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Introduction


In this document, we report on the results of surveys for amphibians and reptiles in five park units belonging to the Cumberland/Piedmont network of the U.S. National Park System.  These parks are relatively small, ranging from <100 to ~1600 hectares in total area, and most of the parks have experienced significant anthropogenic habitat disturbance in the past several hundred years.  Four of the parks are associated with battles or other events during the Revolutionary War, and the other park is associated with the home of a famous poet.  The actual habitats contained in the park, and the associated biotic communities of these habitats, were therefore not a primary consideration in selection of these areas for addition to the U.S. National Park network.

Many of these parks have large areas that are maintained in non-native grasses or that are otherwise maintained in an artificially early-successional stage, in order to provide visitors with better views of historic battlefields or livestock grazing areas.  Both the small size of the parks and the internal disturbance caused by maintenance of open areas has resulted in moderate to severe fragmentation of the native habitats in the parks.   


The historical anthropogenic disturbance in the five parks reported upon herein has undoubtedly affected many species of amphibians and reptiles.  While some species may benefit from maintenance of open areas, other species are likely to be adversely affected.  The addition of artificial permanent lakes to some parks is also likely to have affected composition of these parks’ herpetofaunal communities, allowing colonization by pond-breeding species but perhaps reducing numbers of species that are dependent on flowing or fish-free wetland habitats.


Our goal was to document as many species as possible of the herpetofaunal communities of the five parks.  Some of these parks have already seen extensive herpetofaunal survey efforts, while others are very poorly surveyed at both a park and even a regional level within the state.  The officially stated goal of the surveys, as described by the National Park Service, was to detect and document 90% of the species reasonably expected to occur in the park; our assessment of this goal is included in the Discussion section of this document. We used a variety of methods to document species richness of amphibians and reptiles, and met with mixed results, documenting from 19 to 42 species in each park.

Methods

Possible species occurrences

We compiled our initial lists of potential occurrence in the parks by surveying numerous field guides to reptiles and amphibians of the Eastern U.S. (Conant and Collins 1998, Ernst 1992, Ernst et al. 1994, National Audubon Society 1979, Petranka 1998).  These field guides typically have geographic range maps depicting the overall extent of occurrence, rather than area of occupancy, and as such are overestimates of the actual geographic range area.  Nonetheless, they offer a starting place for estimating lists of potential species.  
From previous update:

For the five parks of interest in this update, we categorized species as belonging to one of the following groups:


Y
 Yes, species would reasonably be expected to be in the park based on 

habitat availability and overall species’ geographic range


Y?
Species could conceivably be found in the park, but habitat is marginal 

and/or the locality is on the edge of the species’ geographic range.


N?
Species probably does not occur in the park, but its existence is a remote 

possibility (these would usually comprise new county records or otherwise be a significant range extension)


N
Species is not expected to occur in the park except as escaped/released 

pets or other strange anomalies

Surveys of Extant Museum Specimens


We surveyed 35 major museums from across the U.S., asking for specimen data for the five counties of interest in NC and SC.  Of these, we received data from 33 museums (Table 1).  Data were not received from the Savannah Science Museum (now managed by Georgia Southern University; the collection is currently without a curator and data are not in a computer database) or the South Carolina State Museum (no response to inquiries).  The museums held a total of 1,339 specimens from the counties of interest.

Table 1. List of museums responding to inquiries for specimen data for the following counties of interest:  NC: Guilford, Henderson; SC: Cherokee, Greenwood, York. Institutional abbreviations are those used in Column 1 of the electronic appendix listing specimen records from museums.  Numbers beside museum refer to number of specimens held by that institution.  See electronic appendices for complete specimen data.

	Museum or institution
	Institutional abbreviation
	Number of specimens

	Arizona State University
	ASU
	0

	Auburn University
	AUM
	4

	California Academy of Sciences
	CAS
	0

	Field Museum of Natural History
	FMNH
	27

	Illinois Natural History Survey
	INHS
	0

	Louisiana State University
	LSUMZ
	7

	Harvard University Museum of Comparative Zoology
	MCZ
	0

	Yale University Peabody Museum
	PEA
	0

	University of Nebraska
	NEB
	0

	Florida Museum of Natural History
	FLMNH
	21

	Academy of Natural Sciences, Philadelphia
	ACADNATSCI
	41

	Monte L. Bean Museum, Brigham Young University
	BEAN
	2

	Carnegie Museum
	CARNEGIE
	132

	Cornell University 
	CORNELL
	5

	Georgia Museum of Natural History
	GAMNH
	3

	University of Kansas
	UKAN
	0

	Los Angeles County Museum of Natural History
	LACM
	12

	University of Alberta Museums
	UNAL
	0

	University of Colorado
	UNCO
	0

	Michigan State University
	MSU
	0

	Bishop Museum, Honolulu
	BISH
	0

	Royal Ontario Museum
	ROON
	0

	Museum of Vertebrate Zoology, U.C. Berkeley
	MVZ Herp
	26

	Bell Museum, University of Minnesota
	BELL
	0

	Milwaukee Public Museum
	MPM
	6

	Museum of Southwestern Biology, U. New Mexico
	UNMMSB
	0

	Sam Noble Museum, U. Oklahoma
	SNM
	0

	Texas Cooperative Wildlife Collection, TX A&M University
	TCWC
	0

	Texas Memorial Museum, U. Texas
	UTTMM
	100

	Georgia Southern University (Savannah Science Center Collection)
	GSU
	See text

	State Museum of North Carolina
	NCSTATE
	152

	State Museum of South Carolina
	SCSTATE
	See text

	U.S. National Museum (Smithsonian Institution)
	USNM
	801

	NUMBER SURVEYED = 33
	
	TOTAL SPECIMENS = 1339


Field Methods and Sampling Regimes


The majority of sampling effort consisted of unconstrained search efforts (USE) by experienced herpetologists.  During unconstrained searches, an investigator moves through a habitat likely to support reptile and amphibian populations, using both visual searches and active searches (raking through leaf litter, rolling over logs, turning rocks, peeling off loose bark, and examining other potential refugia).  We also made extensive use of road-cruising (driving roads at night) to find snakes and some amphibians, particularly at KIMO, GUCO, and COWP.  We attempted to live-trap turtles at some parks (CARL, NISI) using standard hoop nets baited with sardines, but these traps were only successful at the small isolated pond in the center of NISI.  Only one turtle (from NISI) was kept as a voucher specimen; all others were released.

Finally, we made limited use of cover boards placed on both random plots (coordinates provided by NPS) and non-random plots in each park.  We used the following NPS random plots: 

CARL – plots # 7, 8, 9, 10, and 11; 

COWP – plots # 2, 3, 5, 8, and 16; 

GUCO – plots # 5, 6, 7, 8, and 9;

KIMO - 1, 6, 8, 10, 11, 12, 13, and 20

NISI – 4, 5, 6, 8, 9, 13, and 14 

In general, we found that the cover boards placed on NPS random plots were extremely unproductive in terms of both species and number of individuals, and the random plots did not result in capture of a single species in any park that was not found by other means in the park.  The non-random plots were more productive, but were not nearly as efficient as unconstrained search efforts.

We recorded data on the locality of each captured specimen using both descriptive terminology and data from handheld global positioning systems (GPS).  The datum used was WGS84; locations in the voucher database are reported in Universal Transverse Mercator (UTM) units in meters. 

Voucher specimen types and preparation

Live organisms to be retained as voucher specimens were euthanized using either freezing, MS-222 or Isoflurane, depending on taxon and body size.  To determine the method of euthanasia, we followed euthanasia recommendations from the Society for the Study of Amphibians and Reptiles (Herpetological Animal Care and Use Committee 2004).

All whole-animal specimens were fixed in 10% formalin (i.e., a 10% dilution of a stock 37% formaldehyde solution) for 2-10 days, and then soaked in repeated changes of tap water for 1-10 days to remove excess formalin.  Specimens were then stored in 70% ethyl alcohol.

All preserved specimens of the family Plethodontidae from CARL had species identification verified by Carlos Camp (Piedmont College).  Dr. Camp is an acknowledged expert on plethodontid salamanders of the Blue Ridge region.  All other specimen identifications were verified at SREL by a number of professional herpetologists.


For some taxa, we felt obligated to collect several individuals of a species in order to be sure of species identification.  We only collected >1 individual of species if they met the following conditions: (1) extremely abundant in the park; (2) known to be characterized by early maturity and high fecundity; and (3) notoriously difficult to identify in the field.  As an example, at CARL we collected a very small series of several species of salamanders of the genus Desmognathus (dusky salamanders).  Because this park is at the junction of several biotic communities, it contained a large number of ‘potential’ species.  When discussing Desmognathus in his field guide to Eastern reptiles and amphibians, Roger Conant states, “Identifying these salamanders is like working with fall warblers – only worse!  Added to changes in coloration and pattern associated with age and size are bewildering individual variations plus differences between one local population and the next….Pay strict attention to ranges to eliminate species not found in your vicinity.  Then, check patterns and do what professional herpetologists do – collect a small series to learn how much the population varies in the immediate area.  Among them may be a specimen or two that will match the illustrations closely enough to furnish a clue” (Conant and Collins 1998).
Results and Discussion

A. Field guide surveys

Surveys of various field guides (see above for references) and other available sources resulted in a pool of potential species for the parks of interest.  Examination of this potential pool helped us to focus our field sampling for species that had not been discovered.  Results of these literature searches are given in the park-specific species documentation tables (below)

B. Museum specimen records

We located 1,339 museum specimens from the five counties of interest in North and South Carolina.  These specimens are held by 15 different museums across the country, with almost half of the specimens held by the U.S. National Museum of Natural History and additional significant collections held by the Carnegie Museum, the State Museum of North Carolina, the Academy of Natural Sciences (Philadelphia), and the Texas Memorial Museum at the University of Texas.  The number of specimens from each county is as follows:

Guilford County, NC:

198 specimens

Henderson County, NC:
1245 specimens

Cherokee County, SC:
16 specimens

Greenwood County, SC:
6 specimens

York County, SC:

10 specimens

A summary of the county-level holdings of these 33 museums is presented in Table 2; the complete specimen data for each museum are available in Electronic Appendix I on compact disk.  Note that the three counties of interest in South Carolina are represented by relatively few museum specimens.  It is possible that the South Carolina State Museum, the Savannah Science Center, and/or the Museum of Charleston may have additional holdings from these counties.  We intend to continue our attempts to obtain data from these sources in order to compile new county records resulting from our surveys.  These new records will be submitted for publication in the ‘Geographic Distributions’ section of the journal Herpetological Review.  

