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Abstract 

The distribution and the breeding habitat of a disjunct 

population of the barking treefrog (Hyla gratiosa) were 

studied in the Pennyroyal Plain region of Kentucky and 

Tennessee from May through August, 1983 and 1984. Twenty 

breeding sites and 16 road collections were recorded from six 

Kentucky and two Tennessee counties. Most breeding took 

place in flooded sinks of grain fields. Other vertebrates 

observ ed utilizing these sites included 11 species of 

amphibians, two species of reptiles, and one species of fish. 

Of these, anurans were most abundant. Averages for air 

temperature, water temperature, dissolved oxygen, and pH 

recorded at the various breeding sites while males were 

calling were 24.2°c, 27.0°c, 8 ppm, and 7.3, respectively. 

During 1983, the species was first observed on 20 May and 

last seen on 26 July; during 1984, 18 May and 28 August were 

the earliest and latest dates activity was recorded. Calling 

was first heard on 8 June in 1983 and on 18 May in 1984; it 

was last recorded on 26 July in 1983 and on 15 July in 1984. 

Juvenile individuals were encountered on roads near breeding 

sites from 25 June to 28 Augus~ in 1984. An average of 3.3 

males were heard calling at each site. They were routinely 

observed in an inflated condition at the surface of shallow 

water (2-120 cm deep), usually among grain stubble within 5.2 

m of water ' s edge. Only one female was encountered at a 
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breeding site during this study; three were encountered on 

roads. The averages for snout-vent length and tibia length 

of all specimens examined (34) were 47.6 mm and 21.2 mm, 

respectively. 
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CHAPTER 1 

Introduction 

The barking treefrog, Hyla gratiosa Leconte, occurs on 

the Atlantic and Gulf coastal plains from southeastern 

Louisiana to southern Florida and north to southeastern 

Virginia. It is also found locally in northern Alabama, 

eastern Georgia, Tennessee and Kentucky (Conant 1975). An 

introduced population once persisted in New Jersey, but may 

now be extinct (Caldwell 1982). 

In south-central Kentucky and north-central Tennessee, 

Hyla gratiosa is represented by a disjunct, apparently relict 

population (Monroe and Giannini 1977). The first reports of 

the species from this region were from Montgomery County, 

Tennessee (Scott and Harker 1968). Subsequently, additional 

records were obtained from other sites in Montgomery County 

(Henderson 1978, Scott, Chester and Snyder 1980) and from the 

following Kentucky counties: Todd (Monroe and Taylor 1972), 

Caldwell (Monroe and Giannini 1977, Giannini 1983), Lyon and 

Trigg (Giannini 1983). 

In Kentucky, Hyla gratiosa is considered an endangered 

species by the Endangered Species Committee of the Kentucky 

Academy of Science and by the Kentucky Nature Preserves 

Commission (Branson et al. 1981). In Tennessee, the 

Tennessee Wildlife Resources Agency designates this species 

p rote ction status as "deemed in need of management" and the 
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Te nnessee Heritage Program considers it an animal of "special 

concern" (Eagar and Hatcher 1980). 

Most of the existing information on the life history of 

Hyla gratiosa is based on studies conducted in the Okefenokee 

Swamp of Georgia (Wright 1932, Wright and Wright 1949). 

However, bits of additional information have been presented 

on breeding habitat (Allen 1932, Black and Gasner 1958, Blem 

and Miller 1980, Brandt 1933, Cahn 1939, Henderson 1978, 

Funderburg 1953 and 1955, Goin 1938, Jobson 1940, Martof 

1954, McKeever 1977, Monroe and Giannini 1977, Neill 1952 and 

1958, Oldham and Gerhardt 1975 ) , spacial positioning of 

breeding pond occupants (Bartlett 1981, Deckert 1915, 

Henderson 1978, Gerhardt 1974, Goin 1938, Monroe and Giannini 

1977, Neill 1952, Oldham and Ge rhardt 1975), and duration of 

breeding season (Blem and Miller 1980, Brandt 1936, Deckert 

1915, Henderson 1978, Giannini 1983, Oldham and Gerhardt 

1975, Tra v is 1980). 

Except for the limited information presented b y Henderson 

(1978) on four small breeding populations in Montgomery 

Count y , Ten nessee , and Giannini (1983) on breeding 

populations in Caldwe ll County , Ken t ucky , little is known 

about the disjunct Kentucky-Tennessee population. The main 

purpose of this stud y was to determine the limits of the 

distribution of this littl e -known population and to 

characterize the breeding habitats it utilizes. The number 

of indiv iduals at each breeding site , spacial positioning of 



breeding pond occupants, duration of the dail y calling 

period, and duration of the breeding season were also 

investigated. 
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CHAPTER 2 

Description of Study Area 

Physiography and Geography 

The study was conducted in the Pennyroyal Plain 

Subsection, Highland Rim Section, Interior Low Plateaus 

Physiographic Province as defined by Quarterman and Powell 

(1978). This area incl udes much of the karst terrain of 

south-central Kentuck y and north- central Tennessee and makes 

up th e southern portion of what has been called the 

"Cave rnous Lime stone Plateau" or the "Mi ssissippian Plateaus" 

(Jillson 1927, Quarterman and Powell 1978 , Saur 1927) . 

According to Quarterman and Powell (197 8) , the Pennyroyal 

Plain is bound on th e west and southwest by the Wes t er n 

Highland Rim Subs ec ti on , on the south by the crest or 

drainage divid e at the top of the Highland Rim Escarpment , on 

the e ast by the Gree nsburg Upland Subsection , and on the 

north by th e Shawnee Hills Section as marked by the Dripping 

Springs Escarpme nt . In Kentucky , the Pe nn y royal r eg ion 

occupies approximately 3, 300 square miles (Uni ve rsity of 

Kentucky 1970), and includes portions of Barren , Caldwell , 

Christian, Green , Hart , Logan , Lyon , Metcalfe , Simpson, Todd, 

Trigg, and warren counties . In Tennessee , portions of 

Cheatham, Montgomery, Robertson , Stewart, and Sumner 

counties are included (figure 1). 
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Figure 1 . Pe nnyroyal Plain r gion of Kentucky and Tennessee 
showing location r e lative to state boundaries 
( i n set ) and portions of counties involved. U1 
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Geol ogy 

Alt i tude s on the upland portions of the Pe nny ro yal Plain 

range f r om a bout 900 f eet abov e sea l eve l (asl ) in the 

southe a s t to around 650 fee t asl adjacent to the Dripping 

Springs Escarpment . Along th e majo r streams, elevati ons drop 

as low as 500 fee t asl ( Quarte rman and Powell 1978). 

The Ste . Ge ne vieve , St. Lou i s , and Wa r saw Li mestones, a l l 

of Mis s i s sippia n Age , under li e the Pennyroyal Plain 

(Quarte r ma n a nd Powe ll 1978 , McFa rl an 1 94 3 ) . Much o f t he 

outcrop area o f the Ste . Genevieve Limes tone is characteri zed 

by sinkho les and si nk ho le plain s . The St . Louis Limest one 

outcrop are a incl ude s numerous sinkhole s bu t is more notably 

a zon e o f si nkin g str eams . The Warsaw Lime s t on e and the 

updi p marg i n of the St . Louis Limestone is generally 

c ha r a c te ri zed by surface drainag e (Quarterman and Powe ll 

197 8) . 

Altho ug h s inking streams are numerous , several l arge 

s tre ams aris e i n or flow through the Pennyroyal Plai n 

(Qua r terman and Powell 1978 ) . The Gr ee n Ri ver cros se s t he 

northeas t portion and the Barre n Ri e r f lows northwe stward 

f rom the Gree nsburg Upland Subsection to Bowling Gr ee n, 

Kentucky . Th e Re d River and its tributaries drai n the 

southern portion a nd flow int o the Cumberland Ri ver at 

Clarksv ill e , Te nne s see and the Little River and its 

tributari e s dra in t he western portion . Muc h of the water 

d i verted unde r ground through sink i ng s t ream s and sinkhole s 



enters the streams of the Pennyroyal Plain via the many 

springs in the area (Quarterman and Powell 1978). 

