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ABSTRACT 

Fort Donelson National Battl efield is a 243-ha (600-acre) national park 

situated on the Cumberl and Ri ver at Dover in Stewart County, Tennessee. Located on 

the \\·estern edge of the Western Hi ghl and Rim, it is a highly dissected area of ridges 

and ravines covered mainl y by oak-hickory forest. Prior to this study, despite much 

\\'Ork in sunounding areas , no inforn1ation was avai lable on the herpeto fauna of the 

park . To remedy th is, the fo llowing objecti ves were established: 1) provide an 

inventory of herpetofauna within the Battl efield, 2) describe the species richness, 

abundance, and distribution of these animals, and 3) provide data on the comparati ve 

effectiveness of the assortment of survey techniques to be used. Sampling techniques 

employed included cover board anays and area searches in randomly selected plots, 

time-constrained searches along stream stretches, drift fences with pit and funnel 

traps at a vernal pond, night and day road surveys, and hand capture upon incidental 

encounters. 

The study was conducted from January 2004 to June 2005 . During the course 

of the study, 37 species ofherpetofauna (17 amphibians and 20 reptiles) were 

documented. This represents 66% of the 56 species considered possible for the area. 

None of the species found are considered rare, endangered or of special concern by 

federal or state authoriti es. Voucher specimens will be housed in the APSU Museum 

of Zoology along wi th a Microsoft Excel fil e containing the raw data from the study. 

Funding fo r this study was provided by Austin Peay State University's Center of 

Excellence for Field Biology and the National Park Service. 
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CHAPTER I 

INTRODUCTIO 

Nati onal parks in the United States represent undisturbed environments and 

potential corridors fo r organi sms to move from ecosystem to ecosystem (National Park 

Ser\'ice 2003a). In 1998. the U. S. Congress passed the National Parks Omnibus 

Management Act. This act expressed concern for biodiversity and the lack of monitoring 

of the biota within all national parks. The act also called for inventory data to be collected 

in each nati onal park for population and diversity assessment (National Park Service. 

2003a). 

Amphibians and reptiles (collectively constituting the herpetofauna) in various 

areas of northwestern Middle Tennessee have been described by Scott (1967), Scott and 

Snyder ( 1968), Snyder ( 1972), Scott et al. ( 1980), Redmond et al. ( 1982), Scott et al. 

( 1984 ). Yan No rman ( 1985), Yan Norman and Scott ( 1987), Scott ( 1991 ), Zirkle (1993 ), 

Rozel le and Scott ( 1995), Scott et al. ( 1995), White (1997), Fitch ( 1998), Rozelle ( 1999), 

Bufalino ( 1999), Scott and Williamson ( 1999), Williamson (2001 ), Scott et al. (2000), 

Scott (2002). and Bufalino and Scott (2002), thus providing sound data on herpetofaunal 

diversity within the ecoregion. Despite all of this information, no data exists, published or 

unpubli shed, on the herpetofauna of Fort Donelson National Battlefield. Thus a 

herpetofaunal survey at Fort Donelson is needed to provide base-line data on a significant 

part of the vertebrate fauna of the area and fill a void that exists in knowledge of these 

animals on government-owned lands in the region. 

Both reptile and amphibian populations have recently been demonstrated 

(Gibbons et al. , 2000) to be experiencing declines worldwide. Habitat loss and 



fragme ntati on ha\'c hcen ide nt ified as main causes (Gibbons and Stange l, 1999). 

1 anJscape alterati on and fo rest management techniques have also been shown to impact 

hcrptilc communities (Bl ock et al. , 1998.; DeMaynadier and Hunter, 1995). 

Hcrpctofaunal community compositi ons worldwide need to be evaluated to determine 

habitat use and their consequential conservation needs. 

Long-term monitoring of the status of populations is the key to assessing the 

causes of their dec line (Marsh and Goicochea, 2003). A few programs in North America 

ha\'e been established to monitor amphibian populations, but these programs do not 

include reptile monitoring. A surveying protocol must be establi shed to monitor both 

amphi bians and reptil es before populati on declines become critical. 

The goal of this study is to provide an inventory of the herpetofauna of Fort 

Donelson National Battlefie ld in Stewart County, Tennessee. More specifically, an 

understanding of the species di versity, abundance, and di stribution of these animals 

withi n the park is being sought. Also the stud y will provide data on the comparati ve 

effecti veness of the assortment of survey techniques to be used. 
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CHAPTER II 

DESCRIPTION OF T HE STUDY AREA 

Location and Size 

Fort Donelson ational Battlefield is a 243-ha (600-acre) national park (Nati onal 

Park Service, 2003b), located 1.6 km (1 mile) west of Dover, Tennessee (Figure 1). The 

entire park is located within Stewart County, Tennessee. The park is bordered by Barkley 

Lake (impounded Cumberland River) to the north and U.S. Highway 79 to the south . 

History 

fo rt Donelson National Battlefield was created in 1930 by Public Law 187. Land 

acquisi ti on fo llowed for the next two years. Restoration of the Forts earthworks was also 

begun in 193 1 along with hi storical interpretation planning. This provided the backbone 

of the park fo r development of roads, plaques, and reestablishment of native hardwoods. 