Table 2.  Summary of species composition of museum specimens from five counties in North and South Carolina, from all museums surveyed.  “Genus” and “Species” in columns 2 and 3 are those listed in museum catalog databases, while “Alt. Genus” and “Alt. species” in columns 4 and 5 are either the modern synonyms of these taxa or the former names for recently-described taxa that have not yet entered into standard nomenclature; the latter two columns are used only when necessary, and we offer no judgment as to which of these names is nomenclaturally valid.  See electronic appendices for complete specimen data.  
	County
	Genus
	Species
	Alt. Genus
	Alt. Species

	Guilford, NC
	Acris
	crepitans
	
	

	Guilford, NC
	Agkistrodon
	contortrix
	
	

	Guilford, NC
	Ambystoma
	maculatum
	
	

	Guilford, NC
	Ambystoma
	opacum
	
	

	Guilford, NC
	Ambystoma
	talpoideum
	
	

	Guilford, NC
	Bufo
	americanus
	
	

	Guilford, NC
	Bufo
	terrestris
	
	

	Guilford, NC
	Bufo
	woodhousii
	Bufo
	fowleri

	Guilford, NC
	Carphophis
	amoenus
	
	

	Guilford, NC
	Chrysemys
	picta
	
	

	Guilford, NC
	Cnemidophorus
	sexlineatus
	
	

	Guilford, NC
	Coluber
	constrictor
	
	

	Guilford, NC
	Desmognathus
	fuscus
	
	

	Guilford, NC
	Desmognathus
	monticola
	
	

	Guilford, NC
	Elaphe 
	guttata
	
	

	Guilford, NC
	Eumeces
	fasciatus
	
	

	Guilford, NC
	Eumeces
	laticeps
	
	

	Guilford, NC
	Eurycea 
	cirrigera
	
	

	Guilford, NC
	Eurycea
	guttolineata
	
	

	Guilford, NC
	Gastrophryne
	carolinensis
	
	

	Guilford, NC
	Heterodon
	platirhinos
	
	

	Guilford, NC
	Hyla
	squirella
	
	

	Guilford, NC
	Hyla
	versicolor
	
	

	Guilford, NC
	Kinosternon
	subrubrum
	
	

	Guilford, NC
	Lampropeltis
	calligaster
	
	

	Guilford, NC
	Opheodrys
	aestivus
	
	

	County
	Genus
	Species
	Alt. Genus
	Alt. Species

	Guilford, NC
	Plethodon
	glutinosus
	
	

	Guilford, NC
	Pseudacris
	crucifer
	
	

	Guilford, NC
	Pseudacris
	triseriata
	Pseudacris
	feriarum

	Guilford, NC
	Pseudemys
	concinna
	
	

	Guilford, NC
	Pseudotriton
	montanus
	
	

	Guilford, NC
	Pseudotriton
	ruber
	
	

	Guilford, NC
	Rana
	catesbeiana
	
	

	Guilford, NC
	Rana
	clamitans
	
	

	Guilford, NC
	Rana
	pipiens
	Rana
	utricularia

	Guilford, NC
	Rana
	sphenocephala
	
	

	Guilford, NC
	Regina
	septemvittata
	
	

	Guilford, NC
	Sceloporus 
	undulatus
	
	

	Guilford, NC
	Scincella
	lateralis
	
	

	Guilford, NC
	Storeria
	dekayi
	
	

	Guilford, NC
	Storeria
	occipitomaculata
	
	

	Guilford, NC
	Terrapene
	carolina
	
	

	Guilford, NC
	Thamnophis
	sauritus
	
	

	Guilford, NC
	Thamnophis
	sirtalis
	
	

	Guilford, NC
	Trachemys
	scripta
	
	

	Guilford, NC
	Virginia
	striatula
	
	

	Guilford, NC
	Virginia
	valeriae
	
	

	Henderson, NC
	Acris
	gryllus
	Acris
	crepitans

	Henderson, NC
	Agkistrodon
	contortrix
	
	

	Henderson, NC
	Ambystoma
	talpoideum
	
	

	Henderson, NC
	Aneides
	aeneus
	
	

	Henderson, NC
	Bufo
	americanus
	
	

	Henderson, NC
	Bufo
	terrestris
	
	

	Henderson, NC
	Bufo
	woodhousii
	Bufo
	fowleri

	Henderson, NC
	Carphophis
	amoenus
	
	

	Henderson, NC
	Clemmys
	muhlenbergii
	
	

	Henderson, NC
	Coluber
	constrictor
	
	

	Henderson, NC
	Crotalus
	horridus
	
	

	Henderson, NC
	Cryptobranchus
	alleganiensis
	
	

	Henderson, NC
	Desmognathus
	marmoratus
	
	

	Henderson, NC
	Desmognathus
	monticola
	
	

	Henderson, NC
	Desmognathus
	nigra
	Desmognathus
	fuscus

	Henderson, NC
	Desmognathus
	ochrophaeus
	
	

	Henderson, NC
	Desmognathus
	ocoee
	Desmognathus
	ochrophaeus

	Henderson, NC
	Desmognathus
	phoca
	Desmognathus
	fuscus

	Henderson, NC
	Desmognathus
	quadramaculatus
	
	

	Henderson, NC
	Diadophis
	punctatus
	
	

	Henderson, NC
	Elaphe
	obsoleta
	
	

	Henderson, NC
	Eumeces
	fasciatus
	
	

	County
	Genus
	Species
	Alt. Genus
	Alt. Species

	Henderson, NC
	Eurycea
	bislineata
	
	

	Henderson, NC
	Eurycea
	cirrigera
	Eurycea
	wilderae

	Henderson, NC
	Eurycea
	longicauda
	
	

	Henderson, NC
	Eurycea
	wilderae
	
	

	Henderson, NC
	Gyrinophilus
	porphyriticus
	
	

	Henderson, NC
	Hemidactylium
	scutatum
	
	

	Henderson, NC
	Hyla
	versicolor
	
	

	Henderson, NC
	Lampropeltis
	getula
	
	

	Henderson, NC
	Lampropeltis
	triangulum
	
	

	Henderson, NC
	Necturus
	maculosus
	
	

	Henderson, NC
	Nerodia
	sipedon
	
	

	Henderson, NC
	Notophthalmus
	viridescens
	
	

	Henderson, NC
	Oligosoma
	laterale
	Scincella
	laterale

	Henderson, NC
	Plethodon
	amplus
	Plethodon
	glutinosus

	Henderson, NC
	Plethodon
	cylindraceus
	Plethodon
	glutinosus

	Henderson, NC
	Plethodon
	glutinosus "complex"
	Plethodon
	glutinosus

	Henderson, NC
	Plethodon
	hoffmani
	
	

	Henderson, NC
	Plethodon
	jordani "complex"
	Plethodon
	jordani

	Henderson, NC
	Plethodon
	metcalfi
	Plethodon
	jordani

	Henderson, NC
	Plethodon
	teyahalee
	
	

	Henderson, NC
	Plethodon
	ventralis
	
	

	Henderson, NC
	Plethodon
	yonahlossee
	
	

	Henderson, NC
	Pseudacris
	crucifer
	
	

	Henderson, NC
	Pseudotriton
	montanus
	
	

	Henderson, NC
	Pseudotriton
	ruber
	
	

	Henderson, NC
	Rana
	catesbeiana
	
	

	Henderson, NC
	Rana
	clamitans
	
	

	Henderson, NC
	Rana
	palustris
	
	

	Henderson, NC
	Rana
	sylvatica
	
	

	Henderson, NC
	Regina
	septemvittata
	
	

	Henderson, NC
	Scaphiopus
	holbrookii
	
	

	Henderson, NC
	Sceloporus
	undulatus
	
	

	Henderson, NC
	Scincella
	lateralis
	
	

	Henderson, NC
	Sternotherus
	odoratus
	
	

	Henderson, NC
	Storeria
	occipitomaculata
	
	

	Henderson, NC
	Terrapene
	carolina
	
	

	Henderson, NC
	Thamnophis
	sirtalis
	
	

	Cherokee, SC
	Chrysemys
	picta
	
	

	Cherokee, SC
	Hyla
	crucifer
	Pseudacris
	crucifer

	Cherokee, SC
	Pseudacris
	feriarum
	
	

	Cherokee, SC
	Pseudacris 
	triseriata
	Pseudacris
	feriarum

	County
	Genus
	Species
	Alt. Genus
	Alt. Species

	Cherokee, SC
	Sceloporus
	undulatus
	
	

	Cherokee, SC
	Tantilla
	coronata
	
	

	Greenwood, SC
	Apalone
	spinifera
	
	

	Greenwood, SC
	Cnemidophorus
	sexlineatus
	
	

	Greenwood, SC
	Lampropeltis
	getula
	
	

	Greenwood, SC
	Sceloporus
	undulatus
	
	

	York, SC
	Bufo
	americanus
	
	

	York, SC
	Bufo
	fowleri
	
	


Results of field surveys, 2002-2005

Each park was visited a minimum of 11 times (range 11-31) during the period spanning December 2002 to February 2005.  The total number of person-days per park ranged from 23 to 50 during this period.  A summary of sampling effort per park is displayed in Table 3.  

Table 3.  Park-specific number of visits and dates of visits to each park.  Multi-day trips are displayed in boldface.  Number in parentheses after each date refers to number of researchers participating in surveys on that day.  Summaries of the number of trips and person-days given at bottom of each column.

	CARL
	COWP
	GUCO
	KIMO
	NISI

	17 Dec 2002

(2)
	20 Feb 03

(2)
	16 Feb 2003

(1)
	07 Mar 2003

(1)
	24 Jan 2003

(2)

	24-26 Mar 2003 (2)
	10 Mar 2003

(5)
	28 Feb 2003

(1) 
	12 Mar 2003 (3)
	14 Mar 2003

(1)

	01 May 2003

(2)
	17 Apr 2003

(1)
	04 Mar 2003

(2)
	21 Mar 2003

(1) 
	12 Apr 2003

(1)

	17 May 2003 (1)
	24 Apr 2003

(1)
	11 Mar 2003 (2)
	25-26 Apr 2003

(3)
	22 Apr 2003

(2)

	18 May 2003 (4)
	19 May 2003

(2)
	18 Apr 2003

(3)
	20 May 2003

(2)
	28 May 2003

(3)

	04 Oct 2003

(1)
	05 Jun 2003

(1)
	05 June 2003

(1)
	25 May 2003

(1)
	05 Jun 2003

(1)

	08 May 2004

(2)
	28-30 May 2004

(4)
	29 Apr 2004

(2)
	30 May 2003

(1)
	14 Sept 2003

(2)

	05-06 Jun 2004

(3)
	14-16 Jun 2004

(1)
	07 Jun 2004

(1)
	05 Jun 2003 

(1)
	24 Sep 2003

(2)

	06 Aug 2004

(1)
	10-11 July 2004 (2)
	08 Jun 2004

(1)
	28-29 Jun 2003

(1)
	27 Sep 2003

(2)

	05 Sep 2004

(1)
	05 Sep 2004

(1)
	02-04 Jul 2004

(3)
	10 Jul 2003

(1)
	21 Mar 2004

(2)

	05 Feb 2005

(1)
	06-07 Feb 2005

(1)
	16-18 July 2004

(1)
	15 Aug 2003

(1)
	26 May 2004

(1)

	
	
	10 Nov 2004

(1)
	06-07 Sep 2003

(1)
	31 May 2004

(1)

	Total number of trips: 11
	Total number of trips: 11
	
	04-05 Oct 2003

(1)
	16 Jun 2004

(2)

	Total number of person-days: 23
	Total number of person-days: 34
	Total number of trips: 12
	22 Nov 2003

(1)
	03 Aug 2004

(2)

	
	
	Total number of person-days: 27
	17 Dec 2003

(1)
	08 Feb 2005

(1)

	
	
	
	18 Jan 2004 (1)
	

	CARL
	COWP
	GUCO
	KIMO
	NISI

	
	
	
	12 Feb 2004

(1)
	Total number of trips: 15

	
	
	
	03 Mar 2004

(1)
	Total number of person-days: 25

	
	
	
	13 Mar 2004

(1)
	

	
	
	
	11 April 2004

(3)
	

	
	
	
	17 Apr 2004

(1)
	

	
	
	
	08-09 May 2004

(1)
	

	
	
	
	30 May 2004

(1)
	

	
	
	
	31 May 2004

(3)
	

	
	
	
	14-15 Jun 2004

(1)
	

	
	
	
	18 Jul 2004

(1)
	

	
	
	
	05 Sep 2004

(1)
	

	
	
	
	5-6 Feb 2005

(1)
	

	
	
	
	07 Feb 2005

(1)
	

	
	
	
	12-13 Feb 2005

(1)
	

	
	
	
	19-20 Feb 2005 (1)
	

	
	
	
	
	

	
	
	
	Total number of trips: 31
	

	
	
	
	Total number of person-days: 50
	


Park-specific results


The next section of this report describes park-specific results of surveys for reptiles and amphibians.  The highlight of these park-specific accounts is the inclusion of tables for each park, in which are listed the potential species for the area, the museum specimens documented for the specific county of interest, and species documentation for the park.  In each table, we have removed the species that are not expected to be present in the park (i.e., those designated with a “N” for potential species presence/absence, as described above) based on overall geographic ranges and/or the presence of suitable habitat in the park.  For each park, therefore, this pool of ‘potential’ species is much larger than the other columns, and is an unrealistically high estimate of species presence.  This pool of potential species is different for each park.  

