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CHAPTER I 

INTRODUCTION 

Statement of Purpose 

The purpose of this research was to compile a presence 

list of reptiles and amphibians that occur in Palo Pinto 

County, Texas, and to investigate the ecological distributions 

and zoogeographic affinities of these herpetiles. 

The study area was chosen primarily because of its 

location in North Central Texas and its rugged topography, 

which sets it apart from the surrounding;area. 

Description of the Area 

Palo Pinto County lies on the extreme western edge of 

the Texan Eiotic Province as described by Blair (1950). 

(See Figure 1.) Dice (1943) defires a biotic province as 

being characterised by pecularities of vegetation type, 

ecological climax, flora, fauna, climate, physiography, and 

soil. Blair (1950) considered the Texan Biotic Province to 

be the eastern half of a large ecotone,or area of transition, 

between the Sonoran (western) bi ota and "Che Austroriparian 

(eastern) biota. Due to the location of the study area on 

1 
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the western edge of the Texan Biotic Province, it would be 

expected that the fauna would show influences from the Sorioran 

and Austroriparian faunas. 

According to Thornthwaite (194^)> Palo Pinto County is 

a mesothermal, dry subhumid region, with a moisture deficiency 

index of about -10. This means that there is a slight de-

ficiency of moisture for seasonal plant growth,with little 

or no water surplus in any season. Weather data were provided 

by the Mineral Wells District Soil Conservation Service. 

Mean annua], rainfall for the county is 25-49 inches, with 

40 per cent of the-: years below average. These periods of 

decreased precipitation are undoubtedly of more ecological 

significance than the wet years. Rainfall is seasonal, with 

April, May, ana June being the wettest months. The mean 

dates of the first and last killing frosts are November 10 

and April 1, allowing a 225-day growing season. Mean tem-

peratures range from &4 F in July to 44 F in January. 

Surface 'water is fairly abundant in the area,with the 

major source being the Brazes River and its many tributaries. 

All streams in the county drain into the Brazos River, which 

flows in a deeply intrenched, meandering course from north-

west to southeast across the county, The smaller tributaries 

are seasonal, being dry in the summer months. The Bra?.os 
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River is quite large, having- an annual average runoff of 

$15,900 acre feet, but it is also quite variable, having 

reached a maximum annual runoff of 3,000,000 acre feet. 

The Brazos River was impounded at the extreme northwest 

corner of the county by Morris Sheppard Dam in 1941, forming 

Possum Kingdom Lake. This resevoir covers an area of 

19,$00 acres, x«rith a shoreline of 310 miles and a capacity 

of 727,700 acre feet. Palo Pinto Creek, which drains into 

the Brazos Rriver, has also been impounded, forming a resevoir 

with a surface area of 2,661 acres. Even more important, <. 

ecologically, are the numerous stock tanks and farm ponds 

which have been constructed throughout the area. 

The topography of the 959 square miles within the 

county is quite rugged, varying in altitude from $00 to 

1,450 feet. According to Plummer and Hornberger (1935), 

the pre-Quaternary rocks exposed at the surface belong to 

the Pennsylvanian system of the Paleozoic era. Just to 

the east of Palo Pinto County lies what Dyksterhuis (194$) 

called the main belt of the Western Cross Timbers, which is 

developed on Cretaceous sands. This main belt ranges into 

the northeast corner of the county. The eastern and southern 

portions of the county, where sandstone outcrops provide 

rugged relief, are known as the Fringe Area of the Western 
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Cross Timbers. To the -north and west of this lies an area 

of limestone outcrops and alkaline reddish-brown soils. 

Differences in edaphic and topographic factors directly 

influence the type of vegetation. The oaks of the Western 

Cross Timbers give way to mesquite and juniper of the more 

alkaline limestone areas. Vegetation will be discussed in 

more detail in Chapter III, in regard to the ecological 

associ ations. 

History 

In the first major accounts of distributions of reptiles 

and amphibians in Texas, by Cope ( 18$0) , Bailey ( 1905) , and 

Strecker ( 1915) , only broad generalizations about species 

ranges were given and no specific locality records for Palo 

Pinto County were included. Cope (1330) mentioned that he 

had seen soft.-shelled turtles in the Brazos River, but gave 

no location. Bailey (1905) made a stop in the town of 

Brazos, within the county, and trapped mammals,but made no 

mention of the herpetofauna. 

Herpetology in Palo Pinto County started in 1936, with 

the arrival of Phillip Harter, who for the next 19 years 

made his living collecting reptiles, primarily snakes, and 

selling them to museums, universities, biological supply 

houses, and individuals. Shortly after his arrival he 



discovered a different type of water snake on the Brazos 

River, 7.9 miles north of Palo Pinto, and sent numerous 

specimens to Cornell University. Trapido (1941) described 

and named this new species Natrix harteri, the Brazos Water 

Snake, after Phillip Harter. Conant (1942) published some 

notes on the young of Salvadora lineata and Natrix harteri 

which had been collected in the county by Phillip Harter. 

Smith and Slater (194-9) named a new subspecies, Eumeces 

septentrionalis pallidus, from a holotype specimen collected 

by Phillip Harter at Palo Pinto. 

Brown (1950) published locality records for Texas rep-

tiles and amphibians, compiled from the literature and from 

major museums in the United States. He gave localities in 

Palo Pinto County for 47 species. Smith and Sander (1952) 

added a locality record for Seaphiopus couchi to the known 

herpetofauna. Fouquette and Lindsay (1955) added new 

localities for Cophosaurus texanus, Sceloporus olivaceus, 

and Natrix erythr ogaster. Tinkle and Conant (1961) published 

a reviexv of all the specimens of Natrix harteri and their 

locality data. Wade (1963) added some additional locations 

where Natrix harteri had been found, as well as range exten-

sions into adjoining counties. 
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The American Legion of Strawn, Texas, sponsors a rattle-

snake roundup each year, in which specimens of the poisonous 

snakes found in the county are purchased and prizes given 

for the largest specimens. The roundup on March 21, 22, and 

23, 1969, produced over 1500 Crotalus atrox and 47 Agkistrodon 

contortrix. A similar roundup sponsored by the Brazos River 

Gun and Archery Club in Mineral Wells, Texas, on March 2$, 

29, and 30, 1969, produced $75 Crotalus atrox and 12 

Agkistrodon contortrix. There were no Agkistrodon piscivorous 

or Micrurus fulvius found. The authenticity of trie collect-

ing localities for these reptiles is questionable, but the 

records give some indication of the presence and relative 

frequency of these snakes in the area. 