Soils 

7 

The principal soil series for the Kentucky portion of the 

Pennyroyal Plain are Pembroke, Cumberland , and Crider 

(University of Kentucky 1970). Pembroke soils are deep, 

we ll-drained soils that occupy gently s loping and sloping 

upland areas . They ha ve a r e d to r eddish brown s ubsoil and a 

thin layer of loe ss on th e s urface . Cum be rland soils 

deve l oped fro m st ream - deposi ed ma erial s , are e ll - drained, 

and hav e a dark r e d s ubso i Cride r so i ls ar e we ll - drained, 

occur in close associ a ion i h Pembr o e so ils , but have 

thicke r l oess ma n les an a 1 ss reds soil . 

The p r i nc i 1 soil ser · es o h Tennessee portion of 

th e Pe nn yr oyal Plain re P mb o e - ri er , Ba x e r - Be l eyville -

Pe mbr oke , and Die son - o ·ie 1- G hrie (S ringe r a nd Elde r 

198 0) . Pe mb r oke - Cr ider soi s occ y nd a in and rolling 

ar as , a nd a r e r e 

hi n l oess , 11 · i 

nd bro n , 

d 

P mbr oke s oils lso occ 

- rai e , sil t s oils from 

B er - B ley ille-

g nd nd a ing a r eas , and 

ar e r e d and brown , ell - d r ai e , cher y , cla _e and silty 

soils also from li mes one , i loess , a a l i um. 

Dickson-Mount i e w-G u h ri e soils occu dul ating areas , and 

are we ll-dr ine d o oo r ly drai e , sit soi l s from thin 

loess and lim e stone . 



Vegetation 

The forests of the Pennyroyal Plain are part of the 

Eastern Deciduous Fore st For mation and lie within the 

Mississippian Plateau Section o f the Western Mesophytic 

Region (Braun 1950 ) . 

The uplands s upport oak-hickory on d r ie r s i tes and mixed 

hardwoods wit h a high beec h component on mor e me sic sites . 

Si nk s o ri gi na ll y s uppo r ed oa s amps bu mos t ha ve been 

l umbe r e d a nd / or d r ained r er an and Po ell 1978) . 

Inc lud e d in the Pen yro a P ai are os of he areas o nc e 

call e th e "Big Barr e ns" (Bra 50 , D1c e 935 , cl teer 

19 4 2 , Saur 19 2 7) . Th se ere r eeless a eas ha s ppo rt ed 

8 

e xt ensiv e s n s of r 1r r ss s n herbs ( uar erman a nd 

Po w 11 1 78) , nd , h ro r 0 ro s occ r , small 

ced r g 1 des (B s 1n n l 7 7) . Exe i he cedar 

r e ns 0 slo s , s corr. es ha e e most 

compl e ly s ro 50) . r s and corn ields 

cove r mos 0 h r e s , scr 0 hie e s , 

domin b') 0 n C 0 cod s 

with n u d rs 0 so (Bra 950) . 

Abeu 75 ere n o h ro p n Ke C y is 

now in crop l nd , 15 ce s l p s re , a 0 e rce t is 

1 woodland (Bl e n B 1 y l rs1 0 Ke t C y 

1 97 0) . 
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Climate 

Most of the Pennyroyal Plain region is located in 

Kentuck y ; therefore, it was felt that Kendall ' s (1933) report 

on the climatic conditions of western Kentucky would be an 

appropriate source on which to base this region's climate. 

The mean annual temperature is 59°F (15°c) . Average 

monthl y t emperatures dur i ng s umme r ra nge f rom 72°F (22°c) to 

so°F (27°C) , whe r eas during t he winter months t hey vary 

be twee n 33°F (0 . 5°C) and 39 °F ( 4° c ) (Ke ndal l 1933) . The 

warme st month in t he Penn yr oyal r eg ion is Jul y , a ve raging 

77 . 4°F (25 . 2°c ) ( Sau r 1927) an d he c ol dest mo nth is January , 

a ve raging 3 3°F ( 0 . 5°C ) ( Ke ndall 1933) . 

Th e Pe nnyroyal Plain r eg i o n of Ke n c k and Ten nes s e e has 

a hum i d , me sothe r mal c lima e h li le o r no ate r 

de f i ci e ncy throug ho he year (Thor n h ai e 19 8 ) . 

The ave ra ge a nnua 1 r ec1 l a io or so h e ste rn 

Ke ntuck y l S 48 i nches ( 12 cm) ( Kendal 19 3 3) , ith the 

Pe nn y ro yal r egion a e r ag i n . 9 inc es (121.7 cm ) e ach year 

(Sau r 1927 ) . Ge ne r lly he a o o ra · n al i s g r e a e r i n 

t he winte r mon hs ha 1n he s m r mo hs . The d ri est 

month i s Octobe r with a n average o i che s (6 . 7 cm ) of 

rainfall . Ma rch is the we t e st on h i h a a erage o f 5 . 1 

i nches (12 . 9 cm ) ( Saur 192 ) . Th e a e r age n mbe r o f day s per 

year with a pp r e ci able r e c1 1 ati on is 10 ( 5 to 8 da ys pe r 

month for Sep t embe r to o embe r ad 8 o 12 days pe r month 

for the r e st of t he year ) . Occasiona l l the r e i s an 



ove rabundance of rain, especiall y in the spring months, and 

periods of drought sometime occur during the fall (Kendall 

1 93 3) . 
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CHAPTER 3 

Materials and Methods 

Distribution data were obtained from surveys of the 

literature and various museum collections (Austin Peay State 

University Museum of Zoology and University of Louisville 

Museum), and extensive personal field work aimed 

predominately at locating new breeding sites. Searches for 

new breeding sites were conducted at night from May to 

August, 1983 and 1984, when males could be heard calling and 

all individuals were more apt to be moving. Roads traversing 

promising terrain (as determined from scanning USGS 7.5 

minute topographic maps) were driven, especiall y following 

periods of rainfall. Overall, 117 night trips (61 in 1983; 

56 in 1984), a v eraging 3.5 hours each, were logged. Total 

mileage driven was approximatel y 10,400. 

Attempts were made to collect at least one adult male and 

one adult female from each breeding site; juv eniles were also 

collected when encountered. Se x was dete rmine d b y whether 

the individual was calling or not, b y the presence or absence 

of vocal sacs, and by the presence (males) or absence 

(females) of a green throat band. Snout-vent length (SVL) 

and tibia length was taken on all individuals captured. 

Measure ments were taken to the nearest millimeter using 

vernier calipers. 
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Th e origin (nat u r a l or man-made ), c urre nt huma n usage , 

and hydroperiod o f bre eding site s were d e t e rmin e d e ither by 

personal ob s e r vation or b y owner interviews. 

Hydrogen ion (pH) and dissolved oxygen (DO) 

concentrations of water at breeding sites were determined 

just off shore while males were calling. Instruments used 

included a Fisher Accumet Mini pH Meter, Model 640, and a 

Chemetrics, Inc. dissolved oxygen test kit, Model 0-12. Air 

and water temperatures were recorded only when males were 

heard calling; a mercur y thermometer was used. 

Other v ertebrates utilizing breeding sites were 

determined by hand collecting, seining, and identification of 

breeding calls (in the case of other anurans). At least one 

specimen of each species was collected whenev er possible. 

Dominant aquatic and emergent vegetation was usually 

identified in the field, but collections for laboratory 

identification were made when necessary. 

The number of individuals at each breeding site was 

determined b y the direct count method. Spot-lighting was 

emplo yed to locate members of both sexes; males were also 

detected by listening for their calls. 

Spacial positioning of breeding pond occupants was 

characterized by their distance fr om shore and height above 

water or ground (if not in water). Measurements were taken 

with a standard me ter stick and a telescoping fishing pole 



marked in c e ntimeters. Distances were determined to the 

nearest 0 .5 m and depth to the nearest 0.5 cm. 

Conant ' s (1975) field guide was employed to identify 

adult amphibians and reptiles. Tadpoles and larval 

salamanders were identified using the keys of Altig (1970), 

Brandon (1961), and Monroe (1973). Fishes were identified 

using the keys of Smith-Vaniz (1968) and Clay (1975). 

Nomenclature of the h~rpetofauna follows Collins et al. 

( 1982). Fish nomenclature follows Robins et al. (1980). --

All specimens collected were processed using standard 

mus e um procedures and deposited in the Austin Peay State 

University Museum of Zoology (Nos. 3592 to 3642). 

