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CHAPTER I 

INTRODUCTION 

Statement of Purpose 

The purpose of this research was to make a preliminary 

study of the herpetofauna of Montague County in relation to 

ecological distribution. Also taken into consideration, 

were the zoogeographic relationships of the various species. 

This study will serve as a reference for any future studies 

made in the area, and, at the present, is part of a 

coordinated series of studies on the zoogeography of North-

Central Texas. 

Location of Study Area 

Montague County lies in the north-central part of the 

state and covers a total of 934 square miles. It is bordered 

on the west by Clay County, on the south by Jack and Wise 

County, and on the east by Cooke County. The Red River is 

the northernmost boundary. The county line at its closest 

point lies approximately thirty miles northwest of the city 

of Denton. 

1 



Blair (1950) placed Montague County on the western 

border of the Texan Biotic Province, with the Kansan Biotic 

Province beginning in the adjoining county of Clay (Figure 1). 

Blair described the Texan Biotic Province as an ecotone or 

a zone of intei^change between eastern and western biotas, 

with the most influence coming from the eastern. The location 

on Montague County, along the western margin of the Texan 

province, would probably indicate an almost equal faunal 

influence from the western species. 

General Description of Area 

The topography varies markedly from northwest to south-

east in the county. The southeastern corner can be classified 

as Fort Worth Prairie (Dyksterhuis, 1946). It is primarily 

flat, with a few mild undulations and an occasional intervening 

valley containing narrow bands of forest. A few miles to the 

west and north, the prairie gives way to dense oak forests, 

or the Cross Timbers. The land is somewhat more rolling and 

becomes distinctly hilly on the western fringe of the Cross 

Timbers. On the western border of Montague County, prairie 

again becomes prevalent. In the northwest, corner, there is 

an area of rocky hills. 

The geology of Montague and surrounding counties is 

quite variable. Hill (l8$7) first stated that "the position 
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Fig. 1—The bio'tic provinces of north-central Texas 
showing the position of Montague County. . Map taken from 
Blair (1950). 
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of the Cross Timbers was adapted to geologic formations of 

Cretaceous rocks and with deep permeable regolith and sandy 

soils which favored tree growth." Unlike the Cross Timbers, 

the prairie occurs on a close-textured calcareous soil. 

Also occurring within the Cross Timbers are out-croppings 

of Pennsylvanian strata which produce a rugged, hilly 

topography. 

Surface water appears to be abundant in most areas, 

with two major lakes, one in the northeast corner and the 

other in the southwest corner, and several minor ponds. 

There are two drainage systems found in the county. The 

first runs from northwest to southeast into the Trinity 

River system. And the second runs north into the Red River. 

The Trinity River system covers approximately the southern 

half of the county and the Red River system covers the 

northern half. 

The prairie is characterized by the presence of peren-

nial grasses, annual grasses, annual forbs, and perennial 

forbs. In the forested areas, the dominant features include 

post oak and blackjack oak, mesquite, greenbrier, perennial 

grasses, annual forbs, and a few annual grasses. 

According to Thornthwaite (1931, 1941), this area falls 

within the moist-subhumid-mesothermal climate. In ordinary 



years, the rainfall slightly exceeds the evaporation and the 

needs of the vegetation. The annual average rainfall for 

the county is 29.39 inches. The average, however,.varies 

from west to east, with an average of approximately 28 inches 

in the former and approximately 32 inches in the latter. 

Rainfall is seasonal, with April and May receiving the 

greatest amounts of precipitation and November, December, 

and January receiving the least. The average date of the 

last killing frost in the spring varies from about March 20 

to March 25, and the average date of the first killing frost 

in the autumn varies from about November 5 to November 10. 

The months of July and August have the lowest average rela-

tive humidity, the highest percentage of possible sunshine 

and the highest temperatures. The record high temperature 

has exceeded 110 degrees Farenheit and the record low has 

been below 0 degrees Farenheit. The average annual snowfall 

is approximately four inches. 

History 

Brown (1950) listed localities for the cricket frog 

(Acris crepitans), bullfrog (Rana catesbeiana), leopard frog 

(Rana pipiens), coachwhip (Masticophis flageHum), and 

racer (Coluber constrictor) from Montague County. Smith and 

Sanders (1952) collected a single specimen of Texas blind 



snake (Leptotyphlops dulcis) on a collecting trip, June 16, 

1951. Records from the museum at the University of Texas at 

Arlington and the Fort Worth Museum seem to indicate that 

work has been limited to the counties to the east and south 

of Montague County. No records were found in either of 

these museums. 



