
AN ECOLOGICAL SURVEY OF THE REPTILES AND 

AMPHIBIANS OP WISE COUNTY, TEXAS 

APPROVED: 

/ - J 

v / . (• b ,C // jC (f c £ t, <6 
Major Professor 

Minor"Professor 

m V'KhjiA: 
Director of the Department^ \of Biology 

Dean/of the Graduate School 



AN ECOLOGICAL SURVEY OP THE REPTILES AND 

AMPHIBIANS OP WISE COUNTY, TEXAS 

THESIS 

Presented to the Graduate Council of the 

North Texas State University in Partial 

Fulfillment of the Requirements 

For the Degree of 

MASTER OP SCIENCE 

By 

Donald A. Welch, B. A. 

Denton,Texas 

January, 1970 



TABLE OP CONTENTS 

Page 

LIST OP TABLES iv 

LIST OP ILLUSTRATIONS 

Chapter 
I. INTRODUCTION 1 

Statement of Purpose 
Location of Study Area 
Description of the Area 
History 

II. METHODS 8 

Period of Study 
Field Methods 
Statistical Methods 

III. RESULTS 12 

Associations 
Annotated Species Account 
Faunal-Floral Comparisons 

IV. DISCUSSION 32 

Species Not Collected 
Zoogeographic Relationships 
Relationships Between Associations 
Summary 

V. LITERATURE CITED . . . . HQ 

ili 



LIST OP TABLES 

Table ^ Page 

1. Presence of Reptiles and Amphibians in 
the Ecological Associations of Wise 
County 16 

2. Values of S Between Ecological Associations . . . 30 

3. Percent Distribution of Eastern and West-
ern Species by Associations 35 

iv 



LIST OP ILLUSTRATIONS 

Figure Page 

1. The Relationship of Wise County to the 
Biotic Provinces of North-Central 
Texas 2 

2. Dendrogram Showing the Relationships of 
the Ecological Associations of Wise 
County 31 



CHAPTER I 

INTRODUCTION 

Statement of Purpose 

The purpose of this study was to record the rela-

tionships between the reptiles and amphibians of Wise 

County and the ecological subdivisions of the area. 

Wise County was chosen because of the heterogenity of 

the area and because of its proximity to other counties 

which have been previously and similarly studied. 

Location of Study Area 

Wise County is located in north central Texas 

between the ninety-seventh and ninety-eighth meridians. 

The ninety-ninth parallel forms the southern boundary, 

approximately. 

Blair (1950) divided the state of Texas into seven 

biotic provinces (See figure 1). Wise County is located 

on the western border of the Texas Biotic Province, which 

is an ecotone between the western Kansan Biotic Province 

and the eastern Autroriparian Biotic Province. The Texas 

contains fauna found in both the Kansan and the Austro-

riparian, but contains no unique species. 



Description of the Area 

Wise County is located in the humid, eastern portion 

of Texas (Carter, 1931). The mean annual precipitation 

|—1 wise 
County 

Texan 

Balconian 

Figure 1. The relationship of Wise County to the 
Biotic Provinces of north-central Texas. Adapted 
from Blair (1950), 
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is 29.32 inches. Most of this precipitation results 

from rain, since snow or sleet is infrequent. The last 

killing frost of the year normally occurs between 

March 15th and the first of April. The first killing 

frost is usually between November first and November 

15th (Dallas Morning News Co., 196#). The average annual 

temperature is approximately 64°F, with a mean low of 

33°F in January and a mean high of 96°F in July 

(Dallas Morning News Co., 196#). 

The soils of Wise County, as well as those of 

most counties of east Texas, belong to the pedalfers 

group of Marbut X1927). Pedalfers are characterized 

by topsoils containing less carbonate of lime than 

does the parent material. 

Hill (1901) divided Wise County into two major 

physiographic provinces. The first of these was the 

Central Province, which occurs in the western part of 

the county. Its location can be approximated by an 

irregular line connecting the towns of Crafton, Chico, 

Bridgeport, and Balsora with the'western county line. 

The province is characterized by outcroppings of Penn-

sylvanian limestone (Scott and Armstrong, 1932). The 

soils of this area are primarily sandy loams and clays, 

which are dark reddish to greyish brown and slightly 

acid. They belong, to the Crawford-Renfrow series. 

The rest of the county lies in the East Central 
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Province of Hill (1901). All of the outcrops in this 

province are Cretaceous. This province is separated 

into two subdivisions: the Western Cross-Timbers Sub-

Province and the Grand Prairie Sub-Province. The soils 

of the Cross Timbers are sandy. They are derived from 

outcroppings of sands of the Trinity group of the 

Comanchean series (Scott ancl Armstrong, 1932). These 

soils are reddish to greyish, fine sand to sandy loam, 

and slightly acid. This sub-province occurs in the 

central one-third of the county, with the 'remaining sub-

province occuring in the eastern one-third. The soils 

found in the eastern portion of the county are primarily 

thick, waxy clays, which have an underlying strata of 

Cretaceous limestone and marl (Scott and Armstrong, 1932). 

These soils belong to one or more of the Tarrant, Denton, 

San Saba, Catalpa, or Crawford series. The names and 

descriptions of the soil series mentioned above were ob-

tained from a soil association map of Wise County pre-

pared by W. M. Walters of the Soil Conservation Service. 

All of Wise County is drained by the Trinity River 

System. The southwestern portion of the county is drain-

ed by tributaries of the West Fork of the Trinity River. 

Tfye northeastern part of the county is drained primarily 

by Denton Creek and Sweetwater Creek, which are tribu-

taries of the Elm Fork of Trinity. There is one 

large reservoir, Lake Bridgeport, which has a capacity 



of twenty thousand acre-feet of water (Dallas Morning 

News Co., 196$). 