The next column represents species known to be or historically present in the county, based on results of museum surveys.  These records serve two purposes: (1) They allow refinement of the potential species list, by comparing habitat associations of the potential species pool with those of species represented by specimens in order to determine what other species may share habitats with the documented species; and (2) They allow evaluation of whether species found in the parks might represent new species records for each respective county.  New county records are an important component of understanding overall distributions of herpetofaunal species.  While field guides typically show geographic ranges via shaded range maps, these maps are overestimates of the actual area occupied by the species, and there are still substantial holes remaining in our understanding of the county-by-county distributions of reptiles and amphibians.  This is especially true of these taxa in the Piedmont of South Carolina (COWP, KIMO, NISI), which has seen relatively little collecting activity.  We (Reed and Gibbons) request that we be notified as additional species are found in the parks; if these species are properly vouchered by either photos or specimens, they will be included in the manuscript to be submitted for publication resultant from these surveys.

The next column in the table shows those species that have been previously documented in the park itself via some sort of voucher (photo or specimen).  Both COWP and KIMO have seen recent survey activity by Brent Thomas (see below), but most other parks have very few entries in this column.  

The next column shows the species that were documented during the SREL-operated surveys from December 2002 to February 2005.  Detailed information on the location, date, collector, and any additional comments for these specimens can be found in Electronic Appendix II (Voucher database).  Definitions of abbreviations in the “Voucher Type” column are as follows: DI = digital image, SP = physical specimen (wet or dry), AU = audio record on tape, and None = sight record or no voucher provided by observer/collector.  In this appendix, physical specimens that are tagged with a SREL or RNR field tag are referred to by tag number, e.g., “SREL1257” or “RNR0139” while most osteological specimens (primarily turtle shells) have a number written directly on the specimen and the letters “SP” inserted in the identification string, e.g., “NISISP001.”  Audio records are identified by the tape that the sound is on.  Digital photographic vouchers are identified by park and photo number, e.g., “NISI021,” and print photographs have a “PH” inserted in this identification string to distinguish them from digital photos, e.g., “NISIPH001.”  

The final column shows the complete list of species documented in each park, based on both previous sampling and the SREL-operated surveys.  This column can be considered the basic state of knowledge of herpetofaunal distributions within the parks.

Carl Sandburg Home National Historic Site

General comments

While the other four parks have a Piedmont-derived biotic community, CARL is interesting in that it has elements of the southern Blue Ridge biotic community, along with geographic proximity to the Piedmont.  The list of possible species for this park is therefore very divergent from the other parks, and this is especially true for amphibians.  For example, at CARL there are potentially six different species of the genus Desmognathus alone, while there is only one potential Desmognathus at all of the other parks.  

CARL is also unique in that it the only park with a high likelihood of supporting a herpetofaunal species listed as Threatened or Endangered under the U.S. Endangered Species Act.  The bog turtle (Clemmys muhlenbergii) is a small, secretive species that has been negatively impacted by both loss of its bog habitats in the Eastern U.S. and by collection for the U.S. and international pet trade.  Our survey of museum records indicates that individuals of this species have been collected very close to CARL (a specimen was collected 1.0 miles east of Flat Rock; see electronic appendices).  We thus spent quite a bit of time evaluating the wetlands at CARL for the presence of bog turtles.  Our conclusion is that the park is unlikely to support bog turtles, as most wetlands are either fast-flowing montane streams or artificial impoundments; both of these are unsuitable habitat for bog turtles.  In our estimation, the only marginally suitable habitats for this species are a couple of small seasonally flooded wetland areas on the southwest corner of the Side Lake.  

Table 4.  List of potential species present at CARL, along with the list of those species that have been documented in the park during this survey and any previous survey work in the park.   See above for definitions of certainty levels associated with ‘potential’ species.

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	 
	(Henderson)
	 
	 
	 

	FROGS
	
	 
	 
	 
	 
	 

	Acris crepitans
	Northern cricket frog
	Y
	 
	 
	 
	 

	Bufo americanus
	American toad
	Y
	Y
	 
	Y
	Y

	Bufo terrestris
	Southern toad
	N?
	Y
	 
	 
	 

	Bufo fowleri
	Woodhouse toad
	Y?
	Y
	 
	 
	 

	Gastrophryne carolinensis
	Eastern narrowmouth toad
	N?
	 
	 
	 
	 

	Hyla chrysoscelis/versicolor
	Gray/Cope's gray treefrog
	Y
	Y
	 
	 
	 

	Pseudacris brachyphona
	Mountain chorus frog
	N?
	 
	 
	 
	 

	Pseudacris crucifer
	Spring peeper
	Y
	Y
	 
	Y
	Y

	Pseudacris ornata
	Ornate chorus frog
	N?
	 
	 
	 
	 

	Pseudacris feriarum
	Upland chorus frog
	N?
	 
	 
	 
	 

	Rana catesbeiana
	Bullfrog
	Y
	Y
	 
	Y
	Y

	Rana clamitans
	Green frog
	Y
	Y
	 
	Y
	Y

	Rana palustris
	Pickerel frog
	Y
	Y
	 
	 
	 

	Rana utricularia
	Southern leopard frog
	N?
	 
	 
	 
	 

	Rana sylvatica
	Wood frog
	Y?
	Y
	 
	 
	 

	Rana virgatipes
	Carpenter frog
	N?
	 
	 
	 
	 

	Scaphiopus holbrookii
	Eastern spadefoot toad
	N?
	Y
	 
	 
	 

	
	
	 
	 
	 
	 
	 

	SALAMANDERS
	
	 
	 
	 
	 
	 

	Ambystoma maculatum
	Spotted salamander
	Y
	 
	 
	Y
	Y

	Ambystoma opacum
	Marbled salamander
	N?
	 
	 
	 
	 

	Ambystoma talpoideum
	Mole salamander
	N?
	Y
	 
	 
	 

	Aneides aeneus
	Green salamander
	Y?
	Y
	 
	 
	 

	Cryptobranchus alleganiensis
	Hellbender
	Y?
	Y
	 
	 
	 

	Desmognathus aeneus
	Seepage salamander
	Y?
	 
	 
	 
	 

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Desmognathus carolinensis
	Carolina mtn dusky salamander
	N?
	 
	 
	 
	 

	Desmognathus fuscus
	Northern dusky salamander
	Y
	 
	 
	 
	 

	Desmognathus monticola
	Seal salamander
	Y
	Y
	 
	Y
	Y

	Desmognathus ocoee
	Ocoee salamander
	Y
	Y
	 
	Y
	Y

	Desmognathus quadramaculatus
	Black-bellied salamander
	Y
	Y
	 
	Y
	Y

	Desmognathus wrighti
	Pigmy salamander
	Y?
	 
	 
	 
	 

	Eurycea cirrigera
	Southern two-lined salamander
	N?
	Y
	 
	 
	 

	Eurycea guttolineata
	Three-lined salamander
	Y
	Y
	 
	Y
	Y

	Eurycea longicauda
	Long-tailed salamander
	N?
	Y
	 
	 
	 

	Eurycea wilderae
	Blue ridge two-lined salamander
	Y
	Y
	 
	Y
	Y

	Gyrinophilus porphyriticus
	Spring salamander 
	Y
	Y
	 
	 
	 

	Hemidactylium scutatum
	Four-toed salamander
	Y?
	Y
	 
	 
	 

	Leurognathus marmoratus
	Shovelnose salamander
	Y
	Y
	 
	 
	 

	Necturus maculosus
	Mudpuppy
	N?
	Y
	 
	 
	 

	Notophthalmus viridescens
	Red spotted newt
	Y
	Y
	 
	Y
	Y

	Plethodon cinereus
	Red-backed salamander
	N?
	 
	 
	 
	 

	Plethodon glutinosus complex
	Slimy salamander
	N?
	Y
	 
	Y
	Y

	Plethodon jordani
	Jordan's salamander
	Y?
	Y
	 
	 
	 

	Plethodon teyahalee
	Southern Appalachian salamander
	Y
	 
	 
	 
	 

	Plethodon serratus
	Southern redback salamander
	Y
	 
	 
	 
	 

	Pseudotriton montanus
	Mud salamander 
	Y?
	Y
	 
	 
	 

	Pseudotriton ruber
	Red salamander 
	Y?
	Y
	 
	Y
	Y

	
	
	 
	 
	 
	 
	

	TURTLES
	
	 
	 
	 
	 
	

	Apalone spinifera
	Spiny softshell turtle
	Y?
	 
	 
	 
	 

	Chelydra serpentina
	Common snapping turtle
	Y
	 
	 
	Y
	Y

	Chrysemys picta
	Eastern painted turtle
	Y
	 
	 
	Y
	Y

	Clemmys muhlenbergii
	Bog turtle
	Y
	Y
	 
	 
	 

	Kinosternon subrubrum
	Eastern mud turtle
	Y?
	 
	 
	Y
	Y

	Sternotherus minor
	Loggerhead musk or stripeneck musk turtle
	Y?
	 
	 
	 
	 

	Sternotherus odoratus
	Common musk turtle
	Y
	Y
	 
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Terrapene carolina
	Eastern box turtle
	Y
	Y
	 
	Y
	Y

	
	
	 
	 
	 
	 
	 

	LIZARDS
	
	 
	 
	 
	 
	 

	Anolis carolinensis
	Green anole
	Y?
	 
	 
	 
	 

	Cnemidophorus sexlineatus
	Six-lined racerunner
	Y?
	 
	 
	 
	 

	Eumeces anthracinus
	Coal skink
	Y
	Y
	 
	 
	 

	Eumeces fasciatus
	Five-lined skink
	Y
	Y
	 
	Y
	Y

	Eumeces inexpectatus
	Southeastern five-lined skink
	Y?
	 
	 
	 
	 

	Eumeces laticeps
	Broadhead skink
	Y?
	 
	 
	 
	 

	Sceloporus undulatus
	Fence lizard
	Y
	Y
	 
	Y
	Y

	Scincella lateralis
	Ground skink
	Y?
	Y
	 
	 
	 

	
	
	 
	 
	 
	 
	 

	SNAKES
	
	 
	 
	 
	 
	 

	Agkistrodon contortrix
	Copperhead
	Y
	Y
	 
	 
	 

	Carphophis amoenus
	Worm snake
	Y
	 
	 
	Y
	Y

	Cemophora coccinea
	Scarlet snake
	Y?
	Y
	 
	 
	 

	Coluber constrictor
	Black racer
	Y
	Y
	 
	Y
	Y

	Crotalus horridus
	Canebrake rattlesnake
	Y
	Y
	 
	Y
	Y

	Diadophis punctatus
	Ringneck snake
	Y
	Y
	 
	Y
	Y

	Elaphe guttata
	Corn snake
	Y?
	 
	 
	 
	 

	Elaphe obsolete
	Rat snake
	Y?
	Y
	 
	Y
	Y

	Heterodon platirhinos
	Eastern hognose snake
	Y
	 
	 
	 
	 

	Lampropeltis calligaster
	Mole kingsnake
	Y?
	 
	 
	 
	 

	Lampropeltis getula
	Eastern kingsnake
	Y
	Y
	 
	 
	 

	Lampropeltis triangulum
	Scarlet kingsnake or milksnake
	Y
	Y
	 
	 
	 

	Nerodia sipedon
	Northern banded water snake
	Y
	Y
	 
	Y
	Y

	Opheodrys aestivus
	Rough green snake
	Y
	 
	 
	 
	 

	Regina septemvittata
	Queen snake
	Y
	Y
	 
	Y
	Y

	Sistrurus miliarius
	Pigmy rattlesnake
	N?
	 
	 
	 
	 

	Storeria dekayi
	Brown snake
	Y?
	 
	 
	 
	 

	Storeria occipitomaculata
	Redbelly snake
	Y?
	Y
	 
	 
	 

	Tantilla coronata
	Southeastern crowned snake
	Y?
	 
	 
	 
	 

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Thamnophis sauritus
	Ribbon snake
	Y?
	 
	 
	 
	 

	Thamnophis sirtalis
	Garter snake
	Y?
	Y
	 
	Y
	Y

	Virginia valeriae
	Smooth earth snake
	Y?
	 
