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ABSTRACT

Terry J. Hopkins. The Amphibians and Reptil es of Cheatham Wildlife Management
Area, Cheatham County, Tennessee (U nder the di rection of Dr. A. Floyd Scott).
Participation in the fe derally-funded State Wildl ife Grant (SWG) program,
administered by the United States Fish and Wildl ife Service (USFWS), req uires the
Tennessee Wildlife Resources Agency (TWRA) to monjtor nongame wildli fe
populations. To meet these obligations, the TWRA is conducting statewide nongame
surveys on wildlife management areas. One such area is the Cheatham Wildlife
Management Area (CWMA) located in Cheatham County, Tennessee.
The CWMA is an 8,422-ha (20,8 10-ac) wi ldl ife management area O\.Vlled by the

TWRA. Located in the Western Highland Rim, it is highly dissected and forested, and
has many first- and second-order streams. As an act ively-managed area, the CWMA also
features differing stages of timber harvest, agricultural food pl ots, fa llow fields, and manmade ponds.
Part of the nongame survey of the C WMA includes amphibians and reptiles.
Despite previous studies o f the herpetofauna in other parts of Cheatham County, no
info rmation on these animals was available fo r the CWMA. To remedy thi s, the
following o bj ecti ves were set: I. determine amphi bian and reptilian species richness of
the C WM A, 2. detem1inc relative abundance ofherpetofaunal species o n CWMA, 3.
compare historical occurrence records from Cheatham County with those of thi s study, 4.
create occ urrence maps of captured spec ies, and 5. meet the TWRA 's mo nitoring
ob ligat ion. Sampling techniques were adapted from protoco ls set forth by TWRA
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CHAPTER I
INTRODUCTION
The Tennessee Code Annotated (2008) defines wi ldli fe as "wi ld vertebrates,
mollusks, crustaceans, and fish" and charges the Tennessee Wildlife Resources Agency
(TWRA) with the responsibili ty to "protect, propagate, increase, preserve and conserve
the wildlife" of Tennessee. Nongame wildlife species are included among these species.
Nongame wildlife is defined by the Tennessee Code Annotated (2008) as "any wi ld
mammal , bird, amphibian, reptile, fish, mollusk, crustacean or other wi ld li fe not

ord inari ly taken fo r sport, fur, food or other commercial use."
in 200 1 the United States Government enacted the Wi ldli fe Conservation and

Restoration Program (WCRP) to provide the first substantial fu nding fo r state nongame
wildlife programs (TWRA, 2005). As overseer of WC RP funds, the United States Fish
and Wildlife Service (USFWS) required participating state wi ldl ife agencies, such as the
TWRA, to submit a Comprehens ive Wildli fe Conservation Strategy (CWCS) that listed
the Species of Greatest Conservat ion Need (GCN) and a plan of monitoring the
populations of these species (USFWS, 2006).
The GCN li st produced by the TWRA included 24 amphibian and 17 reptilian
species (TWRA, 2005), some of which were li sted as " In Need of Management",
"Threatened", or "Endangered" (TWRA, 2008a and 2008b) and whose populations as a
whole were declining wo rldwide (Gibbons et al. , 2000 [reptiles]; Azous and Richter,
I 995; Wake, I 99 1; Booth, 1991; Blaustein and Wake, 1990 [amphibi ans)).
To meet USFWS monitoring requirements, the TWRA began survey ing Wildlife
Management Areas (WM As) for all nongame wi ldli fe spec ies (TWRA, 2007). The

TWRA owns and/or manages nearly 100 Wildlife Management Areas (WMA) across the
State of Tennessee (TWRA, 201 I).
The Tennessee Wildlife Resources Agency began conducting small-scale
herpetofaunal surveys at WMAs throughout the state of Tennessee. These WMAs
include Bark Camp Barrens in Coffee County, Bear Hollow Mountain in Franklin
County, and Cedar Hill Swamp in Robertson County,just to name a few. These surveys
will become a part of larger projects highlighting all nongame species occurring on
WMAs throughout the state. Researchers from Austin Peay State University have
completed herpetofaunal surveys at some Montgomery County WMAs, including Shelton
Ferry Wetland (Rozelle and Scott, 1995) and Haynes Bottom (Scott and Williamson,
I 999). Other areas in the Western Highland Rim and Western Pennyroyal Karst (Griffith
et al., 2009) of Middle Tennessee and southern Kentucky that have been surveyed for all
or part of their herpetofauna include western Davidson County (Ashton, 1966), the whole
of Montgomery County (Scott, 1967; Scott and Snyder, 1968), Land Between the Lakes
National Recreation Area (Snyder, 1972), Barnett Woods Natural Area (Scott, 1991 ),
Fort Campbell Military Reservation (Zirkle, 1993), Dunbar Cave State Natural Area
(Fitch, 1998), and Fort Donelson National Battlefield (Davenport, 2005; Davenport and
Scott, 2009). This thesis contains the results of the first herpetofaunal survey conducted
on the Cheatham WMA (CWMA).
The objectives of this study were to: I) determine amphibian and reptilian species
richness of the CWMA, 2) determine relative abundance of herpetofaunal species on the
CWMA, 3) compare historical occurrence records from Cheatham County with those on

the CWMA, 4) create occurrence maps of captured species, and 5) meet the TWRA 's
monitoring obligation.