In 1933 . Fort Donelson was transferred from the Department of War to the National Park 

Service where it has remained until present. Land was obtained in various increments 

until 1989 to fonn the park as it exists today (Chester and Wallace, 1997). 

Physiography, Geology, Soils, Topography, and Hydrology 

Fort Donelson is located in the Highland Rim Section, Western Highland Rim 

Subsection of the Interior Low Plateaus province (Quartern1an and Powell, 1978). The 

bedrock of the park is of upper Mississippian age composed of various slowly soluble 

cherty limestone (United States Department of Agriculture, 1953). Narrow ridges, hill s, 

ravines, steep slopes, and floodplains provide the park with diverse habitats and 

3 
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11 1111!!rapl1 , \1"11 t, n , crnal ponds and two permanent 'lreams are present that . erve 

1, mg and hreeding areas for amphi bians (Petranka 1998 ). One stream. Indian Creek. 

!lo\\ <- 1ntenn1ttentl;, through an approxi mate 450-m stretch of the Battlefield (Figure 2) . 

Ele,at1om, in the Park range from 110 m (360 feet ) on the ri ver to 168 m (550 

feet ) 1)11 the ri dges (Chester. 1986). Most of the soils are rocky and shallow. thus nutrient 

poor fwe nt~-five soil types are found within the Park boundaries. fhe dominate of these 

are cherty. droughty. Bodine, and Baxter soils (Springer and Elder, 1980). 

Vegetation 

Fort Donelson is part of the Western Mesophytic Forest Region subsection of the 

Mississippi Plateau Section as described by Braun ( 1950). The general forest vegetation 

pattern is oak and oak-hickory dominated (Chester, 1986). Most of the park is deciduous 

forest with scattered agricultural fields . Some fields are being restored with native warm

season grasses whi le others are being mowed for aesthetic value (Figure. 2). All forests 

within the park boundaries are considered secondary due to previous logging and 

agricultural disturbances before park development (Chester and Wallace, 1997). 

Weather and Climate 

Stewart County is described as a warm-temperate, continental climate (USDA, 1953). 

Based on weather data collected over a 30-year period (1 971 -2000) at Dover and 

accessible from the Southeast Regional Climate Center' s web site 

(http://ww\.\- .dnr.state.sc. us/water/climate/sercc ). means for temperature and precipitation 

in the area are as fo llows: annual temperature, 14 C; coldest month - January, l C; 

warmest month at _ July, 25 C; annual precipitation, 135 cm; wettest month - March, 14 

cm . driest month October, 9 cm. 
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Figure 2. Aerial photo of Fort Donelson showing park boundary (red line). Photo 
provided by United States National Park Service. 
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\1 n111hl:, means for temperature and precipitation at Fort Donel son over much of the 

~,ud, period can he seen in Figu res 3 and 4. 
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Figure 3. Average monthly temperatures for Fort Donelson from February 2004 
through June 2005. Data provided by the National Park Service. 
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CHAPTER 111 

MATER IALS AND METHODS 

Target Population 

The target population for this study was all amphibians and reptiles that reside 

,, ithi n Fort Donelson ational Battlefield. By major groups, this includes members of 

the orders Caudata (salamanders), Anura (frogs and toads), Testudines (turtles), and 

Squamata (li zards and snakes). Based on published reports of occurrences in Land 

Bemcen the Lakes and other nearby areas, a li st of the species projected to be present 

appears in Table I. 

Survey Methods 

Fifteen random ly selected 1-ha plots served as the basis for sampling the Fort 

Donelson hcrpetofauna (F igure 5). These plots were establi shed by the Natureserve 

organi zati on for use by all researchers involved in inventorying the biodiversity of the 

Battlefield. Twelve of these plots fell within common wooded habitats in the park, 

,, hereas three vvere in partially open, successional or maintained fields. Each I-ha plot 

had t,,o intersecting transects of 30 m each (F igure 6). One transect ran East-West, while 

the other ran North-South . Ten meters out from the center point (intersect) in each 

direction along each transect, a piece of artificial cover was placed on the ground. The 

cowr objects placed along one transect were 140 by 140-cm sheets of roofing tin; along 

the other transect cover objects consisted of sheets of untreated pl ywood measuring 140 

by 140 by 0.65 cm. Beginning at 12 m from the center of each transect and extending to 

20 m in each direction. areas for constrained searches were marked off (National Park 

Service. 2003a). These areas (call ed ACS areas) were 8 by 8 min size (Figure 5). 
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Tahir I . I ist nf species of amphi bians and reptiles expected to occur within the 
h(1u1~dari_cs of Fort Donelson ati ?nal Battlefie ld based on publi shed and unpubli shed 
distnhut,on_data and reported habitat preferences. A single asteri sk (*) marks those that 
arc higl~ly likely _wo~~~r. a double asteri sk (** ) those considered very likely to occur, 
and a tnplc asteri sk ( ) tho e whose occurrence was least likely . 