	 
	 
	 

	
	
	 
	 
	 
	 
	 

	
	TOTALS
	83
	48
	0
	28
	28


Species to look for in park


We were unsuccessful in locating some targeted species at CARL, including Plethodon jordani (Jordan’s salamander) and Lampropeltis triangulum (milksnake).  If the former is present, it will likely be found under rotten logs or rock piles in the montane portions of the park, or located by searching the montane forest floor on warm rainy evenings in the summer.  If the latter is present, it will likely be located in the same habitats, especially under flat rocks on south-facing rocky balds on warm spring days.  It is also possible that Rana sylvatica (wood frog) is present in the park; if so, then breeding individuals and/or egg masses are mostly likely to be found in the mountain reservoir in early spring.  Lampropeltis getula (common kingsnake), Storeria occipitomaculata (red-bellied snake), and Hemidactylium scutatum (four-toed salamander) are all species with large geographic ranges in the Southeast, but with patchy local distributions; these may be present in the park as well.  We recommend that NPS personnel search for these species in future outings.  
Possible new county records

The following species were documented in our surveys, but are not represented in the museum specimen collections for which we have data:

Ambystoma maculatum 
(Spotted salamander)

Chelydra serpentina 

(Common snapping turtle)

Chrysemys picta 

(Painted turtle)

Kinosternon subrubrum 
(Eastern mud turtle)

Cowpens National Battlefield

General comments


Cowpens is composed of fairly typical Piedmont habitats, and as such has much lower herpetofaunal diversity than does the Coastal Plain.  Much of the uplands in the park consist of either patchy second/third growth forest habitat or open grassy/brushy areas that are kept clear by mowing and burning.  These upland areas exhibited relatively low herpetofaunal diversity as compared to the riparian and bottomland forested habitats in the southeastern portion of the park.  These latter habitats generally have the highest value for Southeastern herpetofauna, and are likely to be a limited resources for these taxa in the Piedmont as more and more bottomlands are converted for anthropocentric uses.  We recommend that prescribed burns continue in the upland areas of the park to maintain a mosaic of upland habitats, but that fire be kept out of the southeastern bottomland quadrant of COWP.


Dr. Brent Thomas (USC-Spartanburg) performed an earlier survey of reptiles and amphibians at COWP during 2000-2001 (Thomas 2001).  He used cover boards, road cruising, salvage of road-killed specimens, and unconstrained collection by hand to document species presence and abundance.  This survey resulted in a total pool of 16 species (6 amphibians, 10 reptiles) found in the park.  Dr. Thomas noted that the cover boards used in the surveys were generally unsuccessful, and that hand collecting was more effective in COWP; he recommended eliminating use of cover boards in future studies.  One drawback of the 2000-2001 surveys was that this was a period of drought in the Piedmont of South Carolina, and the substrate under cover boards was extremely dry even in riparian areas.

Table 5.  List of potential species present at COWP, along with the list of those species that have been documented in the park during this survey and any previous survey work in the park.  See above for definitions of certainty levels associated with ‘potential’ species.

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	 
	(Cherokee)
	
	
	

	
	
	 
	
	
	
	

	FROGS
	
	 
	
	
	
	

	Acris crepitans
	Northern cricket frog
	Y
	
	
	Y
	Y

	Acris gryllus
	Southern cricket frog
	N?
	
	
	
	

	Bufo americanus
	American toad
	Y
	
	Y
	Y
	Y

	Bufo terrestris
	Southern toad
	N?
	
	
	
	

	Bufo fowleri
	Fowler's toad
	Y
	
	Y
	Y
	Y

	Bufo quercicus
	Oak toad
	N
	
	
	
	

	Gastrophryne carolinensis
	Eastern narrowmouth toad
	Y
	
	
	
	

	Hyla andersonii
	Pine barrens treefrog
	N
	
	
	
	

	Hyla chrysoscelis/versicolor
	Gray/Cope's gray treefrog
	Y
	
	
	Y
	Y

	Hyla cinerea
	Green treefrog
	N?
	
	
	
	

	Hyla femoralis
	Pine woods treefrog
	N?
	
	
	
	

	Hyla gratiosa
	Barking treefrog
	N?
	
	
	
	

	Hyla squirella
	Squirrel treefrog
	N?
	
	
	
	

	Pseudacris brachyphona
	Mountain chorus frog
	N
	
	
	
	

	Pseudacris brimleyi
	Brimley's chorus frog
	N
	
	
	
	

	Pseudacris crucifer
	Spring peeper
	Y
	Y
	
	Y
	Y

	Pseudacris nigrita
	Southern chorus frog
	N
	
	
	
	

	Psuedacris ocularis
	Little grass frog
	N
	
	
	
	

	Pseudacris ornata
	Ornate chorus frog
	N?
	
	
	
	

	Pseudacris feriarum
	Upland chorus frog
	Y
	Y
	Y
	Y
	Y

	Rana capito
	Gopher frog
	N
	
	
	
	

	Rana catesbeiana
	Bullfrog
	Y
	
	
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Rana clamitans
	Green frog
	Y
	
	
	Y
	Y

	Rana heckscheri
	River frog
	N
	
	
	
	

	Rana palustris
	Pickerel frog
	Y?
	
	
	Y
	Y

	Rana utricularia
	Southern leopard frog
	Y
	
	
	Y
	Y

	Rana sylvatica
	Wood frog
	N
	
	
	
	

	Rana virgatipes
	Carpenter frog
	N?
	
	
	
	

	Scaphiopus holbrookii
	Eastern spadefoot toad
	Y
	
	
	
	

	
	
	 
	
	
	
	

	SALAMANDERS
	
	 
	
	
	
	

	Ambystoma maculatum
	Spotted salamander
	Y
	
	
	Y
	Y

	Ambystoma opacum
	Marbled salamander
	Y
	
	
	
	

	Ambystoma talpoideum
	Mole salamander
	Y?
	
	
	
	

	Ambystoma tigrinum
	Eastern tiger salamander
	N?
	
	
	
	

	Amphiuma means
	Two-toed amphiuma
	N?
	
	
	
	

	Aneides aeneus
	Green salamander
	N
	
	
	
	

	Cryptobranchus alleganiensis
	Hellbender
	N
	
	
	
	

	Desmognathus aeneus
	Seepage salamander
	N
	
	
	
	

	Desmognathus auriculatus
	Southern dusky salamander
	N
	
	
	
	

	Desmognathus carolinensis
	Carolina mtn dusky salamander
	N
	
	
	
	

	Desmognathus fuscus
	Northern dusky salamander
	Y
	
	Y
	Y
	Y

	Desmognathus imitator
	Imitator salamander
	N
	
	
	
	

	Desmognathus monticola
	Seal salamander
	N
	
	
	
	

	Desmognathus ocoee
	Ocoee salamander
	N
	
	
	
	

	Desmognathus quadramaculatus
	Black-bellied salamander
	N
	
	
	
	

	Desmognathus wrighti
	Pigmy salamander
	N
	
	
	
	

	Eurycea cirrigera
	Southern two-lined salamander
	Y
	
	
	Y
	Y

	Eurycea guttolineata
	Three-lined salamander
	Y
	
	
	Y
	Y

	Eurycea junaluska
	Junaluska salamander
	N
	
	
	
	

	Eurycea longicauda
	Long-tailed salamander
	N
	
	
	
	

	Eurycea quadridigitata
	Dwarf salamander
	N
	
	
	
	

	Eurycea wilderae
	Blue ridge two-lined salamander
	N
	
	
	
	

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Gyrinophilus porphyriticus
	Spring salamander 
	Y
	
	Y
	Y
	Y

	Hemidactylium scutatum
	Four-toed salamander
	Y
	
	
	
	

	Leurognathus marmoratus
	Shovelnose salamander
	N
	
	
	
	

	Necturus maculosus
	Mudpuppy
	N
	
	
	
	

	Necturus punctatus
	Dwarf waterdog
	N
	
	
	
	

	Notophthalmus viridescens
	Red spotted newt
	Y
	
	
	
	

	Plethodon cinereus
	Red-backed salamander
	N
	
	
	
	

	Plethodon glutinosus complex
	Slimy salamander
	Y
	
	Y
	Y
	Y

	Plethodon jordani
	Jordan's salamander
	N?
	
	
	
	

	Plethodon teyahalee
	Southern Appalachian salamander
	N
	
	
	
	

	Plethodon serratus
	Southern redback salamander
	N
	
	
	
	

	Pseudotriton montanus
	Mud salamander 
	Y
	
	
	
	

	Pseudotriton ruber
	Red salamander 
	Y
	
	
	Y
	Y

	Siren intermedia
	Lesser siren
	N
	
	
	
	

	Siren lacertina
	Greater siren
	N
	
	
	
	

	
	
	 
	
	
	
	

	TURTLES
	
	 
	
	
	
	

	Apalone spinifera
	Spiny softshell turtle
	N?
	
	
	
	

	Chelydra serpentina
	Common snapping turtle
	Y
	
	
	
	

	Chrysemys picta
	Eastern painted turtle
	N?
	Y
	
	
	

	Clemmys muhlenbergii
	Bog turtle
	N
	
	
	
	

	Kinosternon subrubrum
	Eastern mud turtle
	Y
	
	
	
	

	Pseudemys concinna
	Eastern river cooter 
	N?
	
	
	
	

	Sternotherus minor
	Loggerhead musk or stripeneck musk turtle
	N
	
	
	
	

	Sternotherus odoratus
	Common musk turtle
	Y
	
	
	
	

	Terrapene carolina
	Eastern box turtle
	Y
	
	Y
	Y
	Y

	Trachemys scripta
	Yellow-bellied slider
	N?
	
	
	
	

	
	
	 
	
	
	
	

	LIZARDS
	
	 
	
	
	
	

	Anolis carolinensis
	Green anole
	Y
	
	
	Y
	Y

	Cnemidophorus sexlineatus
	Six-lined racerunner
	Y
	
	
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Eumeces anthracinus
	Coal skink
	N
	
	
	
	

	Eumeces fasciatus
	Five-lined skink
	Y
	
	
	Y
	Y

	Eumeces inexpectatus
	Southeastern five-lined skink
	Y
	
	
	
	

	Eumeces laticeps
	Broadhead skink
	Y
	
	
	
	

	Ophisaurus attenuatus
	Slender glass lizard
	Y
	
	
	
	

	Ophisaurus ventralis
	Eastern glass lizard
	N
	
	
	
	

	Sceloporus undulatus
	Fence lizard
	Y
	Y
	Y
	Y
	Y

	Scincella lateralis
	Ground skink
	Y
	
	Y
	Y
	Y

	
	
	 
	
	
	
	

	SNAKES
	
	 
	
	
	
	

	Agkistrodon contortrix
	Copperhead
	Y
	
	Y
	
	Y

	Agkistrodon piscivorus
	Cottonmouth
	N
	
	
	
	

	Carphophis amoenus
	Worm snake
	Y
	
	Y
	Y
	Y

	Cemophora coccinea
	Scarlet snake
	Y
	
	
	
	

	Coluber constrictor
	Black racer
	Y
	
	
	
	

	Crotalus horridus
	Canebrake rattlesnake
	Y
	
	
	
	

	Diadophis punctatus
	Ringneck snake
	Y
	
	Y
	Y
	Y

	Elaphe guttata
	Corn snake
	Y
	
	
	
	

	Elaphe obsoleta
	Rat snake
	Y
	
	
	Y
	Y

	Farancia erytrogramma
	Rainbow snake
	N
	
	
	
	

	Heterodon platirhinos
	Eastern hognose snake
	Y
	
	
	
	

	Lampropeltis calligaster
	Mole kingsnake
	Y
	
	
	Y
	Y

	Lampropeltis getula
	Eastern kingsnake
	Y
	
	Y
	Y
	Y

	Lampropeltis triangulum
	Scarlet kingsnake or milksnake
	Y?
	
	
	
	

	Masticophis flagellum
	Coachwhip
	N?
	
	
	
	

	Micrurus fulvius
	Coral snake
	N
	
	
	
	

	Nerodia erythrogaster
	Plainbelly water snake
	N?
	