CHAPTER II
DESCRIPTION OF THE STUDY AREA

Location and Size
The CWMA is located in Cheatham County, Tennessee, approximately three
miles to the southwest of Ashland City (Figure I). The CWMA is accessible via
Highway 250 on the north end, Highway 249 on the south end, and Wiley Pardue Road, a
narrow road that bisects the area into northern and southern areas and is owned and
maintained by Cheatham County. Cheatham County is located in Middle Tennessee,
surrounded by; Metropolitan Nashvi lle/Dav idson County to the southeast, Robertson
County to the northeast, Montgomery County to the north, Dickson County to the west,
and Williamson County to the south (Figure 2).
History and Present-day Use
The CWMA (Figure 3) is an 8,422-ha (20,810 ac) wildlife management area
owned by the TWRA and purchased with Pitman-Robertson Funds in 1939 (TWRA,
2001). The primary use of the CWMA is to provide hunting opportunities to the public.
The secondary use is to provide timber resources which are actively managed for three
purposes: 1) to provide a diverse array of habitat types, 2) to provide income for the State
of Tennessee, and 3) although somewhat controversial, to ensure future mast production.
Physiography, Geology, Soils, Topography, and Hydrology
The CWMA is located in the Highland Rim Section, Western Highland Rim
Subsection, of the Interior Low Plateau physiographic province (Quarterman and Powell,
1978). Geologic features are comprised of Mississippian limestone, chert, and shale
(Tennessee Division of Geology, 2012). Predominant so ils are Hawthorne Sulphura

4

Figure I. Location of Cbeatham County (purple line) and Cheatham Wildlife Management
Area in relation to Nashville and other towns in the region (Google Maps 20 I 2). Inset
shows location of Cheatham County in Tennessee (Wikipedia 2006).

Figure 2. Midd le Tennessee showi ng locations of counti es and the Metropolitan
Nashv ill e/ Davidson County area just cast of Cheatham County. Source:
http://www.state.tn.us/comaging/PutnamCoSCLnk .html.

Figure 3. Aerial photo of the Cheatham Wildlife Management Area showing
boundary (red line) and surrounding features. Ortho imagery courtesy of
Tennessee Spatial Data Server. CWMA boundary courtesy of the TWRA 01S
Department.

(approx. 60%) and Sengtown Gravelly Silt (approx. 20%) with other soil types
comprising low single-digit percentages (NRCS, 2008).
One geologic feature of some importance is the presence of a long, winding ridge
spanning the length of the CWMA from Sam's Creek Road (southern boundary) to the
northern boundary and beyond, extending to the Cumberland River close to Ashland
City. As a consequence of this ridge, as can be seen on a topographical map (TWRA,
2004), the western half of CWMA drains to the Harpeth River (which eventually drains
to the Cumberland River), while the eastern half drains directly to the Cumberland River.
The entire CWMA is deeply dissected creating many streams, both intermittently- and
permanently-aquatic. Additionally, ponds were constructed by TWRA staff to
complement naturally-occurring water sources (TWRA, 2001). Due to the nature of the
soils, water does not typically stand for long periods of time. According to the U.S.
Department of Agriculture (2002), the Hawthome-Sulphura-Sengtown association is
"excessively drained" and has "moderately rapid permeability." Based on personal
observations, naturally-occurring wetlands are rare to non-existent.
Vegetation
CWMA 's vegetation falls within the Mississippian Plateau Section of the Western
Mesophytic Forest Region that is part of the Deciduous Forest Formation (Braun, 1950),
which is recognized as the transition of the mixed mesophytic forest farther east and the
oak-hickory forest farther west (Duncan and Ellis, 1969). Additionally, the Tennessee
Valley Authority, in 1941 , described the forest type as Upland Hardwood, which
included oaks (Quercus spp.), hickories (Carya spp.), tulip poplar (liriodendron
tulipifera), black gum (Nyssa sylvatica), basswood (Tilia americana), and the occasional

yellow pine (Pinus spp.) (Quarterman and Powell, 1978). Duncan and Ellis (1969)
described further the upland hardwoods found in nearby Montgomery County and
separated «upland hardwoods" into four different types: I. white oak-northern red oak.hickory, 2. beech-maple, 3. post oak-black oak, and 4. red cedar-hardwood.
The most comprehensive study of the vegetation of the area comes from Klagstad
(2012). In her thesis, she identifies 9 naturally-occurring vegetation communities,
including riparian areas, seeps, mesophytic forests, dry/mesic forests, pine forests,
cliffi'talus areas, floodplain, flatwoods, and sinkhole/depression ponds. ln addition to the
naturally-occurring communities, she identified 4 anthropogenically-inspired vegetation
communities, including prairie/barrens due to pipeline crossings, artificial ponds,
fields/other clearings, and roadsides. This diverse array of communities in the CWMA
allows for an equally diverse array of vegetation.
Weather and Climate

According to Troll and Paffen (l 964), Cheatham County, as well as the entire
State of Tennessee, is considered to have a cool-temperate climate. Figure 4 depicts the
ambient temperature recorded every 2.5 hours with a HOBO® Data Logger placed near
the center of the CWMA from 1 September, 2009 to 24 June, 20 11.
Precipitation information fo r the study period was obtained from the Weather
Underground website (Weather Underground, 20 12). Figure 5 is a graph based on these
data, showing total monthly precipitation for the study period. It should be noted that the
precipitation information came from a weather station in Nashville, Tennessee,
approximately 32 linear km (20 mi) from the center of the CWMA.
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Figure 4. Graph of ambient temperatures recorded every 2.5 hours. 1 September. 2009 to 24
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CHAPTER III
METHODS AND MATERIALS
Target Population
All species of amphibians and reptiles occurring on the CWMA were targeted for
capture during this study. Table 1 is a list of species known to occur in Cheatham
County. For purposes of this research, the list was used to project what species of
herpetofauna might occur on the CWMA.