AMPHIBIA S (24 species) 

\ otophrha/mus nridescens - Eastern Ne"1• 

4
111

/nsroma macularum - Spoiled Salamander• 

Amfn·sroma opocum - Marbl ed Salamander .. 

4mln stoma rexanum - Small mouth Salamander• .. 

4mh_1sron10 rigrinum - Ti ger Salamander• 

/)e1mog110rh11s cononri - Spoiled Dusky Salamander• 

Eun-ceo cirrigera - Southern Two-lined Salamander• 

/:unceo longicoudo - Long-tai led Salamander• 

/:11n-cca /11cif11ga - Ca, e Salamander .. 

!'lcrhodon dorsalis - Zig,rng Salamander• 

Plerhodon glur inosus - Northern Slim) Salamander• 

Pseudorriron ruber - Red Salamander .. 

Scaphiop11s ho/brook ii - Eastern Spade foot .. 

Bufo americanus - Ameri can Toad• 

Bufo fo1r/eri - Fowler's Toad • 

Acris crepirons - Nort hern Cricket Frog• 

Ilda ,-ersicolor complex - Gra) Tree frog• 

/h/a c,ner<'a - Green Trccfrog .. 

l'icudocris crucifer - Spring Peeper• 

Pieudacrisferiorum - Southeastern Chorus Frog•• 

(j(l\r ruphrrne corulinensis - Eastern Narrow-mouthed 

·1 oad ' 
Rona rntesheiana - 13ullfrog • 

/10110 clamiwns - Green Frog • 

1/(IIW sphenocephalo - Southern Leopard Frog* 

REPT ILES (32 species) 

Terropene corolino - Eastern Box Turtle• 

Trachemys scripta - Red-Eared Slider Turtle• 

Sceloporus undulatus - Fence Lizard• 

Cnemidophorus sexlineotus - Six-lined 
Racerunner• • • 
Eumecesfasciotus - Five-lined Skink• 

Eumeces inexpectatus - Southeastern Fi ve
lined Skink•• 
Eumeces laticeps - 13road-headed Skink* 

Scincella lateralis - Ground Skink• 

Carphophis amoenus - Eastern Wornisnake• 

C emophora coccineo - Searletsnake• • 

C oluber constrictor - Eastern Racer• 

Diadophis puncratus - Ring-necked Snake• 

Panrherophis spi/oides - Central Ratsnake• 

!feterodon platirhinos - Eastern Hognose Snake*• 

Lampropeltis colligasrer - Prairie Kingsnake• • 

Lampropelris getula - Common Kingsnake* 

Lampropeltis rriangu/um - Milksnake•• 

Xerodia erythrogaster - Plain-bellied Watersnakc .. 

,\'erodia rhombifer - Diamondback Watersnake .. 

Xerodia sipedo11 - Common Watersnake• 

Opheod1ys aestivus - Rough Greensnake* 

Piruophis me/anoleucus - Pinesnake* 

Regina sepre111 vi11ara - Queen Snake• .. 

Sroreria dekayi - Dekay's Brownsnakc• 

Storeria occipitomaculata - Red-bellied Snake* 

Tant illo corona ta - Southeastern Crowned Snake•• 

Thamnophis sauritus - Eastern Ribbon Snake* .. 

Thamnophis sirwlis _ Common Garter Snake• 

J ·irginio valeriae - Smooth Earth Snake• 

Agkistrodon conrorrrLt - Copperhead• 

Croralus horridus -Timber Rattl esnake .. 

Sistrurus mi/iarius - Pygmy Rattlesnake• .. 
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Specia l Habi tats 

•\rnu nJ one of the t\\·o \·emal pools in the k d .f , . 
· par , a n t 1ence (Dodd and Scott. 

JCN4) \,ith pitfall traps \\as erec ted to capture animal Al h f 
1 

• s. ong eac o t 1e park s two 

snwll streams. a 100-m reach was marked off and searched t I t hi R d . a eas once mont y. oa 

cruisin!.! at ni ght (Shaffer and Juterbock 1994) duri·ng each of th c I 
~ , e 1our seasons was a so 

conducted along the park' s 3.7 km (2.3 miles) of roads. 

Sa mpling Schedule and Protocols 

The park \\ as \'isited at least twice monthly with many weekly visits during peak 

ac ti\·ity peri ods from January 2004 through June 2005. Usually, sites were vis ited once 

\,eekly \\hen weather or time allowed. On each visi t, a potato rake was used to lift pieces 

of artific ial co\·er in each plot to check for animals taking refuge there. Rocks and other 

fores t debris were also overturned by hand in the ACS areas. At least once monthly, each 

I 00-m reach of stream marked for study was searched manually working upstream 

throughout its length. Throughout all seasons, even if water was no longer present, drift 

fences at ponds and wetlands were checked twice monthl y. The actual number of times 

per month the vari ous sites were visi ted appears in Table 2. 