CHAPTER II 

METHODS 

Period of Study 

This study was initiated in August of 196$ and continued 

through June, 1969. Because of the county's easy access 

from Denton, daily collecting trips could be made. However, 

several extended periods of collecting were also made. 

During the fall of 196$ and late spring of 1969, two to four 

trips were made each week. Collecting was done at all hours 

of the day. 

Field Methods 

All field methods employed, were used because of their 

practicality and because they were considered to be the best 

methods. Turtle collecting was accomplished by the use of 

a small four-by-eight-foot minnow seine, of one-quarter-inch 

mesh. Attached to the bottom of the seine was a heavy-link 

chain which acted to keep the net on the bottom. When used 

by two men, in a shallow stock tank, this method proved very 

satisfactory. A less successful method used was the conven-

tional turtle trap. These traps were cylindrical in nature, 



approximately three feet in diameter and four feet long, 

made of broad-mesh netting. At each end was a funnel-type 

opening which opened inward. The bait was suspended by wire 

from the top of the trap so that it was located in the middle, 

The trap was then placed.in a stock tank or stream with just 

a few inches of the top showing above water. 

For collecting snakes, several pieces of equipment were 

used. All non-poisonous snakes were collected by hand, as 

were the poisonous, whenever possible. Probably the handiest 

piece of equipment used was the potato rake. With a four-

foot handle, this tool could be readily used for turning 

ground cover and pinning the larger snakes. Some of the 

larger poisonous snakes were collected with- the use of a 

snake loop. 

Collection of lizards was greatly aided by the use of 

a blowgun. The gun was merely a four-and-one-half-foot 

piece of aluminum tubing with a five-eighths-inch opening. 

Green seedless grapes were found to be the best ammunition. 

Small to medium-sized frogs could also be collected in this 

manner. All specimens collected were carried in cloth sacks 

and taken back to the lab as soon as possible. Poisonous 

snakes were placed, sack and all, in a box when transported 

by automobile. 



During the heat of the daylight hours, few snakes were 

active. At night, however, they began moving and it proved 

advantageous to collect on the roads. This was accomplished 

by cruising the roads in an automobile at an approximate 

speed of thirty-five miles an hour. Road collecting was 

restricted mainly to the surfaced roads, although an occa-

sional specimen was found on gravel roads just prior to dusk. 

Following a rain, anurans were very abundant on the roads 

and could be picked up easily. Galls of various anurans at 

night aided in collecting. 

Specimens were killed with ether or by injection with 

a dilute solution of phenobarbitol. In either case, the 

organisms were left in a relaxed state. They were then 

injected with a solution of 10-percent formalin, sufficient 

to fill all the body cavities. The male specimens were also 

injected near the ventral base of the tail, so as to evert 

the genitalia. Each specimen was then positioned for con-

venience of storing, wrapped in paper towels soaked with the 

10-percent formalin solution, and placed in plastic bags to 

harden. Once satisfactorily hardened, the specimens were 

soaked for a period of twenty-four to forty-eight hours in 

water and then labeled and stored in a solution of 40-percent 

isopropyl alcohol. 
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During the course of the study, an itinerary, a field 

catalogue, and a field notebook were kept. The itinerary 

was used to record the species collected and localities of 

each. If collected on the road, the highway route number 

and mileage from some geographical feature were recorded. 

Some locations were taken from the county map with compass 

readings and straight mileage from prominent features. 

(These were so noted.,) The field notebook contained a 

description of the entire county and its break-down into the 

various associations (which will be discussed later). It 

also included a list of the specimens collected, the type 

of habitat where found, and the type of .conditions (e.g., 
/ 

weather) at the time of capture. The field catalogue was 

a combination o.f the two and included all the information. 

In addition, each specimen was designated, by a field number. 

All specimens were tagged, and the data on these included the 

following: collector, date collected, county, state, locality, 

genus and species, and the field number. 

All specimens collected are deposited in the Museum- of 

Zoology, North Texas State University, for future reference. 

Statistical Techniques' 

A herpetofaunal comparison of the different associations 

was made by calculating the "Resemblance Equation" (Preston, 
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1962). The equation used is xn + yn = 1, where x is the 

number of species in the first area divided by the number of 

species in both areas, y is the number of species in the 

second area divided by the number of species in both areas, 

and n is the reciprocal of z, which is the degree of dis-

similarity. Values for z were derived from charts in Preston 

(1962). 

Zoogeographic affinities of each species were determined, 

and the associations were compared (on a percentage basis) 

with respect to faunal influences. 



CHAPTER III 

RESULTS 

Associations 

The topographic variations observed from northwest to 

southeast across Montague County are the result of geologic 

history (Dyksterhuis, 1948). The sea at one time completely 

covered this area of the country. As it retreated to the 

south and east, it left alternate bands of arenaceous and 

calcareous materials. The former bands support the savannah 

or forest area, and the latter contain the prairies. 

Taking into consideration vegetational characteristics, 

edaphic factors, ground cover, and the herpetofauna, five 

associations may be distinguished. These are the Prairie 

Association, Post Oak-Greenbrier Association, Post Oak-

Mesquite Association, Mesquite Association, and the Stream-

side Association. Each association runs in a general north-

south direction, with prairie on the east and west borders 

and the remaining three occurring between. 

12 
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Post Oak-Greenbrier Association 

Dyksterhuis (1948) described the vegetation of this 

association in great detail. It can be characterized by the 

greatest abundance of oak and greenbrier and occurs on sandy, 

red and yellow podzolic soils of gentle and rolling relief. 

Post oak and blackjack oak (Quercus stellata and Quercus 

marilandica) compose the largest percentage of coverage 

with 25.8 per cent. Greenbrier (Smilax bonanox) occurs in 

this association with a frequency about five times that in 

any other. This amounts to approximately 10.4 per cent of 

the total coverage. Annual forbs cannot be considered 

characteristic because they occur abundantly in other situa-

tions, but they do compose 19-5 per cent of the total covera 

Fringeleaf (Paspalum ciliatifolium) was the most abundant of 

the perennial grasses, covering 6.4 per cent, or twice as 

much as any other single species. Other important perennial 

grasses mentioned by Dyksterhuis (1948) included the following: 

sideoats grama (Bouteloua curtipendula), Texas stipa (Stipa 

leucotricha), tumble windmill grass (Chloris verticillata), 

perennial lovegrasses (Eragrostis spp.), and hairy grama 

(Bouteloua hirsuta). These have been listed in order of 

abundance. The following plants occur within this associa-

tion with a 1.0 per cent or more amount of coverage: 

era o ̂  



14 

sixweeks fescue (Festuca. octoflora) , buffalograss (Buchloe 

dactyloides), tumblegrass (Schedonnardus paniculatus), 

Scribner panicum (Panlcum scribnerianum), little bluestem 

(Andropogon scoparlus), and perennial forbs except Ambrosia. 

Characteristic organisms of this association include.d 

the spadefoot toad (Scaphiopus holbrooki), which is often 

found in great numbers on the road after a rain. Several 

were collected from breeding choruses in stock tanks. 

Strecker's chorus frog (Pseudacris streckeri) was also common-

after a rain and was found breeding in stock tanks. With 

one exception, copperheads (Agkistrodon contortrix) were 

collected only in this association. The only specimen of 
I 

speckled kingsnake (Lampropeltis getulus) collected was from 

this area. 

Post Oak-Mesqu.ite Association 

This association is characterized by its immature red-

dish prairie soils and it occupies the areas of greatest 

relief. Post oak and blackjack oak comprise only 11.7 per 

cent of the coverage. Mesquite (Prosopis juliflora.) , which 

intermingles with the oaks, constitutes only 1.0 per cent of 

the cover. According to Dyksterhuis (194$), buffalograss 

(Buchloe dactyloides) was the most abundant perennial grass. 

Others present and in the order of abundance included 
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perennial threeawn (Aristida spp.), Texas stipa, hairy grama, 

and fringeleaf paspalum. Skunkbush sumac (Rhus trilobata), 

Canada wildrye (Elymus canadensis), Texas bluegrass (Poa 

arachnifera), hackberry (Celt-is spp.), seep muhly (Muhlenbergia. 

reverchoni), and bluestem wheat grass (Agropyron smithi) were 

also found to be relatively abundant in this association, 

but not in any of the others. 

The amount of ground cover in this area is ideal. It 

not only included logs and vegetational debris, but also 

rocks of varying sizes. Considerable relief also set this 

area off from the rest. 

Collared lizards (Crotaphytus collaris) were found 

exclusively in this association, mostly on rocky hillsides 

with sparse tree cover.. The green toad (Bufo debilis) was 

collected only at night after rains. All specimens of 

Sonoran ground snakes (Sonora episcopa) were collected on 

the rocky hillsides or tops. They were all found underneath 

rocks. 

Mesquite Association 

Dyksterhuis (1948) described this association as being 

characterized by "an overstory of common mesquite on mature 

Reddish Prairie soils of gentle or flat relief." 
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In this association, which is found in the northwest 

corner of the county, there are virtually no other woody 

plants of any significance. Two shrubby plants, tasajillo 

(Opuntia leptocaulis) and lotewood condalia (Condalia 

obtusifolia) occur here and are not found in the rest of the 

county. Buffalograss is probably the most abundant grass 

and is twice as abundant as in the Post Oak-Mesquite Associa-

tion. Another abundant grass is little barley (Herdeum 

pusillum). The following perennial grasses were also found 

in appreciable amounts: Texas stipa, perennial species of 

Arlstida, sideoats grama, tumble grass (Schedonnardus 

paniculatus), and hairy grama. 
/ 

In addition to typical mesquite flats, there is a very 

hilly area of mesquite and tall grasses in the northwest 

corner of the county, with considerable rock cover. It was 

under these rocks that blind snakes (Leptotyphlops dulcis) 

were found. Four specimens were found under one rock and 

three under another. The only Great Plains skinks (Eumeces 

obsoletus) collected or seen were from this area. 

Prairie Association 

The prairie is characterized by smooth or gradual roll-

ing plains, devoid of trees and shrubs, broken only by 

occasional valleys containing small streams and stands of 
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post oak. Dyksterhuis .(1948) noted that Texas stipa (Stipa 

leucotricha) had the greatest percentage of coverage in 

this area. One other grass, silver bluestem (Andropogon 

saccharoides), has approximately the same frequency of oc-

currence and is used to characterize the prairie. Other 

species of perennial grasses in order of abundance include 

the following: Bouteloua curtipendula, perennial Aristida spp., 

Andropogon scoparius, Buchloe dactyloides, and Sporobolus 

asper. Annual grasses and annual forbs also make up a sig-

nificant proportion of the cover. The five most important 

grasses in this group are Horde um pusillum, Bromus japonic us, 

Festuca octoflora, Bromus cathorticus, and Limnodea-arkansana. 

Annual forbs include such things as Plantago, Draba, Croton, 

and Androsace. Perennial forbs do occur in this area, but 

are of little significance. 

There are two major areas of prairie, one on the south-

east corner and the other occurring on the western edge of 

the county. Within the other major associations, there 

occur areas referred to as "included prairie." They exhibit 

the same type of vegetation as the major prairie areas, but 

are considerably smaller in area. 

Six-lined racerunners (Cnemidophorus sexlineatus) and 

spotted whiptails (Cnemidophorus gularis) were found to be 
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very abundant in these areas. The only specimen of lined 

snake (Tropj.docIonium lineatuoi) was collected in this 

association. 

Streamside Association 

This association included a variety of vegetation. 

Included in this area are all the creeks and streams running 

throughout the county, the two major lakes, and the Red River. 

The dominant trees included post oak and blackjack oak, with 

some intermixed willows, cottonwoods, and hackberry. The 

majority of streams were sandy or muddy in nature, with only 

a small number having gravel and rooky bottoms. Turtles, 

particularly red-eared turtles (Chrysemys scrlpta), were 

common, as were'diamond-backed water snakes (Natrix rhombifera) 

and yellow-bellied watersnakes (N. erythrogaster). Cricket 

frogs (Acris crepitans) and leopard frogs (Rana pipiens) 

were found in large numbers in this association. 

Annotated List of Species 

The following is a list of all species collected during 

this period of study. Also included are much of the ecolog-

ical data and any significant information which might have 

been recorded at the time of collecting. Common and scientific 

names used during this study were taken from Conant (195$) 

and Raun (1965). 
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Table 1 is a summary of the data obtained. The scien-

tific names of each species are recorded as are the relative 

abundances in each association in which they are found. 

Sight records for some species have also been included. 

TABLE 1. Species collected and relative abundance 
by association 

Associations 

CD 
1 CD i TS 

Species A -H 
Ctf U 

^ a> 
cti -P 

CD 
•P CD 

•H 
CO 
s O £> O *H •H •H 
•H 
CO 
s 

£ 0 Sh cd 
+3 CD -p a 1 O* *rH 0) 
CO <D CO CO to 03 U 
O O 0) <D U -p 
PL, O P-, S S P-i CQ 

Scaphiopus couchi C* c. R'!c 

Scaphiopus holbrooki A* 
Acris crepitans A A A A A 
Hyla chrysoscelis C C 
Pseudacris clarki C 
Pseudacris streckeri A A 
Bufo debilis R C 
Bufo speciosus R 
Bufo woodhousei A A C C C 
Rana catesbeiana n 

Kj C C C C 
Rana pipiens A A A A A 
Gastrophryne olivac.ea C 
Chelydra serpentina R R 
Kinosc-eraon flavescens C C C C n 

u 

Chrysemys scripta C C C C c 
Terrapene ornata A A C ' C 
Crotaphytus collaris A C 
Phrynosoma cornutum C G p C 
Sceloporus olivaceus R R 
Sceloporus undulatus C R 
Eumeces obsoletus R 
Lygosoma laterale A • C 
Cnemidophorus gularis R C 
Cnemidophorus sexlineatus C C C 



TABLE 1;—Continued 

20 

Associations 

a) 1 <D i T5 
Species ^ -H ctf 5n M CD CTJ -P CD -P a> •H 

CO O O -H •H •H S 
£ 2 3 cd •P Q) -1-3 CT* cr1 •H CD CO CD CO CO CO Cti u 

O Sh O CD CD SH -P 
OH O OH ^ S cn 

Leptotyphlops dulcis c 
Coluber constrictor c c c c 
Diadophis punctatus R c 
Elaphe guttata C c c R 
Elaphe obsoletus C c c R 
Heterodon platyrhinos R R 
Lampropeltis getulus R 
Lampropeltis calligaster C c 
Masticophis flageHum C c c 
Natrix erythrogaster C c c c C 
Natrix rhombifera C c c c C 
Natrix grahami R 
Opheodrys aestivus R R 
Pituophis melanoleucas R c R 
Rhinocheilus lecontei R 
Sonora episcopa C c 
Storeria dekayi R 
Tantilla gracilis R 
Thamnophis proximus C c c C R 
Tropidoclonion lineatum R 
Agkistrodon contortrix A 
Agkistrodon piscivorus R 
Crotalus atrox C c 

Total 34 35 20 22 10 

*R, Rare; C, Common; A, Abundant. 
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Anuyana 

Scaphiopus couchi .---CouchT s Spadefoot Toad. This species 

was found to be very common in the Post Oak-Greenbrier and 

Post Oak-Mesquite Associations. One specimen was picked up 

within an included prairie. The only time at which this• 

species was collected was at night and usually after a rain. 

Zoogeographic affinity—western. 

Scaphiopus holbrooki.—Eastern Spadefoot Toad. These 

anursns were probably the most common of the two spadefoots. 

They were collected solely in the Post Oak-Greenbrier Associ-

ation. This can be attributed to loose soils which are 

favorable to this burrowing toad. Following a rain, these 

toads were very abundant on the roads. A small breeding 

chorus was found, during a rain, in a temporary pool. No 

specimens were found during the daylight hours. Zoogeographi 

affinity— eastern. 

Acris crepitans.—Cricket Frog. This is probably the 

most common anuran in the county. Cricket frogs have a dis-

tribution covering the entire county, wherever there is some 

type of water source. They may be collected in numbers 

during any time of day. Zoogeographic affinity—eastern. 

c 



22 

r 

Hyla chrysoscelis.—Southern Gray Tree Frog. These 

anurans were found to be fairly common and restricted to the 

Cross Timbers. On April 8, 1969} they were heard calling 

around a small stock tank. None were found in the tank. 

Instead, they were found in the trees adjacent to the edge 

of the pool. Several specimens were also picked up on the 

road that same night. When brought into the lab, all the 

specimens turned from a gray color to a green and remained 

so. Zoogeogr&phic affinity—eastern. 

Pseudacris clarki.—Spotted Chorus Frog. Found usually 

where there were permanent stands of water, this species was 

fairly common, although somewhat restricted to the Post Oak-

Mesquite Association. Several specimens were collected at 

night calling from stock tanks. After rains, they could be 

collected on the road. Zoogeographic affinity--central. 

Pseudacris streckeri.—Strecker's Chorus Frog. All 

specimens collected were from the Post Oak-Greenbrier Associ-

ation and the Post Oak-Mesquite Association. This was one 

of the earliest species to appear from over-wintering. A 

night collecting trip was made February 22, 1969, to several 

stock tanks throughout the county. The air temperature was 

fifty degrees Farenheit. Specimens were collected in the 
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water and calling. No specimens have been collected since 

May 12, 1969. Zoogeographic affinity—eastern. 

Bufo debilis.—Green Toad. This species was found pre-

dominantly in the Post Oak-Mesquite Association, except for 

two specimens which were found in the Post Oak-Greenbrier 

Association and near the marginal area of the two zones. 

Specimens were found only at night and after a rain. None 

were collected during the day. Zoogeographic affinity— 

western. 

Bufo speciosus.—Texas Toad. Only two specimens of this 

species were collected during the course of the study. They 

were collected in the Post Oak-Mesquite Association after a 

rain. No explanation can be offered for their apparent 

rarity. They occur abundantly in Wise County to the south 

and in Denton County to the southeast. Zoogeographic affinity 

western. 

Bufo woodhousei.—Rocky Mountain Toad. One of the most 

common anurans in the county, B. woodhousei was found in all 

associations and in large numbers. They were collected at 

all hours of the day, in dry areas as well as in stock tanks. 

They were heard calling many nights after it had rained. 

.Zoogeographic affinity—widespread. 
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Rana catesbeiana.—Bullfrog. Bullfrogs were found in 

moderate numbers throughout the county. They occurred in 

all associations and could be picked up easily during the 

daylight hours. They were rarely found on the road, except 

following a rain. Zoogeographic affinity—eastern. 

Rana pipiens.—Leopard Frog. Leopard frogs have a wide 

distribution over the county and were found in all associa-

tions. Most specimens collected, or seen, were near permanent 

bodies of water, usually in large numbers. Many were collected 

on the road at night, not always after a rain. Zoogeographic 

affinity—widespread. 

Littlejohn and Oldham (196$) concluded that the leopard 

frogs could be classified as a single wide-ranging, variable 

species, with levels of genetic incompatibility between 

populations directly related to geographic separation. 

Further study proved that four distinct groups could be 

defined based on mating calls. Two morphological character-

istics were also found which could distinguish the males of 

all four groups. The dorsolateral folds may be continuous 

(Northern and Eastern) or displaced medially toward the 

posterior (Western and Southern). Vestigial oviducts may 

be present (Northern and Southern) or absent (Western and 

Eastern). Examinations were made on all leopard frogs 
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collected from Montague County and it was found that two 

of the four groups were present (Eastern and Western). 

Montague County appears to be an area of overlap. 

Gastrophryne olivacea.—Great Plains Narrow-mouthed 

Toad. Several specimens of this species were collected on 

the road in the Post Oak-Mesquite Association. The only 

times •'they were found was following rains. Zoogeographic 

affinity—western. 

Turtles 

CI 'helydra serpentina . — Snapping Turtle. Only three 

specimens were found during the course of the study. Two 

were located close to the Red River in the Post Oak-Greenbrier 

Association, and the third was located on a tributary of the 

Red River in the Post Oak-Mesquite Association. All were 

DOR (dead on road). None were collected or seen in the 

southern part of the county. Zoogeographic affinity—eastern. 

Kinosternon flavescens.—Yellow Mud Turtle. The yellow 

mud turtle was one of the most abundant turtles encountered. 

Several stock tanks were seined and proved a satisfactory 

means for collection. They were present in all associations. 

Zoogeographic affinity—western. 
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Chrysemys scrlpta.—Red-eared Turtle. This species 

occurred in many stock tanks, streams, and back washes from 

several of the lakes. They appeared to be common and were 

collected with the use of a seine and by hand. Zoogeographic 

affinity—eastern. 

Terrapene ornata.—Ornate Box Turtle. The ornate box 

turtle is widespread and is found in practically all the 

associations. These turtles are terrestrial and were picked 

up quite frequently on the road. They were usually very 

active during the daylight hours. Zoogeographic affinity---

western. 

I 

Lizards 

Crotaphytus collarls.—Collared Lizard. This species 

appeared to be the most abundant of the lizards, but its 

distribution is restricted to the Post Oak-Mesquite Associa-

tion and to the Mesquite Association. Many were found by 

turning over rocks on hillsides, while others were found 

basking on rocks. Zoogeographic affinity—western. 

Phrynosoma cornutum.—Texas Horned Lizard. Many horned 

lizards were collected while sunning them's elves on gravel 

roads. Others were found in areas of medium to tall grass. 

Two specimens were found DOR on paved roads within the Post 
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Oak-Greenbrier Association. There were cultivated fields a 

short distance away from each location. Zoogeographic 

affinity—western. 

Sceloporus olivaceous.—Texas Spiny Lizard. Only three 

specimens were collected during this study. One specimen 

was collected in the Post Oak-Mesquite Association and the 

other two from the Post Oak-Greenbrier Association. One 

specimen was regurgitated by a yellow-bellied racer (Coluber 

constrictor) shortly after the snake was collected. Zoogeo-

graphic affinity—western. 

Sceloporus undulatus.—Fence Lizard. The fence lizard, 

which is very similar to the Texas spiny lizard in appearance, 

was found in approximately the same habitat. Two specimens 

were collected on top of a hill basking on a dead oak tree. 

Two others were collected near old boards and debris next to 

an abandoned house. Zoogeographic affinity—widespread. 

Bumeces obsoletus.—Great Plains Skink. Only one 

specimen was collected during the period of study. Two 

others were seen but could not be collected. All specimens 

were found in the Mesquite Association on the rocky hillsides, 

Zoogeographic affinity—western. 
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Lygosoma laterale.—Ground Skink, The ground skink is 

a typical inhabitant of the Post Oak-Greenbrier and Post Oak-

Mesquite Associations. They were found under dead logs and 

occasionally under piles of boards in farm yards. Although 

none were found in the Mesquite Association, it is very 

likely they are present. Zoogeographic affinity—eastern. 

Cnemidophorus gularis.—Eastern Spotted Whiptail. This 

species was found in two of the five associations. One 

specimen was collected adjacent to a wooden fence row in 

the prairie. Another was collected atop a hill within the 

Post Oak-Mesquite Association. It was found underneath a 

rock and had died apparently from the cold. Zoogeographic 

affinity--western. 

Cnemidophorus sexlineatus.—Six-lined Racerunner. This 

lizard was found in the Prairie, Post Oak-Mesquite and Post 

Oak-Greenbrier Associations. Several were found crossing 

gravel roads, bordered by medium to tall grass. Zoogeographic 

affinity—eastern. 

Snakes 

Leptotyphlops dulcis.—Texas Blind Snake. All specimens 

collected during this study were taken from the Mesquite 

Association. They were found underneath rocks on top of a 
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hill covered with medium to- tall grass and mesquite trees. 

Three snakes were found underneath one rock, while four were 

found under another. One from each group escaped down a hole, 

and digging four to six inches down with a potato rake failed 

to uncover them. Smith and Sanders (1952) reported collecting 

one L. dulcis and one L. myopicus one mile south of Saint Jo. 

Since then, L. myopicus has been combined with L. dulcis. 

The area below Saint Jo was prairie in nature, with a few 

scattered post oak stands. Zoogeographic affinity—western. 

Coluber constrictor.—- Racer. This snake was found to 

be fairly common. During the daylight hours, racers were 

very active. Many times, during the heat of the day, they 

were seen sunning on gravel roads. One specimen collected 

regurgitated a Sceloporus olivaceus. Zoogeographic affinity— 

widespread. 

Diadophis punctatus.—Eastern Ringneck Snake. Only four 

specimens were picked up during this study and in two con-

trasting areas. Three specimens were collected in the Post 

Oak-Mesquite Association on a sparsely vegetated hillside 

underneath rocks. The fourth was collected in the Post Oak-

Greenbrier Association in the middle of an ungrazed field.' 

Zoogeographic affinity—eastern. 
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Elaphe guttata.—Corn Snake. The corn snake was found 

in four of the five associations. Two specimens were col-

lected at night on the road. Zoogeographic affinity—western. 

Elaphe obsoletusRat Snake. This snake was collected 

in all associations except for the Streamside Association. 

Only two were picked up during the daylight hours and the 

rest were collected at night on the road. Zoogeographic 

affinity-—eastern. 

Heterodon platyrhinos.—Eastern Hognose Snake. Only 

one specimen of this type was collected. It was found DOR 

one night. The area surrounding the location was grazed 

fieids with post oak on the borders. Zoogeographic affinity— 

eastern. 

Lampropeltis getulus.—Common King Snake. This snake 

was very uncommon within the county. A single specimen was 

collected AOR (alive on road) one night in the Post Oak-

Greenbrier Association. This particular species is very 

common to the south and southeast of the county. • Zoogeo-

graphic affinity—western. 

Lampropeltis calligaster.—Prairie King Snake. This 

species was found in both the Post Oak-Mesquite and the Post 
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Oak-Greenbrier Associations. Several young specimens were 

collected in a period from August 12 to October 1, 1968. 

They all still retained a visible embryonic scar on their 

abdomen. The hatching of eggs at this time of the year is 

unusual. Zoogeographic affinity—eastern. 

Masticophis flagellum.--~Coachwh.ip. Coachwhips were 

found to be very common in most habitats. Specimens were 

collected in four of the five associations. Like C. con-

strictor, this species is fairly active during the day. 

Several specimens were collected underneath debris in fields 

and farm yards. No live specimens were found on the road 

at -night, although one was collected, crossing the road, 

July 25, 1968, during the day. Zoogeographic affinity— 

widespread. 

Natrix erythrogaster.—Plain-bellied Water Snake. This 

is one of the few snakes which was found in all five associa-

tions. It was probably the most common water snake in the 

county. They were found at all hours of the day and never 

very far from water. Three specimens were collected ap-

proximately one-half hour before dusk, alive on a paved 

road. Zoogeographic affinity-~eastern. 
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Natrix rhombifera.—Diamond-backed Water Snake. This 

snake was found to be widespread in the county. Specimens 

were found in and out of water, on the road, and day or 

night. One specimen, collected June 4> 1969 > in & shallow 

mud pool in the Mesquite Association, regurgitated five 

medium-sized bullfrog tadpoles. All the tadpoles were in 

good shape, and it appeared the snake retained several more, 

Zoogeographic affinity—eastern. 

Natrix grahami.--Graham's Water Snake. A single 

specimen of this secretive snake was collected. It was 

found DOR adjacent to heavily grazed fields. A small, 

almost dried up stream was approximately 100 yards from 

where the specimen was found. Extensive searching of the 

area failed to turn up any others. Zoogeographic affinity— 

eastern. 

Opheodrys aestivus.—Smooth Green Snake. Two specimens 

of this bright green snake were collected and a third, which 

was beyond preservation, was noted. The two specimens in 

the collection were both from the Post Oak-Greenbrier Asso-

ciation and both were DOR. The third specimen, which was 

not kept, was found in a large included prairie area. The 

closest oak stand was approximately one mile from the location 

of the snake. Zoogeographic affinity—eastern. 
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Pituophis melanoleucas.—Bull Snake. Several large 

specimens of this snake were collected. Most were found in 

the Post Oak-Mesquite Association. Two were collected from 

the Post Oak-Greenbrier Association and one was collected 

from the Prairie Association. Zoogeographic affinity— 

western. 

Rhinocheilus lecontei. — Long-nosed Snake. Only one 

specimen was collected during the course of the study. It 

was found DOR late in the morning and. had apparently been 

killed in the early morning hours. The surrounding area 

was hilly, with a rocky ground cover, post oak, and mesquite. 

Zoogeographic affinity—western. , 

Sonora episcopa.—Ground Snake. Ground snakes were 

found to be fairly common in several small areas in the 

county. This species was restricted to the Post Oak-Mesquite 

and Mesquite Associations. This can be attributed to the 

ground cover available on the rocky hillsides. All were 

found in areas which were dry. Zoogeographic affinity—. 

western. 

Storeria dekayi.—Brown Snake. This' is a fairly common 

snake in the counties bordering on the south and southeast, 

yet only one specimen was found in Montague County. It was 
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collected June 24, 1969, in- the Post Oak-Greenbrier Associa-

tion. Zoogeographic affinity—eastern. 

Tantilla gracilis.—Flat-headed Snake. A single speci-

men of this species was collected during the study. It was 

found underneath a small rock at the edge of a large post 

oak stand and a heavily grazed field. Extensive collecting 

in the area failed to produce any further specimens. Zoogeo-

graphic affinity—central. 

Thamnophis proximus.—Western Ribbon Snake. This snake 

was found to be fairly common in the county and was collected 

in all five associations. