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ABSTRACT 

The amphibians and reptil es of Dunbar Cave State Natural Area , Montgomery 

County Tennessee , were sampled from September 1996 through , October 1997. 

Terrestrial habitats (deciduous fo rest, old field , and open areas) were sampled by hand 

collecting , sight and audible identification, and terrestrial drift fences with pit and 

funnel traps. The onl y aquatic hab itat a. 5-ha impoundment. was sampled wi th nylon 

hoop nets. Twelve species of amphibians (4 sa lamanders. and 8 frogs and toads) and 

14 species of repti les (5 turtl es . 2 lizards. and 7 snake ) were documented. Another 3 

species of amphibians (I sa lamander and 2 frog ) and 4 pe ie of reptile (I rurtle and 

3 snakes) were reported (but not documented ) by the natural area taff. Indi\·idual of 

2 spec ies (Chnsenns picra and Diadophis p1mrwr11s) appea red to be the product of 

internradati on between the foll owim2 sre ie_: C [! Jorsalis X mare inara and D. p. 
~ ~ 

srirrogenys X ed1\'0rdsii. All pecie were alread~ known from ~lontgomery County: 

one of these (Hr /a grariosa ) is Ii ted in Tenne see as a srecies of specia l conce rn . 

Reptile ac ti vity le ve ls over the year correlated positi\ely with temperaru re. Pier/Jodon 

spp . (but not amphibians in general ) acti\·iry Je\'el. orrelated po iti\ely with rainfa ll. 

E · f h b of 1·ndi·\·1·dual Che/\dra sernemina and Trachemn scripra in sl!mates o t e num er . r -

h · d 71 nd 380 r,,cpectiYe]\· !\lean minimum home range ize fo r t e 1mpoun ment were - a . --~ . · 

4 C se,pemina and 4 T. scripra were 1.03 ha and 0 . ➔ 5 ha. re pecrively . 
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CHAPTER I 

INTRODUCTION 

Several fom1er studies concern directly . ct · or m irectly the herpetofauna of 

northwestern Middle Tennessee (defined here as th · e area occupied by Stewart , 

Montgomery, Robertson , Houston, and Dickson counties). Gentry (1955 , 1956), in his 

checklist of amphibians and reptiles of Tennessee cited 13 · · · , species occurnng m one or 

more of the region 's counties and an additional 55 species occurring either state-wide or 

generally throughout Middle Tennessee . Scott and Snyder (1968) found 64 species 

during a herpetological survey of Montgomery County, an area of 139,605 ha (USDA 

1975). Snyder (1972) surveyed the amphibians and reptiles of the 66 ,000-ha area 

known as Land Between The Lakes (LBL), the southern one-third of which is in 

Stewart County, and documented 69 species. Additional information on LBL' s 

herpetofauna was provided in studies of its state-listed herptiles (Scott 1990) and pond­

dwelling amphibians (Scott and Twombly 1994). VanNorman and Scott (1987) studied 

the distribution and breeding habitat of Hyla gratiosa (Barking Treefrog) across the 

Pennyroyal Plain of southern Kentucky and north-central Tennessee and found the 

species at many sites in Montgomery and Robertson counties. Scott (1991) documented 

25 · f h f t Barnett Woods Natural Area (ca . 16 ha) in Montgomery 
species o erpeto auna a 

County . Zirkle (1993) surveyed the amphibians and reptiles of Fort Campbell Military 

R 
· · 

1 
ct · rtions of Montaomery and Stewart counties that 

eservat1on (42 ,686 ha) , me u mg po 0 



were off- limits to previou herpetofaunal surveys , and found 49 species . Most 

recently, Rozelle and Scott (1995) sampled the amphibians and reptiles of Shelton Ferry 

Wetland . a 176-ha Tennessee Wildlife Resources Agency holding along the 
~ ~ 

Cumberland River in southern Montgomery County. They found 24 species. 