Data Collection 

Each organism captured was measured or assessed for the following : mass, age 

class. snout-vent length (SVL), sex, and reproductive condition (National Park Service, 

2003a). Ab iotic data recorded each time a specimen was encountered included: date, time 

. ']) d d cription of microhabitat. General of day. temperature (ai r plus water or soi , an es 

weather conditions and weather conditions over the past 24 hours were also noted on 

each \ isit. 
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1 :ibk : ·um her, of time~ per month ove r the study peri od that each of the sampling 
,tatlllll~ \\'1~ \ i~i tcd. 

~arn~ l111B Si te, 
I in Pond " 1t h St reams Pond Without 

\ 1,>nlh Rand ,nn i'l<'ts l ranscct Dri1' l·cncc Reaches Drift Fence Roads Total 
·11~ J 

9 
_lanu ar. 

I chruar. 6 6 17 
\ larc h 2 

4 8 26 
\rril 6 8 JO 
\l a, J J J 17 
June J 2 25 
_1111\ 25 
·\U f'. U'll 4 4 25 
\ ertemher 4 8 4 I I 35 
(ktnher 6 8 25 
'\n,emhcr 7 8 25 
Jlcc,·mhcr 2 2 2 9 

Januar. ·us 2 4 10 

I ehruar. 3 2 24 

\l arch 4 19 

April 2 4 2 2 4 16 

\J a1 2 2 2 2 3 13 

June 2 2 2 4 13 

Total 40 55 82 42 33 108 311 

1 C 

r 

j 
J 

i 
I 



\ ( ,h1 hal Pns.1tinni nu S, <;te rn ((i PS) rccci\'er was used 1 1 k th d. 1· h - · • . o a c c coor 1natcs o cac 

'.1111·111,1h ca11ture lnca ti on. Soil samnlcs ,,·er 11 d 
• · 1· · • e co ectc once eac h month and returned to 

the lah fo r pl I anal~ sis. 

Id entification and Nom enclature 

Identi fication was made using keys by Alti g (1970), Conant and Collins (199 1), 

and t-.1ount ( 1975). With a few exceptions, scientifi c nomenclature fo llows that used by 

Crother ct al. (2000). 

Record Keeping and Voucher Specimens 

All data obtained in the study were recorded in the fi eld on custom designed data sheets 

(Appendix A) and later transfe rred to a Microsoft Access data base file fo r management 

and analysis. For documentation purposes. a voucher (either specimen or photograph) of 

each spec ies found in the park was accessioned into Austin Peay State University' s 

Museum of Zoology. A copy of fi eld notes taken throughout the study was deposited in 

the Austin Peay State Uni ve rsity Museum of Zoology. 

, ,.. 



CHAPT ER IV 

RESULTS 

Taxa Encountered 

Since January 2004. 11 0 days in the fie ld yield d 386 d · e recor s represent mg 3 7 

srccies ( 17 amphibians and 20 reptil es). A li st of the e al ·th th b f · · ong w1 e num ers o times 

each \, as documented in the Battlefield' s four major habitats (stream and streamside, 

pond. field. fo rest) appears in Table 3. Table 4 provides the sampling method or methods 

by which each spec ies was de tected. 

Of the amphi bian species encountered , there were 7 salamanders and 1 O frogs and 

toads. Among the 20 reptil e species were 2 turtles, 4 lizards, and 14 snakes. All species 

ha\'e been previously reported from the region (Snyder, 1972) and none are li sted at any 

leYel of conse rvati on concern (United States Fish and Wildlife Service, 2005 ; Tennessee 

Department of Envi ronment and Conservation, Division of Natural Heritage, 2004). 

The 3 7 species fo und represent 66% of the expected 56 species anticipated as 

poss ible res idents of the area. Of the 36 species considered highly likely to occur on the 

area. 32 (88%) were documented. Beyond this group, twenty-seven percent (4 of 15) of 

the \'ery likel y to occur species was documented (Eurycea lucifuga, Hyla cinerea 

Pseudacrisferiarum, and Lampropeltis triangulum) , while 20% (1 of 5) of the least likely 

to occur category was encountered (Regina septemvillata). Sixty-two voucher specimens 

· · · t · d f':or deposition in the Austin Peay includmg at least one of each spec ies were re ame 11 

State University Museum of Zoology. 
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1,1blc ~ "- rcc1c, nf amrhihians and rcpt '! d 1 cs ocumcnted f I 
JHl" ;11 l Prt Dnncbnn. ,amrlin 1, method d rom • anuary 2004 through June 

. - c- s elec ted hy a d th h . 
cncnuntcrcd 111 th e fnur major ha hi tats O tl · 11 c num er of times each was 

· · n 1c area I IS = 11 h 
cr111,111f. and RP Rand om plot searches. · ' ap azard searches. RC = Road 

'>ampltng 
Maier I labi tats 

', c,,cs z pn,mon :-,..amc Stream/ Pond 
Method(s ) Strcamsidc Site Field , alamandcrs Forest Total s 