CHAPTER II 

METHODS 

Period of Study 

Field work began with a preliminary field trip to Palo 

Pinto County in August, 1968. During the winter months, which 

are a period of inactivity for the ectothermic herpetiles, 

field work on the geological and vegetational analysis of 

the area was done and trips to the major municipal and 

university museums were made in order to determine what work 

had been done in the area and to set up a guideline from 

which collections could be made. Field work was resumed 

on the first of February, 1969, and continued during every 

weekend thereafter, in order to begin amphibian collecting 

as soon as mating began. The first mating choruses were not-

heard until the third week of March, 196-9. Intensive collect-

ing began then, and continued through July 15, 1969-

Determining Associations 

The term "association" is used here to indicate an 

ecological unit based on vegetational, edaphic, and physio-

graphic factors. These were then modified as actual 

8 
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collecting of the herpetofa'una indicated. Individual units 

were based on differences in plant species, slope of the 

land, depth and texture of the soil, extent and type of 

available ground cover, and amount and type of water 

available. Several of the original units proved to be 

indistinguishable with regard to the reptiles and amphibians 

present,and were combined. 

Field Methods 

Traditional collecting techniques were employed for 

most species of reptiles and amphibians. Amphibians are 

primarily nocturnal animajs; therefore, much of the collect-

ing was done at night. Breeding choruses can be heard fox-

great distances and individual species recognized by the 

type of call. Breeding congresses were located by driving 

at night unti] one was heard and then going directly to the 

location and collecting specimens. A headlight powered by 

a six-volt battery was used for illumination and cotton bags 

were used for containing specimens. Many individuals were 

found on the roads at night during and after rains. Breeding 

choruses of some toads were never heard, and these were 

collected only by driving the roads at night. 

Many snakes were found also on the road at night,and 

both live and dead specimens were retained. Approximately 
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125 miles of road collecting was done each night by cruising 

at an average speed of 30 to 35 miles per hour. All snakes 

were collected by hand and stored in cloth bags. A potato 

rake was used to pin larger or poisonous specimens so that 

they could be picked up safely, and was also used to turn 

ground cover. Lizards were collected by hand and also with 

a blowgun made from a five-foot length of five-eighths-inch 

steel tubing. Green seedless grapes were found to be the 

most satisfactory projectiles, because they disintegrated 

on contact, usually leaving the lizard perfectly intact., 

and often only stunning it. 

Turtles were collected on roads by.use of a ten-foot, 
t 

quarter-inch mesh seine, or by use of a collapsible turtle 

trap. 

Specimens were killed with ether, and all body cavities 

and appendages were injected with a 10 per cent formalin 

solution. Specimens found dead on the road were injected 

with stronger solutions of formalin, depending on how far 

decay had progressed. The male genitalia of snakes, lizards, 

and turtles were everted by injecting this solution into 

the base of the tail. Specimens were positioned and hardened 

in paper towels soaked in formalin, and placed in plastic 

bags to avoid rapid evaporation, Hardened specimens were 
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soaked in water for one day, and then they were stored in 

a 40 per cent solution of isopropanol. 

The Brazos River was navigated along its entire length 

from Morris Sheppard Dam to where it leaves the county. 

Stops were made for collecting during the trip and numerous 

locations for terrestrial collecting were noted and visited 

later. 

No attempt was made to sample the associations randomly. 

However, every association was collected as thoroughly as 

possible in an attempt to obtain a presence list for each 

one. Not all specimens of the same species from the same 

association were retained, although notes on their relative 

abundance were kept. Specimens found dead on the road, and 

in very bad condition, were left, but notes on their identi-

fication and location were kept. 

Certain data for each specimen were recorded in a 

numbered field catalogue, including the species, date, 
t 

locality, collector, and association. Localities were re-

corded in miles from some geographical feature (usually a 

town or highway intersection) which appears on a general state 

highway map. Each specimen was labeled with a tag showing 

the species, date of collection, locality, collector, and 

field catalogue number. Finally, a field notebook was kept, 
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with information on the wea+,her, time of capture, behavior, 

food habits, and other natural history-notes, for each 

specimen. 

All specimens collected during this study are deposited 

in the Museum of Zoology, North Texas State University. 

Some of the specimens which were collected alive (reptiles 

only) are on temporary loan until September, 1969, to Worth 

Ranch and Camp Constantin, both summer camps for the Boy 

Scouts of America. These are being used for instruction 

in the Nature Divisions of the respective camps. 



CHAPTER III 

RESULTS 

Associations 

Three major ecological associations were defined in 

Palo Pinto County on the basis of topographic and edaphic 

factors, available moisture, ground cover, vegetation, and 

herpetofauna. Two of these have a second, minor association 

included with them which showed enough dissimilar!cy in 

herpetofauna to be mentioned separately. These categories 

have been defined in order to present very broad descrip-

tions of the ecological requirements of the herpetofauna., 

and are not meant to be distinct barriers for these animals. 

In most cases,for members of the order Squamata, habitat 

preferences are directly related to the type and amount of 

ground cover. Specific information for each species will 

be discussed in the annotated list of species. 

Including a species in an association indicates that 

it is normally found there, but exclusion indicates only 

that it has not been collected or seen in.that association , 

and could possibly exist there. In a few rare cases, 

specimens were found xvithin a habitat which was obviously 

13 
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not their normal habitat, and were excluded. For example, 

one specimen of Elaphe obsoleta (Texas rat snake) was 

collected crossing the Brazos River. It is obvious that 

the snake was merely crossing from the Oak Association on 

one side to the Oak Association on the opposite side, and 

that it would be misleading to include this species with 

the water snakes. 