13 



CHAPTER 4 

Results 

Twenty-five museum specimens and 16 literature records of 

Hyla gratiosa were located from Caldwe ll, Logan, Lyon, Todd, 

and Trigg counties in Kentucky, and from Montgomery County, 

Tennessee. Detailed accounts including data accompany ing 

these specimens and records appear in appendixes A and B. 

Twent y breeding sites and 16 road collections were r e corded 

from Caldwel l, Christian, Logan, Lyon , Todd , and Trigg 

counties in Kentucky and fr om Montgomery and Robertson 

counties in Tennessee (figure 2) . Seven breeding sites were 

permanen t ponds (mostl y used b y cattle) and 13 were temporary 

or semi - permanent flooded sinks in barley , corn , or wheat 

fields . 

The temporary sinks generally had mud bottoms and, when 

visit ed , most had grain stubbl e floating on and emerging from 

shallow water and present around the shoreline . The 

permanent ponds also had mud bot t oms with fe scu e growing 

along the s hore . From about mid - summer until fall herbaceous 

vegetation was observed along t he shores of these sites. 

More detailed d escriptions of all sites can be found in 

appendix D. 

Generall y , aquatic and emergent vegetation was sparse at 

breeding sites. However , of that observed , green algae 

(Chlorophyta) appeared to be the most abundant aquatic pl ant, 
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usually growing along the bottom. Black willow (Salix nigra) 

appeared to be the most abundant emergent plant, being found 

mainl y in the permanent and semi-permanent ponds. 

Other vertebrates observed utilizing breeding sites were 

Acris crepitans, Ambystoma tigrinum, Bufo woodhousei fowleri, 

Chelydra serpentina, Gastrophyrne carolinensis, Hyla 

crucifer, ~- versicolor complex, Ictalurus melas, 

Notophthalmus viridescens, Pseudacris triseriata, Pseudemys 

scripta elegans, Rana catesbeiana, g. clamitans, and g. 

sphenocephala. An account of the sites from which each of 

these was taken appears in appendix E. 

Averages for air temperature, water temperature, 

dissol ved oxygen, and pH recorded at all breeding sites are 

given in table 1. Individual readings of these physical 

parameters for each site are presented in appendix F. 

During 1983, Hyla gratiosa was first observed on 20 May 

and last seen on 26 July; during 1984, 18 May and 28 August 

were the earliest and latest dates in which activity was 

recorded (figur e 3) . Calling was first heard on 8 June in 

1983 a nd on 18 Ma y in 1984 and was last recorded on 26 July 

in 1983 and 15 Jul y in 1984. Juvenile indi viduals (27 mm to 

41 mm SVL) were encountered on roads near breeding sites from 

25 June to 28 August in 1984 (appendix C). With few 

11 . li'm ited to the period between 2100 exceptions, ca ing was 

and 2400 CDT. 



Table 1. Means, standard deviations, and range s of air temperatur e , 
water t e mperature, dissolved oxygen, and pH values re
corded at Hyla gratiosa breeding sites in the Penny-
royal Plain between 8 June and 26 July of 1983 and 18 May 
and 15 July of 1984. 

* Standard d e viation N Me an Range 

Air temperatur e 26 24.2°c 3. 3 17-32°c 

Water temperature 23 27.0°c 1.5 24-29°C 

Dissolved oxygen 15 8 ppm 2. 5 2.5-12.0 

pH 11 7. 3 1. 3 5.0-9.2 

* Number of readings 

ppm 

I-' 

-.J 
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Figure 3. Durations o f calling and activity periods observed 
for Hyla gratiosa in the Pennyroyal Plain during 
1983 and 1984. 
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From one to eight males (me an 3.3 ~ 2.00 SD ) were heard 

calling at each site (appendix F) . They we r e routinel y 

obs e r ved in an inf l ate d condition at the s ur f ace o f shallow 

water , two to 120 cm de ep (me an 28 . 0 cm ~ 23 .4 0 SD ) , usuall y 

among grain stubbl e wit hi n 5 . 2 m (~ 5 . 90 SD , ra ng e 0-20 m) of 

the water ' s edg e . 

Onl y one fema le was e ncount e r ed at a b r eed i ng site . Thi s 

occur r e d on 19 Jun e 198 3 i n Christian County , Ke ntuck y at a 

f l ood ed sink in a wheatfield on the south side of Featrac e 

La ne , 1 . 0 k m west of its ju nc io wi h Ke n c 3 5 . She wa s 

obs e r ve d in a xillar y ample x s lo l a he s rface of 

s hall o w wate r ( 2 0 cm dee ) among loa in hea s t bble , 5 m 

from t he wate r s edge . Thre ddi iona 1 emales ere 

e ncount e r e d on r o ds . Thes r o n 0 ay 1 83 I 17 

June 1983 , and 1 Au s ·i g each of 

hese col l ee ions C 0 n i 

The snout - ve n 1 n hs a i l 1 hs o a 1 

i nd i viduals com bin era 

27 . 0- 75 . 0 mm ) n 

r especti 1 . Fo 

1. rn 

les 

SD, ra nge 4 5 . 0- 61 . 0 mm) 

27 . 0 mm) a nd th e ema le s 

57 . 0- 58 . 0 mm) and 5 . 3 mm 

Ju ve niles had a e r ge s 0 

SD, range 27 . 0- 41. 0 m) a 

( + 2 . 20 SD, r ng e 13 . 0- 1 

0 

s e 

n . 3 

meas re 

0 . 35 

- \·en 

a ·er 

. 0 ) . 

3 . 15 D, ran e 

a e 3 . 0 - . 0 mm) , 

s .; r 5 mm . 38 

0 SD , ra ge 20 . 0-

5 . 5 m 0 . SD , range 

SD , r e 5 . 0- 25 . 5 mm) . 

e g s 0 3 mm . 3 5 

e a e g hs 0 15 . 3 mm 



CHAPTER 5 

Discussion 

Breeding Sites 

Breeding sites tended to be cl ustered in the central 

Pennyroyal in southeastern Todd Coun y and southweste rn Logan 

County , Kentucky and in nor heas te rn Ion gome r y County and 

northwestern Robe rt so n Cony , Te n ssee . Fro he r e he 

we r e found s ea e r e alon a i r o h he es e rn 

Pe nn y roya 1 r om s o h - c r a 0' e 0 

south as e rn Lyon Co K C y . X 

s w r d hroug h Sim so n 0 Ro son 

oun y , T nn 5 5 l 0 y s s , 

h 0 ·o 

h l A ·o ' .s s j y y 

s ci s C 

In h 0 H· s O' s h 

p nn y r oy 1 lain , 0 s n a -..· 

r i y 0 
,1 ~ h 

( 1 h m r n r . I o r 
OU . , 

0 
r ess rm n n I 0 n 

woods , loo 0 n s . .. so 0 i n 
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individuals have been found in a swamp , a s mall grassy pond , 

a flooded sand pit ( Funde r b r g 1953 , 1955) , a semi - pe r manent 

pond with d e ns e unde r g r owth (Cahn 1939) , a small permanent 

woodland pond (Goin 1938 ) , a a ral pond in a i e - oa 

hammock ( e i ll 1958) , and o her 

st r eams (Blem and il er 1 80 , Bra 

McKee ve r 1 9 7 7 ) . 
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crucifer, ~- versicolor, Rana cate sbeiana, and g. 

sphenocephala at a breeding site in north e rn Alabama, and 

Black and Gosner (19 58) reporte d obse r v ing Acris crepitans, 

Hyla versicolor, and Rana clamitans f rom a site in New 

Jersey . Except for ~ - gryllus, t hes e same s pecies we r e 

encountered sharing breed i ng sites with Hyla gratiosa in the 

Penny ro yal Plain. The observa t ion of more frog s pecies 

pre s e nt than othe r ve rt ebrate s is p robabl y due to the 

t e mporar y nat u r e o f th e br eeding site s and t o t he f act that 

site s we r e us uall y v i sited in t he eve ning du ring earl y t o 

mi d- summ e r whe n t he f rog s were breeding . 

Fish we re fo und at onl y one b r eed ing site (a ppend ix E) . 