\ ,uoph1h,1/m1L< l'lndesccn.1 - I' astern Nn 11 RC 
4mh_,·.<1nmo maC'U/0111111 - \ rotted '.'>alamandcr II S. RC 
/lnmngnut/111.1 cnnun/1 - SJ){ltted Dusk) Salamander HS 

2 

I 1uTCC<1 orngcra - 'inuthem T11 0-l1n ed 14 14 

\,ilamander I IS 

l unlt'J /111..tlugu -C:l\t.: 'la lamandcr I IS . RP 
f'ldhu1.l1111 tlorsaln - I 1g1ag \alamand~r I IS. RP 
/'/,'lim/011 g/1111110<11.1 - :-S. nrthem Sl11m Salamander 

-16 27 73 
11S. RP 

I rPf" Pr tnaJ, 
6 32 38 

/111(0 amenu.11111.1 - ,\111c r1can ·1 uad /\LL 
//11(0 fo" /,,,., - F1ll1 icr's Tnad /\ I.I. 

II 19 
2 I • 

-i< ns u,•plfam - ~orthem Cri c~et Frog 
21 -l .1 I 

!IS 

f fly/a ,·ers,color comrlc.x. - Gray Treefrog RC 
I 

/hla c111crea - Green Trce frng RC 
2 

l'seudacn s cruc,(er - Spring Peeper I IS 6 
J 

6 

I !'se11dacns(awru111 - Southea, tern Chorus Frog I IS 8 3 II 
Rana careshe w11a - llullfrog !IS. RP 2 3 
Ra11a clam//ans - Green Frog RC 

, , 
Ra11a sphenncephalo - Southern l.eorard r rog ALI. 13 16 ' Turtles ~ 
fr rropc11,· wro/1110 - l'a1 tern l3 ox Turtle /\L L 33 36 ~ 
lruch,·111_1.1 scnJ>lo- Rcd-1 :ared Slider IIS . RC 

I 1tard, 

\',rloporu1 11 11d11l0 111s - Fence Lizard !IS. RP -l 9 

l:.11111eces,lo.1cw111s • f'i 1 e-lincd Ski nk IIS. RP 3 

1:'11111,'C<'\ l0 11ceps - llroaJ-hcaded Sk inh IIS 

Sc 111cello l,11rrohs - Ground Skink 11S. RP 12 1-l 

Sn al-e, 

C ·urphophrs a111oe1111s - Easte rn \\'ormsnakc II S. RP 2 2 

C 0l11 her cnnstnctor - Eastern Racer r\LL 9 14 

/!wdop/11., p1111cta111s - Ring-necked Snake HS. RP 15 20 

Pa 111heroph1s spilo,dcs - Central Ratsnake RC I I 

f.amprope/11s ge 111 /a - Common Kingsnake ALL 8 4 12 

f.a111pmp,•l11s 1rw 11g11 /u111 - Milksnake RC I 

\aodw s1pedo11 - Common Watersnake HS 2 

Opheodrys aes11,·11s - Rough Grcensnake RC 

Regina sep1rnn·111a1a - Queen Snake HS 

Sroraw dew.1·1 - Dcka) ·s llro11nsnake !IS 2 2 

Str,re,,a ocup11u111acula1a - Red-be llied Snake 11S 
I 

llw111noph11 sirwl,s • Common Garter Snake HS. RP 
2 

i ·,,1(111ta l'alenae - Smooth Earth Snake HS. RP 9 12 

.·lgl.111rr,c/011 CUll(Ortrrx RC 
2 2 

Coreerhead 
·1 utall 30 I 16 45 197 386 
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Abundance and Distribu tio n 

\mphihians 

:\mrhihians \\ere more ahundant in sprin tl · -· g 1an 111 any other season (hgure 7). 

Thi s \\JS csrccially true for frogs and toads whose sp · · 1 d 1. ec1es nc mess ec 111ed 

rrogrcssi\"ely 0\ Cr the annual cycle. In contrast salamande b · d f: · l , r num ers rema111e air y 

constant across the seaso ns. except fo r a decided drop in the s Th · urnmer. e most spec ies 

caught in one month occurred during June 2004 when 9 species were logged (Figure 8). 

Plethodon clorsulis and P. glutinosus were the most abundant salamander species 

encountered depending on the season. Both were found mainly in the upland dec iduous 

fo rest habi tat \,·ith a few fo und near an upland pond site. Ewycea /ucifi,ga and 

.-1111hn10111a nwc11 /a111m were uncommon throughout the park probably due to a lack of 

limestone ca\·ems in the case of the fo m1er and insufficient breeding pools in the latter's 

case. Bufofo H'leri . B. americanus, Rana sphenocephala were the most abundant anuran 

spec ies . These organisms were encountered at multiple habitats including upland 

dec iduous fo rest. old fie lds, ponds, and roads. The least encountered anurans were Hy/a 

cinereo. /-1. ,·ersicolor complex. , Rana clamilans and A eris crepilans. This may have 

resulted from the lack of favorable or be an artifact stemming from inadequate sampling. 