	
	
	

	Nerodia fasciata
	Banded water snake
	N?
	
	
	
	

	Nerodia sipedon
	Northern banded water snake
	Y
	
	
	Y
	Y

	Nerodia taxispilota
	Brown water snake
	N?
	
	
	
	

	Opheodrys aestivus
	Rough green snake
	Y
	
	Y
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Pituophis melanoleucus
	Pine snake
	Y?
	
	
	
	

	Regina septemvittata
	Queen snake
	Y
	
	
	
	

	Sistrurus miliarius
	Pigmy rattlesnake
	Y?
	
	
	
	

	Storeria dekayi
	Brown snake
	Y
	
	Y
	
	Y

	Storeria occipitomaculata
	Redbelly snake
	Y
	
	Y
	
	Y

	Tantilla coronata
	Southeastern crowned snake
	Y
	Y
	
	
	

	Thamnophis sauritus
	Ribbon snake
	Y
	
	
	
	

	Thamnophis sirtalis
	Garter snake
	Y
	
	
	
	

	Virginia striatula
	Rough earth snake
	N?
	
	
	
	

	Virginia valeriae
	Smooth earth snake
	Y
	
	
	
	

	
	
	 
	
	
	
	

	
	TOTALS
	
	5
	16
	30
	33


Species to look for in park


We believe that our inventory of herpetofauna at COWP was fairly complete given the limitations of the study.  However, we were unsuccessful in finding several species that would be expected at COWP based on habitat availability.  We suspect that Storeria occipitomaculata (red-bellied snake) occurs in the bottomland habitats, and Thamnophis sirtalis (Eastern garter snake) is almost certainly present in the park.

We recommend that NPS staff continue to salvage any snakes killed on the interior loop road and the perimeter roads, and that these specimens be frozen with complete data for accessioning into museum collections.

We also note that Scruggs Lake (now dry) probably historically supported at least two species of pond turtles (i.e., sliders and painted turtles), and allowing this lake to fill again would probably result in re-colonization by this species.  However, neither of these turtles is of particular conservation concern, and filling the lake might adversely affect water quality in the downstream sections of the stream flowing through the park’s bottomlands.

Possible new county records

The following species were documented in our surveys, but are not represented in the museum specimen collections for which we have data, or in the previous surveys conducted by Brent Thomas:

Acris crepitans 

(Northern cricket frog)

Hyla chrysoscelis/versicolor 
(Gray treefrog)

Rana catesbeiana 

(Bullfrog)

Rana clamitans 

(Green frog)

Rana palustris 

(Pickerel frog)

Rana utricularia 

(Southern leopard frog)

Ambystoma maculatum 
(Spotted salamander)

Eurycea cirrigera 

(Southern two-lined salamander)

Eurycea guttolineata 

(Three-lined salamander

Pseudotriton ruber 

(Red salamander)

Anolis carolinensis 

(Carolina anole)

Cnemidophorus sexlineatus 
(Six-lined racerunner)

Eumeces fasciatus 

(Five-lined skink)

Elaphe obsoleta 

(Rat snake)

Lampropeltis calligaster 
(Mole kingsnake)

Nerodia sipedon 

(Northern watersnake)

Guilford Courthouse National Military Park

General comments


Of all the parks, GUCO was the most frustrating in terms of finding reptiles and amphibians.  On most sampling trips, the number of individuals and species found approached an order of magnitude less than at other parks.  We suspect that historical anthropogenic land use patterns have resulted in low herpetofaunal diversity in the park.  Much of the greater Greensboro NC region was at one time largely cleared for agriculture, after which development proceeded around the site of the present park.  The loss of most of the original forest cover likely fragmented many populations of reptiles and amphibians, and further development decreased the likelihood of successful migration/dispersal between fragments.  The park is currently bisected by a busy road and a paved trail system, and is surrounded by additional roads, such that losses sustained by a population of reptiles or amphibians due to road mortality are unlikely to be replaced by immigration from outside source populations.  We also had plain old bad luck with some trips to GUCO, including an ice storm during one trip and several unseasonable cool spells during other trips.  However, the fact that we experienced low sampling success even during seemingly ideal conditions indicates that herpetofaunal diversity in this park is low.


The main stream at GUCO flows in from the south, and originates as overflow from the dam below the county park lake.  During our visits, this lake contained many geese and experienced moderate human use.  The water quality appeared to be low, and this could conceivably account for the low amphibian diversity we encountered at GUCO.  The other stream entering GUCO has its origins near a graveyard and extensive nearby human habitations; the effects of these on groundwater is unclear, but we suspect that run-off from paved areas and/or chemicals from the graveyard could also impact water quality and concomitant amphibian diversity.


Of the available habitats at GUCO, we had the most success in the bottomland habitats of the main drainages through the park; this creek flows into the park from the abovementioned lake, and is joined from the west by a smaller flow that originates in the park itself.  

Table 6.  List of potential species present at GUCO, along with the list of those species that have been documented in the park during this survey and any previous survey work in the park.  See above for definitions of certainty levels associated with ‘potential’ species.

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	 
	(Guilford)
	
	
	

	FROGS
	
	 
	
	
	
	

	Acris crepitans
	Northern cricket frog
	Y
	
	
	
	

	Acris gryllus
	Southern cricket frog
	N
	Y
	
	
	

	Bufo americanus
	American toad
	Y
	Y
	
	Y
	Y

	Bufo terrestris
	Southern toad
	N
	Y
	
	
	

	Bufo fowleri
	Fowler's toad
	Y
	Y
	
	
	

	Gastrophryne carolinensis
	Eastern narrowmouth toad
	Y?
	Y
	Y
	
	Y

	Hyla chrysoscelis/versicolor
	Gray/Cope's gray treefrog
	Y
	Y
	
	Y
	Y

	Hyla squirella
	Squirrel treefrog
	N?
	Y
	Y
	
	Y

	Pseudacris crucifer
	Spring peeper
	Y
	Y
	
	
	

	Pseudacris feriarum
	Upland chorus frog
	Y
	Y
	
	
	

	Rana catesbeiana
	Bullfrog
	Y
	Y
	
	Y
	Y

	Rana clamitans
	Green frog
	Y
	Y
	
	
	

	Rana palustris
	Pickerel frog
	Y
	
	
	
	

	Rana utricularia
	Southern leopard frog
	Y?
	Y
	
	
	

	Scaphiopus holbrookii
	Eastern spadefoot toad
	N?
	
	
	
	

	
	
	 
	
	
	
	

	SALAMANDERS
	
	 
	
	
	
	

	Ambystoma maculatum
	Spotted salamander
	Y
	Y
	
	
	

	Ambystoma opacum
	Marbled salamander
	Y?
	Y
	
	
	

	Ambystoma talpoideum
	Mole salamander
	N?
	Y
	
	
	

	Desmognathus fuscus
	Northern dusky salamander
	Y
	Y
	
	
	

	Desmognathus monticola
	Seal salamander
	N
	Y
	
	
	

	Eurycea cirrigera
	Southern two-lined salamander
	Y
	Y
	
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Eurycea guttolineata
	Three-lined salamander
	Y
	Y
	
	Y
	Y

	Eurycea quadridigitata
	Dwarf salamander
	N?
	
	
	
	

	Gyrinophilus porphyriticus
	Spring salamander 
	N?
	
	
	
	

	Hemidactylium scutatum
	Four-toed salamander
	Y
	
	
	
	

	Notophthalmus viridescens
	Red spotted newt
	Y
	
	
	
	

	Plethodon cinereus
	Red-backed salamander
	N?
	
	
	
	

	Plethodon glutinosus complex
	Slimy salamander
	Y
	Y
	
	Y
	Y

	Plethodon serratus
	Southern redback salamander
	Y
	
	
	
	

	Pseudotriton montanus
	Mud salamander 
	Y
	Y
	
	
	

	Pseudotriton ruber
	Red salamander 
	Y
	Y
	
	
	

	
	
	 
	
	
	
	

	TURTLES
	
	 
	
	
	
	

	Chelydra serpentina
	Common snapping turtle
	Y
	
	
	Y
	Y

	Chrysemys picta
	Eastern painted turtle
	Y
	Y
	
	
	

	Kinosternon subrubrum
	Eastern mud turtle
	Y
	Y
	
	Y
	Y

	Pseudemys concinna
	Eastern river cooter 
	N?
	Y
	
	Y
	Y

	Sternotherus odoratus
	Common musk turtle
	Y
	
	
	
	

	Terrapene carolina
	Eastern box turtle
	Y
	Y
	
	Y
	Y

	Trachemys scripta
	Yellow-bellied slider
	Y
	Y
	
	
	

	
	
	 
	
	
	
	

	LIZARDS
	
	 
	
	
	
	

	Anolis carolinensis
	Green anole
	N?
	Y
	
	
	

	Cnemidophorus sexlineatus
	Six-lined racerunner
	Y?
	
	
	
	

	Eumeces fasciatus
	Five-lined skink
	Y
	Y
	
	Y
	Y

	Eumeces inexpectatus
	Southeastern five-lined skink
	N?
	
	
	
	

	Eumeces laticeps
	Broadhead skink
	Y
	Y
	
	
	

	Sceloporus undulatus
	Fence lizard
	Y
	Y
	
	
	

	Scincella lateralis
	Ground skink
	Y?
	Y
	
	
	

	
	
	 
	
	
	
	

	SNAKES
	
	 
	
	
	
	

	Agkistrodon contortrix
	Copperhead
	Y
	Y
	
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Carphophis amoenus
	Worm snake
	Y
	Y
	
	Y
	Y

	Cemophora coccinea
	Scarlet snake
	Y?
	
	
	
	

	Coluber constrictor
	Black racer
	Y
	Y
	
	Y
	Y

	Crotalus horridus
	Canebrake rattlesnake
	N?
	
	
	
	

	Diadophis punctatus
	Ringneck snake
	Y
	
	
	Y
	Y

	Elaphe guttata
	Corn snake
	Y
	Y
	
	
	

	Elaphe obsoleta
	Rat snake
	Y
	
	
	Y
	Y

	Heterodon platirhinos
	Eastern hognose snake
	Y
	Y
	
	
	

	Lampropeltis calligaster
	Mole kingsnake
	Y
	Y
	
	
	

	Lampropeltis getula
	Eastern kingsnake
	Y?
	
	
	
	

	Nerodia sipedon
	Northern banded water snake
	Y
	
	
	
	

	Opheodrys aestivus
	Rough green snake
	Y
	Y
	
	
	

	Regina septemvittata
	Queen snake
	Y
	Y
	
	
	

	Storeria dekayi
	Brown snake
	Y
	Y
	
	Y
	Y

	Storeria occipitomaculata
	Redbelly snake
	Y
	
	
	
	

	Tantilla coronata
	Southeastern crowned snake
	Y?
	
	
	
	

	Thamnophis sauritus
	Ribbon snake
	Y
	Y
	
	
	

	Thamnophis sirtalis
	Garter snake
	Y
	Y
	
	
	

	Virginia striatula
	Rough earth snake
	Y
	Y
	
	
	

	Virginia valeriae
	Smooth earth snake
	Y
	Y
	
	
	

	
	
	 
	
	
	
	

	
	TOTALS
	63
	45
	2
	17
	19


Species to look for in park


We were unsuccessful in locating quite a few species that would be expected in GUCO due to geographic range maps and habitat availability.  These species may have been lost due to anthropogenic activities, as discussed above.  However, some of them may be present.  We suspect that both spring peepers (Pseudacris crucifer) and upland chorus frogs (Pseudacris feriarum) are present in the park, but if so we missed their fairly brief spring choruses; we implore NPS personnel to listen for and record the calls of any frog species heard in the park.  We were also unsuccessful in locating any ambystomatid salamanders (e.g., spotted salamanders, marbled salamanders), which may be due to the loss of fish-free ponds in the area.  Thamnophis sirtalis (Eastern garter snake) will likely be found in the park at some point.  Although there are no suitable riverine or pond habitats in the park itself for persistence of adult Pseudemys concinna (river cooter) or Chelydra serpentina (common snapping turtle), individuals of this species were photographed in the park.  It is likely that Chrysemys picta (painted turtle) also uses the park occasionally for overland movements between off-park permanent wetlands.  