Seve r a l j uvenil e bl ac k bul l heads , Ic t alurus melas , we r e take n 

on 15 Aug ust 1983 from a nearly dr t empo ral pond whe r e Hyla 

gra t iosa had bee n he a r d callin e arli e r in the yea r . Mount 

(1975) sug ge st ed t hat pe rman ent bod ie s o f wat e r contain ing 

f ish ar e pr obabl y un s uitable br eedin g sites fo r ~ 

grati osa . 

Envir onmental Va r iabl e s 

I n wright's (1932 ) study , the a e ra ge minimum ai r 

tempe ratur e at which~ gratios a began calling was 70°F 

(2l oC) , d t rain fall had occu rr ed , and the provided a equa e 

a ve rag e maximu m temperat ur e a t which t hey we r e heard ca ll ing 

was 91 op ( 32oC) . Giannini (1983) found tha t rain f all and 

Wer e Cr i t ica l for breed i ng a ctivity. He no t ed 
t e mpe ratur e 

that if air t empe r a t ur e dropped bel o w 18.9°c , call i ng 
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activity ceased , but if it was above 18 . 9°c calling resumed, 

with the most activ ity occurring when the temperature was at 

least 21 . 1°c . During this st ud y ca ll ing acti vit y was 

observed at an a verage temperat ur e o f 24 . 2° c, a lway s 

following periods of rain f a ll . 

Nothing has bee n published on the dissol ed oxygen 

content, pH , or t empe r atur e of he a er at~ qratiosa 

breeding s i tes . 

Acti Vitt a nd Breeding Pe ri ods 
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has be n r e cord d r om 0 s Co 

( 19 7 5) , Oldham n G rh r 5) , d i h 

( l 4 ) r o r r n 0 oc 0 0 

Au us D C r ( l 5 ) r 0 s so 0 

- x n f r om r h 0 0 

br din C i v i y no y s r )' 

con inu s ml - J 

h h s o f 0 :- r 

" y h h l ('5 .. m 0 

h s mm B s 

rl y s rch n o s s e 

breedin sites s l e s e 

For th e Pe nn roy Pl l , e as · een 

d 

reported too ur om · e s 0 - s r . He e rso 

(1978) her c llin 1 

t he month of July . Gi 

l o 

i l 

0 y , e es see ring 

3) o · se re C 



24 

Caldwell County, Kentucky from as earl y as 7 May in one year 

to as late as 29 July in another year . h Int e same study , 

calling was heard as earl y a s 12 May in one year and as late 

as 2 0 June i n a no the r year. Giannini and MacGreg or (personal 

communicati o n) co llected no n- calling individual s in Caldwell 

County Kentuc ky o n the 2nd a nd 3rd of August , 1983 (appendix 

A). 

Based upo n published data cited above and the results of 

this study , it appears that activit y o f adult Hyla gratiosa 

in the Pe nnyroy al Plai n begins i n early May and con tinu e s 

until at l e ast the e n d o f Augus t . Breeding activ i ty be g ins 

in mid-May and continue s u nt i l t he end o f July . The activity 

of one - to two-year-old i ndividuals appears t o beg i n ne ar the 

e nd of June and to continue until the end of August . 

He nde rson (1 978 ) reported that the average hourly c a ll 

d uration f or Hy la g ratiosa during 1976 was 106 . 6 minutes and 

that for 1977 it was 3 1 mi n ut es . He also repor t ed calling 

from as early as 1 93 0 to as late as 2330 CDT . Although thi s 

study did not r e cord hourly call durations for any one site , 

calling was g e n e r ally heard d uring the period of 2100 to 2400 

CDT. 

Number and Position ing of Breeding Individuals 

wright and wright (1 949) st a t ed that breedi n g c horu s e s 

incl uding mor e t han 20 to 25 males are not of t e n seen . 

from one to 130 males have been reporte d at 
Howeve r , anywhe r e 

breeding site ( Black and Gosner 1958 , Blem a nd 
a single 
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Miller l9 80, Cahn 1939, Funderburg 195 3 , Goin 1938, Henderson 

19 78, Monroe and Giannini 1977, Oldham and Gerhardt 1 975). 

This st ud y found from one to e ight male s calling at a single 

site . 

Most male Hyla gratiosa have bee n reported calling in an 

inflated condition at the s urfac e o f shall ow wa t er, usual ly 

among aquatic vegetation (Bartl e t t 19 81 , Decker t 191 5, 

Ge r hardt 197 4, He nder son 1978 , Oldham and Ge rhard t 197 5 ) . 

Goi n (1 938 ) f ound most o f t he breeding indivi duals near the 

wate r ' s edge , with fe w i n o pen water . eill (1952) r epor t ed 

f inding the m i n ponds , and a few on bushes and tree trunk s 

near the wa t e r , but never more than five feet off the ground . 

Black and Gosne r (1 95 8 ) obs e rved calling mal e s sitting on t he 

l eaves of t he whit e wate r lily . onroe and Giannini (19 77) 

f ound c a lli ng males sitting on floating egetation in water 

l ess t ha n one meter deep , and Henderson (1978) reported that 

calling mal e s we r e floating on the water (15 . 2 to 55 . 8 cm 

dee p) among aqua tic vegetation , anywhere from 0 . 5 to 2 . 1 m 

f r om the wa te r 's edge . This s udy re ealed that males call 

wh i le i nflated at th e surface o shallow a er sally among 

f loating g rain s tubble and that they may be anywhere from 

wate r's edge to 20 m ou t from shore . 

He nderson (1 97 8) in determining total population size o f 

Hyla gratiosa at a br eed ing site assumed equal sex rat i o . 

Goin (1 938 ) coll ect ed 170 indi iduals from one breeding s i t e ; 

30 ma les Only one female wa s 40 we re femal e s an d 1 were · 
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encountered at a breeding site during this study. This 

apparent shortage of females was likely an artifact resulting 

from the greater difficulty of locating nonvocal individuals. 

size of Individuals 

Henderson (1978) reported that the average SVL of the 

Hyla gratiosa he studied was 57.7 mm(+ 7.59 SD, range 49.2-

74.6 mm). A somewhat lower average SVL of 47.6 mm(± 13.15 

SD, range 27.0-75.0 mm) was obser ved in this study . The 

difference can be accounted for by the fact that several 

juveniles (27.0-41.0 mm SVL) were included in this study , 

thus lowering the o verall a ve ra ge SVL of the sample . When 

these individuals are not included, the mean SVL for the 

mal e s calculates to 56.2 mm and for the femal e s , 57 . 5 mm, 

values that closely approximates that of Henderson's (1978) . 



CHAPTER 6 

Conclusions 

Based upon the information gathered during this study, 

the following conclusions can be drawn about the distribution 

and breeding habitat of the disjunct population of Hyla 

gratiosa occurring in south-central Kentucky and north

central Tennessee: 

1. The distribution appears to be limited to the western 

half of the Pennyroyal Plain with breeding colonies most 

concentrated at the eastern end of the occupied area. 

2. The typical breeding habitat for this population is a 

temporary or semi-permanent flooded sink in a grain field, 

usuall y with grain stubble as the onl y vege tation. 

3. Other species of anurans are the primary cohabitants 

of breeding sites. 

4. Given adequate rainfall, males call at air 

temperatures ranging from 17°c to 32°c with a mean of 24.2°c. 

5. Depending on local weather, activity of adults begins 

sometime in early May and continues until around the end of 

July. Terrestrial activity of juveniles begins near the end 

of June and continues until the end of August. 

6. calling occurs in the late evening and lasts 

approximately three hours. 

7 . The number of calling males at any one site usually 

amounts to fewer than 10 individuals. 
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8. Males call in an inflated condition floating on the 

surface of shallow water among some sort of vegetation, very 

often grain stubble. 

9. Although females appear to be considerably less 

numerous than males, they are probably present in numbers 

approximating that of the males, but are simply overlooked 

because they do not call and are well camouflaged. 



CHAPTER 7 

Summary 

The distribution and the breeding habitat of a disjunct 

population of the barking treefrog (Hyla gratiosa) were 

studied in the Pennyroyal Plain region of Kentucky and 

Tennessee during the period of May through August, 1983 and 

1984. A total of 20 breeding sites and 16 road collections 

was recorded from si x Kentuck y and two Te nn e ssee counties. 