Survey Methods
Since the survey involved the capture, handling, and occasional need to euthanize
animals, Austin Peay State University required approval from the Institutional Animal
Care and Use Committee (IACUC). Methods of capturing or detecting herpetofauna
were adapted from the TWRA's Inventory Protocol (TWRA, 2007) and included: I) boxfunnel and pitfall traps used in conjunction with drift fences that completely encircled
selected ponds (Figures 6, 7 & 8), 2) cover-board arrays (Figure 9) placed adjacent to
encircled ponds (Figure l 0), 3) cover-tin arrays placed adjacent to encircled ponds
(Figure 10), 4) visual encounter surveys (VES) of streams, 5) incidental captures, 6)
placement of minnow traps in ephemeral pools, 7) hoop nets for turtle capture, and 8)
anuran call surveys. Construction of the arrays was accomplished between I July, 2009,
and 30 August, 2009. The survey period was from I September, 2009 to I July, 2011.
Drift-fence-location selection procedures and trap/cover placement were specific
to this research and are described as follows. Prior to selecting ponds for study, all
known ponds in the study area were visited during a dry period and the following
recorded: 1) surrounding habitat, e.g. forest, 2) presence/absence of emergent vegetation,
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Table 1. List of amphibian and reptilian species reported to occur in Cheatham County,
Tennessee (Redmond and Scott, 1996 [with online updates]; Scott and Redmond, 2008).
This list is used to predict the species expected to occur within the boundaries of the
Cheatham Wildlife Management Area. Reported habitat preferences (Buhlmann et al.
2008 (tuttles); Gibbons and Dorcas 2005 (snakes); Gibbons et al. 2009 (lizards);
Niemiller and Reynolds 2011 (amphibians)) are used to differentiate Species Likely to
Occur (denoted with single asterisk - *) and Species Not Likely to Occur (denoted with
double asterisk - **).
AMPIIlBIANS (28 species)
REPTILES (25 species)
Acris crepitans - Northern Crickel Frog•
Ambystoma maculatum - Spotted Salamander•
Ambystoma opacum - Marbled Salamander•
Ambystoma talpoide11m - Mole Salamander•
Ambystamo le.xanum - Small-mouthed Salamander..
Ambystama ligrinum - Eastern Tiger Salamande~
Anaxyrus americanus - American Toad•
Anaxyrus fow/eri - Fowler's Toad•
Desmognathusfuscus - Northern Dusky Salamander•
Eurycea cirrigera - Southern Two-lined Salamandc~
£ 11rycea longicauda - Long-tailed Salamander•
Eurycea /ucifuga - Cave Salamande~
Gastrophryne carolinensis - Eastern Narrow-mouthed Toad•
Hemidactylium scutatum - Four-toed Salamander•
Hy/a avivoca - Bird-voiced Trecrrogu
fly/a chrysoscelislversicolor complex - Gray Tree frog•
lithobates catesbeianus - Bullfrog•
lithobates clamilans - Green Frog•
lithobates palustris - Pickerel Frog•
lithobates sphenocephalus - Southern Leopard Frog•
lithobates sy/valicus - Wood Frog•
Necturos maculosus - Mudpuppyn
Notophtholmus viridescens - Eastern Newt•
Plethodon dorsolis - Northern Zigzag Salamander•
Plethodon glulinosus - Northern Slimy Salamandc~
Pseudacris crucifer - Spring Peeper•
Pseudacris feriarum - Upland Chorus Frog•
Pseudotriton ruber - Red Salamander•
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Aglcistrodon contortrix - Copperhead•
Agkistrodon piscivoros - Cottonmouth••
Carphophis amoenus - Eastern Wormsnakc•
Chelydra serpenlina - Snapping Turtle•
Chrysemys picto - Painted Turtle ..
Coluber constrictor- North American Racer•
Crotalus horridus - Timber Rattlesnake•
Diadophis punctotus - Ring-necked Snake•
Grap/emys geographica - Northern Map TurtJc..
Kinosternon subrubrum - Eastern Mud Turtle•
lampropeltis getulo - Common Kingsnake•
Nerodia erylhrogaster - Plain-bellied Watcrsnakc••
Nerodia sipedon - Northern Watcrsnakc•
Opheodrys aestivus - Rough Grecnsnake•
Ponlherophis spiloides - Gray Ralsnakc•
Plestiodonfasciatus - Common Five-lined Skink•
Regina seplemviltota - Quccnsnake•
Sceloporus undulatus - Eastern Fence Liuu-d•
Scincella lateralis - Little Brown Skink•
Sternotheros odorotus - Eastern Musk Tunic••
Storeria deluryi- Dekay·s Brownsnake•
Storeria occipilomacu/o/a - Red-bellied Snake•
Terrapene carolina - East.em Box Turtle•
Tliomnophis sauritus - East.cm Ribbonsnakc•
Thomnophis sirtalis - Common Gart~akc•

PITFALL

BOX-FUNNEL TRAP

Figure 6. General layout of the drift fences, pitfalls and box-funnel traps used in this
study.
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Figure 7. Location of pitfall traps in relation to the drift fence.