If species such as Gyrinophilus porphyriticus (spring salamander) or Pseudotriton ruber / P. montanus (red and mud salamanders) are present in the park, it is likely that they would be found in the headwaters of the small stream that flows into the larger creek (approximate UTM’s from GUCO map: 604225, 3999200). 


We recommend that NPS staff continue to salvage any snakes, turtles, etc. killed on the interior loop road and the perimeter roads, and that these specimens be frozen with complete data for accessioning into museum collections.

Possible new county records

The following species were documented in our surveys, but are not represented in the museum specimen collections for which we have data:

Chelydra serpentina 

(Common snapping turtle)

Diadophis punctatus 

(Ring-necked snake)

Elaphe obsoleta 

(Rat snake)

King’s Mountain National Military Park

General comments


KIMO is by far the largest park that we sampled, and we made more trips to KIMO than to any other park.  Many of these trips consisted of road-cruising by vehicle in the evening, which proved very successful in documenting most of the expected large-bodied snake species.  KIMO also has the largest proportion of forested habitat among the parks surveyed, and has more topographic relief than do the other Piedmont-associated parks.  Because of its larger size and the fact that it is contiguous with another protected area (Kings Mountain State Park), KIMO likely represents the best bet among the five parks for persistence of herpetofaunal species that are most sensitive to habitat fragmentation.  


Dr. Brent Thomas (USC-Spartanburg) performed an earlier survey of reptiles and amphibians at KIMO during 2001-2002 (Thomas 2002).  This survey relied heavily on systematic cover board sampling, with some nonsystematic searches.  This survey resulted in a total of 35 species (15 amphibians, 20 reptiles) documented in the park.  We considered this to be an excellent starting point for surveys in KIMO, and we relied on this survey extensively in planning our sampling.  Because so many species had already been documented in the park, we purposefully focused on attempting to find species that had not previously been documented (primarily a number of snake species).  Table 7 allows comparison of the species lists resulting from Dr. Thomas’ surveys versus the species list resulting from our surveys.

Table 7.  List of potential species present at KIMO, along with the list of those species that have been documented in the park during this survey and any previous survey work in the park.  See above for definitions of certainty levels associated with ‘potential’ species.

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	 
	(York/Cherokee)
	
	
	

	
	
	 
	
	
	
	

	FROGS
	
	 
	
	
	
	

	Acris crepitans
	Northern cricket frog
	Y
	
	Y
	Y
	Y

	Acris gryllus
	Southern cricket frog
	N?
	
	
	
	

	Bufo americanus
	American toad
	Y
	Y
	Y
	Y
	Y

	Bufo terrestris
	Southern toad
	N?
	
	
	
	

	Bufo fowleri
	Fowler's toad
	Y
	Y
	Y
	Y
	Y

	Gastrophryne carolinensis
	Eastern narrowmouth toad
	Y
	
	
	
	

	Hyla andersonii
	Pine barrens treefrog
	N?
	
	
	
	

	Hyla chrysoscelis/versicolor
	Gray/Cope's gray treefrog
	Y
	
	Y
	Y
	Y

	Hyla squirella
	Squirrel treefrog
	N?
	
	
	
	

	Pseudacris crucifer
	Spring peeper
	Y
	Y
	
	
	

	Pseudacris feriarum
	Upland chorus frog
	Y
	Y
	Y
	Y
	Y

	Rana catesbeiana
	Bullfrog
	Y
	
	Y
	Y
	Y

	Rana clamitans
	Green frog
	Y
	
	Y
	Y
	Y

	Rana palustris
	Pickerel frog
	Y?
	
	
	
	

	Rana utricularia
	Southern leopard frog
	Y
	
	Y
	Y
	Y

	Scaphiopus holbrookii
	Eastern spadefoot toad
	Y
	
	
	
	

	
	
	 
	
	
	
	

	SALAMANDERS
	
	 
	
	
	
	

	Ambystoma maculatum
	Spotted salamander
	Y
	
	Y
	
	Y

	Ambystoma opacum
	Marbled salamander
	Y
	
	Y
	Y
	Y

	Ambystoma talpoideum
	Mole salamander
	N?
	
	
	
	

	Aneides aeneus
	Green salamander
	N?
	
	
	
	

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Desmognathus fuscus
	Northern dusky salamander
	Y
	
	Y
	Y
	Y

	Eurycea cirrigera
	Southern two-lined salamander
	Y
	
	Y
	Y
	Y

	Eurycea guttolineata
	Three-lined salamander
	Y
	
	Y
	
	Y

	Gyrinophilus porphyriticus
	Spring salamander 
	Y?
	
	Y
	
	Y

	Hemidactylium scutatum
	Four-toed salamander
	Y
	
	
	
	

	Notophthalmus viridescens
	Red spotted newt
	Y
	
	
	
	

	Plethodon glutinosus complex
	Slimy salamander
	Y
	
	Y
	Y
	Y

	Pseudotriton montanus
	Mud salamander 
	Y
	
	
	Y
	Y

	Pseudotriton ruber
	Red salamander 
	Y
	
	
	Y
	Y

	
	
	 
	
	
	
	

	TURTLES
	
	 
	
	
	
	

	Apalone spinifera
	Spiny softshell turtle
	Y?
	
	
	
	

	Chelydra serpentina
	Common snapping turtle
	Y
	
	
	Y
	Y

	Chrysemys picta
	Eastern painted turtle
	Y?
	Y
	
	Y
	Y

	Kinosternon subrubrum
	Eastern mud turtle
	Y
	
	
	
	

	Pseudemys concinna
	Eastern river cooter 
	Y?
	
	
	
	

	Sternotherus odoratus
	Common musk turtle
	Y
	
	
	
	

	Terrapene carolina
	Eastern box turtle
	Y
	
	Y
	Y
	Y

	Trachemys scripta
	Yellow-bellied slider
	Y?
	
	
	
	

	
	
	 
	
	
	
	

	LIZARDS
	
	 
	
	
	
	

	Anolis carolinensis
	Green anole
	Y
	
	Y
	Y
	Y

	Cnemidophorus sexlineatus
	Six-lined racerunner
	Y
	
	Y
	Y
	Y

	Eumeces fasciatus
	Five-lined skink
	Y
	
	Y
	Y
	Y

	Eumeces inexpectatus
	Southeastern five-lined skink
	Y
	
	Y
	Y
	Y

	Eumeces laticeps
	Broadhead skink
	Y
	
	
	
	

	Ophisaurus attenuatus
	Slender glass lizard
	Y
	
	
	
	

	Sceloporus undulatus
	Fence lizard
	Y
	Y
	Y
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Scincella lateralis
	Ground skink
	Y
	
	Y
	Y
	Y

	
	
	 
	
	
	
	

	SNAKES
	
	 
	
	
	
	

	Agkistrodon contortrix
	Copperhead
	Y
	
	Y
	Y
	Y

	Carphophis amoenus
	Worm snake
	Y
	
	Y
	Y
	Y

	Cemophora coccinea
	Scarlet snake
	Y
	
	
	
	

	Coluber constrictor
	Black racer
	Y
	
	Y
	Y
	Y

	Crotalus horridus
	Canebrake rattlesnake
	Y
	
	Y
	Y
	Y

	Diadophis punctatus
	Ringneck snake
	Y
	
	Y
	Y
	Y

	Elaphe guttata
	Corn snake
	Y
	
	Y
	Y
	Y

	Elaphe obsoleta
	Rat snake
	Y
	
	Y
	Y
	Y

	Heterodon platirhinos
	Eastern hognose snake
	Y
	
	Y
	Y
	Y

	Lampropeltis calligaster
	Mole kingsnake
	Y
	
	
	Y
	Y

	Lampropeltis getula
	Eastern kingsnake
	Y
	
	
	Y
	Y

	Lampropeltis triangulum
	Scarlet kingsnake or milksnake
	Y?
	
	
	
	

	Masticophis flagellum
	Coachwhip
	N?
	
	
	
	

	Nerodia erythrogaster
	Plainbelly water snake
	N?
	
	
	
	

	Nerodia fasciata
	Banded water snake
	N?
	
	
	
	

	Nerodia sipedon
	Northern banded water snake
	Y
	
	Y
	Y
	Y

	Nerodia taxispilota
	Brown water snake
	N?
	
	
	
	

	Opheodrys aestivus
	Rough green snake
	Y
	
	Y
	Y
	Y

	Pituophis melanoleucus
	Pine snake
	Y?
	
	
	
	

	Regina septemvittata
	Queen snake
	Y
	
	Y
	
	Y

	Sistrurus miliarius
	Pigmy rattlesnake
	Y?
	
	
	
	

	Storeria dekayi
	Brown snake
	Y
	
	
	
	

	Storeria occipitomaculata
	Redbelly snake
	Y
	
	Y
	Y
	Y

	Tantilla coronata
	Southeastern crowned snake
	Y
	Y
	
	
	

	Thamnophis sauritus
	Ribbon snake
	Y
	
	
	
	

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Thamnophis sirtalis
	Garter snake
	Y
	
	
	Y
	Y

	Virginia striatula
	Rough earth snake
	Y
	
	
	
	

	Virginia valeriae
	Smooth earth snake
	Y
	
	Y
	
	Y

	
	
	 
	
	
	
	

	
	TOTALS
	73
	7
	35
	37
	42


Species to look for in park


There was extensive overlap between the results of our surveys and the surveys conducted by Brent Thomas, indicating that between the two surveys a good portion of the species inhabiting KIMO were located.  We suspect that Pseudacris crucifer (spring peeper) is present in the park, but if so we missed their fairly brief spring choruses.  It is also possible that Scaphiopus holbrookii (Eastern spadefoot toad) occurs in the sandy ridges in the park, especially if there are nearby temporary wetlands.  We suggest that NPS personnel listen for and record the calls of any frog species heard in the park.  


Among the bottomlands in the park, we feel that Dellingham Branch and Stonehouse Branch (both on the west side of the park) deserve further scrutiny, especially for aquatic turtles (mud and musk turtles).  There may also be additional amphibians such as Rana palustris (pickerel frogs) and Hemidactylium scutatum (four-toed salamanders) in the vicinity of these streams.  

Possible new county records

The following species were documented in our surveys, but are not represented in the museum specimen collections for which we have data, or in the previous surveys conducted by Brent Thomas:

Pseudotriton montanus 

(Mud salamander)

Pseudotriton ruber 


(Red salamander)

Chelydra serpentina 


(Common snapping turtle)

Lampropeltis calligaster 

(Mole kingsnake)

Lampropeltis getula 


(Common kingsnake)

Thamnophis sirtalis 


(Eastern garter snake)

Ninety Six National Historic Site

General comments


At 400 hectares, NISI is the second-largest park that we surveyed, and it supports a modest number of habitats for reptiles and amphibians.  We had good success finding animals in the bottomland hardwood habitats towards the south end of the park, as well as the shallow wetlands, stream, and floodplain areas at the north end of the 26-acre lake.  There are numerous old trash/debris piles in the park, which provided us with opportunities to search under cover objects.  The paved road on the western border of the park also provided some species that were not located elsewhere, including Coluber constrictor (racer) and Chelydra serpentina (common snapping turtle).


NISI supports a few small isolated wetlands, which should be managed for amphibians and reptiles.  The small pond in the east-central portion of the park appears to be an important habitat for some species.  This pond supported Nerodia erythrogaster (yellow-bellied watersnake), Ambystoma opacum (marbled salamander), and Hyla cinerea (green treefrog), most of which were not found elsewhere in the park.  Another temporary pond formed during the winter near the beginning of the Gouedy Trail, and supported a large breeding population of Ambystoma opacum (marbled salamander).  These wetlands should be managed by keeping them free of fish that would consume amphibian eggs and larvae, and the temporary wetlands should not be subject to pesticide use for control of mosquitoes.


The 26-acre lake at the north end of the park is an artificial permanent wetland, but it supports several large turtle species (sliders, painted turtles), and additionally provides shallow, predictable breeding areas for amphibians (especially cricket frogs and several ranid frogs).  The introduction of sport fish to this lake has undoubtedly impacted amphibians, but may conversely supply additional prey to watersnakes and carnivorous turtles.

We were surprised by the results of our surveys of museum specimens from Greenwood County.  These surveys revealed that the herpetofaunal community of this area of South Carolina is very poorly documented, probably because it is not near any major universities or along major roads.  Examination of the species lists (see below) indicates that our surveys have likely resulted in a large number of county records for amphibian and reptile species, and we intend to further examine museum collections to better characterize the Greenwood County herpetofauna.

Table 8.  List of potential species present at NISI, along with the list of those species that have been documented in the park during this survey and any previous survey work in the park.  See above for definitions of certainty levels associated with ‘potential’ species.

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	 
	(Greenwood)
	 
	 
	 

	
	
	 
	
	
	
	

	FROGS
	
	 
	
	
	
	

	Acris crepitans
	Northern cricket frog
	Y
	
	
	Y
	Y

	Acris gryllus
	Southern cricket frog
	N?
	
	
	
	

	Bufo americanus
	American toad
	N?
	
	
	
	

	Bufo terrestris
	Southern toad
	Y?
	
	
	
	

	Bufo fowleri
	Fowler's toad
	Y
	
	
	Y
	Y

	Bufo quercicus
	Oak toad
	N?
	
	
	
	

	Gastrophryne carolinensis
	Eastern narrowmouth toad
	Y
	
	
	Y
	Y

	Hyla chrysoscelis/versicolor
	Gray/Cope's gray treefrog
	Y?
	
	
	
	

	Hyla cinerea
	Green treefrog
	Y?
	
	
	Y
	Y

	Hyla femoralis
	Pine woods treefrog
	N?
	
	
	
	

	Hyla gratiosa
	Barking treefrog
	Y?
	
	
	
	

	Hyla squirella
	Squirrel treefrog
	Y?
	
	
	
	

	Pseudacris brimleyi
	Brimley's chorus frog
	N?
	
	
	
	

	Pseudacris crucifer
	Spring peeper
	Y
	
	
	Y
	Y

	Pseudacris nigrita
	Southern chorus frog
	N?
	
	
	
	

	Pseudacris ornata
	Ornate chorus frog
	N?
	
	
	
	

	Pseudacris feriarum
	Upland chorus frog
	Y
	
	
	Y
	Y

	Rana catesbeiana
	Bullfrog
	Y
	
	
	Y
	Y

	Rana clamitans
	Green frog
	Y
	
	
	Y
	Y

	Rana palustris
	Pickerel frog
	Y?
	
	
	
	

	Rana utricularia
	Southern leopard frog
	Y
	
	
	Y
	Y

	Rana virgatipes
	Carpenter frog
	N?
	
	
	
	

	Scaphiopus holbrookii
	Eastern spadefoot toad
	Y
	
	
	
	

	
	
	 
	
	
	
	

	SALAMANDERS
	
	 
	
	
	
	

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Ambystoma maculatum
	Spotted salamander
	Y
	
	
	Y
	Y

	Ambystoma opacum
	Marbled salamander
	Y
	
	
	Y
	Y

	Ambystoma talpoideum
	Mole salamander
	N?
	
	
	
	

	Ambystoma tigrinum
	Eastern tiger salamander
	Y
	
	
	
	

	Amphiuma means
	Two-toed amphiuma
	N?
	
	
	
	

	Desmognathus fuscus
	Northern dusky salamander
	Y
	
	
	
	

	Eurycea cirrigera
	Southern two-lined salamander
	Y
	
	
	
	

	Eurycea guttolineata
	Three-lined salamander
	Y
	
	
	
	

	Eurycea quadridigitata
	Dwarf salamander
	N?
	
	
	
	

	Gyrinophilus porphyriticus
	Spring salamander 
	Y?
	
	
	
	

	Hemidactylium scutatum
	Four-toed salamander
	Y
	
	
	
	

	Notophthalmus viridescens
	Red spotted newt
	Y
	
	
	
	

	Plethodon glutinosus complex
	Slimy salamander
	Y
	
	
	Y
	Y

	Pseudotriton montanus
	Mud salamander 
	Y
	
	
	
	

	Pseudotriton ruber
	Red salamander 
	Y
	
	
	
	

	Siren lacertina
	Greater siren
	N?
	
	
	
	

	
	
	 
	
	
	
	

	TURTLES
	
	 
	
	
	
	

	Apalone spinifera
	Spiny softshell turtle
	Y?
	
	
	
	

	Chelydra serpentina
	Common snapping turtle
	Y
	Y
	
	Y
	Y

	Chrysemys picta
	Eastern painted turtle
	Y
	
	
	Y
	Y

	Kinosternon subrubrum
	Eastern mud turtle
	Y
	
	
	Y
	Y

	Pseudemys concinna
	Eastern river cooter 
	Y?
	
	
	
	

	Sternotherus odoratus
	Common musk turtle
	Y
	
	
	Y
	Y

	Terrapene carolina
	Eastern box turtle
	Y
	
	
	Y
	Y

	Trachemys scripta
	Yellow-bellied slider
	Y
	
	
	Y
	Y

	
	
	 
	
	
	
	

	LIZARDS
	
	 
	
	
	
	

	Anolis carolinensis
	Green anole
	Y
	
	
	Y
	Y

	Cnemidophorus sexlineatus
	Six-lined racerunner
	Y
	Y
	
	
	

	Eumeces fasciatus
	Five-lined skink
	Y
	
	
	Y
	Y

	Eumeces inexpectatus
	Southeastern five-lined skink
	Y
	
	
	
	

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Eumeces laticeps
	Broadhead skink
	Y
	
	
	
	

	Ophisaurus attenuatus
	Slender glass lizard
	Y
	
	
	
	

	Ophisaurus ventralis
	Eastern glass lizard
	N?
	
	
	
	

	Sceloporus undulatus
	Fence lizard
	Y
	Y
	
	Y
	Y

	Scincella lateralis
	Ground skink
	Y
	
	
	Y
	Y

	
	
	 
	
	
	
	

	SNAKES
	
	 
	
	
	
	

	Agkistrodon contortrix
	Copperhead
	Y
	
	
	Y
	Y

	Agkistrodon piscivorus
	Cottonmouth
	Y?
	
	
	
	

	Carphophis amoenus
	Worm snake
	Y
	
	
	
	

	Cemophora coccinea
	Scarlet snake
	Y
	
	
	
	

	Coluber constrictor
	Black racer
	Y
	
	
	Y
	Y

	Crotalus horridus
	Canebrake rattlesnake
	Y
	
	
	
	

	Diadophis punctatus
	Ringneck snake
	Y
	
	
	Y
	Y

	Elaphe guttata
	Corn snake
	Y
	
	
	
	

	Elaphe obsoleta
	Rat snake
	Y
	
	
	Y
	Y

	Farancia erytrogramma
	Rainbow snake
	N?
	
	
	
	

	Heterodon platirhinos
	Eastern hognose snake
	Y
	
	
	
	

	Lampropeltis calligaster
	Mole kingsnake
	Y
	
	
	
	

	Lampropeltis getula
	Eastern kingsnake
	Y
	Y
	
	Y
	Y

	Lampropeltis triangulum
	Scarlet kingsnake or milksnake
	Y
	
	
	
	

	Masticophis flagellum
	Coachwhip
	Y?
	
	
	
	

	Micrurus fulvius
	Coral snake
	N?
	
	
	
	

	Nerodia erythrogaster
	Plainbelly water snake
	Y
	
	
	Y
	Y

	Nerodia fasciata
	Banded water snake
	N?
	
	
	
	

	Nerodia sipedon
	Northern banded water snake
	Y
	
	
	Y
	Y

	Nerodia taxispilota
	Brown water snake
	Y?
	
	
	
	

	Opheodrys aestivus
	Rough green snake
	Y
	
	
	
	

	Pituophis melanoleucus
	Pine snake
	Y
	
	
	
	

	Regina septemvittata
	Queen snake
	Y
	
	
	
	

	Sistrurus miliarius
	Pigmy rattlesnake
	Y
	
	
	
	

	Storeria dekayi
	Brown snake
	Y
	
	
	Y
	Y

	SCIENTIFIC NAME
	COMMON NAME
	Within Range
	Previously documented in county (museum specimen)
	Previously reported from park (not SREL)
	Documented in park by SREL
	Overall documentation in park

	
	
	
	
	
	
	

	Storeria occipitomaculata
	Redbelly snake
	Y
	
	
	Y
	Y

	Tantilla coronata
	Southeastern crowned snake
	Y
	
	
	
	

	Thamnophis sauritus
	Ribbon snake
	Y
	
	
	
	

	Thamnophis sirtalis
	Garter snake
	Y
	
	
	
	

	Virginia striatula
	Rough earth snake
	Y
	
	
	
	

	Virginia valeriae
	Smooth earth snake
	Y
	
	
	
	

	
	
	 
	
	
	
	

	
	TOTALS
	87
	4
	0
	31
	31


Species to look for in park


We were unsuccessful in finding several amphibians that we would expect to be in the park, including Rana palustris (pickerel frog).  We were spectacularly unsuccessful finding stream salamanders of the genera Desmognathus, Eurycea, Gyrinophilus, and Pseudotriton, although some of these must be present.  Among reptiles, we did not find Eumeces laticeps (broadhead skink), Carphophis amoenus (Eastern worm snake), Heterodon platirhinos (Eastern hognose snake), Opheodrys aestivus (rough green snake), and Regina septemvittata (queen snake), even though habitats appeared suitable for these species.  One of us (R.N. Reed) found a fresh road-killed Lampropeltis calligaster on SC Hwy 25, 0.9 miles north of Hwy 378 at the Edgefield County Line.  It is likely that this snake is present at NISI, but this is a notoriously difficult snake to find through focused searches, and is usually opportunistically encountered alive or dead on paved roads.

Possible new county records

The following species were documented in our surveys, but are not represented in the museum specimen collections for which we have data:

EVERY species we found in the park, with the exceptions of Sceloporus undulatus (Eastern fence lizard) and Lampropeltis getula (Common kingsnake); note that the latter is represented in museum collections only by a shed skin.

Relative abundances of amphibians and reptiles


Determining actual abundances for cryptic and/or secretive species is fraught with difficulty, due to the huge disparity between actual and perceived abundances.  Some species (e.g., Chelydra serpentina, common snapping turtle) may be present at relatively low densities, but their large body size and tendency to range widely during some seasons makes them an especially obvious component of the local herpetofauna.  Conversely, some species (e.g. Ambystoma maculatum, spotted salamander) may be present at very high densities but have subterranean habits that make them appear to exist at low densities.  The only way to determine actual abundances is by enumeration methods, which usually require immense effort and highly destructive methodologies (e.g., complete removal and dissection of all vegetation and organic soil in 10x10 meter plots).  Counts of individual organisms seen during surveys are therefore a very poor indicator of actual relative abundances.
As discussed in the Methods, we reduced our sampling efforts in some habitats in some parks after finding a large proportion of the species reasonably expected to be there, and subsequently concentrated efforts in habitats with lower species richness or populated by species that are notoriously difficult to document.  This practice, while successful in finding some secretive species or those with limited distributions, thus reduced our encounter rates with some very common species (e.g., Rana catesbeiana, bullfrog) that we were no longer targeting.

Accordingly, we have produced a park-by-park table displaying ordinal ranks of relative abundance of amphibians and reptiles.  Abundances are ranked from 1 (very common) to 5 (rare) for each species found in each park.  Because these are park-specific rankings, they cannot be compared directly.  For example, the overall paucity of herps at GUCO means that a score of 3 for a given species is not equal to a score of 3 at a park with higher species richness and organismal abundances (such as COWP).  
Overall, our ordinal rankings were consistent with our experience with the herpetofauna of the Piedmont at large; the Piedmont tends to have lower species diversity and lower abundances of these organisms as compared to more productive Coastal Plain habitats.  The main exception was at GUCO, where both richness and abundance were extremely low.  It was frustrating to spend a day at GUCO and see only 2-3 bullfrogs, when >50 could be easily seen in a day at some other parks.