History 

The vegetation of the Fort Worth Prairie was studied 

in detail by Dyksterhuis (1946). The Fort Worth Prairie 

in Wise County is limited to about the eastern one-

third of the county. Geographically, it corresponds to 

the Grand Prairie Sub-Province of Hill (1901). In his 

description of the Fort Worth Prairie, Dyksterhuis noted 

that perennial grasses (Stipa leucotricha, Andropogon 

saccharoides, and Bouteloua curtipendula) were the prin-
% 

cipal dominants. He also stated that woody plants were 

largely confined to the valleys and their margins. The 

plants of the remaining portion of the county were also 

divided into plant communities by Dyksterhuis (194$). 

In his discussion, he mapped two major plant groups: 

the fringe area and the main belt. The fringe area 

occurs on Pennsylvanian outcrops. The main belt occurs 

on Cretaceous soils. Within these two major areas he 

distinguished four major plant communities. They were 

referred to as (a) the Que r c us-3 mi1ax type; (b) the 

Quercus-Prosopis type; (c) the Prosopis type; and (d) 

t?he old-field type. The Quercus-Smilax type community 

contained a large percentage of oaks (Quereus stellata 

anc* Quercus marilandica) and greenbriar (Smilax bonanox). 

Of the perennial grasses, fringeleaf paspalum (Paspalum 



ciliatifolium) was the most abundant. The Quercus-Pro-

sopis type also contained oaks, but their abundance was 

reduced. Included with the oaks was a significant amount 

of mesquite (Prosopis juliflora) and cactus Opuntia sp.). 

The most abundant grass was buffalograss (Buchloe 

dactyloides)• The Prosopis community consisted of prai-

ries that had been invaded by mesquite, tasajil^o (Opuntia 

leptocaulia), and lotewood condalia (Condalia obtusi-

folia). The abundant grasses were little barley (Hordeum 

pusillum), buffalograss, Texas stipa (Stipa lpucotricha), 
j 

and gramma (Bouteloua sp.). The old-field type consist-

ed of "formerly "cultivated land, cleared, cultivated, 

and abandoned because of erosion" (Dydsterhuis, 1946). 

The principal plants of this type were threeawn (Aristida 

sp.) and perennial forbs. 

While considerable work on the plants of the 

county has been accomplished, very little has been done 

with the fauna. Cope (1900) referred to only two locality 

records in north central Texas, one of the Texas horned 

lizard (Phrynosoma cornuturn) and another of the ring-

necked snake (Diadophis amabilts docilis). Both of these 

specimens were found "at the headwaters of the Trinity 

River" (Cope, 1900). Due to the inaccuracy of the data, 

it is difficult to say that these records are from Wise 

County. Burt (1936), in a study of the frogs of the 

genus Pseudacris, recorded a specimen of Pseudacris 
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nigrita clarki from six miles southeast of Decatur. 

The flat-headed snake (Tantilla gracilis gracilis) was 

reported by Kirn, Burger, and Smith (1949) from Wise 

County. Brown (1950), in a comprehensive checklist of 

the reptiles and amphibians of Texas, listed twenty-

one species that had been collected within the county. 

Sanders and Smith (1951), and Smith and Sanders (1952), 

have also recorded the presence of two other species. 

Presence lists have been prepared for Dallas 

(Curtis, 1949) and Denton (Telfair, 1967) counties. 

Moulton (1969) is the first author to quantify relation-
% 

ships between the fauna and flora in this general area. 

Moulton's study was performed in Montague County, im-

mediately to the north of Wise County. 



CHAPTER II 

METHODS 

Period of Study 

This study was begun in March, 1968, and continued 

until September, 1969. Field work was most intensive 

during the spring and fall months, since amphibians and 

reptiles are most active during this time. Heat and 

lack of rain during the summer causes a decrease in 

activity of the animals. Few, if any, herptiles are 

active during the cold weather. Therefore, field work was 

reduced in summer and curtailed during the winter. 

Field Methods 

A variety of different techniques must be utilized 

in order to obtain adequate samples of amphibians and 

reptiles. Many species are quite secretive. Others, 

while readily observable, are elusive. Methods of cap-

ture which are effective for one particular species 

may be totally ineffective for another. 

The most productive technique for all groups was 

road collecting. This consists of driving along roads 

at night, at an average speed of 30 miles per hour, 

looking for animals crossing the road. This yielded a 

number of animals which were caught by no other means. 

Individuals which were killed by cars on the road were 

8 



also collected. Breeding choruses of anurans were detec-

ted while driving. 

During daytime, collections were made by walking 

through the habitat, searching for animals in the open, 

under rocks, logs and debris, or in trees. Rocks and logs 

were turned over with a potato rake and were replaced, 

after investigation, in.an attempt to minimize habitat 

disturbance. 

Aquatic habitats were sampled with a four-foot by 

eight-foot minnow seine and with turtle traps. These 

traps, constructed of two-inch mesh chicken wire, are 

cylinders four feet in length and two feet in diameter. 

The ends of the traps are wire funnels projecting inward. 

The traps are placed in shallow water, anchored, baited 

with raw fish,, cottonseed cake, or liver, and left 

overnight. 

Most specimens were captured by hand. Poisonous 

snakes, in most instances, were pinned to the ground 

with a potato rake and collected with a noose-stick. 

The noose-stick is a four-foot length of broomstick 

with a leather thong strung through eyelets down one 

side and attached, around the end, to the opposite side. 

This provides a noose which can be slipped over the 

snake's head and then tightened by pulling on the free 

end of the thong. By this means, the snake can safely 

be secured and placed in a collecting bag. An effective 
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tool for collecting lizards (also small snakes and 

frogs) is a grape-gun. This is a five-foot length of 

half-inch steel tubing. A green, seedless grape of 

suitable size is placed in one end and blown, through 

the tube, at the lizard. The grape, which disintegrates 

on contact, stuns the lizard, which is then easily-

captured. 

During the study a field catalogue and field notes 

were kept. For each animal collected, the date, time, 

weather conditions, locality, and habitat were recorded. 

»The locality consisted of the distance, in miles, and 

direction from a? nearby town. The habitat was described 

in terms of the major types of vegetation near the 

capture site. 

Animals collected alive were killed with ether. 

The body cavities were then injected with a lOfo solution 

of formaldehyde and allowed to harden for 4$ hours. At 

the end of this time the specimens were placed in water 

for 24 hours.' From the water they were transferred to a 

40$ solution of isopropyl alcohol, for permanent stor-

age. Those animals which had been collected dead on the 

road were treated similarly except that a stronger sol-

ution of formaldehyde was used. 

Each specimen was labeled wi,th a tag on which the 
)'kA ^ 

specific name, date, locality/ collector, and field 

catalog number were recorded# The field numbers were 
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cross referenced to the field catalog which had a dup-

licate copy of the information in it. 

All animals collected are to be deposited in the 

North Texas State University Museum of Zoology collec-

tion. At the present time one specimen of Crotalus 

horridus is on loan to the Dallas Marsalis Zoo. 

Statistical Methods 

Several ecological associations, based upon plant 

types (see Chapter III), were designated in the county. 

Lists of the herptiles found in each association were 

prepared. The herptofauna of each association may be 

compared with that of each other association by means 

of the "Resemblance Equation", xn+yn=l (Preston, 1962). 

In this equation, x is the number of species in the 

first association divided by the sum of the species in 

the first and second associations; y is the number of 

species in the second association divided by the sum 

of the species in both; and n= l/Z. Z, the measure of 

dissimilarity, is obtained from a table (Preston, 1962) 

after x and y are determined. The coefficient of simi-

larity (S) is obtained by subtracting Z from one. 

A dendrogram was constructed to indicate relation-

ships between the associations. Sokal and Sneath's 

(1963) weighted pair-group method of cluster analysis 

and simple averages was used. The level at which the 

associations group.together indicates nearness of 

relationship. 



CHAPTER III 

RESULTS 

Associations 

The associations described in this text are, for 

the most part, adopted from earlier work done by 

Dyksterhuis (1946, 194$). The associations are based on 

soil types, topography, and vegetational communities. 

In some instances plant communities of earlier authors 

were subdivided into disclimax or subclimax units 
% 

because they were different ecological niches and 

because the smaller units were better suited to this 

study. 

Prairie Association 

Low rolling hills, covered with various types of 

grasses are typical of this association. The most 

abundant grasses are Stipa leucotricha, Andropogon 

saccharoides, and several types of annual grasses and 

forbs (Hordeum pusillum, Bromus .japonicus, Festuca 

octoflora, and others). The major soil type is a 

calcareous clay with a limestone matrix. Pituophis 

melanoleucas, Gnemidophorus gularis, and Pseudacris 

clarki were most abundant in this association. 

12 
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Prairie Streambed Association 

This association is a subdivision of the prairie 

association of Dyksterhuis (1946). This community con-

sists of tree-lined streambeds of both intermittent and 

permanent streams which meander through the prairie. 

The predominant plants are Ulmus crassifolia, Celtis 

sp., and Bumelia sp.. The predominant grasses are 

similar to those found in the Prairie Association. 

Tantilla nigriceps was found only in this association 

Thamnophis proximus and Natrix erythrogaster were com-

mon here. 

Oak-Mesquite Association 

This is the same as the Quercus-Prosopis type of 

Dyksterhuis (194$). It occurs in areas with rugged 

relief and the predominant plants are Prosopis .juli-

flora, Quereus stellata, and Quercus marilandica. The 

*understory consists primarily of Buchloe dactyloides, 

Opuntia sp., and various types of annual forbs. Crotalus 

atrox was found in this association. 

Mesquite Prairie Association 

The Prosopis association of Dyksterhuis (194$) is 

identical to this association. It consists of grasslands 

which have been invaded by mesquite. With the invasion 

of mesquite the understory has also changed. Hordeum 

pusillum, Buchloe dactyloides, Stipa leucotricha, and 

Bouteloua sp. are abundant. Opuntia leptocaulis and 
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Condalia obtusifolia are also present. Scaphiopus couchi, 

Masticophis flagellum, and Sonora episcopa were most 

abundant in this association. 

Oak-Greenbriar Association 

Within the county this association is the most wide-

spread. It occupies the central one-third of the county, 

approximately. This association contains a high percent-

age of Quercus marilandica and Quercus stellata. The vine, 

Smilax bonanox, and an annual grass, Paspalum ciliatifol-

ium, were the most abundant groundcover. This association 

contained the most diverse herptofauna. Found commonly 
% 

in this community were Hyla chrysoscelis, Pseudacris 

streckeri, Sceloporus olivaceus, and Virginia striatula. 

Bottomland Association 

This association was not recognized by earlier 

workers. Along the floodplain of the larger, permanent 

rivers in the county are deep deposits of sandy, alluvial 

soil which support large stands of Ulmus americanus, 

Carya texana, Carya illionensis, Populus deltoides, and 

Salix niger. The understory consists of smaller shrubs 

of swamp holly (Ilex decidua), polkweed (Phytolacca 

americana) and seedlings of the major plants. Agkistrodon 

piscivorus, Ghrysemys concinna, Deirochelys reticularia, 

an(* Crotalus horridus were collected only in this 

association. 
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Gravel Pit Association 

This is a disclimax of several other associations, 

but it is ecologically distinct in that it contains a 

rather select group of animals. The association is char-

acterized by the lack of deep soil. Most of the gravel 

pits contained a gravelly stratum unfit for most plants. 