Figure 8. Location of box-funnel traps in relation to the drift fence and
pond.
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Figure 9. lllustration of a typical cover-board array. Cover boards were sized 6 lcm x
61cm x 1.3cm and placed no closer than 3 m from the nearest neighboring coverboard.
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Figure I 0. Example of cover-board, cover-tin, and drift fence layout. All cover tin
pieces were 61 cm x 122 cm and each array contained 13 pieces with a minimum of
IO m between pieces.
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e.g. cattails, 3) water presence, and 4) presence/absence offish. Ponds were then
categorized according to these four characteristics.
For this study, characteristic # 1 (surrounding habitat) was further defined and all
ponds placed in the following categories based on distances from each pond's edge to the
nearest forest edge. Categories included: 1) interior forest pond (pond center is >75 m
ins ide a forest edge), 2) edge pond (pond center is < 20 m inside or outside an existing
forest edge, 3) open field pond (pond center is > 30 m from nearest forest edges), or 4)
clear-cut pond (surrounded by early-successional woody vegetation, regardless of
distance from intact forest edge). Distances used and surrounding habitat labels, e.g.
interior forest, are adapted from Rothermel and Semlitsch (2006). All other
characteristics (vegetation, water, fish) were specific to this research.
These criteria created the potential for eight drift fence locations. However, based
on pond reconnaissance, there were only five: 1. interior forest pond without emergent
vegetation, 2. clear-cut pond without emergent vegetation, 3. edge pond with emergent
vegetation, 4. edge pond without emergent vegetation, and 5. field pond without
emergent vegetation. The three remaining possibilities (interior forest pond with
emergent vegetation, clear-cut pond with emergent vegetation, and field pond with
emergent vegetation) were not observed during reconnaissance. Ponds from each
category were randomly selected for this study by randomly drawing their names from a
cup.
Cover-board arrays were constructed following the aforementioned TWRA
protocols and situated adjacent to the drift fences (TWRA, 2007). Array locations were
determined by assigning four quadrants (north, south, east, west), assigning numbers to
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the quadrants, and randomly choosing a quadrant location using the method described for
selecting ponds. Cover-tin transects radiated in a straight line away from the pond in the
opposite direction of the placement of the cover boards. For example, if the cover-board
array was located on the west side of the pond, the cover-tin transect ran due east from
the pond for a distance outlined in the TWRA protocols.
The duration for this survey was originally one year, encompassing seasons and
cycles as outlined in TWRA protocols. However, in an attempt to locate Anaxyrus

fowleri (see Chapter V, Discussion), anuran call surveys were extended to 1 July, 201 I.
Box-funnel and pitfall traps were open for a period of three nights per trapping month.
Dates for trapping and checking cover structures were systematically selected, with
opening, checking, and closing performed as close to 30 days apart as possible. The
exceptions were made based on hunting seasons and hunter usage. Deer season opened
the last Saturday in September and closed the last day of December and turkey season
opened the last Saturday in March and closed May 15 th • During these seasons, there were
periods of high numbers of hunters, most notably the opening 2 weeks of each season and
on the weekends. Due to safety concerns and respect for hunter opportunity these periods
were avoided, resulting in a range of27 to 33 days between trapping times.
In an attempt to capture pond turtles, hoop nets were baited with sardines and set

in ponds with drift fences on the day that the traps were opened, April through August.
Each hoop net was checked daily during the trapping period.
Locations for stream VESs were chosen via the following procedure. The
numbers one through 18 were written on separate pieces of paper, representing the 18
compartments located on the CWMA. Twelve of those compartments were randomly
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chosen from a glass, and then a fishless, permanent stream occurring in each
compartment was chosen by the researcher. It is important to note that the final stream
choice was not randomly chosen, but was chosen based on accessibility and cover
availability. Accessibility to streams was important to consider due to time limitations of
the researcher. Cover, in the form of rocks, logs, leaves, etc, is available on most streams
of the CWMA. However, there are some streams where the beds are solid bedrock.
These streams are straight runs, have no pools, and are devoid of cover. This dearth of
cover is presumably due to unimpeded stream flow. Through personal observation, these
streams do not provide optimal habitat for amphibians.
To sample ephemeral ponds, 2 minnow traps each were placed in seven ponds
during the same months that the box-funnel and pitfall traps were open, but only when
water was present.
Data Collection

Once captured, species and sex (if possible) of all specimens were identified and
the animals were weighed, measured (snout-vent length and total length), photographed
(if required), and released at point of capture (excluding voucher specimens). In addition

to specimen-specific da~ the following were also recorded: date, site code, gear type, air
temperature, and ground/water temp. Latitude and longitude of each capture was
recorded utilizing a GPS receiver (Garmin® etrex swnmit).
Identification and Nomenclature

Identification of specimens was made using guides published by Conant and
Collins (1998) and Trauth et al. (2004). Scientific nomenclature follows that used by
Crother (2008).
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Record Keeping and Voucher Specimens

All information pertinent to this research was recorded utilizing data sheets
designed and provided by the TWRA (See Appendix). The data were then entered into
Microsoft Excel for digital storage. A map was created using ArcMAP 9.2® for each
species captured (See Appendix). A minimum of one voucher (specimen or photograph)
of each species encowitered was accessioned into the David H. Snyder Museum of
Zoology at Austin Peay State University in Clarksville, Tennessee.
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CHAPTERIV
RESULTS
Taxa Encountered
From l September, 2009 to 31 August, 2010, 2,395 individuals were recorded,
representing 4 orders and 13 families, utilizing all methods described in the materials and
methods (excluding anuran call surveys). There were 7 amphibian families represented
by 12 genera and 20 species, while the 6 reptilian families were represented by 19 genera
and 21 species. Table 2 lists the species and numbers of individuals captured using each
sampling method.
Of the 20 amphibian species recorded, there were 9 salamanders and 11 frogs and
toads. Anuran call surveys did not reveal any additional species that were not physically
captured. Of the 21 reptilian species, there were 15 snakes, 3 lizards and 3 turtles. Of the
41 total species documented, three (Crolalus horridus, Heterodon platirhinos, and

Terrapene carolina) were listed by the TWRA as GCN (Greatest Conservation Need)
species (TWRA, 2005). Additionally, 4 species (Heterodon p/atirhinos, Lamprope/tis

triangu/um, Trachemys scripta, and Virgina va/eriae) were added to those previously
known to occur in Cheatham CoW1ty. Further, 2 subspecies of Lamprope/tis triangu/um
(L. t. triangu/um and L. t. syspi/a) were documented.
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Table 2. List of species captured and number captured per sampl ing method. Species
highlighted in yellow represent species recorded in Cheatham County fo r the first time. The
asterisk for Lampropeltis triangulum refers to the capture of the 2 subspecies,£. t. syspila (Red
Milksnake) and L. t. triangulum (Eastern Milksnake). YES= Visual Encounter Survey, CB=
Cover Boards, CT= Cover Tin, INC = Incidental, MT= Minnow Trap, and HN = Hoop Net.
Sampling Methods
Species - Common Name
Frogs or Toads
Aeris c.-epitans - Northern Cricket Frog
Anw:yrus amtrimnus - American Toad
Grutrophryne mrolineruis - Eastern Narrow-mouthed Toad
Hy/a chrysosceli*rsicolor complex - Gray Trec(rog
Lithoba1es co1esbeionus - Bullfrog
L,thobates clomitons - Gre<:n Frog
Lithobates pafuslris- Pickerel Frog
Lithoba1es sphenocephafus - Southern Leopard Frog

Drift Stream
Fence VES CB

CT

INC

MT

tfN

Totals

137
9

137

10
IIS

18
120
37
70

37
66

Lithoba1es syfvaticus - Wood Frog
Pseudacris cn,cifer - Spring Peeper
Pseudacrisferianim - Upland Chorus Frog

Salamanders
Ambystomo macufotum - $polled Salamander
Ambystomo opacum - Marbled Salamander
Ambystoma tafpoideum - Mole Salamander
Ambystama tigrinum - Eastern Tiger Salamander
Desmognathusfascus- Northern Dusky Salamander
Eurycea ci"i~ra - Southern Two-lined Salamander
Notophthalmus viridescens - Eastern Newt
Plethodon dorsa/is - Northern Zigzag Salamander
Pseudotriton niber - Red Salamander

7

927

9
IS
7

20

9S

74
9

400

366

20

21

935
12
18
7
10
768
47

6

3

Turtles
Che/ydra serpentina - Snapping Turtle
Terrapene caro/;no - Eastern Box Turtle
TraCMmys scrlpta- Pood Slider

Lizards
2

Plestiodonfasciatus - Common Five-lined Skink
Sce/oporus undulotus- Eastern Fence Li7.8Jd
Scinceffo foterafis- Little Brown Skink

13

I]

14

4
18

Snakes
Agkistrodon conlorlrix- Copperhead
Carphophis omoenus - Eastern Wormsnake
Coiuber constrictor- North American Racer
Crotafus horridus - Timber Rattlesnake
Diadophls puncto/us - Ring-necked Snake
Heterodon plalirhil101 - Eastern Hog-nosed Snake
lomprope/lis getufo - Common Kingsnakc
lampropellls trlCJr1gulum - Milksnake•
Nerodia sipedon - Northern Watersnake
Oplieodrys aeslivus - Rough Grccnsnake
Panthe,-ophls splfoides - Gray Ratsnakc
Storer/a occipitomacufuta - Red-bell ied Snake
Thomnophis sauritus - Eastern Ribbonsnakc
Tfwmnophis sirtolis - Common Gartersnake
Virginia vakrlall- Smooth Earthsnakc
TOTALS

""
22

86

37

2

3

16

27

4-0

2395

Seasonal Abundance
Amphibians

Amphibian seasonal abundance is depicted in Figure 11. Total amphibian
abundance was highest in the spring, followed by fall then winter, and was lowest during
the summer. Anuran abundance was likewise highest in the spring, followed by fall, but
differed in that summer and winter tied for lowest. Salamander abundance peaked in the
fall, followed by a tie between winter and spring, and was lowest during the summer.

Ambysloma maculalum was by far the most common woodland salamander
encountered. The next closest, Ambystoma talpoideum, was outnumbered 52-to-l.

Ambysloma opacum was found less often, rarely in a trap, and no Ambystoma tigrinum
adults were captured, only recent metamorphs. Nolophlhalmus viridescens was found in
large numbers, in terrestrial, permanently-aquatic, and ephemerally-aquatic habitats.
The most abundant anuran species captured was Anaxyrus americanus, followed
closely by Lilhobates c/amilans. Lilhobates sphenocephalus was also encountered in
good numbers. The least encountered anurans were the area's 4 species ofhylids: Acris

crepitans, Hy/a chrysosce/is/versico/or, Pseudacris feriarum and P. crucifer.
Reptiles
Reptile seasonal abundance is depicted in Figure 12. Total reptilian abundance
was highest in the fall, followed closely by spring, then summer. No reptilian species
were encountered during winter. Lizards and turtles, with only 3 species each, were the
least encountered groups.
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Figure 11. Seasonal abundance of amphibians recorded on the CWMA between I
September, 2009 and 31 August, 20!0.
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Figure 12. Seasonal abundance of repti les recorded on the CWMA between I
September, 2009 and 31 August, 20 I0.
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Sceloperus undu/atus was the most common species of lizard encountered (13
captures), while Plestiodonfasciatus and Scincella /ateralis were represented by only two
specimens each. However, P. fascia/us is thought to be well-represented on the CWMA
as it was frequently observed thermo-regulating on building walls and foundations in
situations not conducive to capture with the methods used in this study.

Terrapene carolina was the most frequently encountered turtle species. Chelydra
serpenlina and Trachemys scripta were the only aquatic turtles encountered. Although C.
serpenlina was not captured alive during the survey, the species is vouched by skeletal
remains and personal observation. Trachemys scripta was found crossing a road, far
from any pennanent water source. Hoop netting efforts yielded no captures.
Species richness was highest among snakes, with abundance peaking in the fall
and being somewhat lower during the spring and summer. Co/uber constrictor was the
most frequently encountered snake (18 captures), with more than double that of the next
closest species, Virginia valeriae (8 captures), a species that had not been previously
reported in Cheatham County, Tennessee. The remaining species of snakes on the area
were represented from 1 to 5 captures.