Mesquite-Prairie Association 

In the western third of Palo Pinto County lies a large 

area which was originally prairie but in recent years has 

been invaded by mesquite (Prosopis juliflora) and juniper 

(Juniperus ashei). The soil is a shallow phase of Crawford 

Stony Clay, a slowly permeable dark, reddish-brown soil 

which is usually alkaline and has numerous limestone frag-

ments on the surface. Little bluestem (Andropogon scopari us); 

indiangrass (Sorghastrum nutans), big bluestem (Andropogon 

furcatus) , and side oats grama (Boutejloua curti.pend.ula) 

make up 70 per cent, of the grass cover in this area. This 

area has been invaded by mesquite, juniper, and prickly 

pear {Opuntia lindheimeri), which are usually characteristic 

of overgrazed land. 

There is a second strip of land across the northern 

edge cf the county in which mesquite and juniper are the 
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characteristic trees. The slowly permeable, shallow gray-

calcareous soil of this region is referred to as Owens Stony 

Clay, and has developed from beds of grayish calcareous shales 

and shaley clays. Side oats gramma, silver bluestem 

(Andropogon saccharoides), buffalograss (Buchloe dactyloides), 

and threeawns (Aristida sp.) make up 60 per cent of the grass 

cover. 

These areas have a characteristic group of herptiles 

found within their boundaries. Couch's spadefoot toad 

(Scaphlopus couchi) and the red-spotted toad (Bufo punctatus) 

are found commonly throughout the association, with the 

spotted chorus frog (Pseudacris clarkl), bullfrog (Rana 

catesbeiana), and the great Plains narrow-mouthed toad 

(Gastrophryne olivacea) found near stock tanks. The ornate 

box turtle (Terrapene ornata), the only terrestrial turtle 

in the area, was found only in this association. The Texas 

horned lizard (Phryno.soma cornutum) and the spotted whiptail 

lizard (Cnemldophorus gularis) are abundant in this associa-

tion. The yellow-bellied racer (Coluber constrictor), 

coachwhip snake (Masticophis flagellum), bull snake (Pituophis 

melanoleucas), and the western diamondback rattlesnake 

{Crotalus atrox) are the most characteristic serpents of the 

grassy areas. 
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Oak .Association 

This is the largest association, and contained the most 

species. It covers almost two-thirds of the county. In-

cluded in it are the main belt and fringe area of the Western 

Cross Timbers, an area of limestone outcrop covered with 

oak, and the areas adjoining the rivers and streams. 

The main belt and fringe area of the Western Cross 

Timbers lie on a sandstone and conglomerate base which, 

in places, outcrops in the form of large sands tone boulders 

covering 40 per cent of the ground. In other' places this 

base is covered by a deep soil, varying from fine, brownish 

sandy loams to calcareous dark gray soils, high in clay 

content. These are members of the Roscoe, Byrds, Crawford, 

Valera, and Mereta series. The main overstorv is oostoak 

(Quercus stellata) and blackjack oak (Quercus marilandica), 

with little bluestem (Andropogon scoparius) making up 

50 per cent of the understory cover. 

The areas of limestone outcrop, which in places are" 

similar to the Balcones Escarpment of the Edwards Plateau, 

are covered by a shallow, clayey soil which is calcareous 

in nature. It contains much gravel, stones, and boulders. 

Little bluestem makes up about 50 per cent of the under-

story cover here also, but the overstcry contains live oak 
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(Quercus virginiana) and some Texas oak (Onerous shumardii), 

and is commonly invaded by juniper (Juniperus asbei). 

The third segment of this association is the rich soil 

along the streambeds. The overstory is primarily cedar elm 

(UImus crassifolia), with pecans (Garya illinoensis) and 

cottonwoods (Populus deltoides) being abundant in these 

areas. Soils along the Brazos River were derived from 

reddish, calcareous sediments of the .Rolling Plains. 

The gray tree frog (Hyla chrysoscells), the Texas toad 

(Bufo speciosus), and the Rocky Mountain toad (Bufo wood-

housei ) were common in this association, with the leopard 

frog (Rana pipie^s) and bullfrog (Rana catesbei.ana) being 
f 

abundant in stock tanks. The Texas spiny lizard (Sceloporus 

olivaceus) and the fence lizard (Sceloporus undulatus) were 

found here, as well as the ground skink (Lygosoma laterale). 

In the thickly wooded areas, the prairie skink (Eumeces 

septentrionalls), the great plains skink (Enmeces obsoletus): 

and the short-lined skink (Eumeces brevlllneatus) were col-

lected. The Texas rat snake (Elaphe obsoleta) was the most 

common snake in this association, and several species "were 

found only in the Oak Association, including the broad-

banded copperhead (Agkistro'don contortrlx) and the Texas 

coral snake (Micrurus fulvius). 
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A subdivision of this association should be noted. 

The. upland areas where flat limestone rocks supplied ground 

cover seemed to be an especially good habitat for several 

reptiles, including the Sonoran ground Snake (Sonora episcopa), 

the slender flat-headed snake (Tantilla gracilis), the ring-

neck snake (Diadophis punctatus), and the Texas night snake 

(Hypsiglena torquata). 

Stream Association 

The third major association is formed by the Brazos 

River and its tributaries, including all of the creeks and 

streams in the county, and Possum Kingdom Lake. All species 

which can be found in the river can also,be found in the 

lake, rendering them indistinguishable as far as herpeto-

fauna go. Blanchard's cricket frog (Acris crepitans), the 

leopard frog (Rana pipiens), and the bullfrog (Rana catesb&iana) 

can be found wherever the water is fairly shallow and still. 

The red-eared turtle (Chrysemys scripta) and the Texas 

slider (Chrysemys concinna) are found here, as well as the 

smooth softshell turtle (Trionyx muticus) and the Texas 

softshell turtle (Trionyx spinifer). The Brazos water 

snake (Natrix harteri), the blotched water snake (Natrix 

erythrogaster), and the diamond-backed water snake (Matrix 

rhombifers) are among the most common snakes in the area. 
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The western ribbon snake (Thamnophis proximus) is fairly 

common in shallow areas of the river. The cottonmouth 

water moccasin (Agkistrodon piscivorus) can be found in 

the stagnant backwaters, especially during the summer 

months, when stock tanks begin to dry up. 

A secondary habitat, which is found only along the 

rivers and streams of the county, is the bare sandstone and 

limestone rock areas along the shore, and the actual stream-

bed, when it begins a reduced flow in the summer months. 

The collared lizard (Crotaphytus collaris) is common, and 

the greater earless lizard (Cophosaurus texanus) has been 

collected only in this type of habitat. 

Annotated List of Species 

Ecological data, recorded for a total of 57 species, 

are summarized in Table 1. In the annotated list, ecologi-

cal information about the species is noted, as well as 

other information that is pertinent. Zoogeographic af-

finities based on the location of the center of distribu-

tion for the species are also given. These affinities 

will be discussed in more detail in Chapter IV. 
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TABLE 1. Presence of reptiles and amphibians in the 
ecological associations of Palo Pinto County, 

with their zoogeographic affinities 

Associations 

Affinity Species Mesquite-
Prairie 

Oak Stream 
Affinity 

Scaphiopus couchi X Western 
Acris crepitans I X X Eastern 
Hyla chrysoscelis X Eastern 
Pseudacris streckeri X Ecotonal 
Pseudacris clarki X X Ecotonal 
Bufo debilis X Western 
Bufo punctatus X Western 
Bufo speciosus X Western 
Bufo woodhousei X Widespread 
Rana catesbeiana X X X Eastern 
Rana pipiens X X X Widespread 
Gastrophryne olivacea X X Western 
Chrysemys scripta X X X Eastern 
Chrysemys concinna X Eastern 
Kiriosternon flavescens X X Western 
Chelydra serpentina X X X Eastern 
Terrapene ornata X Western 
Trionyx muticus X Eastern 
Trionyx spinifer X Eastern 
Cophosaurus texana X Western 
Crotaphytus collaris X X Western 
Phrynosoraa cornutum X Western 
SceloDorus olivaceus X Western 
Sceloporus undulatus X Widespread 
Eumeces brevilineatus X Western 
Eumeces obsoletus X Western 
Eumeces septentrionalis X Ecotonal 
Lygosoma laterale x Eastern 
C n e m i d o p h o r u s g u 1 a r i s X X Western 
Leptotyphlops dulcis X Western 
Coluber constrictor X X Widespread 
Diadophis punctatus X Eastern 
Elaphe guttata X Western 
E.Laphe obsoleta X Eastern 
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Species 
Associations 

Affinity Species 
Mesquite-
Prairie 

Oak Stream 
Affinity 

Heterodon platyrhinos X X Eastern 
Hypsiglena torquata X X Western 
Lampropeltis getulus X Western 
Masticophis flagellum X Widespread 
Natrix erythrogaster X X Eastern 
Natrix grahami X Eastern 
Natrix harteri X Endemic: 
Natrix rhombifera X X Eastern 
Opheodrys aestivus X Eastern 
Pituophis melanoleucas X Western 
Rhinocheilus lecontei X Western 
Salvadora grahamiae X X Western 
Sonora episcopa X Western 
Storeria dekayi X Eastern 
Tantilla gracilis X Ecotonal 
Thamnophis marcianus X Western 
Thamnophis proximus X X X Eastern 
Tropidoclonion lineatum X Ecotonal 
Virginia striatula X ' Eastern 
Micrurus fulvius X Eastern 
Agkistrodon contortrix X Eastern 
Agkistrodon piscivorus X X Eastern 
Crotalus atrox X X Western 

Anurans 

Scaphiopus couchl.--Couch's Spadefoot Toad. This was 

the only pelobatid recorded from the study area. It was 

found commonly in the Mesquite-Prairie Association on sandy-

loam soils where it could burrow. It was easily collected 

at night on the roads during or after rains,in the months of 
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April and May. Breeding choruses of this toad were not 

heard. Scaphiopus couchi is a western form. 

Acris crepitans.—Blanchard's Cricket Frog. This small 

frog was the most common anuran collected. It was found 

in all three associations whenever water was present. This 

species seemed relatively active both day and night. Breed-

ing choruses were heard in April, May, and June, throughout 

the county. This was one of only two species heard calling 

during June, 1969 > which was an unusually dry month. Acris 

crepitans is primarily an eastern form but ranges throughout 

Texas. 

Hyla chrysoscelis.—Gray Tree Frog. These frogs were 

found only in the Oak Association. Specimens were collected 

from a breeding chorus in a small, shallow pond surrounded 

by live oak (Quercus virginiana), on the night of April 3, 

1969> and from a rain pool surrounded by post oak (Quercus 

stellata) on April 22, 1969. Other specimens were collected 

at night on the road during rains. Male specimens were 

found calling both from the ground and from the branches of 

trees as high as twelve feet. This species exhibited the 

ability to change its dorsal color from gray to a light-

velvety green. This tree frog is an eastern species and 
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approaches the western margin of its range in Palo Pinto 

County. The specimens collected in this study are the first 

reported from the county, 

Pseudacris streckeri .---StreckerT s Chorus Frog. Only 

three specimens of this chorus frog were collected. All 

three came from a breeding chorus located in a large rain 

pool in the middle of a sandy field in the Oak Association, 

on March 29, 1969- There was slight precipitation on than 

evening. This is an e-cotonal species whose westernmost 

locality record had been in Parker County, on the eastern 

border of Palo Pinto County. These new records establish 

an extension of the known range. 

Pseudacris clarki.--Spotted Chorus Frog. This hylid 

frog was found abundant in both the Oak Association and the 

Mesquite-Prairie Association. This small frog was found 

in large numbers in breeding choruses during the months of 

April and May, and found commonly on the road during rains. 