Most b r e eding took plac e in flooded sin ks of corn, barl e y , 

and wheat fields. These sites t ypicall y had mud bottoms and 

grain stubble along the e dge of the water a nd s horeline. 

Generall y , the aquati c and e me r gent veget a t io n was s pa rs e or 

absent. 

Other v ertebrate s obs e r ved ut i l i z i ng Hyl a grat iosa 

breeding sites included 11 s pecies o f amphibi a ns, t wo speci e s 

of reptiles and one spe cies of fish. Among t he s e , anurans 

were b y far the most abundant. 

Av erage s for air t emperature , wat e r t empe r a t u r e , 

dissol ved o xy g e n, and p H r e corded at th e variou s breeding 

sites while males were calling we r e 24 . 2° C, 27 .0°C, 8 ppm, 

and 7.3, respectivel y . 

During 1 98 3, the species was first obs e r v ed on 20 Ma y and 

last see n on 2 6 Jul y ; during 19 84, 18 Ma y a n d 28 August wer e 

the earliest and latest dat e s activ it y wa s r e cord ed. Calling 

· 1 98 3 and on 18 Ma y in 1984; it 
was first h e ard on 8 June in 
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was last recorde d on 26 July in 1983 and on 15 July in 1984. 

Juvenile individuals were encountered on roads near breeding 

site s from 25 June to 28 August in 1984. Calling was 

generally heard between 2100 and 2400 CDT. 

An average of 3.3 (range 1-8) males were heard calling at 

each site. They were routinely observed in an inflated 

condition at the surface of shallow water (2-120 cm deep), 

usually among grain stubble and within 5.2 m of the water's 

edge. 

Only one female was encountered at a breeding site during 

this study, but three were encountered on roads. 

The average SVL and tibia length of the 34 individuals 

examined were 47.6 mm and 21.2 mm, respectivel y . 

Information obtained in this study should help locate new 

breeding sites, serve as the basis for additional research on 

the Penny ro yal population, and aid in determining its status 

and needs for continued survival. 
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APPENDIXES 



Appendix A. Co 11 ection data pert · • . 
gratios~ examined. Sources inclu~~~i~g t~ specimens of Hyla 
univers ity Museum of zoolo ( u~tin ~eay State 
Museum (ULM) and John Mac~y AP~Z), University of Louisville 

' regor s personal collection. 

KENTUCKY 

CALDWELL CO. 

12 km SW Princeton, Kentucky (370027N 875312W); 2 
specimens, ULM 6780-6781, 5 July 1976, Raymond w. Giannini. 

Raymond Gia~nini's house (in basement) on Schoolhouse Rd. 
(KY 514), 1.1 mi _w of KY 139; 1 juvenile, John MacGregor's 
personal collection, 2 August 1983, Raymond w. Giannini. 

On mud in mowed wheat field, o. ·5 mi off w side of KY 514, 
1.5 mi W of KY 139; 1 specimen, John MacGregor ' s personal 
collection, 3 August 1983, John MacGregor, Raymond Giannini, 
and Marc Evans. 

LOGAN CO. 

1.6 mi N Keysburg at jct. of Prentiss-Lawrence and 
Prentiss-Keysburg Rd., on road at night after rain (364026N 
870020W); 2 specimens, APMZ 2919, 20 May 1979, Floyd Scott. 

0.6 mi E of Todd-Logan Co. line on KY Hwy 848, 11 air mi 
w of Adairville, on road in rain (363925N 870258W); 1 
specimen, APMZ 2920, 20 May 1979, Floyd Scott, Mike 
Northington, Ronnie Harrison. 

TODD CO. 

5 mis of Allensville, Kentucky; 3 specimens, ULM 4346-
4348, 3 June 1971, Burt Monroe, Jr., Ralph Taylor; 1 
specimen, ULM 4798, 18 May 1972, Burt Monroe, Jr.; 1 
specimen, APMZ 3177, 12 June 1971, D. Harker, M. Silvey. 

TENNESSEE 

MONTGOMERY CO. 

. f •ts J·ct with Port Royal Rd. 
Rossview Rd., 4.2 mi W O i · 30 Ma 1979, Floyd 

(363347N 871328W); 1 specimen, APMZ 2922 ' y 
Scott. 

Lake spillwa y (363259N 
Dunbar Cave Rd., near swan 16 Ma 1966, Floyd Scott, D. 

871810W); 1 speci~en, APMZ li~~ 2 26 M~y 1967, D. F. Harker. 
F. Harker; 1 specimen, APMZ ' 

R 1 Rd 
1 2 mi N of its jct. with Rossview Rd. 

Port oya ., · . APMZl 39 1, 17 Mayl9 66,Floyd 
(363540N 870934W); 1 specimen, 
Scott, D. F. Harker. 
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Appendix A (cont.) 

L . C. Connell farm near St. Bethlehem (0.7 air mi S of 
Rossv iew; 363300N 871410W); 1 specimen, APMZ 3175, 8 June 
197 1, F. Scott, D. Harker, M. Silvey ; 1 specimen, APMZ 3176, 
7 June 1971, F. Scott, D. Harker, M. Silvey; 7 specimens, 
APMZ 3178, 11 June 1971, F. Scott, D. Harker, M. Silvey. 



Appendix B. Lite r a t ur e 
P r 1 Pl · records of Hyla enny oya ai n r e gion f gratiosa from the 

o Kentucky and Tennessee. 

KENTUCKY 

CALDWELL CO. 

12 km south of Princeto 
barn), 1 specimen, ULM 6779 ~' 3K~~iucky (370?27N 875312W); (in 
75 m from barn), 2 specimen Y l976; (in flooded slough 
(Giannini 1983, Monroe and~~ UIJ:1 ~780-6781, 5 July 1976 

iannini 1977). 

Along Dry Creek appr . 
(370125N 875225W) t oxim~tely 5o m east of Highway 139S 

, wo crossing Hwy 1 39 s 
creek, 29 July 1977 (Giannini 1983 ). , one calling from 

LYON CO. 

Approximately 1-3 km from the first Caldwell Co. 
(Giannini 1983). site 

TODD CO. 

T ddB~eeding pond located fiv e miles south of Allensville 
0 ounty, Kentucky; 3 specimens UL 4346-4348, 3 June 1971 

(Monroe and Taylor 1972). ' 

TRIGG CO. 

Approximatel y 1-3 km from the first Caldwell co. site 
(Giannini 1983). 

TENNESSEE 

MONTGOMERY CO. 

Mongtomery Co., TN; APMZ 1390-1392 (Scott and Harker 
1968, Scott and Snyder 1968, Scott, Chester, and Snyder 
198 0). 

Hammacksv ill e Quadrangl e , Pea che r ' s Mi l l Road , 0 . 5 mil e s 
s outh of intersection with road t o Cl ar ks ville Speedway 
(Needmore Road) (363733N 872 22 7W); 7 Ma y 1973 (Scott, 
Chester, and Snyder 1980). 

. Clarksville Quadrangle, Tennessee Highway 48 near 
Junction with Hazelwood Road (363651N 871911W); 7 Ma y 1973 
(Scott, Chester, and Snyder 1980). 

. Sango Quadrangle, Rossv iew Road, 4.2 road miles west of 
Junction with Port Royal Road (363347N 871328W); 1 adult 
mal e , (APMZ 2922), 30 Ma y 1979, Floyd Scott (Scott, Chester, 

and Snyde r 1 980). 



40 
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Pond A, 3 .1 km S of the Christian-Todd county border in 
Ken t ucky (3 63650N 872015W); (Henderson 1978). 

Pond B, 2.1 km S of the Christian-Todd county border in 
Kentucky , 0.9 km northwest of Pond A (363720N 872015W); 
(Henderson 1978). 

Pond C, 3.1 km S of the Christian-Todd county border in 
Kentucky, 27.4 m south of Pond A (363650N 872015W); 
(Henderson 1978). 

Pond D, 0.8 km S of the Christian-Todd county border in 
Kentucky, 1.22 km northeast of Pond A and 0.55 km ea~t of 
Pond B (based upon the map in Henderson's thesis the location 
should be 2 km S of the state line; 1.5 km NE of Pond A and 
1.0 km east of Pond B; 363725N 871935W); (Henderson 1978). 