Reptiles 

Reptiles exhibi ted a stepwise decrease in richness from spring through winter 

(figure 9 ). This trend held fo r all reptile groups, with the exception of lizards, whose 

. . .: II · · nter More reptiles species were species numbers peaked 111 sum mer and ie to zero 111 wi · 

. d · other month of the study (Figure 
caught in September 2004 (1 1 spec ies) than unng any 
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Figure 7. Seasonal abundance of th . 
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Figure 8. Monthly number of species caught at Fort Donelson National Battlefield, 
January 2004 to June 2005. The blue bars are amphibians and the red bars are 

reptiles . 
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Figure 9. Seasonal abundance of the major groups of reptile species documented 
at Fort Donelson ational Battlefield, Stewart County, Tennessee from January 
2004 to May 2005 . 
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n,odorh11 1n111ctot111 was the most comn,on k · • d · 
· sna e species ,oun . ( oluher 

,·on1tm tor and/ amprn/h'lti., RC fu/a niKra we re the next tr I d 
, mos ,requent y enco untere 

~nakc~ /,ompropc/tis trianR11l11m. Opheodrys aestiv,,s and A k . 
1 

d · 
· ' · · • , g 1s ro on contortn x were 

the least common snake spec ies with onl y one specimen of each documented. Scincella 

lutcralis \\·as the most abundant li zard species found at Fort Donelson. 

Al l spec ies were recorded in old fields and upland deciduous forest habitats. 

Terrepene carolina \Vas the most abundant of the two turtle species encountered. It was 

\, ide ly distri buted throughout the park in a wide array of habitats (old fields , streamside, 

and up land dec iduous forest). Trachemys scrip/a was primarily found in and along Indian 

Creek near its confluence with Barkley Lake. 

The di stribution of the major herpetofaunal groups (frogs and toads, salamanders, 

lizards. snakes, and turtles) as documented in this study at Fort Donelson can be seen in 

Figure IO. Individual species distribution maps, alphanumeric by genus, are located in 

Appendi x A. 

Sampling Effectiveness 

Surveys of special habitats were the most productive sampling methods utilized 

during thi s study. This technique yielded 25 species of herpetofauna. Haphazard searches 

and road crui sing followed closely yielding 20 species encountered and random plots 

h d plots tin cover objects were most yielded 16 species (Figure 1 I). Among t e ran om , 

effecti ve fo r sampling reptiles. 
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Figure 10. Distribution of records logged for the 5 major herpetofaunal groups at Fort Donelson 
National Battlefield, Stewart County , Tennessee from January 2004 to May 2005 
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Figure 11 Number of species of reptiles and amphibians detected by various sampling 
techniques for Fon Donelson ational Battlefield. Blue bars indicate reptiles and 
maroon indicates amphibians . 



\ rca c11n,tr:11ncd ,c;irche, \\ ithin the random plots were hcst fo r amphihian sampl ing 

11 1 f II re l 2 l 

\1ass-Lcngth Relationships 

The relati onship between mass and snout-vent length (carapace length in turtle) 

fnr each major gro up can be seen in Figures 13- l 7. In each case there appears to be a 

linear to cuf\·ilinear relati onship between the variables being compared. Not surpri singly, 

thi s indicates that as body length increases there is a corresponding increase in mass, 

"hich ma: cont inue C\'en after gro wth in length slows down or ceases. 
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figure 14 . Mass versus snout-vent length (SVL) of all salamanders caught at Fort 

Donelson from Jan uary 2004 to June 2005. 
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CHAPTER V 

DI SCUSSION 

;\ numhcr of reasons mav ex ist why onl 37 f h 
· Y O t e expected 56 species were 

found at Fort Donelson. First. the numbers of ind· ·d I f . . 
ivi ua so certain species may be so 

low that they were simply overl ooked. Second many h e: 
1 

. 
, erpeto1auna species, as suggested 

b, Dcrge et al. (200 I). are naturally elusive because of th · e: · 
1 . eir 1ossona nature, nocturnal 

hch:i , ior or cryptic co lorati on. Third the list of expected s · b d • ' pec1es was ase on regional 

d:ita fo r the surro undinQ ecoregion which includes a variety of h b't t d t h. 
~ a I a s an opograp 1c 

fea tures that are not found at Fo,1 Donelson. Fort Donelson is a relatively small resource 

patch with some form of regular human disturbance. 

For example. onl y 2 specimens of Ambystoma maculatum were found at the 

battlefield . Thi s species is very common throughout the Western Highland Rim as 

described in other local studies (Scott, 1967, Scott and Snyder, 1968, Snyder, 1972). Two 

ponds ,, ere located on park premises; however, neither held water for an extended period 

of tim e. Ponds are essential for reproduction in most amphibian species (Petranka, 1998). 

Continued monitoring within the Fort should document species not found in this study. 

Seasonal abundance data for both groups of herpetofauna are almost identical to 

Zirkle ( 1993) with the exception that more reptiles were found in the spring at Fort 

Donelson. The abundance of these groups mainly in spring and summer is directly related 

to their ectotherm life history. An ectotherm cannot function at full capacity when 

vari ables such as temperature, habitat, and refugia are not favorable or readily available. 

The monthl y breakdown of capture totals provides additional support for each groups 

peak ac tiv ity peri od. 
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1\ 11 c1ssortmcnt of inYcntory methods (d .b 
escn ed above) were deployed to sample 

the Fnn · s hcrpctofauna. Of these. visual searcl 
ies proved most successful in terms of 

~pccics ri chness. Most records obtained in thi s . 
· manner came whtle road cruising, 

especially during ra ins. ,vithin the dec iduous forest h b. Th. 
a 1tat. 1s also was the least labor 

in tensive survey method employed. The random plots d d h 
1 

. 
pro uce t e owest species 

richness. This may be due to the fact that only one plot was lo t d t ·ct h d ·ct ca e ou s1 e t e ec1 uous 

fo rest habitat in an open fi eld . Thus habitat di versity was v I h d ery ow among t e ran om 

plots resulting in low species richness and diversity. These results reflect the ideas of 

Ryan et al. (2002). who suggested that no single sampling method is likely to reveal the 

presence of all species of herpetofauna within a particular region. 

Within the random plots, cover objects made of tin were more successful for 

reptiles possibly due to its ability to absorb heat. This thennal energy may have attracted 

reptiles. and increased their ability to function. Area-constrained searches were conducted 

\\here no artificial cover existed but natural cover objects (fallen logs, leaf litter, and 

rocks) that remained moist beneath throughout the year were present. Salamanders were 

main ly fo und in these search grids and appeared to prefer the natural cover objects. 

Recent studies have found artificial cover objects are more beneficial in preventing 

habi tat destruction and conserving time; however, in this study without the area

constrained searches, a smaller yield of salamanders would likely have resulted (Monti , 

Hunter. and Witham, 2000). Both techniques proved successful in detecting salamanders; 

however area-constrained searches took more time. 

. ( d field and forest). The presence Anurans were fo und in all habitats stream, pon , , 

. . . h I d deciduous forest habitat was of some species (Hy/a cmerea) on roads 111 t e up an 
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~nrn c"hat surpri sin g. hccausc there was no suitable b d' h b' . 
ree mg a llat nearby. Perhaps their 

rrcscncc ,\as the result of them dispersing from or m · " bl . . 
ovmg to ,avora e habitat m the 

fl oodplain of the adjacent Cumberland River Some animals (e S h • h lb k') 
· .g. cap 1opus o roo 1 

may have been missed because they are explosive breeders and were simply not 

encountered when above ground. Salamanders of 4 species (Notophthalmus viridescens, 

Ambystoma maculatum, Plethodon dorsalis, and Plethodon glutinosus) were found 

mainly in deciduous forest habitat, many in pit traps near the edge of a ephemeral 

woodland pond. Two salamander species (Desmognathus conanti and Eurycea cirrigera) 

\\ ere found exclusively in stream beds, in or along the water's edge. Ewycea lucifuga 

was a surprising find due to lack of limestone rock outcrops and openings. One individual 

\,·as observed beneath a stack of treated logs of the type used for waterbreaks along the 

parks trails. Another was captured under a natural cover object within one of the random 

plots. 

Turtles were also found in 3 of the 4 habitats ( creek, field, and forest). Terrepene 

carolina was ubiquitous in its distribution throughout the Fort. Driving roads after rains 

was most productive, followed by haphazard searches. Trachemys scripta was mainly 

found in or along the permanent stream, not surprising since it is highly aquatic species. 

Some individuals encountered were observed laying eggs or emerging as hatchings from 

· · d d minantly found in the deciduous eggs laid on land near the stream. L1zar s were pre o 

d A " encountered in the field habitat. fore st some near the woodland pon . 1ew were 

. . d exposure to sunlight and higher Snakes pref erred the field habitat due hkely to increase 

abundance of prey. 



l he be \.. nf _i u\·cni\c indi\'iduals among all major herp groups was alarming. 

Rcrrnducti on may not he occurring at the Fort, but thi s is unlikely since suitable habitat 

. ,, 1·1ah\c to all groups with the possible exception of frogs. A more likely explanation 1s a\,, < -

for this phenomenon may be that survey techniques employed simply failed to detect 

ju\cnilcs or di spersing young. therefore causing a sampling bias. Using sampling 

methods specifically designed to capture young individuals might reveal this observation 

to he unfounded. 



CHAPTER VI 

CONCLUSIONS 

The following conclusions were drawn based on the data obtained in this study: 

I. The herpetofauna at Fort Donelson is similar to that previously reported from 

other areas of the Western Highland Rim ecoregion. 

2. Deciduous forest was the dominant habitat at the Fort and supported the 

greatest species richness; stream and pond habitats supported the least 

number of species. 

3. Seasonal abundance of amphibians is highest in the fall and spring seasons. 

Reptiles were more abundant in spring and summer seasons. Both groups 

experienced the lowest abundance during winter. 

4. Searching special habitats (ponds and streams) was the most productive 

sampling method for reptiles and amphibians. Tin cover objects were 

preferred by reptiles at random plots, while natural cover objects were 

preferred by amphibians. 