Pseudacris clarki is distributed in the ecotonal area be-

tween the eastern forest and more arid regions to the west. 

debilis . — Green Toad. This flattish, brightly 

colored toad was found only in the Oak Association. Several 

were collected on the road at night during rains,and one 
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was found under a flat limestone rock. At no time were 

breeding choruses heard, but the species was collected from 

early April through May. This toad is a western form. 

Bufo punctatus.—Red-Spotted Toad. This toad was the 

last anuran to be found. The first collection of this 

species was on May 6, 1969> when four specimens were found. 

All of the specimens collected during this study were found 

in the Mesquite-Prairie Association. Locality records 

published by Brown (1950) and additional records at the 

Texas Memorial Museum (Austin, Texas) indicate that this 

species may also be found in the Oak Association. Breeding 

choruses were not heard, and the species was not collected 

in June or July. This toad is a western form. 

Bufo speciosus. — Texas Toad. This toad was found com-

monly in the Oak Association during April and May, especially 

on the roads at night,in both dry and wet weather. This 

species was never found breeding,even though individuals 

were abundant and weather conditions seemed adequate. The 

Texas toad is a western and southern form. 

Bufo woodhousei.—Rocky Mountain Toad. This large 

toad is very common in the county within the Oak Association. 
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Both juveniles and large adults were seen throughout April 

and May, and this was one of the few anurans seen in June, 

1969, which was hot and dry. Breeding choruses were not 

heard for this species, even though members were numerous. 

This lack of breeding choruses is odd, since choruses were 

common in other parts of the Texan Biotic Province during 

similar weather conditions. This species is widespread in 

.distribution. 

Rana catesbeiana.—Bullfrog. The bullfrog is common 

in all three associations, being found in the backwaters of 

the lake, in streams, and in stock tanks, in both the Oak 

Association and Me.squite-Prairie Association, and found 

commonly at night during rains, on the highway. These frogs 

were found in small breeding choruses from April to July. 

All possible size variations were seen, from tadpole to the 

large adult males. The bullfrog is eastern in its native 

distribution. 

Rana pipiens.—Leopard Frog. This frog is common in 

all three associations and was collected in both dry and 

wet weather on the roads. They were seen active both diurnally 

and nocturnally. There is a possibility that this species 

will be revised in the near future (Littlejohn and Oldham, 
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1968). Specimens collected in Palo Pinto County belong to 

the proposed western form, based on the displaced lateral 

folds and absence of vestigial oviducts in males. The 

leopard frog is widespread in its distribution. 

Gastrophryne olivacea.-—Great Plains Narrow-Mouthed 

Toad. The first specimen of this species was collected 

alive on the road during a rain on April 12, 1969- Sub-

sequent specimens were not found until May 7, 1969) when 

several breeding"choruses were heard in both the Oak Asso-

ciation and Mesquite-Prairie Association. One specimoi was 

found under a rock in mcist earth. This species is western 

in distribution. 

Turtles 

Chrysemys scripta.—Red-Eared Turtle. This is un-

doubtedly the most abundant turtle in the county. It has 

been seen commonly in the lake, river, and stock tanks in 

both the Oak Association and Mesquite-Prairie Association. 

Specimens were also collected on the road during the day-

light hours, in both associations. This turtle is an 

eastern form. 
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Chrysemys concinna. — Texas Slider. These are the 

first records of this turtle from Palo Pinto County. It 

appears to be restricted to the Brazos River and its larger 

tributaries. Two specimens were collected, one adult and 

one juvenile. Others were seen in the Brazos River, sunning 

with Chrysemys scripta. The species is an eastern form 

confined to the major river drainages in Texas. 

Kinosternon flavescens.—Yellow Mud Turtle. This 

turtle was found in both the Oak Association and Mesquite;-

Prairie Association in mud-bottom stock tanks. One specimen 

was seen dead on the road in the Oak Association in August 

of 196$. The yellow mud turtle is a western form. 

Chelydra serpentina.—Common Snapping Turtle. None 

of these turtles were collected during the study, although 

specimens were seen in the Oak Association in a stock tank 

that was too deep to seine. Additional records from Camp 

Constantin (Boy Scouts of America), on Possum Kingdom Lake, 

and the Fort Worth Museum of Science and History, indicate 

its presence in the other two associations. This is an 

ea ste rr 1 species. 

Terrapene ornata.—Ornate Box Turtle. This terrestrial 

turtle is found abundantly in the Mesquite-Prairie Association, 
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It is diurnal in habit and can be found even in the heat 

of the day during the summer. These turtles are commonly 

killed by cars on the highways. The ornate box turtle is 

a western form. 

Trionyx muticus.—Smooth Softshell Turtle. No speci-

mens of this species were collected, but one was examined 

at the University of Texas (Arlington, Texas), from a locality 

on the Brazos River. This is an eastern species. 

Trionyx spinifer.—Texas Softshell Turtle. These 

softshells are found in the Brazos River and in Possum 

Kingdom Lake. Specimens were not collected during this 

study, but locality records from the specimens at the Fort 

Worth Museum of Science and History indicate their presence 

in the Stream Association, One softshell was seen in the 

Brazos River, but its specific identity was not known. This 

is an eastern form. 

Lizards 

Gophosaurus texanus.—Texas Earless Lizard. These 

lizards are common on the bare limestone and sandstone rock 

which forms the streambsds in the county. This i.s the only 

habitat in which they were found, 'but undoubtedly they occur 
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in similar habitats separated from the strearr.bedfj, Clarke 

(1965) suggests a preference for gravelly soils where vege-

tation is open. This is a western species. 

Crotaphytus collaris.—Collared Lizard. These lizards 

were seen on bare rock adjoining the streams, and also on 

rocks in the Oak Association. The type of rock does not 

seem to influence distribution, as indicated by Fitch (1956). 