Despite all of the info rmation generated by the studies cited above. very little is 

known of the herpetofauna of Dunbar Cave State atural Area (DCSNA). a Tenne see 

State Parks· property in Montgomery County. The only herpetolog ica! -oriented rudy 

on the area examined seasonal change in Eur\'Cea luc1f 11ga (Ca\'e Salamander) 

populations occupying the twilight zone of Dunbar Ca\'e (White 199 ). 

The main purpo e of thi tud\' wa 10 ondu I a one- ,·ear ur\'e,· of DC NA · . . . 

herpetofa una and to eva luate the re ul! 5- in relation w orn munity -ompo. it ion . . re ie . 

richness . relative abundance. and habitat relation~hip~ . A .e ondary ohje -1i,·e wa. to 

cond uct a mark-capture-re apture ru d: of 1unb in the area· . man-made lake 1(1 yield 

· lll'- . and home range of the marked data on populati on size and di . per.ion. mo,·em 

indi\'idual s 



CHAPTER II 

DESCRIPTION OF THE STUDY AREA 

Location and Size 

Dunbar Cave State Natural Ar · 44 h · ea is a - a recreational and educational facility 

within the city of Clarksville, Tennessee. It is approximately 2 km north of the Red 

River, which enters the Cumberland River some 6 km to the west. The Natural Area is 

named for Thomas Dunbar and a cave that opens just north of the 5-ha man-made lake 

at the southern end of the site (Fig . 1) . The state acquired the property in 1973. 

Vegetation 

Vegetationally, DCSNA is within the Western Mesophytic Forest Region 

described by Braun (1950) and more recently interpreted by Bryant et al . (1993). This 

transitional region includes floristic elements from more xeric regions to the west (Oak­

Hickory Forest Region) and more mesic regions to the east (Mixed Mesophytic Forest 

Region). There is no single climax and the mosaic of forest types is determined by 

local conditions (Chester et al. 1995) . Most forests are dominated by various species 

of oaks , elms, hickories, and maples, with topography and slope aspect of primary 

importance in determining forest composition (Chester et al. 1995) . All DCSNA 

forests (ca. 40 ha) are secondary and represent the range of slope and ravine community 

ty 
. l (1995) for Montgomery and Stewart counties . Most 

pes described by Chester et a . 

· + t while a few hectares (ca . 11) are 
of the area (ca . 29 ha) consists of deciduous 10res 

3 
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occupied by success ional "old-fie ld " vegetation (F . . 
ig. 2) that 1s dominated by eastern red 

cedar (]uniperus virginiana) and fl owering d d 
ogwoo (Corn us flo rida). 

Physiography, Geology, and Topography 

Phys iographically, DCSNA is pan of the H. W d R. S . 1g an 1m ect1on, Western 

Highland Rim Subsection of the Interior Low Plateaus p · (Q rovmce uanerman and 

Powell 1978). The geology of the site is upper Mississ ippian age consisting mostl y of 

St. Louis Limestone and a small area of Warsaw Limestone below the 128 m (420 ft) 

elevation (Marsh 1973). The topography consists of alternating ravines and slopes that 

face south , southeast, and southwest (Fig. 1 and 2) . 

Weather and Climate 

Temperature was successfull y monitored on the srudy site from 6 October 1996. 

through 11 October 1997 , using a Hobo data logger. Monthly means of these data are 

inc luded in Table 1. The coldest month was December 1996. and the warmest month 

was Jul y 1997 . Precip itation data fo r the srudy period were obtai ned from the 

Clarksvi lle was te water treatment facility (Table I .). The wette t month was March 

1997 , and the driest month was July 1997. Total rainfa ll during the srudy wa I 52 . 8 

cm. Long-term climatic data (based on records obtained from the Clark sv ille ewer 

plant) are as fo llows: the mean annual precipitation between 1931 and I 995 wa 123. 8 

· o · March and the minimum (7. 8 cm) 
cm, with the maximum (13 .5 cm) occurrm.:c m 

rure between 1961 and 1990 was 14 .1 °C. 
occurring in October. The mean tempera 

h and Julv (25 .6 °C). normally the 
with January (1 .1 °c), normally the coldeSt mont · · 

hottest. 