Distribution
Table 3 lists the captured species and the major habitat types in which they were
found. It is important to note that not all of the habitat types were sampled equally. This
was due to limitations in the sampling protocols. For example, permanent ponds (the
locations of all drift fences) were not available in every habitat type.
Among habitat types with permanent ponds, field/forest ecotones (there were 2
trap sites in this habitat type) yielded the greatest number of species (28), while scrub-
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shrub stage of a clear-cut yielded the least (16). Field/forest ecotones also yielded the
greatest number of amphibians (17), while scrub-shrub stage of a clear-cut yielded the
least (9). Field/forest ecotones also yielded the greatest nwnber of reptiles (11 ), while
mature hardwood and scrub/shrub stage of a clear-cut tied for the least (7).
Other habitat types listed in Table 3 represent habitats where some type of array
was installed or a YES was conducted but did not feature a complete array. For example,
the old-field habitat represents an ephemeral pond where only minnow traps were placed,
which may help explain why no reptilian species were collected there. Likewise, the
pole-stage of a clear cut only featured a cover-board array, which may or may not
account for the low number of species represented.
Several species were encoW1tered in more than one habitat type. In the habitat
types where multiple trapping arrays were installed around permanent ponds (MH, SS,
EH, EF), Anaxyrus americanus, Lithobates c/amitans, L. palustris, L. sphenocephalus,

Ambystoma maculatum, Notophthalmus viridescens, Plethodon dorsalis, Pseudotriton
ruber, and Terrapene carolina were all encom1tered.
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Table 3. List of species captured and the major habitats in which each was found. All fo rest
habitat types are upland. Habitat codes are: MH=Mature Hardwood, PS=Pole-stage C lear Cut,
SS= Scrub/shrub-stage Clear Cut, EH=Field/forest Ecotone, OF=Old Field, and EF= Earlysuccession Field.
Species - Common Name
Frogs or Toads
Acris crepilans - Northern Cricket Frog
Anaxyrus americanus - American Toad
Gastrophryne carolinensis - Eastern Narrow-mouthed Toad
Hy/a ch,ysoscelislversicolor complex - Gray Tree frog
lithobates catesbeianus - Bullfrog
lithobates clamitans - Green Frog
lithobates palustris - Pickerel Frog
lithobates sphenocephalus - Southern Leopard Frog
lithobates sylvalicus - Wood Frog
Pseudacris crucifer - Spring Peeper
Pseudacrisferiarum - Upland Chorus Frog
Salamanders
Ambystoma maculatum - Spotted Salamander
Ambystoma opacum - Marbled Salamander
Ambysloma 10/poideum - Mole Salamander
Ambystoma tigrinum - Eastern Tiger Salamander
Desmognathusfuscus - Northern Dusky Salamander
Eurycea cirrigera - Southern Two-lined Salamander
Notophthalmus viridescens - Eastern NcYI!
P/ethodon dorsalis - Northern Zigzag Salamander
Pseudotriton ruber - Red Salamander
Turtles
Chelydra serpentina - Snapping Turtle
Terrapene carolina - Eastern Box Turtle
Trachemys scrip/a - Pond Slider
Lizards
Plestiodonfasciatus - Common Five-lined Skink
Sceloporus undulatus - Eastern Fence Lizard
Scincella /ateralis - Little Brown Skink
Snakes
Agkistrodon contortrix - Copperhead
Carphophis amoenus - Eastern Wonnsnake
Coluber constrictor - North Americnn Racer
Cro1alus horridus - Timber Rattlesnake
Oiadophis punclatlls - Ring-necked Snake
Heterodon plalirhinos - Eastern Hog-nosed Snake
lampropeltis get11la - Common Kingsnake
lampropeltis 1riang11lum - Milksnake
Nerodia si{Jedon - Northern Watcrsnakc
Opheodrys aeslivus - Rough Grcensnakc
Pon1herophis spiloides - Gray Ratsnakc
Storeria occipitomaculata - Red-bellied Snake
Thamnophis sauritus- Eastern Ribbonsnakc
Thamnophis sirtalis- Common Gartersnake
Virginia valeriae- Smooth Earthsnake
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CHAPTERV
DISCUSSION

Species Richness Comparisons
This survey documented 20 species of amphibians (11 frogs and toads and 9
salamanders) and 21 species of reptiles (3 turtles, 3 lizards, and 15 snakes) occurring in
the CWMA. Of the 41 total species documented, 3 species (Crotalus horridus,

Heterodon platirhinos, and Terrapene carolina) were listed by the TWRA (2005) as
GCN (Greatest Conservation Need). Additionally, 4 species (Heterodon p/atirhinos,

Lampropeltis triangu/um, Trachemys scrip/a, and Virginia valeriae) were added to those
previously known to occur in Cheatham County. Further, 2 subspecies of Lamprope/tis

lriangulum (L. t. triangu/um and L. I. syspila) were documented.
Authors of some herpetological surveys give a percentage of species captured
versus the number having been reported historically in the region where the study area
was located (Davenport, 2005; Davenport and Scott, 2009; Scott, 1991 ). This percentage
should not be viewed as a measure of survey success because the diversity of habitat
types region-wide in most cases will exceed that of a smaller study area within the region.