Appendi x C. Collection data er .. 
specimens collected from the~ taining to Hyla gratiosa 
Kentucky and Tennessee during ~~~yroyal Plain region of 
breeding site localities). is study (see appendix D for 

KENTUCKY 

CALDWELL CO. 

SW side of KY 139, approx 250 f 
• · · h · m rom road, 3 2 its Jct. wit_ Hopson Rd. (breeding site #5 . 37005 iN 
flooded portion of corn field. 1 spec · (, 1 . . , imen ma e · 5 6 
25 mm tibia length), APMZ 3611, 12 July 1984 D, 
VanNorman. ' · E . 

km NW of 
875216W), 
mm SVL, 

. KY 126-128, at its jct. with KY 514 ( 365946N 874756W) 
alive on dry asphalt; 1 specimen (juveni le · 33 mm SVL 16' 
tibia length), APMZ 3619, 21 August 1984, o. E. vanNo~man .mm 

CHRISTIAN CO. 

KY 345, 2.3 km N of i ts jct . with KY 11 7 (3 64345 
873146W), dead on asp hal t ; 1 specimen (female) , APMZ 3596 , 17 
J une 1983, D. E. VanNorma n . 

S side of Featrace Ln . , 1 . 0 km W of its jct . with KY 345 
(breeding site #6; 364348 N 873233W) , temporar y pond in wheat 
f i e ld; 2 specimens (mal e ; 58 mm SVL , 26 mm tibia length ; 
fema l e ; 57 mm SVL, 25 . 5 mm tibia length ) , AP z 3597 , 19 June 
1983 , D. E. Van Norman. 

S side of KY 117, 1 . 0 km W of its jct . with US 41A 
(br eeding sit e #7; 364 143N 872750 W) , flooded corn field ; 1 
spec ime n (mal e ; 59 mm SVL , 26 mm tibia length ) , APMZ 3602 , 29 
J une 1983, D. E. VanNor man . 

s side o f KY 117, 0. 3 km W of its jct . with US ~lA 
(breeding site #8; 36 414 5N 872725W ) , flooded corn fiel d; 1 
specimen (mal e ; 55 SVL , 24 . 5 mm tibia length ) , APMZ 3603 , 19 
Jul y 1983 , D. E. VanNorman . 

· Ok W fits J·ct . with KY 107 Zion Hope -He rnd on Rd ., 5 • m O . . . • 3 (364420 N 873710W) al ive on asphalt; 1 specimen (Juvenile , 6 
mm SVL, 19 mm tibia l engt h) , APMZ 3615 , 6 AuguS t 1984 1 D. E. 
VanNorman. 

LOGAN CO. 

. d a t its jct . with the Dot -
Pond on S side of Smi th _R k.' N f the KY - T state line 

T S L · Rd . 0 8 a i r m o · . enn. tate ine . , · llWl cattle pond ; 1 s pecimen 
(breeding site #9 ; 363911 ~ ~65~ t h) APMZ 3599 , 22 June 
(mal e ; 58 mm SVL, 26 mm tibi a eng G, Hale . 
1983 , D. E. vanNorman, A. F. Scott , · 



Appendix C (cont.) 

James Rose Rd., 
alive on asphalt; 1 
length), APMZ 3604, 
Scott. 

0.2 km E of K 
specimen ( lY-102 (3642OON 870215W), 
15 June 19;: e, 50 mm SVL, 24 mm tibia 

'D. E. VanNorman, A. F. 

KY 848, 0.5 km E of the Todd-Lo a 
870316W), alive on asphalt· 1 spe _g n c(ounty line (363921N 

. b. 1 ' cimen male. 53 m SVL 23 
~ ~~ ~~ot~~gth), APMZ 3605, 15 June 1984, n: E. v:nNor~an, 
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S ~ide ~f James Rose Rd., 1.6 km E of KY 102 ·ct 
(breeding site #11; 364150N 870120W) fl d d h J • . ( , oo e w eat field; 1 
specimen male; 51 mm SVL, 25 mm tibia length) APMZ 3606 , 17 June 1984, D. E. VanNorman. ' 

W side of KY 102, 0.2 km s of James Rose Rd (b d' . #12 36 1 . ree ing 
site ; ~ 56N 870225W), permanent pond approx. 100 m from 
road; 1 specimen (male; 45 mm SVL, 20 mm tibia length), APMZ 
3607, 18 June 1984, D. E. VanNorman. 

SE side of KY 102, 0.9 air km S of the jct. of KY 102 and 
James Rose Rd. (breeding site #13; 364134N 870231W), flooded 
portion of wheat field; 1 specimen (male; 52 mm SVL, 24 mm 
tibia length), APMZ 3608, 25 June 1984, D. E. VanNorman. 

In flooded sink, 0.3 km off N side of James Rose Rd., 3.2 
km E of jct. with KY 102 (breeding site #14; 364206N 
870025W), in barley field; 1 specimen (male; 49 mm SVL, 22 mm 
tibia length), APMZ 3609, 25 June 1984, D. E. VanNorman. 

KY 102, 1.1 km S of James Rose Rd. (next to breeding site 
#10; 364133N 870156W), on road next to flooded portion of 
barley field; 3 specimens (juveniles; 27 mm SVL, 14 mm ti~i~ 
length; 28 mm SVL, 13 mm tibia length; 28 mm SVL, 13 mm tibia 
length), APMZ 3610, 25 June 1984, D. E. Van Norman. 

KY 102 2 3 km s of its jct. with James Rose Rd . (364104N 
870130W), ~li;e on asphalt; 1 specimen (juvenile; 33 mm SVL, 
16 mm tibia length), APMZ 3613, 31 July 1984, D. E . . . 
VanNorman; 1 specimen (juvenile; 41 mm SVL, 19 mm tibia 
length), APMZ 3616, 14 August 1984, D. E. VanNorman. 

KY 102 4 2 km s of James Rose Rd. (364005N 870129W), 
. ' · . ( · · 1e· 28 mm SVL, 14 mm 

alive on asphalt; 1 specimen Juveni 1984 D E vanNorman. 
tibia length), APMZ 3617, 14 AuguSt ' .. 



Appendi x C (cont . ) 

LYON CO . 

KY 730 , 0 . 8 km W of KY 903 ( 37003 as phalt; 2 specimens (juvenil e s• 28 SN 875649W), alive on 
length ; 29 mm SVL, 14 mm tibia lent~~ SVL, 13 mm tibia 
1984 , D. E . Va nNorman. g 'APMZ 3612, 12 July 

TODD CO . 
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KY 848, 0.8 km E o~ the US 79-KY 848 jct. (3640 27 N 
870 830W), alive on N side of_wet road; 1 specimen, John 
MacGregor' s personal collection, 20 May 1983, John 

E V N MacGregor, D •• a n orman. 

KY 848, 1.0 km E of jct. of Allison Rd. and KY 848 
(3 6393 6N 870650W), middle _o~ road on wet asphalt; 1 specimen 
(mal e ; 5 7 mm SVL, 26 mm tibia length), APMZ 3592, 20 May 
1983 , D. E. VanNorman, John MacGregor. 

KY 848, 2.4 km E of its jct. with Land N RR 
(Had~ns ville) (363933N 870638W), dead on wet pavement; 1 
spe cimen, APMZ 3593, 20 May 1983, D. E. VanNorman, John 
MacGr egor. 

E corner of the jct. of Snaden Mill Rd. and US Hwy 79 
(br eeding site #17; 364147N 870717W), flooded wheat field; 1 
spec imen (male; 61 mm SVL, 27 mm tibia length), APMZ 3598, 21 
June 198 3, D. E. VanNorman. 

E side of Co. Rd. 1802, 0.2 km N of its jct. with Jack 
Gra y Rd.; 4.0 air km S of Trenton, KY (breeding site #18; 
364113N 871539W), flooded corn field; 1 specimen (male; 60 mm 
SVL, 25 mm tibia length), APMZ 3601, 28 June 1983, D. E. 
VanNorman. 

All e ns v ill e -Tenn. State Lin e Rd., 2 .4 km S of its 
with KY 102 ( Allens ville) (364145N 870405W), aliv~ ?n 
asphalt; 1 specimen (juvenile; 35 mm SVL, 17 mm tibia 
length), APMZ 3614, 26 July 1984, D. E. VanNorman. 

