered to be imperiled by federal and

state management agencies. It was not observed during the surveys, but it probably is a rare

denizen of the Make-Up Pond C project area.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-York County: York (1 ChM).

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b, unless otherwise noted).-Cherokee County: no

specific locality. Spartanburg County: no specific locality (Golley, 1966). York County: Rock

Hill, Winthrop Coliseum; 1.7 mi NNE Rock Hill; 8.4 mi NE Rock Hill, Anne Springs Close

Greenway; 0.8 mi S Rock Hill; 8.7 mi SW Rock Hill; 9.5 mi SW Rock Hill; 7.2 mi WSW Rock

Hill; 9 mi WSW Rock Hill, Historic Brattonsville; 1.7 mi NW Rock Hill; 6.2 mi NNW Rock

Hill, Museum of York County; 2.9 mi ESE York; no specific locality (Golley, 1966; Cloninger et

al., 1997).
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Meadow jumping mouse
Zapus hudsonius

The meadow jumping mouse is found throughout much of southern Canada and the northern

United States, including the southern Appalachian Mountains (Whitaker, 1972; Hall, 1981). It is

confined to wet meadows and bogs in the Piedmont and Mountain physiographic provinces in

North Carolina and the Mountain province in South Carolina, where it is locally rare to

uncommon (Golley, 1966; Webster et al., 1985; Trani et al., 2007). Federal and state

management agencies do not consider it to be imperiled. Suitable habitat does not exist in the

Make-Up Pond C project area, and it was not surprising to find no evidence of its existence in

this area. Cloninger et al. (1997) and Fields (2007b) also found no evidence that it inhabits the

north-central part of South Carolina.

LITERA TURE RECORD:

NORTH CAROLINA.-Mecklenburg County: no specific locality (Lee et al., 1983).

Coyote
Canis latrans

The coyote has recently expanded its geographic distribution and now is distributed across

most of North America (Bekoff, 1977; Hall, 1981), including the Carolinas (Lee et al., 1983;

Webster, 1985; DeBow et al., 1998; Trani et al., 2007). Federal and state management agencies

do not consider it to be imperiled. Coyote tracks and scat were seen at numerous locations in the

London Creek project area, and one specimen was recovered at Location 1.7. These records

indicate that the coyote is relatively common in the Make-Up Pond C project area.
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SPECIMENS EXAMINED:

SOUTH CAROLINA.-Cherokee County: London Creek-Make-Up Pond-project area,

Location 1.7 (1 UNCW). Union County: vicinity of Rose Hill near Tyger River (1 ChM).

LITERA TURE RECORDS:

SOUTH CAROLINA (Fields, 2007b).-Union County: no specific locality. York County: 6

mi S Rock Hill, Bechtler Road & 1-77; 2.8 mi NW Rock Hill; 7.8 mi NW Rock Hill, Hwy 161;

no specific locality.

Red fox
Vulpes vulpes

The red fox is found throughout most of Canada and the United States (Hall, 1981; Larivi~re

and Pasitschniak-Arts, 1996) and it occurs throughout the Carolinas (Golley, 1966; Lee et al.,

1983; Webster et al., 1985; Trani et al., 2007). It is common in open habitats, uncommon in

broken forests, and rare in dense forests and not considered to be imperiled by federal or state

management agencies. It inhabits the Make-Up Pond C project area, but the only supporting

evidence was a visual report provided by a local Duke Power employee. Given that its

abundance is related directly to the amount of open space, which is at a premium around Make-

Up Pond C, I suspect it is a rare denizen of the project area.

LITERA TURE RECORDS:

SOUTH CAROLINA (Fields, 2007b, unless otherwise noted).-Cherokee County: no

specific locality. Union County: no specific locality. York County: Mount Gallant Road & Big

Dutchman Creek; Rock Hill, India Hook Road & Hwy 161; 3.4 mi N Rock Hill; 7 mi NE Rock

Hill; 4.8 mi SW Rock Hill; Sutton Road & Hwy 160; no specific locality (Cloninger et al.,

1997).
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Common gray fox
Urocyon cinereoargenteus

The common gray fox inhabits broken to dense forests in the United States, Central America,

and northern South America (Hall, 1981; Fritzell and Haroldson, 1982). It has a statewide

distribution in North Carolina and South Carolina (Golley, 1966; Lee et al., 1983; Webster et al.,

1985; Trani et al., 2007). Federal and state management agencies do not consider the gray fox to

be imperiled because it is common throughout much of its range, including the Carolinas. In the

Make-Up Pond C project area, tracks were infrequently observed and I suspect the gray fox is

uncommon to locally common.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-Union County: no specific locality (1 CUSC).

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b, unless otherwise noted).-Cherokee County: no

specific locality (Fields, 2007b). Spartanburg County: no specific locality (Golley, 1966).

Union County: no specific locality. York County: near Clover, 20 NW Rock Hill; Hwy 21 &

Catawba River; Hwy 72 Bypass & Hwy 901; [Kings Mountains National Military Park] (Fields,

2007a); Mount Gallant Road & McClain Road; Museum Road, ca 2 mi S Museum of York

County; 3.9 mi N Rock Hill, Brookridge Drive; 4.8 mi NE Rock Hill; 9 mi WSW Rock Hill,

Historic Brattonsville; 4.5 mi NW Rock Hill; York, College Street; no specific locality

(Cloninger et al., 1997).

Northern raccoon
Procyon lotor

The northern raccoon is an inhabitant of most terrestrial habitats in North American, although

it is most abundant in habitats classified as wetlands (Lotze and Anderson, 1979; Hall, 1981). It
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occurs throughout North and South Carolina (Golley, 1966; Lee et al., 1983; Webster et al.,

1985; Trani et al., 2007) and is not considered to be imperiled by federal or state management

agencies. Tracks and scat were seen daily during the survey period indicating that the northern

raccoon is common to abundant in the Make-Up Pond C project area.

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b, unless otherwise noted).-Cherokee County: no

specific locality. Spartanburg County: no specific locality (Golley, 1966). Union County: no

specific locality. York County: 4.3 mi N Rock Hill; no specific locality (Cloninger et al., 1997).

American black bear
Ursus americanus

The American black bear was distributed widely across most of North America before

European colonists arrived (Hall, 198; Larivirre, 2001), but it now only occurs in remote

locations of sufficient size to support large healthy populations. In the Carolinas today, healthy

populations exist in the western mountains, coastal swamps, and some inland river floodplains,

and many of these populations are increasing in number. The black bear is not considered to be

imperiled. With the exception of an occasional vagrant, such as the unverified York County

record (Fields, 2007b) and the Cherokee County hunting records

(http://www.dnr.sc.gov/wildlife/bear/distribution.html), the black bear does not occur in the

Make-Up Pond C project area, and the author found no evidence of its existence on the property

during these surveys.

LITERATURE RECORD:

SOUTH CAROLINA.-Spartanburg County- no specific locality (Golley, 1966).
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Long-tailed weasel
Mustelafrenata

The long-tailed weasel is found throughout most of North America and western South

America (Hall, 1981; Sheffield and Thomas, 1997), and it is distributed throughout both North

and South Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007). Its

abundance is difficult to determine because of its secretive nature, but in the Carolinas it is likely

abundant in the Mountain physiographic province and common in the Piedmont and Coastal

Plain. Federal and state management agencies do not consider it to be imperiled. There are few

museum and literature records from the Carolinas, but one specimen was observed along London

Creek at Location 1.7.

SPECIMEN EXAMINED:

SOUTH CAROLINA.-York County: 5 mi E York (1 ChM).

LITERATURE RECORD:

SOUTH CAROLINA.-York County: 7.7 mi NNW Rock Hill, Allison Circle (Fields,

2007b).

American mink
Neovison vison

The American mink is a denizen of wetland habitats throughout most of Canada and the

United States (Hall, 1981; Larivi~re, 1999; Trani et al., 2007). It has a statewide distribution in

North and South Carolina, but its abundance varies tremendously. This variation is explained

not by physiographic province but perhaps by water quality, which reflects habitat degradation.

Nonetheless, federal and state management agencies do not consider it to be imperiled. There
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are few records from the region and there were no sightings during this study, but this secretive

creature probably inhabits the Make-Up Pond C project area, albeit rarely.

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007, unless otherwise noted):-Cherokee County: no specific

locality. Spartanburg County: no specific locality (Golley, 1966). Union County: no specific

locality (Golley, 1966). York County Hwy 161 & Ebinport Road; 3.9 mi SSE Rock Hill; 3.1 mi

NW Rock Hill; 16 mi NNW Rock Hill, Hwy 274; no specific locality (Golley, 1966).

NORTH CAROLINA.-Rutherford County: no specific locality (Lee et al., 1983).