5 
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Tahlc I . l\fonthly mea n air temperatu d . - res an total prec · ·t · . . 
hcrpctotauna surYe \' of Dunha C S 1P1 at1on occurring durmg a 

- r ave late Natural A M ~ Tennessee . rea, ontgomery County 

i\lonth Mean Air Total 
Temp r'ct Precipitation (cm)2 

October 1996 (start ing Oct 6th) 14 .46 10.57 
November 1996 6.88 15 .57 
December 1996 6.12 12 .80 
January 1997 6.49 12 .17 
February 1997 7.09 13 .36 
March 1997 11.59 27.91 
Apri l 1997 10.97 8.43 
May 1997 16 .98 10.13 
June 1997 21.77 23 .22 
July 1997 24.19 3.78 
August 1997 22.73 8.33 

September 1997 19 .27 6.48 

October 1997 ( ending Oct 11th) 19.36 0.08 

Duration of the study 14.45 152 .82 

1. Recorded on site 

2. Recorded at Clarksville water treatment plant 2. 5 km from the study site. 
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Chapter III 

METHODS 

General Survey 

Historical records of amphibians and reptiles taken at or near DCSNA were 

obtained via a search of the literature , from holdings in Austin Peay State University 's 

Museum of Zoology (APSUMZ) , and from interviews with the natural area's staff. 

On-site collecting was conducted from October 1996, through September 1997 , 

and took place in all major habitats within the area (Fig. 2). Drift-fence arrays with 

funnel traps and pitfall traps were placed in the 2 habitats of greatest extent: deciduous 

forest (2 arrays) and old field (1 array) . Drift fences were constructed of 10-m lengths 

of aluminum flashing and were 35 cm high. The fences were painted brown to 

camouflage the arrays from curious visitors and buried approximately 5 cm at their 

base. Funnel traps constructed from window screen (Karns 1986) and covered with 

burlap were placed centrally along each drift fence (Fig. 3). Fences were arranged in 

arrays according to the design by Jones (1981) . Arrays were checked twice a week and 

all d h f 
.d t'fied and enumerated A transect traversing all major capture erpeto auna 1 en 1 1 · 

. 1- h d d followed once each week . 
habitats within the park was also estab 1s e an 

were identified and counted , and the 
Herpetofauna encountered along the transect 

8 



Funnel Trap 
76 cm x 25 cm ~ ~ 

19-Liter 
~ Buckets 

Drift Fence 
10 m x 36 cm 

Fig· 3 • Overhead view of drift fence array desi2:n used in a herperofaunal survey of 
D -unbar Cave State Natural Area , Montgomery County, Tennessee . 
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rc,ul t~ added In the arr ;-i y data . All voucher sp . . 
ecimens were access ioned into the 

APSl'MZ collection (APSU 5554 to 5580) . 

Correlati on analyses comparin2 terrest . 1 . 
~ na captures with temperature and 

prec ipitation data from the area were conducted · s , 
usrng pearman s Rank Correlation 

Coe fficient . 

Aquatic Turtle Study 

Twenty-four trapping stations were established along the shoreline of the area 's 

lake. The stations were spaced roughly equidistant from each other at a distance of 4 7 

m. Thi s enabled systematic and equal sampling of the entire lake 's edge . 

Commerciall y available (Memphis Net and Twine Co .), nylon mesh (2.54 cm), hoop 

(0. 91 m dia. ) traps baited with fresh fish or sardines were used. The first rotation 

around the lake was in the fall of 1996. Four stations were sampled simultaneous for 

one week , then traps were moved to the next 4 stations. This routine was continued 

until all stations had been sampled. Two more rotations were carried out in spring and 

summer 1997 , to complete the sampling. 