Phillip Harter has sold over 7,000 specimens of the "moun-

tain boomer," which he ccllectcd in Palo Pinto County over 

a period of 19 years. This lizard is a western form. 

Phrynosoma cornutum.—Texas Horned'Lizard. This 
i 

species is seen commonly in the Mesquite-Prairie Association, 

especially on sandy soil. They were collected with ease on 

the roads during the daytime, and were one of the few 

species that were active in hot weather. This is a western 

species. 

Sceloporus olivaceus,—Texas Spiny Lizard. This 

lizard was found fairly commonly in the Oak Association. 

Specimens were found on rocks, brush piles, trees, and on 

the ground. This species has western affinities. 
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Sceloporus undulatusFence Lizard. The fence lizard 

was found fairly commonly in the Oak Association on trees 

and on the ground. Its distribution is widespread over 

North America. 

Eumeces brevilineatus .-Short-Lined Skink, This skink 

was not collected but was seen on one occasion in the Oak 

Association. The Strecker Memorial Collection at Bayior 

University (Waco, Texas) contains three specimens from 

Palo Pinto County. The short-lined skink is a western 

species which reaches its most eastern and northern limits 

in Palo Pinto County. 

' E u m ec e s obsoletus.—Great Plains Skink. One o.f the 

largest skinks, it can be found fairly abundantly in the 

Oak Association under or in logs. This is a western form. 

Eurneces septentrionalis.--Southern Prairie Skink. This 

skink was found in the Oak Association in primarily the same 

habitat as Eumeces obsoletus and Eumeces brevilineatus. It 

is an ecotonal species which is distributed along, a narrow 

belt through central Texas. Palo Pinlo County lies on the 

western margin of its range. 
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Lygosoma laterale.--Ground Skink. These skinks were 

not common in the county and were collected only in areas 

of dense oaks. They usually are located in leaves and bark 

fragments under logs. This is an eastern species. 

Cnemidophorus gularis.--Spotted Whiptail Lizard. This 

is the most common lizard in the county. Specimens were 

collected from both the Oak Association and Mesquite-Frairie 

Association on sandy soils where grass cover did not impede 

movements. The spotted whiptail is a western form. 

Snakes 

Leptotyphlops dulcis.--Texas Blind Snake. Only one 

blind snake was collected during the course of this study. 

It was found under a flat limestone rock in the Oak Associa-

tion. It is quite probable that this species also occurs in 

the Mesquite-Prairie Association, but none were collected. 

The blind snake is a western species. 

Coluber constrictor.—Yellow-Bellied Racer. This snake 

was collected in both the Mesquite-Prairie Association and 

in the Oak Association, in open woods only. Both juveniles 

and adults were seen,and seemed quite active in the daytime. 

One specimen, while i.n a collecting bag, ate two Sonora 
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episcopa and a Tantilla gracilis. This species is widespread 

in North America. 

Diadophis punctatus.—Ringneck Snake. This species was 

not collected, but specimens collected at Camp Constantin 

(Boy Scouts of America) on Possum Kingdom Lake were seen. 

Additional specimens at the Texas Memorial Museum (Austin, 

Texas) were examined, and these indicated the presence of 

the ringneck snake in the Oak Association. This is an 

eastern species. 

Elaphe guttata.—Great Plains fiat Snake. This snake 

was found in the Oak Association. One specimen was found 

at Camp Constantin (Boy Scouts of America), hiding in the 

wheel of a truck. Another specimen was found dead on the 

road next to Palo Pinto Creek Reservoir early in the morning. 

This snake seemed to be entirely nocturnal in habits. The 

great plains rat snake is a western species. 

Elaphe obsoleta.--Texas Rat Snake. The Texas rat snake, 

which is also called the chicken snake, is adept at swimming 

and climbing, as are most of the larger colubrids. One 

specimen was collected as it emerged from crossing the 

Brakos River. Another specimen was collected as it attemnted 
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to climb a juniper tree to avoid capture. Several specimens 

were found dead on the road. This species occurs only in 

the Oak Association, and is an eastern form. 

Heterodon platyrhinos.—Eastern Hognose Snake. This 

snake, which is sometimes called the "spreading adder," was 

found in both the Oak Association arid the Mesquite-Prairie 

Association on sandy soil. Residents of the Possum Kingdom 

Lake area are very familiar with this snake, and many believe 

it to be poisonous, owing to its colorful defensive behavior. 

This reptile has an eastern distribution, and reaches its 

western limits in Palo Pinto County. 

Hypsiglena torquata. — Texas Night' Snake. No specimens 

of this species were collected. This snake is nocturnal, 

as the name implies, and remains in seclusion during the 

daylight hours, usually under rocks. Localities published 

in Brown (1950) and specimens collected by David Lanford, 

on deposit at the Fort Worth Museum of Science and History, 

indicate the presence of this species in rocky areas in both 

the Oak Association and Mesquite-Prairie Association. This 

is a western species. 

Lampropeltls getulus.—Common Kingsnake. Only one 

spec:imen of this species was collected, from the Oak 
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Association. Specimens, examined at the Texas Memorial 

Museum (Austin, Texas) were also collected in the Oak Assoc-

iation. The kingsnake is a western form. 

Masticophis flageHum.--Coachwhip Snake. Both juveniles 

and adults were found,but only in the Mesquite-Prairie Asso-

ciation. This snake, as well as Coluber constrictor, exhibited 

a very nervous disposition and would strike vigorously when 

pinned. The coachwhip has a widespread distribution in 

North America. 

Matrix erythrogaster.—Blotched Water Snake. This was 

one of the most common snakes seen. It was collected in 

Possum Kingdom Lake, the Brazos River,'and several ponds 

in the Oak Association. Several specimens were found dead 

on the road, and five specimens were collected on May 7, 1969, 

at the State Fish Hatchery, below Morris Shepard Dam, where 

they were feeding on minnows in one of the tanks. Matrix 

rhombifera was also feeding there, indicating a potential 

competition with Matrix erythrogaster. The blotched water 

snake is an eastern species. 