Table 9.  Relative abundances of amphibians and reptiles from five parks in the Piedmont Network of the National Park Service.  Abundances are ordinally ranked from 1 to 5, with a score of 1 indicating that a species is very common in a park and a score of 5 indicating relative rarity in the park.  If a cell in the table does not have an ordinal rank assigned, then that species was not found in the park.
	SCIENTIFIC NAME
	HIGHER TAXON
	CARL
	COWP
	GUCO
	KIMO
	NISI

	
	
	
	
	
	
	

	Acris crepitans
	Anura
	
	2
	
	3
	3

	Bufo americanus
	Anura
	2
	1
	2
	2
	

	Bufo fowleri
	Anura
	
	1
	
	3
	1

	Gastrophryne carolinensis
	Anura
	
	
	5
	
	3

	Hyla chrysoscelis/versicolor
	Anura
	
	1
	3
	2
	

	Hyla cinerea
	Anura
	
	
	
	
	3

	Hyla squirella
	Anura
	
	
	4
	
	

	Pseudacris crucifer
	Anura
	2
	2
	
	
	1

	Pseudacris feriarum
	Anura
	
	2
	
	2
	1

	Rana catesbeiana
	Anura
	1
	1
	1
	1
	1

	Rana clamitans
	Anura
	1
	2
	
	2
	2

	Rana palustris
	Anura
	
	3
	
	
	

	Rana utricularia
	Anura
	
	2
	
	3
	3

	Ambystoma maculatum
	Caudata
	1
	3
	
	3
	4

	Ambystoma opacum
	Caudata
	
	
	
	4
	2

	Desmognathus fuscus
	Caudata
	
	2
	
	1
	

	Desmognathus monticola
	Caudata
	2
	
	
	
	

	Desmognathus ocoee
	Caudata
	2
	
	
	
	

	SCIENTIFIC NAME
	HIGHER TAXON
	CARL
	COWP
	GUCO
	KIMO
	NISI

	Desmognathus quadramaculatus
	Caudata
	3
	
	
	
	

	Eurycea cirrigera
	Caudata
	
	3
	3
	2
	

	Eurycea guttolineata
	Caudata
	2
	3
	3
	3
	

	Eurycea wilderae
	Caudata
	1
	
	
	
	

	Gyrinophilus porphyriticus
	Caudata
	
	2
	
	4
	

	Notophthalmus viridescens
	Caudata
	1
	
	
	
	

	Plethodon cinereus
	Caudata
	
	
	
	
	

	Plethodon glutinosus complex
	Caudata
	1
	1
	2
	1
	1

	Pseudotriton montanus
	Caudata
	
	
	
	4
	

	Pseudotriton ruber
	Caudata
	3
	3
	
	3
	

	Chelydra serpentina
	Testudines
	3
	
	4
	3
	3

	Chrysemys picta
	Testudines
	1
	
	
	4
	3

	Kinosternon subrubrum
	Testudines
	3
	
	4
	
	3

	Pseudemys concinna
	Testudines
	
	
	4
	
	

	Sternotherus odoratus
	Testudines
	3
	
	
	
	4

	Terrapene carolina
	Testudines
	2
	2
	1
	2
	1

	Trachemys scripta
	Testudines
	
	
	
	
	1

	Anolis carolinensis
	"Sauria"
	
	2
	
	2
	2

	Cnemidophorus sexlineatus
	"Sauria"
	
	4
	
	4
	

	Eumeces fasciatus
	"Sauria"
	2
	2
	2
	1
	1

	Eumeces inexpectatus
	"Sauria"
	
	
	
	3
	

	Sceloporus undulatus
	"Sauria"
	3
	2
	
	2
	3

	Scincella lateralis
	"Sauria"
	
	3
	
	3
	3

	Agkistrodon contortrix
	Serpentes
	
	4
	5
	4
	3

	Carphophis amoenus
	Serpentes
	3
	2
	2
	2
	

	Coluber constrictor
	Serpentes
	4
	
	4
	3
	4

	Crotalus horridus
	Serpentes
	4
	
	
	4
	

	Diadophis punctatus
	Serpentes
	2
	4
	3
	3
	3

	SCIENTIFIC NAME
	HIGHER TAXON
	CARL
	COWP
	GUCO
	KIMO
	NISI

	Elaphe guttata
	Serpentes
	
	
	
	4
	

	Elaphe obsoleta
	Serpentes
	4
	2
	3
	2
	2

	Heterodon platirhinos
	Serpentes
	
	
	
	4
	

	Lampropeltis calligaster
	Serpentes
	
	5
	
	5
	

	Lampropeltis getula
	Serpentes
	
	4
	
	5
	3

	Nerodia erythrogaster
	Serpentes
	
	
	
	
	5

	Nerodia sipedon
	Serpentes
	2
	3
	
	2
	4

	Opheodrys aestivus
	Serpentes
	
	3
	
	3
	

	Regina septemvittata
	Serpentes
	4
	
	
	5
	

	Storeria dekayi
	Serpentes
	
	4
	5
	
	4

	Storeria occipitomaculata
	Serpentes
	
	4
	
	4
	5

	Thamnophis sirtalis
	Serpentes
	4
	
	
	3
	

	Virginia valeriae
	Serpentes
	
	
	
	4
	


Discussion and Conclusions


Most of the parks discussed in this report are small (four parks range from 89 to 400 hectares, with KIMO comprising a much larger 1597 hectares), and surrounding areas have been fragmented by roads, agriculture, and/or development.  We suspect that some species have been lost in the smaller parks over time.  This is likely to be true of species with large seasonal activity ranges (e.g. Pituophis melanoleucus, the pine snake) or those that are likely to be adversely impacted by roads or loss of permanent wetlands (e.g., large pond turtles such as Pseudemys).  For wide-ranging taxa such as many large-bodied snakes, migrating amphibians (e.g., Ambystoma spp.), or dispersing/nesting aquatic turtles, we are unable to currently determine whether current populations inside the parks are sufficient in terms of numbers of individuals and genetic diversity to ensure long-term species persistence.

Active management of parks to return them to the historical conditions present at the time of the Revolutionary War (likely to be pursued at some level for all parks except CARL) will have mixed conservation implications for herpetofaunal species.  For example, we found comparatively few Cnemidophorus sexlineatus (Six-lined racerunners) at the parks, likely due to an abundance of secondary growth and thus a relatively small amount of the open habitat upon which these lizards depend.  Continuing a vigorous program of prescribed burns will likely benefit these lizards, as well as other open-habitat or edge-specialists such as Coluber constrictor (racer) and Sceloporus undulatus (Eastern fence lizard).  However, such burning will likely have detrimental effects on forest-dependent species such as ambystomatid salamanders (e.g., spotted salamanders, marbled salamanders, etc.), small woodland snakes (e.g., ringneck snakes, worm snakes, etc.), and Terrapene carolina (box turtle).  When planning future management activities and their effects of herpetofauna, NPS managers should thus consider the matrix of habitat types outside the park boundaries to determine if a particular management activity is likely to eliminate the last bits of a particular habitat type, thus possibly eliminating the reptiles and amphibians dependent on that habitat from an area much larger than the park itself.

We feel that it is important to point out that the original NPS requirements for herpetofaunal surveys were completely inadequate to the task.  The requirements called for four visits in a single year to each 1-hectare random plot, with either four cover boards placed at each plot or area-constrained searches in an 8-m2  rectangle within each plot.  Eighty random plots were generated for the five parks herein reported upon, but this protocol had numerous logistical and methodological shortcomings. The size of this problem is illustrated by the following scenario.  First, assume that minimal area-constrained searches by two biologists on the four sub-plots in a single random plot requires a total of 40 minutes (a probable underestimate, especially if searches are thorough and involve leaf-litter searches, etc), while checking coverboards takes 10 minutes.  We also assume that 75% of random plots are forested (the solicitation required coverboards in open habitats), and assume 30 minutes travel time between random plots.   Using these numbers and assuming a 40 hour work week, searching all 80 random plots in the five parks of interest would occupy more than two complete work weeks, without accounting for travel time between park units.  Searching these plots four times in a single year (to account for species active in different seasons) would require over two months’ worth of salary and travel for two technicians (thus consuming >30% of the total budget), and would preclude utilization of the many other proven techniques for surveying reptiles and amphibians.  This protocol would have incurred huge costs in time and money, and would have produced only miniscule results.  We suspect that this protocol was designed because of confusion about the difference between monitoring and inventory; these two concepts are radically different, and the cover board monitoring protocol would have been insufficient for actual long-term monitoring of most herpetofaunal species.  As an example, these random plots completely ignored aquatic habitats, which are home to literally dozens of aquatic species of reptiles and amphibians in the areas surveyed.  

We are aware of multiple experienced PhD-level herpetologists and several other experienced herpetologists who expressed grave reservations (in writing) about the NPS study design, funding level, and depth of understanding of herpetofaunal biology when the solicitation for proposals originally appeared, to no avail.  Many of these individuals stated that they did not submit proposals because the project as solicited was infeasible given the low funding level and suspect methodologies.  We have since learned that NPS has awarded much larger contracts for surveys of fairly small taxonomic groups (e.g., $80,000 to survey bats only at a single mid-sized park).  This type of disparity appears to reflect a misapprehension among NPS decision-makers at the regional and national levels, namely that sampling reptiles and amphibians is somehow easier or less expensive than is sampling birds or mammals.  This problem desperately needs correction.

Because the primary goal (as stated by the solicitation) was to determine species richness, we minimized use of the random plots in order to concentrate on areas that were likely to actually produce high species richness.  The random plots were especially deficient in that they ignored aquatic habitats, which typically contain a large proportion of herpetofaunal species.  

The major goal of the surveys, as stated in the original NPS solicitation was to “document at least 90 percent of the species of vertebrates and vascular plants currently estimated to occur in each park.”  Regarding the 90% target, the problem is defining 100%.  Depending on the field experience, optimism/pessimism, and species-specific knowledge of the person making the list, the 100% list can be extremely variable.  An examination of the website produced by Mike Dorcas and JD Willson for a previous round of NPS surveys (http://www.bio.davidson.edu/people/midorcas/nps/npshome.htm) shows that the goal of 90% was rarely reached even with vastly greater funding and person-hours of sampling.  This was true even of the species list for Cumberland Island (54% of ‘potential’ amphibians, 68% of ‘potential’ reptiles), which was largely compiled after years of research and specimen collection by the late Bob Shoop (a resident of the island and a fine herpetologist).  These numbers imply that the majority of the species do not occur on the island, rather than implying that they have not yet been found.  Although the geographic range of a species may be depicted on a map as being continuous over a large area, the actual extent of occurrence of the species may be much smaller than the overall area of occupancy of the species.  Using KIMO as an example, SREL personnel documented 37 species during our inventory efforts, and after adding in species previously known from the park, we ended up with a total of 42 documented species.  In compiling the ‘potential’ species list, we categorized 54 species as being in the “Y” category, with an additional 9 species in the “Y?” category and 10 species in the “N?” category.  Therefore, we achieved 77 %, 66 %, or 55 % of the species potentially present at KIMO, depending on how you sum the numbers.  In actuality, however, we have likely documented a higher proportion of those species that are actually found in the park, and we expect this trend to be similar for the other parks of interest.

Our sampling success generally decreased as the project progressed, but this was a conscious decision on our part.  As the list of widespread and relatively abundant species was fleshed out, we started to concentrate on finding the ‘missing’ species in different habitats, thus decreasing our search time in the obvious herpetofaunal hotspots that had quickly yielded results.  As an example, during the 2004 field season, we spent a large proportion of sampling effort at CARL in the higher-elevation habitats rather than the species-rich low areas, in an unsuccessful attempt to find Blue Ridge and Appalachian species such as Plethodon jordani and Lampropeltis triangulum.  Both of these species have been documented in Henderson County (albeit farther to the north), and discovery of these taxa within the park boundaries would have helped to define the southern boundary of their geographic ranges.  
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