All turtles captured were marked by notching the marginal scutes with a 

hacksaw in a pattern that enabled accurate individual recognition. Following the first 

d II h f 11 · g data were recorded for each individual : notch code, an a recaptures , t e o owm 

· p pulation size was estimated using the 
species , sex , carapace length , and station. 0 

(1987) In this method the population size estimate is 
method developed by Chao · 

d recaptures assuming that most of the 
determined by analyzing the turtle captures an ' 

. This method assumes a closed population 
turtles were captured only one or two times . 

10 



and that no births, deaths, immigration , or emigration has occurred during sampling . 

Of course the assumption cannot be guaranteed ; however this method is considered to 

be one of the more accurate estimators of actual population size (Manning et al .1995) . 

The Chi Square Goodness of fit test was used to determine if turtle captures were 

sionificantly higher in areas along shore with cover than in areas with no cover. Home 
v 

ranges of selected individuals of the two most frequently captured species were 

determined according to the method originally described by Stickel (1954) and later 

addressed by Jennrich and Turner ( 1969). 

11 



CHAPTER IV 

RESULTS AND DISCUSSION 

General Survey 

Funnel traps accounted for 51 5 o/c of all t . 1 · 
0 erreStna records. Hand collecting and 

audible detection along the transect accounted fo th 30 901 . r ano er • 10 , and pitfall traps the 

remaining 17 . 6 % . Thirty-three percent of the individuals caught were dead when 

found . All of the dead animals were in funnel and pitfall traps. Death appeared to be 

the result of dessication , drowning , and predation from local omnivores (e .g., opossum 

and racoon). 

Survey results , which include my records , APSU museum records , and the 

Natural Area 's staff site records are summarized in Table 2. All documented species , 

with one exception, are common in the region and not listed by any state or federal 

agency as species in need of special attention. The exception is Hyla gratiosa , a 

specimen of which was found 30 years ago (Scott and Harker 1968) on a road 

bordering the dam below Dunbar Lake . At present this species is listed "special 

concern" and "deemed in need of management" in Tennessee (Eager and Hatcher 1980). 

Although the roadbed at the site where the Hyla gratiosa was found has since been 

ra . d d h b'tat along it eliminated the potential for its occurrence at 1se an some swampy a 1 ' 

DCSN A still exists and this should be considered in future management decisions . 

12 



Table 2. Amphibians and reptiles of Dunbar Cave State Natural Area (Montgomery County, 
Tennessee), based on specimens obtained in this study (1), collect ion in APSUMZ (), and 
unvouchered records from the natural area's staff (\ Habi tat types include dec iduous fo rest 
(D), old field (Cedar) growth (F), lake area (L), cave area (C), and open areas (0 ). Taxa 
arranged phylogenetically within major groups 

' 

Major groups and their taxa Habitat Types 
D F L C 0 

SALAMANDERS 

Norophrhalmus viridescens viridesce11s2 
X 

Euncea fonf!,ica uda longicauda! 
X 

Euncea lucifu f!,0 1 
X 

Plerhodon dorsalis1 
X X 

Plerhodo11 glurin osus compl ex 1 

X 
FROGS AND TOADS 

. I Bufo americanus amenca1111s X 
Bufo foll'!en ! X 

. . I 
Acris crepllans crep1rans X 

H\'la rersico!or complex 1 X X 

H,!a grariosa" X 
. 1 

Pse11dacris fe nan11n fenanmr X 
. . I 

Gasrrophn·ne carol1ne11s1s X 
. I Rana caresbewna X X X 

Rana clamirans melan ora I X X X \ 

. 1 
Rana pal11srns X 

. I 
Rana sphenocephala 11rrirnlanus \ X X 

TURTLES 

S1ernorher11s odora1 115 I X 

X . I 
Ch el\'dra serpenrina serpenflna 

X 
. I ** 

X 
Chn·sem\'S p1Cla 

X 
Terrapene carolina caro!i11a1 

X 
l ~ I 

X 
Trachemn scripra e e~a11. 