TRIGG CO. 

jct. 
wet 

0 2 km N of its jct. with KY 
Pond on W side of Hwy _i 5o7 , · and 124 (Cerulean) 

958 ; 6. 4 air km S of the Jct. of KY 12f cated in wheat field; 
(b r eed~ng site #19; 365403N 87424 lW~ibi~ length), APMZ 3595, 
1 specimen (ma le ; 49 mm SVL, 21 mmF Scott, J. Koons, K. 
15 June 1983 , D. E. vanNorman, A. · 
Souza . 



44 
Appendix C (cont.) 

TENNESSEE 

MONTGOMERY CO. 

Hazelwood Rd., 1.6 km W of its jct. with TN 48 (363645N 
872013W), dead on asphalt; 1 specimen (female), APMZ 3594, 24 
May 1983, D. E. VanNorman. 

Guthrie Ln. (Co. Rd. 6317), 1.8 km SW of the TN-KY state 
line (Jim Johns~n Rd.) (363821N 871602W), alive on dry 
asphalt; 1 specimen (female; 58 mm SVL, 25 mm tibia length), 
19 August 1984, D. E. VanNorman. 

ROBERTSON CO. 

W side of Keysburg Rd., 3.5 road km SW of the KY-TN state 
line; 6.0 air km NNE of Adams P.O. (breeding site #3 ; 363748N 
870220W), flooded barley field; 1 specimen (male; 60 mm SVL, 
25 mm tibia length), APMZ 3600, 26 June 1983, D. E. 
vanNorman. 

Keysburg Rd., 4.8 road km S of the TN-KY state line 
(363721N 870255W), alive on asphalt; 1 specimen (juvenile; 34 
mm SVL, 16 m tibia length), APMZ 3620, 28 August 1984, D. E. 
VanNorman. 



Appendi x D. Lo cation and description of Hy la t · · · t • . gra i osa 
breeding ~i e s examined during this study in the Pennyroyal 
plain _r e~ ion of Kentucky and Tennessee (dates v isited follow 
aescr i ptions) . 

s i t e No. 1 

site No. 2 

Site No. 3 

Site No. 4 

Si t e No. 5 

Site No. 6 

Montgomery Co., TN; large cattle pond on s side 
of Rossv iew Rd. (370 m from road) 5.3 km w of . . . , 
its Jct. with Port Royal Rd. (363350N 871234W ); 
mud bottom, shoreline muddy with scattered 
fescue; surrounding area in pasture; pond spring 
fed from cave on N side (spring surrounded by 
trees); 8 and 9 June 1983. 

Montgomery Co., TN; flooded port i on of corn 
field on S side of Hazelwood Rd., 1.6 km E of 
Needmore Rd. (363644 N 8720 10W) ; mud bottom, 
shoreline muddy with corn and other t e r res t r i a l 
herbaceous vegeta tion ; tw o i s lands with 
terrestrial vege tat i on near t he middle ; woods on 
E side; 2 3 a nd 2 4 June 19 8 4 . 

Robertson Co., TN; f l ooded portion of bar ley 
field on thew s ide of Keysburg Rd. , 3. 5 road km 
SW of the KY-TN sta te line ; 6.0 air km NNE o f 
the Ada ms P .O. (3 63748N 870220 W) ; bottom and 
shoreline littered with bar ley stubble , tree s 
g rowing ne a r middl e o f pond ; 25 and 26 June 

1983 . 

Cald we ll co., KY; large cattle pond on W side 
o f KY 514 , 1 . 3 km SW of KY 126- 128 (365~18 
87 4815W) ; mud bottom, shor~l i ne mud~y with 
scattered f e scue ; s urrounding area in pasture ; 

10 Jul y 19 8 4. 
fl ded portion of corn field 

Caldwe ll Co., KY ; 00 
• ately 250 m from 

on SW s i d e of KY 13 9 ~~pp~~: i:ith Hopson Rd . 
road ) , 3 . 2 km NW o f i d sb~tt~m with shoreline 
( 3 7 0 0 5 1 N 8 7 5 2 1 6 W ) i mu . . ' 1 o and 1 2 J 1 Y 
and surround ing a r ea in corn , 

1984 . 
rary pond in whea t field 

Christian c o. , KY ; t e mpo L 1 0 km W o f i ts 
• f Featrace n. , · d 

on the S s i d e o 48 N 8732 33W) ; bottom an 
jct . with K~ 34 5 (3 6~!h wheat stubbl e; gr een 
shoreline l itte r ed wi . on bottom; corn and 
algae (Ch ~orophyta ~ ~~~:~~~ sink nearby ; 19 J une 
tobacco fi e l ds, an 
1983. . f corn field 

. . flood ed portion o . ·ct . 
Site No. 7 Chr i stian c o., KY , Y 11 7 , 1 . 0 km W o f its J 

on th e S s ide of K 8727 50W) ; bottom ,a nd 
with US 41A_ (3 641!3~ith pr evious years corn 
shor e line li t t ere 
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site No. 8 

Site No. 9 

Site No. 10 

Site No. 11 

Site No. 12 

stubble; green algae (Chlorophyta) growin along 
bottom; 29 June 1983, 19 July 1983. g 

C~ristian Co., KY; flooded portion of grain 
~ield ~n the S side of KY 117, 0.3 km w of its 
Jct. w~th U~ 41A (364145N 872725W); bottom and 
shoreline littered with previous year's corn 
stubble and su:rounding area in pasture; 
Heter~nthera limosa growing along the shore and 
wate: sedge, and green algae (Chlorophyta) 
growing on bottom; 18 and 19 July 1983. 

Logan Co., KY; cattle pond on the s side of 
Smith Rd. at its jct. with the Dot-Tenn. State 
Line Rd.; 0,8 air km N of the KY-TN state line 
(363911N 865611W); mud bottom, with two-thirds 
of the shoreline bordered by trees, and the rest 
made up of mud and grass; island located in the 
middle with two or three trees and some black 
willow (Salix nigra) growing on it; duckweed 
(Lemaceae) growing on surface of the water; 22 
June 1983. 

Logan Co., KY; flooded portion of barley field 
just off E side of KY 102, 1 . 1 km S of its jct . 
with James Rose Rd. (364133N 870156W) ; bottom 
and shoreline muddy except for area along 
roadside which supported terrestrial herbaceous 
vegetation; surrounding area with barley stubble 
and other flooded sinks; green algae 
(Chlorophyta) growing along the bottom; 17, 18 
and 25 June 1984. 

C KY· flooded portion of wheat fi~ld on 
Logan ~a' f'James Rose Rd ., 1 . 6 km E of its 
~h~ S ~~heK~ 102 (364150N 870120W); sho~el in e 
~~ddyw~ith some wheat stubble; surrounding area 
in wheat; 17 June 1984 . 

. ermanent pond on W side _of KY 
Logan Co., ~Y, p 100 m from the road in a hay 
102 (approximately . . ' th James Rose Rd. 

. 0 2 km S of its Jct. wi . . field), • . s horeline with pin 
(364156N 870225W); s~opin~ottonwood (Populus 
oak (Quercus palustris), (R binia pseudoacacia), 
deltoides), black 1O~~stnig~a). green algae 
and black willow (~a i~n botto~; 17 and 18 June 
(Chlorophyta) growing 
1984. 
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s ite No . 1 3 

site No. 14 

Site No. 15 

Si t e No . 16 

Site No. 17 

Site No . 1 8 

Si t e No. 1 9 

Loga~ Co., KY; flooded portion of wheat field on 
SE side of KY 102, 0.9 air km s of the jct. of 
KY 102 and James Rose Rd. ( 364134N 870231W); 
wheat ~tubbl e along the e dg e of wate r and the 
shoreline; surrounding area in wheat and corn· 
25 June 1984. ' 

Logan Co., KY; flooded sink in barley field, 0.3 
km off N side of James Rose Rd., 3.2 km E of 
jct. with KY 102 (364206N 870025W); terrestrial 
herbaceous vegetation around the water ' s edge 
and shore; surrounding area in barley with other 
flooded sinks nearby ; 25 June 1984. 

Lyon Co., KY ; permanen t pond , appr oxi mate l y 190 
m from the S s i d e of KY 730 , 0 . 8 km W of KY 903 
(3700 27N 875 649W) ; most of the shore made up of 
t e rr es tr ia l herbaceous vegetation with black 
willow (Sa l ix nigra ) growing a l ong t he south 
shore; buttonbus h (Celphalanthus occidentali s ) 
growing fi ve to 10 m from s hore and aquatic 
vege tation growing on bo t t om; 12 and 13 July 
1984. 