5. continued monitoring of Fort Donelson herpetofauna is recommended to 

provide more information for use in devising conservation and management 

strategies. 
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Fort Donelson National Battlefield Herpetological Inventory 
Field Data Sheet for Plots and Special Habitats 

Ph1t/Sitc C(ldc. _ _ Date _ __ _ 

Time End _ _ Total Ti me start __ 

Observer(s) 

---------- Page I of 

c urrent Wea
th

e~: ' tatt'on . None Light Moderate, Heavy; Rain, Snow; Prectp1 · · · 
Wind: Calm. Light. Moderate, Gusty, Strong Sky: Clear, Partly Cloudy, Mostly Cloudy, Overcast 
Notes: ___________________ _ 

Previous Weather (last 24 
hours) 

Coordinates 
Sex 

Specimen Records 

Repro SVL Mass 
Temp (C) pH 

Age Cond (mm) (g) Remarks 
Species (UTM) 

Air H20 Soil H20 Soil 

-

I 

I herpetofauna inventory .&: F rt Done son Figure A-1. Data entry sheet ior 0 



Legend 

Tl·J H\JV 1 -..:, 

Stream :, 

Lak e Barkle , 

Figure A-2 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Acris crepitans was documented, January 2004 to June 2005 . 
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Figure A-3. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Agkistrodon contortrix was documented, January 2004 to June 2005 . 
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Figure A- 4. Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Ambystoma maculatum was documented, January 2004 to June 2005. 
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Figure A-5 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Bufo americanus was documented, January 2004 to June 2005. 
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Figure A-6. Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefie ld 
where Bufo f owleri was documented, January 2004 to June 2005 . 
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Figure A-7. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Carphophis amoenus was documented, January 2004 to June 2005. 
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Figure A-8. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Coluber constrictor was documented, January 2004 to June 2005. 
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Figure A-9 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Desmognathus conanti was documented, January 2004 to June 2005. 
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Figure A -10, Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Diadophis p unctatus was documented, January 2004 to June 2005. 
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Figure A-11. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Eumecesfasciatus was documented, January 2004 to June 2005 . 
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Figure A-12 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Eumeces laticeps was documented, January 2004 to June 2005. 
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Figure A-13 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Eurycea cirrigera was documented, January 2004 to June 2005. 
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Figure A-14 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Eurycea lucifuga was documented, January 2004 to June 2005. 
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Figure A-15 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Hy/a spp. , gray treefrog, was documented, January 2004 to June 2005 . 
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Figure A-16. Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Hyla cinerea was documented, January 2004 to June 2005. 



°' 0 

L egend 

T~I HW'l -•~, 

Streams 

Figure A-17 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Lampropeltis getula nigra was documented, January 2004 to June 2005. 
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Figure A-18 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Lampropeltis triangultum was documented, January 2004 to June 2005 . 
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Figure A- 19. Aerial photo showing locations (green dots) in Fort Done lson National Battlefield 
where Nerodia sipedon was documented, January 2004 to June 2005. 



O'\ 
\.;.) 

Legend 

TN HW 't' ~ei 

-St rean, s 

Streets 

D Ft Boun da, 1 

Figure A-20. Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Notophthalamus viridescens was documented, January 2004 to June 2005. 
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Figure A-21. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Opheodrys aestuvus was documented, January 2004 to June 2005. 
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Figure A-22 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Pantherophis spiloides was documented, January 2004 to June 2005. 
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Figure A-23 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Plethodon dorsalis was documented, January 2004 to June 2005 . 
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Figure A-24. Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Plethodon glutinosus was documented, January 2004 to June 2005. 
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Figure A-25 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Psuedacris crucifer was documented, January 2004 to June 2005. 
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Figure A-26 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Psuedacris feriarum was documented, January 2004 to June 2005. 
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Figure A-27 , Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Rana catesbeina was documented, January 2004 to June 2005. 
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Figure A-28 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Rana clamitans was documented, January 2004 to June 2005 . 
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Figure A-29. Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Rana sphenocephala was documented, January 2004 to June 2005. 
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Figure A-30. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Regina septemvittata was documented, January 2004 to June 2005. 
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Figure A-31 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Sceloporus undulatus was documented, January 2004 to June 2005. 
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Figure A-32 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Scincella lateralis was documented, January 2004 to June 2005 . 
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Figure A-33 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Storeria dekayi was documented, January 2004 to June 2005 . 
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Figure A-34. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Storeria occipittomaculata was documented, January 2004 to June 2005 . 
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Figure A-35 . Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Terrepene carolina was documented, January 2004 to June 2005. 
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Figure A-36. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Thamnophis s irtalis was documented, January 2004 to June 2005 . 
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Figure A-37 . Aerial photo showing locations (yellow dots) in Fort Donelson National Battlefield 
where Trachemys scripta was docwnented. January 2 004 to June 2 005. 
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Figure A-38. Aerial photo showing locations (green dots) in Fort Donelson National Battlefield 
where Virginia valeriae was documented, January 2004 to June 2005. 
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