Natrix grahanu .—Graham's Water Snake. This species 

was not collected during the study,but two specimens have 

been collected by Phillip Hartcr on Eagle Creek,in the 
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Stream Association. These snakes are very secretive and 

are never found in large populations. Natrix grahami is 

an eastern species. 

Natrix harteri.—Brazos Water Snake. The type locality 

for this species is 7.9 miles north of Palo Pinto, and it 

ranges only on the Brazos River and in Possum Kingdom Lake, 

both parts of the Stream Association. On the river, Natrix 

harteri are present usually in shoal areas where the water 

is rapid, but on the lake they were found in still water. 

Virgil Wade, of Tarleton State College, has marked over forty 

specimens in the population now present at the type locality. 

This species is endemic to the region. 

Natrix rhomblfera.—Diamond-Backed Water Snake. This 

was also a very common snake in the Brazos River, Possum 

Kingdom Lake, and ponds in the Oak Association. On July 2, 

1969, nine specimens were collected at night along 200 yards 

of shoreline on Possum Kingdom Lake. Two were found on the 

beach, feeding on a pile of small, dead gizzard shad which 

had been seined out of the lake earlier that afternoon. 

This is an eastern spccies. 

Opheodrys aestlvus.--Rough Green Snake. Three specimens 

were collected from the Oak Association. Two of these were 



6 

found dead on the road and one was collected alive. This 

species has an eastern distribution and reaches its north-

western limits in Palo Pinto County. 

Pituophis melanoleucas.—Bullsnake. Two specimens 

were found dead on the road in the Mesquite-Prairie Associa-

tion, and a third was collected by Kevin Van Duser, Nature 

Director at Camp Constantin (Boy Scouts of America). This 

is a western form. 

Rhlnocheilus leconteiLong-Nosed Snake. The long-

nosed snake is a very secretive, nocturnal snake. None 

were collected during the study, but Brown (1950) published 

a locality record for this species,and'Kevin Van Duser, 

Nature Director at Camp Constantin (Boy Scouts of America), 

collected three specimens for instructional purposes and 

then released them in August of 196$. These are assigned 

to the Oak Association. Their preferred habitat is in rocks 

and debris. The long-nosed snake is a western form,and 

approaches its eastern limit in Palo Pinto County. 

Salvadora grahamiae.—Texas Patch-Nosed Snake. None 

of these were collected,but records from Conant (1942) and 

from specimens examined frcm the museums at North Texas 

State University (Denton, Texas) and Texas A.and M. University 
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{College Station, Texas) Indicate the presence of this snake 

in both the Oak Association and the Mesquite-Prairie Associa-

tion. The Texas patch-nosed snake has a western distribution, 

but reaches its northeastern limit in Palo Pinto County. 

Sonora episcopa.—Sonoran Ground Snake. This snake 

exhibits one of the most variable groups of patterns and 

coloration of any reptile. It is quite common in the 

county, and prefers gently sloping hillsides covered with 

flat rocks. These are abundant in the Oak Association. 

There ere fifty-three specimens of this species from Palo 

Pinto County in the Texas Memorial Museum (Austin, Texas) 

alone. This snake is a western species.. 

Storeria deka3̂ i .--Brown Snake. Two speci mens W9P0 

collected, one alive on the road in a residential area of 

Strawn, Texas, and che second in an Oak Association. It 

was found buried in a pile of dry wood chips, along with 

a LygQ5orna laterale . This is an eastern species which 

reaches its western limits in Palo Pinto County. 

Tai). t i 1 la gracilis . — Slender Flat—Headed Snake. Only 

twc specimens of thj_s species were collected, both in the 

Oak Association, in the same habitat as Sonora episcopa. 

This is an ecotonal.species. 
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Thamnophis proximus.—Western Ribbon Snake. Four 

specimens were collected from the three associations. One 

was collected from the Brazos River, at the type locality 

for Natrix harteri. Two were collected from the Mesquite-

Prairie Association, one dead on the road and one feeding 

in a rainpool at night in a breeding chorus of Pseudacris 

clarki and Gastrophryne olivacea. The fourth was collected 

from a pond in the Oak Association. Shortly after capture, 

it regurgitated a Rana catesbeiana tadpole which had just 

been swallowed. This is an eastern species. 

Tropidoclonion lineatum.— Texas Lined Snake. This 

snake was not collected, but specimens examined from the 

Strecker Memorial Collection at Baylor University (Waco, 

Texas) and locality records published by Brown (.1950) indi-

cate that this specimen is found in the Oak Association. 

This is an ecotonal species that approaches its western 

limit in Palo Pinto County. 

Virginia striatula.—Rough Earth Snake. This snake was 

not collected during the study, but specimens examined at the 

Texas Memorial Museum (Austin, Texas) indicate that this 

snake is restricted to the Oak Association. The rough earth 

snake is an eastern species which approaches its western 

limit in Palo Pinto County. 
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Micrurus fulvius.--Texas Coral Snake. This poisonous 

snake was not collected during the study, but records from 

the Oak Association were published by Brown (1950)., and two 

specimens examined at the Fort Worth Museum of Science and 

History also indicated this snake to be restricted to the 

Oak Association. The coral snake is an eastern form that 

reaches the northwest limit of its range in Palo Pinto County, 

Agklstrodon contortrix.—Broad-Banded Copperhead. Three 

specimens were collected from the Oak Association. Residents 

of the county are very familiar with this snake, especially 

in sandy areas near streams. This poisonous snake is an 

eastern form which reaches its northwestern limits in Palo 

Pinto County. 

Agkistrodon piscivorous.—Cottonmouth Water Moccasin. 

This poisonous species is found in the Stream Association 

and in the Oak Association. One specimen was collected in 

stagnant water on Elm Creek,and shortly after capture re-

gurgitated a medium-sized bird. The cottonmouth is an 

eastern species which reaches its western limits in Palo 

Pinto Coianty. 

Crotalus atrox.—Western Diamondback Rattlesnake. This 

is by far the most common poisonous snake in the county. It 
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is found in both the Me.squite-Prairie Association and Oak 

Association. It commonly forms dens in rocky areas but can 

be found singly in open country during daylight hours or at 

night. One specimen was collected at midnight moving across 

the road,while another was collected sunning during the heat 

of the afternoon. Crotalus atrox is a western species. 



CHAPTER IV 

DISCUSSION 

Species Not Collected 

Locality records and ecological data for 57 species of 

reptiles and amphibians exist. There are nine additional 

species whose ranges could include Palo Pinto County. 

Ambystoma texanum (Small-Mouthed Salamander) is an eastern 

form that has been recorded in Parker and Erath Counties, 

which border on Palo Pinto County. This range is marginal, 

and it would be extending the known range if this salamander 

occurred here. Ambystoma tigrinum (Tiger Salamander) has 

been recorded from all parts of Texas, but the records are 

very spotty. 

Holb.rookia maculata (Lesser Earless Lizard) has been 

collected in Erath County, bordering on the south. It should 

occur in Palo Pinto County. Cnemidophorus sex.lineatus (Six-

Lined. P.aeerunner) has been recorded from Palo Pinto County 

in the literature, but no specimens were available. 

Ophisaurus attenuatus (Slender Glass Lizard) has been re-

corded from Erath and Young Counties, which border on the 

south and north, but none were recorded from Palo Pinto County 

41 
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Heterodon nasicus (Western Hogriose Snake) has been 

recorded from southeast Texas and northwest Texas,but its 

range in Central Texas remains unknown. Tantilia nigriceps 

(Plains Black-Headed Snake) has been recorded from Parker-

County on the east and should occur in Palo Pinto County. 

Thamnophis sirtalis (Texas Garter Snake) has been recorded 

from Palo Pinto County, according to Brown (1950), and a 

specimen (#48,728) exists in the Chicago Natural History 

Museum. Sistrurus cabenatus (Western Massasauga) has been 

recorded from Parker ana Young Counties, but none have been 

found in Palo Pinto County. 

Zoogeographical Relationships 

Since Palo Pinto County is located in the center of a 

large ecotonal area, there are numerous species which reach 

their marginal limits of distribution in the vicinity of this 

area. Sixteen of the species collected which reach their 

recorded limits of distribution in the study area are given 

in Table 2, along with ohe ecological association in which 

they were collected and their zoogeographical affinities. 

A comparison of the percentages of eastern and western 

forms within the county, as wel] as within' the three Geologi-

cal associations, gives a better insight into the zoogeograph-

ical position of the study area. These figures are summarized 
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in Table 3. Fifty-seven sp.ecies were collected in Palo Pinto 

County, Two per cent (one species) are endemic, or found 

only in the general vicinity of the study area. Nine per 

cent (five species) have a widespread distribution, and 

9 per cent (five species) are ecotonal, or range in the 

central United States between the Sonoran and Austroriparian 

faunas. Thirty-eight per cent (22 species) are eastern, and 

42 per cent (24 species) are western. This indicates that 

the herpetofauna are slightly more western, but that this is 

a zone of faunal interchange. 

The Stream Association contained 2$ per cent (16 specj.es) 

of the total number of species in the county. The only 

endemic species accounted for 6 per cent, one species which 

is widespread in distribution accounted, for 6 per cent, and 

there were no ecotonal species collected. Of the remaining 

33 per cent, 13 per cent (two species) are western, and 

75 per cent (12 species) are eastern. The Stream Association, 

being aquatic, is largely influenced by the Austroriparian 

fauna, which made up three-fourths of the species collected. 

The Oak Association was the zone of greatest interchange. 

Seventy-nine per cent (45 species) of the total fauna were 

collected in this association. There were four species 

(9 per cent) with widespread distributions and five species 
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(11 per cent) that are -ecot'onal forms. The remaining 80 per 

cent were divided equally (18 species each) between eastern 

and western forms. 

The Mesquite-Prairie Association accounted for 21 

species, or 37 per cent, of the total fauna. Five per cent 

(one species) is made up of ecotonal species, and 14 per cent 

(three species) are widespread in distribution. Of the 

remaining 81 per cent, 29 per cent (six species) are eastern 

and 52 per cent (11 species) are western. These figures 

indicate that the more arid Mesquite-Prairie Association is 

influenced largely by the Sonoran fauna. 

These relationships are directly influenced by the 

characteristics of the ecological associations. The eastern 

influence becomes more pronounced as the association becomes 

more mesic in character. The same holds true for the western 

influence, as the situation becomes more xeric. The Brazos 

River is an important route of dispersal for the more mesic-

adapted eastern forms, while the more xeric conditions of 

the grasslands favor western forms. This leaves the Oak 

Association as the zone of greatest interchange, acting as 

a filter, where some species reach their ecological limits. 
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Summary 

The ecological distributions of amphibians and. reptiles 

in Palo Pinto County were studied from August, 1968, through 

July, 1969- The main objectives were to collect as many of 

the species present as possible, and to compare the ecological 

distributions and zoogeographic affinities of these species. 

Fifty-seven species of amphibians and reptiles, includ-

ing 12 arrarans, 7 turtles, 10 lizards, and 28 snakes, were 

recorded during this study. Three ecological associations 

were defined, including the Stream Association, Oak Associa-

tion, and Mesquite-Prairie Association. Sixteen species-

were recorded from the Stream Association, 45 species from 

the Oak Association, and 21 species from the Mesquite-Prairie 

Association. 

The zoogeographic affinities of these species were dis-

cussed, and it was determined that the Stream Association, 

which had 75 per cent eastern forms, was influenced mostly by 

Austroriparian fauna. The Mesquite-Prairie Association ex-

hibited Sonoran influences, with 52 per cent of the species 

being western forms. The Oak Association showed equal 

influences. The county as a whole shows slightly more 

western influence, with 42 per cent western forms and 3$ per 

cent eastern forrjs, and it was found that 16 species reach 
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the marginal limits of their distributions in the vicinity 

of Palo Pinto County. 
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