A sparce amount of various types of grasses (Aristida 

sp.) occupied cracks in the rock. Occasionally there 

was an abundance of a small cactus (Mammilaria vivipara). 

Crotaphytus collaris was regularly found in this assoc-

iation. 

% 

Cultivated Fields Association 

Throughout Wise County there are areas which are 

under cultivation. Crops such as peanuts, small grains, 

and cotton are fairly common. These areas are ecologic-

ally disturbed and were originally thought to be distinct, 

It was determined in this study that this association 

was identical to the Oak-Greenbriar Association. All 

of the species collected in this association were also 

found in the Oak-Greenbriar Association. 

Annotated Species Account 

A total of 566 reptiles and amphibians, representing 

56 species, was collected. Table 1 indicates the number 

of specimens caught within each ecological association. 

The totals at the right represent the total number of 

the individuals caught. The totals at the bottom of 



Table 1. The ecological distribution of 

individuals collected. 
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Table 1—Continued 
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Opheodrys aestivus 
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Storeria dekayi 
I'antilla gracilis 
Tantilla nignceps 
Thamnophis marcianus 
Thamnophis proximus 
Thamnophis sirtalis 
Tropidoclonion lineatum 
Virginia striatula 
Agkistrodon contortrix 
Agkistrodon piscivorus 
Sistrufrus miliarius 
CJrotalus atrox 
Crotalus horridus 

a) 
•H 
•H 
03 
U 
(X 

3 
1 
2 

4 
5 

Associations 

TJ i a) 
<u 
•h a 
U nS 
• H <D 

ttf fn 
U +3 
Oh CO 

4 
1 

d) 
-P 
3 

I CT 
^ CO 
Ctf 0) 
OS 

f 
<D 
•P 0) 
•H -H 
2 U 
cr̂H 
{/) cs 
a) u 
SO. 

5 * • 
1 

7 
2 

1 
2 

X) 
a 
ns 
i—i 
E o p 
p o 
TO 

1 
4 
1 

4 
1 

13 • 

3 • 

1 

u 
cd 
•H 
,jo 
£ 

I 0 
^ CD 
o o 

3 - » 
2 

10 
1 
1 

1 
1 * • 

1 
19 

2 
f 

1 

p 
(X 
i—i 
a> > 
cfl 
o 

03 
-P 
O 
En 

12 
7 

10 
1 
4 

24 
4 
2 
1 
1 

13 
1 
3 

34 
2 
3 
1 
1 
1 

Total number of species 

Total number of specimens 

23 
$9 

16 

3$ 

14 
27 

23 
57 

30 
95 

41 
227 

10 

33 
56 
566 

each column represents the number of species caught within 

the association. Beneath this number is the sum of the 

specimens taken in the association. 

Salamanders 

Ambystoma texanum—Small-Mouthed Salamander. All of 

these small secretive animals were captured crossing the 

road. In all instances it was raining and after sundown. 
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All sic specimens were collected in either the Prairie 

or Prairie Streambed Associations. 

Anurans 

Scaphiopus couchi—Couch's Spadefoot Toad. These 

toads were abundant after heavy rains in the spring and 

early summer. Most of these species were collected in 

the Mesquite Prairie Association. 

Scaphiopus holbrooki—Easter Spadefoot Toad. This 

species, like the one above, became very abundant after 

heavy rains. However, this toad was more localized in 

habitat. Most were found in the Oak-Greenbriar Association. 
% 

Large breeding choruses of this toad could be heard with-

in hours after the onset of a spring thunder&hower. 

Acris crepitans—Blanchard's Cricket Frog. This 

small vocal species is found abundantly whenever there is 

water. It was most common in the Oak-Greenbriar Assoc-

iation. 

Hyla chrysoscelis—Gray Treefrog. This frog is 

morphologically identical to Hyla versicolor, the dif-

ference between the two species being a difference in 

trill rate (Johnson, 1966). Ealin (1963), published a 

a map of the geographical distribution of the two species 

•indicating that Hyla chrysoscelis should be the species 

in Wise County. The calls of the frogs in the county 

have not been examined and it is remotely possible that 



19 

this is not the case. The gray treefrog was found 

predominately in the Oak-Greenbriar Association. These 

frogs were most active on cool, moist, spring nights. 

Pseudacris clarki—Spotted Chorus Frog. One of the 

first amphibians to appear in the spring, this small 

frog is most abundant in the Prairie Association. Oc-

casionally this frog was captured under rocks and logs 

during the day. 

Pseudacris streckeri—Strecker's Chorus Frog. This 

is the first species of reptile or amphibian to emerge 

in the spring. In 1963 it was captured on February 21, 

when the air temperature was 47°F and water temperature 

was 46°F. The males were calling on this date. This 

species was found predominately in the Prairie and Oak-

Greenbriar Associations. 

Bufo debilis—Green Toad. This is the least common 

of the Wise County anurans. Four specimens were collected, 

two under a board along a fence row in the prairie, and 

two found on roads during rainstorms. Breeding choruses 

of these frogs were not observed, which in part explains 

the scarcity of it in the collection. Three specimens 

were found in the Prairie Association and ,one in the 

Oak-Greenbriar Association. 

Bufo speciosus—Texas Toad. These toads were usually 

not seen on the roads during a rainstorm, but normally 

would be found the following night. It occurred in only 



20 

two associations, Prairie and Oak-Greenbriar. With one 

exception, it was confined to the southern half of the 

county. 

Bufo woodhousei—Rocky Mountain Toad. This most 

abundant amphibian in the county was widespread in 

its distribution and active much of the time, irrespect-

ive of the rainfall. This amphibian seems to do well 

co-existing with man. It was seen commonly under street 

lamps and in front yards of residential areas. The 

largest toads in a series quite frequently came from 

such areas, whereas those collected in the field were 

nromally smaller. 

Rana catesbeiana—Bullfrog. This large frog is 

quite commonly found in almost any permanent body of 

water. On rainy nights it tends to wander overland. 

Some specimens were collected on the road when no water 

could be found for some distance. The bullfrog was not 

collected in the Gravel Pit Association but was observ-

ed there. 

Rana pipiens—-Leopard Frog. This another anuran 

with a widespread ecological distribution within the 

county. It was collected in all associations except the 

Gravel Pit Association. 

Gastrophryne olivacea—Great Plains Narrow-Mouthed 

Toad. Most of the individuals collected were found under 

rocks. They were found in those associations in which a 
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sandy soil predominates. These were Mesquite Prairie, 

Bottomland, Oak-Greenbriar, and Gravel Pit. This frog 

could be heard calling in choruses mixed with Pseudacris 

clarki and Pseudacris streckeri, but was much more wary 

when approached, and stopped calling. No calling males 

were collected. 

Turtles 

Ghelydra serpentina—Snapping Turtle. Only three 

snapping turtles were collected. One was caught in a 

trap in Black Creek Lake in the Oak-Greenbriar Associa-

tion. Another was caught moving up stream in a small 

prairie stream after a rain, and the third was found in 

a small stock tank in the Oak-Mesquite Association. 

Kinosternon flavescens—Yellow Mud Turtle. This 

turtle was seen on several occasions crossing the road 

at night after a rain. It was found typically in mud-

bottomed stock tanks. On two occasions mud turtles were 

foraging in shallow water near the bank early in the 

morning. This turtle is most abundant in the Bottomland 

Association, where many individuals may be observed 

sunning themselves on stream banks. However, under these 

conditions, they are difficult to approach, and most of 

the specimens collected were from the Prairie-Streambed 

Association. 

Chrysemys concinna—Texas Slider. The only record 

obtained for this turtle was a shell of an individual 
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which had been killed on the Trinity River bridge 

located southeast of Bridgeport. 

Chrvsemys scripta—Red Eared Turtle. This common 

turtle was often seen basking in ponds and slow-moving 

streams and rivers. Trapping was the most successful 

method of capture, and all baits used were equally-

successful . 

Terrapene ornata—Ornate Box Turtle. This land 

turtle seemed to prefer the Prairie and the Prairie 

Mesquite Associations, but was also captured in the 

Oak-Greenbriar Association. The box turtle was most 

often found moving across the roads early in the morn-

ing. It was not caught at night or during the heat of 

the day except when it was uncovered beneath a board 

or some brush. 

Trionyx spinifer—Texas Softshell Turtle. Only one 

of these turtles was caught and one other was seen. Both 

were in permanently flowing, clear, shallow streams which 

had a gravel and sand bottom. In both cases the stream 

was in the Bottomland Association. 

Deirochelys reticularia—-Chicken Turtle. The 

occurance of this species was unexpected. A specimen, 

found dead on the road about 50 yards east of the High-

way 24 bridge which crosses Denton Creek, extends the known 

range some 65 miles to the northwest of Dallas the nearest 

locality (Brown, 1950). 
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Lizards 

Crotaphytus collaris—Collared Lizard. Almost every 

gravel pit examined had at least one of these large 

lizards in residence. Even when found in other asso-

ciations the immediate habitat was always rocky. Several 

were kept in captivity for short periods of time. They 

proved to be very aggressive lizards, feeding on other 

small lizards. They bit readily when handled and never 

did become accustomed to such treatment. 

Phrynosoma cornutum—Texas Horned Lizard. This is 

a lizard typical of the prairie. It seemed to prefer 

tall, dense stands of grasses rather than more open areas. 

Sceloporus olivaceus—Texas Spiny Lizard. The Oak-

Greenbriar Association seemed particularly well suited 

for this species. Of the twenty specimens collected, 

seventeen came from this association. Two were collected 

in the Bottomland Association and one was found in the 

Mesquite Prairie Association. Its apparent absence from 

other associations probably reflects an affinity for 

large, dense stands of trees. 

Sceloporus undulatus—Fence Lizard. This lizard 

was found exclusively in the O a k - ^ r e e n b r i a r Association. 

The fence lizard seemed to prefejrwa terrestial habitat, 

while the spiny lizard preferred ft more aboreal one. 

Eumeces fasciatus—Five-Lined Skink. .Only one of 

these lizards was captured. It was found beneath the 
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bark of a rotting tree in the Oak-Greenbriar Association. 

Two others were seen, both in similar situations, but 

they evaded capture. 

Eumeces septentrionalis—Prairie Skink. Contrary 

to its name, only one of these animals was caught in a 

prairie-like habitat (Mesquite Prairie Association). 

Seven others were found in the Oak-Greenbriar Association, 

and one in the Bottomland Association. They were gen-

erally found beneath logs or rocks. 

Lygosoma laterale—Ground Skink. This lizard was 

a very common resident of the Oak-Greenbriar and Bottom-

land Associations. The ground skink was more often heard 

than seen because of its small size, drab brown ground 

color, and the leaves and debris that covered the ground. 

Cnemidophorus gularis—Spotted Whiptail. This large 

lizard was more common in the prairie situations. It was 

collected in the Prairie, Prairie Streambed, Oak-Mesquite, 

Mesquite Prairie, and Gravel Pit Associations. This was 

a rather difficult species to collect, mainly because of 

its speed, and one specimen eluded capture by diving into 

a nearby prairie stream pool and disappearing under water. 

Cnemidophorus sexlineatus—Six-Lined Racerunner. 

This species was collected entirely within the Oak-Green-

briar Association. On June 6, 1963, a pair of these 

lizards were found copulating beside a road south of 

Black Creek Lake. In contrast to Cnemidophorus gularis 

this lizard was rather uncommon. 
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Snakes 

Leptotyphlops dulcis—Blind Snake. This small 

fossorial snake was found only in areas of deep sandy 

soil; the Bottomland and Oak-Greenbriar Associations. 

The two specimens were found beneath rocks. 

Coluber constrictor—Yellow-Bellied Racer. The 

yellow-bellied racer was found predominantely in the 

Prairie and the Oak-Greenbriar Associations. This is 

a diurnal snake and several specimens were found dead 

on the road in the early evening. It was also found 

beneath pieces of tin, in brush piles, and under logs, 
% 

Diadophis punctatus—Eingneck Snake. Snakes of this 

genus were generally found beneath logs and boards in the 

Bottomland and Oak-Greenbriar Associations. One was found 

beneath a rock beside the road in the Mesquite Prairie 

Association. 

Elaphe guttata—Great Plains Rat Snake. Only one 

was collected. It was found dead on the road 0.6 miles 

north of Rhome in the Prairie Association. 

Elaphe obsoleta—Texas Rat Snake. This snake was 

found in all associations within the county except the 

Gravel Pit Association. One specimen collected at Black 

» Creek Lake had a redwing blackbird in its stomach. 

Hypsiglena ochroryncha—Night Snake. The only 

specimen of this snake was collected early in the spring, 

under a log, in the Oak-Greenbriar Association. This snake 
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is normally an inhabitant of rocky, more arid regions 

than the locality in which this specimen was collected. 

Lampropeltis calligaster—Prairie Kingsnake. The 

prairie kingsnake was found in the Prairie Association 

and in more open areas of the Oak-Greenbriar Association. 

It seems to show an affinity for areas of dense grass. 

Lampropeltis getulus—Speckled Kingsnake. This king-

snake showed a definite preference for the more heavily 

forrested portions of the county. It was collected in the 

Oak-Mesquite, Mesquite Prairie, and Oak-Greenbriar Asso-

ciations. One small kingsnake was placed in a cloth bag 

with an Eumeces septentrionalis of nearly equal size. The 

snake ate the lizard and a few hours later regurgitated 

it. 

Masticophis flagellum—Western Coachwhip. One of the 

most abundant snakes in the county, this snake was col-

lected most commonly in the Mesquite Prairie Association. 

It was also collected in several other associations. 

Natrix erythrogaster—Plain-Bellied Water Snake. 

This snake was collected most frequently in clear, flow-

ing streams with limestone bottoms in the Prairie Stream-

bed Association. Only two were seen in other associations, 

one in the Bottomland Association and one in the Oak-Mes-

quite Association. 

Natrix rhombifera—Diamond-Backed Water Snake. These 

snakes were commonly seen in the Bottomland Association, 
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but exhibited a more widespread distribution than Natrix 

erythrogaster. This is probably true because the habitat 

of Natrix rhombifera (muddy, slow moving streams, stock 

tanks, and larger bodies of stagnant water) was more 

widespread within the county. On several occasions they 

were seen feeding on fish. 

Opheodrys aestivus—Keeled Green Snake. One snake 

was collected in the Bottomland Association beneath a 

log in a grove of willow trees. 

Pituophis melanoleucas—Bullsnake. All of the bull-

snalces collected were found in the Prairie Association. 

Only one was field collected, and it was found beneath 

a rock. The rest were found dead on the road. 

Sonora episcopa—Ground Snake. The ground snake was 

found in rocky areas within the Prairie, Mesquite Prairie, 

Oak-Greenbriar, and Gravel Pit Associations. There are 

several pattern and color variations of this snake. No 

apparent correlation between the ecological habitat and 

the color variations could be found. 

Storeria dekayi—Brown Snake. This snake was found 

in the Mesquite Prairie, Bottomland, and Oak-Greenbriar 

Associations. 

Tantilla gracillis—Flat-Headed Snake. This rear-

fanged snake was collected in those habitats having deep 

sandy soil (Bottomland and Oak-Greenbriar Associations). 

Both specimens collected were found beneath flat rocks. 
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Tantilla nigriceps—Plains Black-Headed Snake. Only-

one of this species was collected. It was found beneath 

a large flat rock approximately 10 yeards from a flowing 

stream (Prairie Streambed Association). 

Thamnophis marcianus—Checkered Garter Snake. This 

is the easternmost locality recorded for this species. 

The Wise County record is a range extension of about 

70 miles from the nearest previous record (Brown, 1950). 

It was collected beneath a rock in the Oak-Greenbriar 

Association. 

Thamnophis proximus—Ribbon Snake. This fairly ab-
% 

undant snake was found near water in all associations 

except the Prairie Association. During the heat of the 

day ribbon snakes were found resting in the branches of 

small shrubs near the water. In one instance five or six 

individuals were observed in the same tree beside a 

stock tank. 

Thamnophis sirtalis—Texas Garter Snake. Only one 

specimen of this uncommon species was collected. It was 

found dead on the road in the Bottomland Association, 

badly mutilated, but still identifiable. 

Tropicoclonion lineatum—Lined Snake. Only three 

»specimens were found, all in open grassy areas, but in 

three different associations (Oak-Greenbriar, Mesquite 

Prairie, and Prairie). One of the snakes was found on 

the road*, the other two were under rocks. 
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Agkistrodon contortrix—Copperhead. Copperheads were 

collected only in the Oak-Greenbriar Association, but con-

versations with people living in the area indicate that 

the distribution is much wider. 

Agkistrodon piscivorus—Cottonmouth. This snake was 

observed only in the Bottomland Association. Two were col-

lected in short grass some distance away from water. In 

both cases, the snakes immediately retreated, seeking 

cover. The third specimen was collected at night. 

Sistrurus miliarius—Western Pigmy Rattlesnake. 

Only one of this rather secretive snake was collected in 

the Oak-Greenbriar Association. The underbrush and green-

briar were very dense at the collection site. 

Crotalus atrox—Western Diamondback Rattlesnake. 

The one specimen collected was found at the mouth of a 

small cave in the Oak-Mesquite Association. The landowner 

had given directions to the site, commenting that it was 

a "rattlesnake den". About twelve other rattlesnakes were 

in sight, all sunning themselves on the hillside. The 

cave had a southerly opening with a five or six-foot rock 

shelf overhang. 

Crotalus horridus—Canebrake Rattlesnake. Only one 

of these snakes was collected. It was found beneath a 

piece of tin, on the side of a gentle slope, in the 

Bottomland Association. In contrast to Crotalus atrox, 

this snake was particularly docile, in that it did not 

rattle or attempt to escape after being discovered. 
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Faunal-Floral Comparisons 

Preston (1962), in a discussion of the interpretation 

of values derived from the "Resemblance Equation", stated 

that similarity values (S) between zero and 0.73 indicate 

that the areas are distinctly different. The higher the 

value the greater the similarity between the areas. If 

the value is above 0.73 the samples are taken from the 

same area. Values of S were plotted against the two 

associations which contributed to the value (Table 2). 

Table 2. Values of S between ecological associations 
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| Prairie Streambed .39 -

; Oak-Mesquite .37 • 52 

Mesquite Prairie .49 .39 .43 

Bottomland .27 .45 • 33 .49 

Oak-Greenbriar 
* 

.54 .40 .45 .72 .17 

Gravel Pit .34 • 33 .00 .41 • 27 .00 

In only one instance did the value of S approach 0.73. 

This occured in the comparison between the Mesquite 

Prairie and the Oak-Greenbriar Associations. This 

indicates there is more interaction between these asso-

ciations than the others, but they•are not identical. 
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From the values of S obtained above, a dendrogram 

of relationships was drawn (Figure 2). The weighted pair 

Figure 2. A dendrogram of interrelationships 
between ecological associations of Wise County. 
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Similarity Values 

group method (Sokal and Sneath, 1963) and simple averages 

were used. Such a method is designed to group together 

similar associations, giving a level of similarity between 

them. Paired associations, having an average value of the 

pair, can then be compared to the remaining associations 

to find levels of similarity. In Wise County, the Mesquite 

Prairie and Oak-Greenbriar Associations both have high 

values of similarity and therefore are more closely re-

lated to each other than to any other association. They 

are placed on one side of the dendrogram to show detach-

ment from the others (Figure 2). The Gravel Pit Asso-

ciation is placed on the far side because it differs the 

most from the former associations. The remaining asso-

ciations occupy intermediate positions for similar reasons. 

. I 
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DISCUSSION 

Species Not Collected 

Through an examination of the literature, seventy-

five species of reptiles and amphibians were thought to 

occur in the county. Of the seventy-five species, fifty-

six were collected. Three species that were not collected 

were found in local museum collections. Three other 

species had been collected by other persons, but the 

specimens or redords of them were not retained. This 

leaves thirteen species that are thought to occur in 

the county for which there is no evidence. 

The Fort Worth Museum of Science and History col-

lection contained three specimens which had been collected 

in Wise County. These were specimens of Ambystoma tig-

rinum. Heterodon platvrhinos. and Rhinocheil•.~ lecontei. 

The reptile collection at the University of Texas at 

Arlington also contained a specimen of Rhinocheilus 

lecontei. 

Mr. D. P. Jones collected specimens of Micrurus 

fulvius, Salvadora grahamiae, and Lampropeltis triangulum 

(Personal communication). At the time, he was a collector 

for the Southwestern Biological Supply Company. 

Thirteen species remain for which there are no re-

cords from Wise County. Of the thirteen, all have been 

32 
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collected in Tarrant County, three have been collected 

in Montague County (Moulton, 1969), and seven have been 

collected in Denton County (Telfair, 1967). The fact 

that all have been collected in Tarrant County may reflect 

the fact that records for that county have been kept for 

a long period of time and the fact that several western 

species occur there in rather limited distribution and 

abundance. Similar reasons are probably also true for 

Denton and Montague Counties. 

Bufo punctatus, Cophosaurus texanus, Holbrookia 

maculata, and Eumeces obsoletus are all species with 
% 

western affinities which were not found in Wise County. 

In all cases, published range maps place Wise County 

on the extreme eastern border of their distributions 

(Stebbins, 1966). In Tarrant County they occur in areas 

which have a great deal of limestone outcrops. Such 

areas are not found in Wise County. Only one of the 

species was recorded from Denton County (Holbrookia 

maculata). It was considered rare in that county (Tel-

fair, 1967). Moulton (1969) reported the rare occur-

rence of Eumeces obsoletus in Montague County. 

Gastrophryne carolinensis, Terrapene Carolina, 

>Trionyx muticus, Ophisaurus attenuatus, Kinosternon sub-

rubrum, and Sternothaerus carinatus are all animals with 

an eastern affinity. Wise County is on the western edge 

of their distribution (Conant, 1958). All of the species 
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have been found in Tarrant County and all but one (Tri-

onyx muticus) have been found in Denton County. None of 

them were found in Montague County. In Tarrant and Denton 

Counties, Gastrophryne caroliriensis and Ophisaurus atten-

uatus are considered uncommon and it is not surprising 

that they were not found in this study. Kinosternon 

subrubrum and Sternothaerus carinatus should be found 

in Wise County as they have both been found in the West 

Fork of the Trinity River in Tarrant County. 