Northern river otter
Lontra canadensis

The northern river otter is common to abundant in aquatic habitats throughout most of North

American north of Mexico (Hall, 19981; Larivi6re and Walton, 1998), and it occurs statewide in

North Carolina and South Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et

al., 2007). The northern river otter is not considered to be imperiled by federal and state

management agencies. Since it prefers aquatic habitats, it likely inhabits the Broad River and

Ninety-nine Island Reservoir, but the author found no indication that it occurs in the Make-Up

Pond C project area, but it probably ventures through the project area on rare occasions.

LITERATURE RECORDS:

SOUTH CAROLINA (Fields, 2007b).-Cherokee County: 6.5 mi SE Blacksburg; Hwy 5 &

Hwy 55. Union County: no specific locality. York County: no specific locality.
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Striped skunk
Mephitis mephitis

The striped skunk inhabits most of southern Canada, the United States, and northern Mexico

(Hall, 1981; Wade-Smith and Verts, 1982), and it is distributed throughout North and South

Carolina (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani et al., 2007). In the

Carolinas, it is common in the Mountain physiographic province, uncommon in the Piedmont,

and rare in the Coastal Plain. It is not considered to be imperiled by federal and state

management agencies. Even though no observations were made and it is thought to be

uncommon in the region, the striped skunk likely occurs throughout the Make-Up Pond C project

area. Two individuals were observed just outside the project area.

LITER,4 TURE RECORDS:

SOUTH CAROLINA (Fields, 2007b, unless otherwise noted).-Cherokee County: no

specific locality. Union County: no specific locality. York County: Hwy 5 & Billy Wilson

Road; no specific locality (Cloninger et al., 1997).

NORTH CAROLINA (Lee et al., 1983).-Rutherford County: no specific locality.

Bobcat
Lynx rufus

The bobcat is distributed widely across southern Canada, the United States, and most of

Mexico (Hall, 1981; Larivi&re and Walton, 1997), and it has a statewide distribution in North

Carolina and South Carolina (Golley, 1966; Lee et al., 1983; Webster et al. 1985; Trani et al.,

2007). Its abundance varies according to that of its prey base, but in general the bobcat is

uncommon to common throughout its range. Federal and state management agencies do not

consider it to be imperiled. Bobcat tracks were seen on one occasion in the Make-Up Pond C
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project area, near Location 2.6, and a scat and scent station was observed near a Lee Nuclear

Station building adjacent to the project area, but otherwise no evidence of its presence was

obtained. Despite the paucity of museum and literature records, the bobcat is a likely inhabitant,

albeit uncommon, of the Make-Up Pond C project area.

LITERATURE RECORDS.-

SOUTH CAROLINA (Fields, 2007b).-Cherokee County: no specific locality. York

County: no specific locality.

Feral pig
Sus scrofa

The feral pig is another Old World species that has been widely introduced into North

America; it also has escaped from captivity and is free-ranging throughout much of the United

States, especially in the Deep South (Sweeney and Sweeney 1982; Mayer and Brisbin, 1991).

There are scattered records in the Carolinas, primarily associated with river floodplains and

associated swamps (Webster et al. 1985; Trani et al., 2007). Evidence of feral pigs was not

found at the Make-Up Pond C project area, but there are records from the Broad and Tyger rivers

in upper South Carolina.

LITERATURE RECORDS:

SOUTH CAROLINA (http://www.dnr.sc.gov/wildlife/SwineMap3.pdf).-Cherokee County:

no specific locality. Union County: no specific locality. Spartanburg County: no specific

locality. York County: no specific locality.
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White-tailed deer
Odocoileus virginianus

The white-tailed deer is found throughout most North America and northern South America

(Hall, 1981; Smith 1991). Its numbers declined significantly as a result of unregulated harvest in

the early 2 0 th century, but it has recovered since game laws became established and it is now

widespread throughout the Carolinas (Golley, 1966; Lee et al., 1983; Webster et al., 1985; Trani

et al., 2007). It is not considered to be imperiled by federal or state management agencies. The

white-tailed deer is common in the Make-Up Pond C project area: Tracks and scat were

observed on numerous occasions and at all sampling stations, 11, deer were observed at one time

just outside the project area, and one deer skull was used as a trailhead marker at Location 2.6.

LITERATURE RECORDS.:

SOUTH CAROLINA (Fields, 2007b).-Cherokee County: no specific locality. Union

County: no specific locality. York County: 7 mi SSE Rock Hill; 8 mi E York, Newport.
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