Todd Co., KY ; s emi - pe r ma nent pond on S side of 
KY 848 (43 0 m from road ) , 1 . 3 km E o f its j ct . 
with All i s on Rd . (363 92 3N 87 061 5W) ; 20 and 21 
Jun e 19 8 3 . 

Todd c o., KY; floode d wh eat f i el d on E corne r of 
the jct. o f Snaden Mill Rd . and US H~y 79 
(36 4147N 870717W) ; bottom and shore l ine ~overed 
wi th whea t s tubbl e ; f enc e line along NE side ~f 
highwa y along NW and SW side , and draina ge ditch 
along NE s ide; 21 J une 19 83 . 

To dd C KY· f l ooded f i eld on Co . Rd . 180~ , 0 . 2 
o . ~ '. ct wit h J ac k Gra y Rd . ; 4 . 0 air km 

km N of i t s J . ( 364113 N 8715 39W) ; corn stubble s f Trenton, KY 
1 

· 0 
. f of water ; stee p s oping 

f loating o n ~ur ace east side of r oad a nd 
shore (1 m wid e ) be twe~~h trumpet creeper 
water ' ~ e dg: _cove~ede~m saplings (U lmu~) and 
(Campsis raa icans ' 1 1983 

8 J une 1983 , 18 Ju y . sawgrass; 

ent pond on W side of Hwy 
Trigg Co., KY ; per~an . t with KY 958 ; 6. 4 air 

0 2 km N o f i t s JC . t 15 0 7 , • . 
0 

f Ky 1 2 6 and Ky 1 2 4 a 
km S o f the J c t . 874241W) . shoreline and 
Ceru l ea n (3 65403N h t fi e ld bordered by 
s u rrou nding a rea aw ea 
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site No . 20 

t e rrestrial herbaceous vegetation; green algae 
(Chlorophyta) gr owing on bottom and at surface ; 
15 June 1983 . 

Trigg Co., Ky ; permanent pond on thew side of 
Mo ntgomery Rd., 1.1 km S of its jct. with 
Montgomery-H. Thomas Rd.; 4 . 7 air km NW of 
Ca l edonia, KY (365122N 874327W); mud bottom, 
with shoreline surrounded predominately by 
te r restrial herbaceous vegetation with large 
black willows (Salix nigra) bordering south end ; 
corn also growing around the pond; green algae 
(Chlorophyta) growing in water; 9 July 1984. 



Appendix E. O~her ~ertebrates observed utilizing Hyla 
gratiosa breeding sites during the study period. Site 
numbers are indicated in parentheses (see appendix D for site locations and descriptions). 

Osteichthyes 

Cyp riniformes 

Ictaluridae 

Ictalurus melas (6) 

Amphibia 

caudata 

Ambystomatidae 

Ambystoma tigrinum (19) 

salamandridae 

Notophthalmus viridescens (19) 

Anura 

Ranidae 

(1) , ( 2 ) , ( 3 ) , (7) , (9) , (13) , ( 14) , Rana catesbeiana 19 ) ( 20 ) 
(15 ) , ( 17 ) , ( 18 ) , ( I 

Rana clamitans (8) 

(1) , (6 ) , ( 8 ) , ( 12 ) , ( 18 ) , (19 ) Rana sphenocephala 

Bufonidae 

( 1 ) , ( 2 ) , ( 3 ) , ( 6 ) , (7) , ( 8 ) , · fowleri ) ( 17 ) Bu fo woodhousei ____ ( ll ) , ( 1 3) , ( 1 , ' 

(1 8 ) , ( 1 9) , ( 20 ) 

Hy lidae 

Acris crepitans (4 ) ( 5 ) (6 ) , (7) , 
(1) , (2) , (3) , (11) (12 ) , ( 13) , (14) , 

(9) , (10) , (17) (18) , (19) , (20) 
(15), (16) , ' 

Hyla cruci fer (l) (
7

) 

( 3 ) , ( 6 l , ' . lor (complex ) (1) , (2 ) , (11) , (12) , ( 13), 
Hyla ve rsico ~i~;: (l

6
) , (l

8
) , ( 20) 
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Pseudacris triseriata (1) 

Microhylidae 

Gastrophyrne carolinensis (2), (3), (5), (6), (17), 
( 18) 

Reptilia 

Testudinata 

Chelydridae 

Chelydra serpentina (12 ) 

Emydidae 

Pseudemys scripta e l ega ns (12) , (18) 
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Appe ndix F. Air t e mperature , water t e mpe r at ur e , dis so l ve d oxygen, pH, and number of 
males observed c a lling eac h time a breeding s it e was v isite d (se e appe ndix D for 
loca tions and d escri p tions of sites). 

Site no. Date(s) visited 

1 . 8 June 1983 

9 Ju n e 198 3 

2 . 23 June 1984 

24 June 1984 

3 . 26 June 1983 

4. 10 July 1984 

5 . 10 July 1984 

12 July 1984 

6 . 19 June 198 3 

7 . 29 Jun e 198 3 

19 July 1983 

Air 
t e mperatur e 

(oC) 

17 .0 

20.0 

2 4.0 

21. 0 

27 . 0 

27 . 0 

25 . 0 

22 . 0 

22.0 

26.0 

25.0 

Wa ter 
t e mpera ture 

(OC) 

* ND 

ND 

2 4.0 

25 . 0 

29 .0 

27.0 

26 .0 

26 .0 

25 .0 

28 .0 

28 .0 

Dissolved 
oxygen 
(ppm) 

ND 

ND 

7. 0 

7 . 0 

ND 

7. 0 

7.0 

ND 

ND 

ND 

2 . 5 

pH 

ND 

ND 

ND 

ND 

ND 

8.0 

ND 

ND 

ND 

ND 

7.2 

Number of 
calling mal e s 

ND 

ND 

2 

2 

5 

1 

4 

3 

5 

8 

6 



Appe ndix F . (cont . ) 

Air Water Disso l ved Number of 
Site n o . Date ( s) visite d temperatur e t e mpera t ure oxygen p H calling ma l es 

( OC ) ( OC ) ( ppm ) 

8 . 18 July 1983 24.0 27. 0 12. 0 7 . 3 1 

19 July 1983 29 . 0 29 . 0 12 .0 7.0 3 

9 . 22 Jun e 1983 23 . 0 27 . 0 ND ND 2 

1 0 . 18 June 1984 28.0 28.0 6 . 0 9 .0 1 

11. 17 J une 1984 28 . 0 2 6 . 0 8. 0 6. 9 5 

1 2 . 18 June 1984 25 . 0 29 . 0 7 . 0 ND 3 

1 3 . 25 Jun e 1984 23 .0 26 .0 9. 0 9 . 2 2 

14. 25 Ju n 1984 21. 0 26 . 0 7 . 0 5 . 5 2 

1 5 . 1 3 July 1984 22 . 0 29 . 0 7 . 0 5 .0 2 

16 . 20 Jun 1983 22 . 0 ND ND ND ND 

l 7. 21 Jun l 83 2 . 0 27 .0 ND ND 2 

l 8 . 28 Jun l 83 2 . 0 2 7.0 ND ND 6 

18 July l 83 27 . 0 29 .0 9 . 0 7 . 8 6 

u, 
N 



Apre n d i x F . (cont.) 

Site no. 

1 9 . 

20. 

Date(s) visit e d 

15 June 1 9 8 3 

9 July 1984 

Mea n (N)** 

Standard devi a tion 

* Not De t e r mi ne d 
**( N) =Numb e r of sampl e s 

Air 
t e mperatur e 

(OC) 

21. 0 

25.0 

24.2 ( 2 6) 

3 . 3 

Wate r 
t e mperatur e 

(OC) 

25.0 

29.0 

27.0 ( 2 3) 

1 . 5 

Dissolved 
o x yg e n 
(ppm) 

ND 

1 2 .0 

8.0(15) 

2.5 

pH 
Numbe r o f 

calling ma l es 

ND 

8.0 

7.3 (11) 

1. 3 

2 

2 

3.3 (23) 

2.0 

Ul 
w 
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