Apa/one sp .' 

LIZARDS 
X X X 

. I 

\ X 
E11111 eces fasnar 11s 

Srin ce/la lareralis 1 

I 3 



Table 2. continued 

Major groups and their taxa Habitat Types 
D F L C 0 

SNAKES 

Camhophis amoenus helenae1 

X 
Coluber constrictor priapus1 

X 
Diadophis punctatus1 * X X X 
Elaphe obsoleta spiloides 1 

X 
Nerodia sipedon sipedon 1 

X 
Opheodrvs aestivus3 

X 
Storeria occipitomaculata occipitomaculata3 X 
Thamnophis sirtalis sirtalis1 X X 

Virf( inia valeriae elegans1 X 

ARkistrodon contortrix mokasen1 X X 

* The single individual examined appear to be intermedia te between D. p. sticrogenn and D. 

p. edwardsii 
**Four individuals that we re examined appear intermed iate between C p. dor ail s and C p. 

marginara . 



Individual s of two species appear t b . . 
o e mtergrades between overlapping 

subspecies based on the diagnostic features 1 · t d b 
is e y Conant and Collins (1991). Of 15 

individuals of Diadophis punctatus (Ringneck s k ) 4 . 
na e , appeared mtermediate between 

D. p. edwardsii and D. p. stictogenys. The one individ I f Ch . . 
ua o rysemys p1cta (Pamted 

Turtle) had a blending of characters ascribed to c p d 1· d c . . . orsa 1s an . p. margznata . 

Intergrades involving these same subspecies in Montgomery Co t d b un y were reporte y 

Scott and Snyder (1968) and Ernst (1970) . 

As hypothesized, reptile activity (as expressed by number of captures) was 

positively correlated with temperature , both on a weekly and monthly basis (Table 3, 

Figs . 4 and 5) . However , contrary to what was expected , overall amphibian activity 

was not significantly linked to precipitation (Table 3). Only total monthly captures of 

Plethodon spp . (Woodland Salamanders) versus total monthly rainfall resulted in a 

significant correlation (Table 3 and Fig. 6). The lack of a correlation between overall 

amphibian activity and precipitation may be due to two rain events. March and June. 

that were well above average and reaching or approaching flash flood levels, this 

decreasing effectiveness of pit and funnel traps. Removal of animals from traps by 

predators before counts were taken might also have been involved. 

Aquatic Turtle Study 

F h 
. 1 k Chelydra serpenrina serpenrina (Common Snapping Turtle) 

or t e entire a e, 

. . 
9 82 p < 0_05); the Trachemys scripra elegans (Red-

populat1on estimate was 72 .33 (± · , 

72 06 p < 0. 05). and the Srernorherus odorarus 
eared Slider) estimate was 379 .96 (± · ' ' 

(Common Musk Turtle) estimate was 65.00 (±86.23 , P<0.05). 

15 



Table 3. Correlations coefficients (S , 
f 

. pearman s I'. ) a d . 
0.05) or compansons of numbers oft . s n results of significance tests (P < 

h 
errestnal captu ( . 

and mont ly temperature and precipitat· ct res vanous groups) wi th weekly 
d d 

. ion ata (means d 
collecte urmg a year long (Oct. 1996 through an totals , respectively) 
of Dunbar Cave State Natural Area M' ~ Sept. 1997) survey of the herpetofauna 

, ontgomery County T , ennessee . 

Weekly Data Monthly Data 

Various Comparisons rs Significance rs Significance 

Reptiles vs. Temperature 0.652 Positive 0.878 Positive 

Reptiles vs. Precipitation -0 .002 none -0.125 none 

Amphibians vs. Temperature 0.099 none 0.131 none 

Amphibians vs . Precipitation 0.231 none 0.481 none 

Plerhodons vs. Temperature -0.417 none -0 .543 none 

Plethodons vs. Precipitation 0.239 none 0.630 Positive 

The estimate for S. odoratus is considered insufficient because , of the sixteen 

individuals captured , only two were recaptured. 

Location of turtle captures around the lake (Fig. 7) were analyzed to see if 

turtles seemed to prefer shoreline areas bordered by cover (trees. shrubs. or tall grass 

and herbs) more than areas devoid of cover. Stations 1-6 . 8-12. and 24 all had some 

degree of shoreline cover . The other 12 stations lacked cover along the shore. The 

extent of shoreline area covered by these cwo rypes. i. e. with and without cover. were 

essentially equal. Turtle captures had a ratio of 1.5 to 1 for shoreline with cover 

versus shoreline without cover. This deviates significantly (chi square 20. 21 , 

over The two most abundant 
P < 0.001) from the expected of 1 to 1, cover verses no c · 

16 
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aquatic turtle species (T. s. elegans and C. s. serpentin ) · . . 
a occurred m areas with 

shoreline cover 47.4 % of the time. They occurred 27.4 % of the time in clear areas and 

25 .2% of the time in both areas. Visual observations indicated that turtles tended to 

flee an area when people were present , especially in open areas. Gibbons (1990) found 

that turtle spatial distribution may be influenced by environmental, daily and seasonal 

temperature patterns, recent experience , and most importantly habitat type/condition. 

The home ranges of 4 T. s. elegans and 4 C. s. serpenrina from Dunbar Lake 

were calculated. The mean minimum home range ize of the 4 T. s. elegans wa 0.45 

ha; fo r the 4 C. s. serpenrina it was 1.03 ha. Figure 8 and 9 depict these home range 

and the sequence of capture within each. The home range of T. s. ele ans appear 10 

be strongly influenced by the presence of premium ha king log within tho e area . 

Although no counts were taken. I have een large number f T. 5. elegan5 pre ent on 

the e logs. Turtles CSE 3-3 (Fig . 8.) and T E 1- (Fig. 9 ) how that thee runle. 

ha\'e used opposite area of the lake at different time. within the ampling peri d. 

l . ing the same method of calcula tion. Gibbon ( 1990) . rudied the run le. in a ouih 

Carolina lake and found the home ranges for four female T s. elegans 10 be: ·-9 ha 

I C rpentina to be 1.54 ha (mean o.~1 ). 
(mean 0.82). and one female and four ma e · 5· se 

b ed on mark-re aprure data re ult in 
It hould be noted that analysi of home range a. 

. 990) d the cal ula ted range only hould b 
evere underestimate (Gibbons 1 an 

considered minimum range . 
tom on everal . d because trap netting wa 

Turtle capture data may be biase 
. I . ) Thi allowed any trapped 

(Ondarra :1bet 11ca · occasions presumably by Muskrat 
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rurt\es to escape before traps were checked . Bias also could have resulted from using 

tWO kinds of bait. Fish from the lake were used when available ; sardines served as bait 

no fi
sh could be caught. No records of bait usage were kept so an analysis of bait 

when 

preference is not possible. 



CHAPTER V 

CONCLUSIONS 

The following conclusions are offered concerning DCSNA's herpetofauna: 

1. Of the 34 species reported from the area, 26 have been documented by voucher 

specimens; the other eight are sight records only . 

2. Deciduous forest is the dominant terrestrial habitat type and a man-made lake is the 

only aquatic habitat type; combined , they support most of the species ob erved . 

3. Of the abiotic factors considered , temperature had the strongest influence on reprile 

activity , whereas precipitation corre lated mo t closely with salamander 

(Plerhodon spp.) activity. 

4. Cfuysemys picra and Diadoplzis puncrarus populations appear intergradient between 

overlapping subspecies in the region. 

f T elegans and C. s. serpentina are po ibly 5. Population sizes and home ranges o . s. -

determined by the size and type of habitat. 

. . ·r\' i recommended 10 revea l any 6. Future monitoring of DCSNA s herp1tle commurn. 

. . · compos ition and richnes . undetected species and/or shifts m specie 
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