If that be the case, one would expect only a fraction of the total species having been
documented across the entire region.
Utilizing habitat preferences reported in Niemiller and Reynolds (2011) for
amphibians, Buhlmann et al. (2008) for turtles, and Gibbons and Dorcas (2005) for
snakes, 8 species (Ambysloma texanum, Hy/a avivoca, Neclurus maculosus, Agkistrodon

piscivorus, Chrysemys picla, Graptemys geographica, Nerodia erythrogasler, and
Sternotherus odoratus) on the list of those known to occur in Cheatham County (Table l)
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can be eliminated from those expected in the CWMA (Table 1) due to absence of suitable
habitat. This leaves 25 species of amphibians and 20 species of reptiles expected in the
CWMA based on available habitats. In thi s study, 20 of25 (80%) expected species of
amphibians and 17 of20 (85%) expected species of reptiles were collected (Tables I and
2). This amounts to an 82% overall success rate of documenting species expected in the
CWMA based on their reported habitat preferences and the assumption that those habitats
are available in the CWMA. In addition, 4 species of reptiles never before found in
Cheatham County were collected: Trachemys scripta, Heterodon platirhinos, Virginia
valeriae, Lampropeltis triangulum, represented by 2 subspecies, L. I. triangulum and L. t.
syspila. According to Conant and Collins (1998), Cheatham County is in an area where
L. I. lriangulum, L. I. syspila, and L. J. elapsoides occur together. The new county

records do not represent any range extensions and the species involved are not considered
rare. Their previous absence from the Cheatham County records is most likely due to a
lack of concerted sampling effort of the county as a whole.
As previously stated, the CWMA is located in the Highland Rim Section, Western
Highland Rim Subsection of the Interior Low Plateau physiographic province
(Quarterman and Powell, 1978). It is therefore useful to make some basic comparisons to
other herpetofaunal surveys conducted in the Western Highland Rim (Table 4). Table 4
indicates a correlation between the size of the survey area and the number of
herpetofaunal species captured. This is most likely due to the likelihood that a larger area
would have a greater diversity of habitat types, which would consequently result in a
greater diversity ofherpetofauna. Similar to the other areas surveyed, it appears that the
CWMA follows this trend as well.
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Table 4. Comparison of the sizes and numbers of species ofherpetofauna documented in 7
surveys conducted in the Western Highland Rim. Surveys are listed in order from largest area
surveyed to smallest area surveyed. The data suggest a correlation between the size of the survey
area and the number of herpetofaunal species captured.

Study
Zirkle( l 993)
This study (2013)
Scott and Williamson ( I 999)
Davenport (2005)

Total No. of S~cies Ca[!turcd
Amphibians Reptiles Species

Area Surveyed

Size

Fort Campbell Mi li tary Reservation

42.669 ha

26

23

49

8.422ha

20

21

41

Cheatham Wildlife Management Arca
Haynes Bottom WMA

393 ha

20

15

35

Fort Donelson National Battlefield

243 ha

17

20

37

Shelton Ferry Wetland

176ha

20

14

34

Fitch (1998)

Dunbar Cave State Natural Area

44 ho

16

18

34

Scott (1991)

Barnett Woods State Natural Area

28ha

15

10

25

Rozelle and Scott ( 1995)
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Expected Species Not Found
This section pertains to the 18% of expected species (8 of 45) that were
unaccounted for in this study. The 8 species in question are those that have been
documented in the general vicinity of the CWMA and that are known from habitats that
exist on the area.
The most notable species absent from the capture list is Anax:yrus fowleri.
Previous studies in the region (Davenport, 2005; Fitch, 1998; Rozelle and Scott, 1995;
Scott, I 967; Scott, 1991; Scott and Williamson, 1999; Snyder, 1972; Zirkle, 1993) all
note its presence. Anuran call surveys on the CWMA were extended in an attempt to
locate this species, but no specimens were detected. In the studies by Davenport (2005)
at Fort Donelson National Battlefield and Scott and Williamson (1999) at Haynes Bottom
Wildlife Management Area, A. fowleri accounted for more captures than A. americanus.
Zirkle (1993), in his study of Fort Campbell Military Reservation, does not state capture
numbers but notes A. fowleri "were abundant ... and recorded from every upland habitat
type." Rozelle and Scott (1995) noted the presence of A.fow/eri as one of the IO
dominant anuran taxa at Shelton Ferry Wetland, but did not list it among the 7
"commonly seen, heard, or trapped" species. According to Scott (1991), captures of A.

americanus and A. fowleri were nearly equal at Barnett Woods Natural Area. No other
studies were located that mention a conspicuous absence of this toad. It is certainly
possible that A. fowleri does occur on the CWMA and merely evaded detection, but if
present it must be uncommon. Continued efforts may yet locate A. fowleri on the
CWMA.
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The other notable species absent from the CWMA capture list is Plethodon

glutinosus, which was among the sa1amanders found in several surveys in the region
(Ashton, 1966; Davenport, 2005; Fitch, 1998; Rozelle and Scott, 1995; Scott, 1967;
Scott, 1991; Scott and Williamson, 1999; Snyder, 1972; Zirkle, 1993). According to
Scott (1991 ), P. glulinosus was the most frequently encountered salamander species at
Barnett Woods Natural Area. Similarly, Zirkle (1993) states "P. glutinosus and

Ambystoma maculatum were the most abundant woodland sa1amanders encountered" at
Fort Campbell Military Reservation. In Davenport's (2005) study of Fort Donelson
National Battlefield, P. glutinosus was the second most frequently encountered
salamander species, behind P. dorsalis. This absence of P. g/ulinosus at the CWMA may
be explained by this study's sampling design. The VESs were conducted in streams and
along the immediate stream edges, habitats that are not typically attributed to P.

glutinosus. Snyder (1972) suggested searching under rocks and rotting logs in
woodlands. Admittedly, this study did not conduct searches of this type, but instead
relied on cover-board arrays to attract woodland, non-pond-breeding sa1amanders, which
most likely led to P. glulinosus going undetected.
According to Redmond and Scott (1996, with updates online), there are 3 species
of Eurycea that occur in Cheatham County: E. cirrigera, E. /ongicauda, and E. lucifuga.
This survey of the CWMA only documented E. cirrigera. A review of similar studies in
the region concerning the occurrence of these 3 species yielded the following results.
Snyder (I 972) found all three species in Land Between the Lakes. Scott ( 1967), Scott
(1991), and Zirkle (I 993) documented the occurrence of all 3 species in their studies of
Montgomery County, Barnett Woods Natural Area, and Fort Campbell Military
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Reservat ion. Davenport (2005) and Scott and Williamson ( 1999) documented£.
cirrigera and E. lucifuga at Fort Donelson National Battlefield and Haynes Bottom

WMA, while Fitch (I 998) and Rozelle and Scott (1995) documented£. /ongicauda and
E. lucifuga occurring together at Dunbar Cave State Park and Shelton Ferry Wetland.