Terrapene Carolina was found by Telfair (1967) in 

the central one-third of Denton County. It is possible 

that this is its western limit because the Fort Worth 

Prairie, which extends from this area to the Western 

Cross Timbers in Wise County, may be acting as an eco-

logical barrier for this turtle. 

Two snakes which should occur in the county were 

not found. They were Natrix grahami and Sistrurus cate-

natus. There seems to be abundant suitable habitat for 

both. 

Zoogeographic Relationships 

The reptiles and amphibians which occur in Wise 

County were divided into three groups based on their zoo-

geographic distribution. Those which are found primarily 

in the Kansan Biotic Province (Blair, 1950) were placed 

in one group. The second group were those found prin-

cipally in the Austroriparian Biotic Province (Blair, 1950) 
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The last group consisted of those which had a distri-

bution which extended into both provinces. The ranges 

of the animals were taken from Conant (195#). 

Forty-one percent of the animals collected had 

their distribution associated with the Austroriparian 

Biotic Province. Thirty-three percent were associated 

with the Kansan Biotic Province, and the remaining 26$ 

had a widespread distribution. The percent breakdown 

by associations is found in Table 3• 

Table 3• The percent distribution of eastern and 
western species by associations 

Association Zoogeographic Affinity 

Austro- Kansan Wide-
riparian 

30f 
Spread 

Prairie 401* 30f 3cyfo 
Prairie Streambed 31 25 44 
Oak-Mesquite 29 21 50 
Mesquite Prairie 44 30 26 
Bottomland 40 23 37 
Oak-Gre enbriar 34 34 32 
Gravel Pit 20 40 40 

In no instance is there a clear-cut dominance of 

either eastern (Austroriparian Biotic Province) or west-

ern (Kansan Biotic Province) species. In nearly every 

case there is a higher percentage of eastern species. 

The slight dominance of eastern forms can be explained 

by the presence of a large area of favorable habitat 

for these species— the Western Cross Timbers. The 

decreased amount of rainfall as compared to East Texas 
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would prevent a larger percentage of eastern species 

from occuring in this area. 

Relationships Between Associations 

Figure 2 illustrates the relationships between the 

associations which were established in this study. 

The Gravel Pit Association is the most distinct. It 

has the lowest similarity values when compared with the 

other associations. The association with the next high-

est similarity value is the Bottomland Association. Both 

of these associations are distantly related to the rest 

of the associations as a whole. This probably reflects 
% 

the fact that these associations are adjacent to and in 

many cases surrounded by the other associations. It is 

probably also true that some of the animals caught in 

these associations are transient, but this is not true 

in all cases and these associations for the present time 

are distinct. 

The remaining five associations are divided into 

two large groups. The Prairie Streambed and Oak-Mesquite 

Associations form one group. The remaining group is com-

prised of the Mesquite Prairie, Oak-Greenbriar, and 

Prairie Associations. 

The Prairie Streambed and Oak-Mesquite Associations 

are distinctly different from the other group but they 

are not closely related themselves. They come together 

at a similarity value of 0.52. The factor they have in 
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common is a rocky habitat which affords shelter in areas 

which are not abundant with sites of refuge. The soil 

types, plant life, and water conditions are different. 

Some of the animals they have in common are those which 

prefer rocky habitats (Crotaphytus collaris and Cnemido-

phorus gularis). 

The other group of associations all have an 

abundance of grass in common. There are several animals 

(Terrapene ornata, Phrynosoma cornutum, and Tropidoclonion 

lineatum) which were found only in these three associations. 

The Prairie Association is only distantly related to the 

other two associations in this group. The prairie differs 

from the remaining two in that it lacks trees and an 

abundance of ground cover, it has a slightly different 

soil type, and in general, is more susceptible to 

dessication and heat. These differences are reflected in 

the animals which are found in the other two, but not in 

the prairie. Some examples are Gastrophryne olivacea, 

Sceloporus olivaceous, and Eumeces septentrionalis. 

The remaining two associations, the Oak-Greenbriar 

and the Mesquite Prairie Associations, are very similar. 

They have similarity value averages of 0.72, which comes 

close to the value of 0.73, which indicates that they 

would be "isolates in complete equibrilium" (Preston, 

1963). If the value were larger than 0.73, the two 

associations would be parts of the same area and 
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therefore indistinct. These two associations have 

twenty-two species in common. As far as vegetation 

goes, these two associations are the easiest to iden-

tify, the soil types are different, and the availability 

of water is also different. The reasons for the close 

relationship are unknown and more work is needed to de-

termine the interrelationships. 

The Cultivated Fields Association, described earlier, 

was determined to be indistinct from the Oak-Greenbriar 

Association and was not included in the dendrogram. 

Summary 
s 

Wise County was divided into eight ecologically 

different associations. A total of 566 specimens, 

representing 56 species, was collected between March 

1963 and September 1969. A statistical analysis was 

performed to determine the similarity of the associations 

using the presence or absence of reptiles and amphibians 

as an index. 

It was determined that one of the associations was 

identical to another. A dendrogram was constructed using 

the remaining seven associations to determine the rela-

tionships between associations. It was determined that 

vegetation, edaphic factors, topography, and the amount of 

ground cover determined the distribution of the herpto-

fauna within the associations. Wise County was also 

determined to be ecotonal in that large percentages of 
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both eastern and western species were found within the 

county. 
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