These mixed results suggest uneven distributions for these species across the
northwestern Highland Rim.

The 4 remaining species that were unaccounted for include I salamander
(Hemidacty/ium scutatum), 1 turtle (Kinosternon subrubrum), and 2 snakes (Regina
septemvillata and Storeria dekayi). All of these are known from near-by loca1ities in

Cheatham County (Redmond and Scott, 1996 with online updates; Scott and Redmond,
2008). Furthermore, suitable habitats, as described in a number of sources (Conant and
Collins, 1998; Jensen et al., 2008; Niemiller and Reynolds, 2011; Petranka, 1998;
Buhlman et al., 2008; and Gibbons and Dorcas, 2005) fo r all or a combination oflhese

species, exist on the CWMA. Thus, their absences cannot easi ly be explained, but must
indicate sparse populations of each species on the area, if present at all.
Seasonal Abundance

Seasonal abundance of the numbers of species of amphibians and reptiles
encountered in this study was compared to that reported by Davenport (2005) at Fort
Donelson National Battlefield, Rozelle and Scott ( 1995) at Shelton Ferry Wetland, Scott
and Williamson (1999) at Haynes Bottom WMA, and Zi rkle, ( 1993) at Fort Campbell

Military Reservation.
Seasonal abundance of the amphibians in this study closely matched what
Davenport (2005) observed at Fort Donelson National Battlefield, but differed widely
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among reptiles. This difference was possibly due to TWRA's sampling protocols, which
do not allow drift fence or cover-tin sampling from June through August. Basically,
catching/detecting reptiles during the summer when they can be most active, relies on
VES, road cruising, or incidental capture. As stated previously, VESs for this study
focused on streams, while road cruising was not a technique utilized.

Sampling Techniques
There were many sampling techniques utilized during the course of this study.
The drift fences were the most effective, not only in total number of specimens captured

(1 ,786), but also in the greatest number of species documented (28). Cover tin yielded
the fewest number of individuals captured (16), whi le stream VESs accounted for the
least number of species (4).
Many species were detected by more than one technique, while other species were
detected by only one. Drift fences were responsible for the greatest number of species

detected that were not detected by any other techniques (9), followed closely by
incidental captures (7). VESs in streams and their immediate edge did not detect any
species that were not accounted for by other survey techniques, and neither did cover-tin,
anuran cal I surveys, or hoop nets.

It should be noted that VESs in habitats other than streams and road cruising,
which were not used in this survey, might have upped the total species counted.

According to Davenport (2005), most of the species recorded in that study were detected
using road cruising. Out of8 survey techniques, 4 of them detected species not detected

by any other technique. This reflects the suggestion that Ryan et al. (2002) makes that no
single sampling technique is like ly to reveal all species present in a region.
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Man-made Ponds

As previously stated, the CWMA features man-made ponds installed throughout
the years to provide water for wildlife in upland areas (TWRA, 200 I). Five of these
ponds (with year-round hydro-periods) were sampled utilizing drift fences. Seven others
(without year-round hydro-periods) were sampled utilizing minnow traps. Every pond
sampled was utilized by amphibians, albeit some more than others. Only 2 of the 20
species (Pseudacris feriarum and Plethodon dorsalis) of amphibians captured during the
survey were not encountered at man-made ponds. Without further studies, it is
impossible to conclude with scientific certainty that the man-made ponds are providing
critical, high quality habitat for the amphibians of the CWMA. However, the results of
this survey strongly suggest that many amphibians of the CWMA are attracted to the
man-made ponds. The capture of juveniles and larvae and the observance of eggs and
egg masses indicate a high level of reproductive success in these ponds. Once again,
further study would be required to determine the level of successful juvenile recruitment
of amphibians in the man-made ponds at the CWMA. However, it seems certain that the
dearth of naturally-occurring wetlands and pools on the area makes man-made ponds
important to the successful reproduction of its pond-breeding amphibians.
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CHAPTER VT
CONCLUSIONS
Based on the results of this survey. the following conclusions were drawn
concerning the herpetofauna of the CWMA:
I. This study reported three of Tennessee' s species (Crota/us horridus,

Heterodon p/atirhinos, and Terrapene carolina) that are considered of
Greatest Conservation Need (GCN) by the TWRA.
2. Four new species, including two new subspecies, were added to Cheatham
County's known herpetofauna during this study. These included

Trachemys scripta, Heterodon p/atirhinos, Virginia valeriae,
Lampropeltis triangulum triangulum and L.

I.

syspila.

3. The species richness at the CWMA is similar to that reported in other
studies conducted on the Western Highland Rim.
4. Of the 45 species of expected herpetofauna, 8 species were not
documented. Most notable of these were: I) Anaxyrus fowleri, and 2)

Plethodon glutinosus.
5. Seasonal abundance of amphibians was similar to that reported in other
studies conducted on the Western Highland Rim. However, reptilian
seasonal abundance was vastly different from other studies. As noted in
the discussion, this is most likely due to differences in sampling
techniques.
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6. Whi le the sampling techniques used in this study were effective, the
addition of road cruising and haphazard searches would most likely yield
additional species.
7. Additional sampling in habitats that were underrepresented in this study is
needed to fully document the herpetofauna of the CWMA.
8. The man-made ponds in the CWMA clearly attract several species of
amphibians. Further study is requi red to determine juvenile recruitment
success occurring at these ponds.
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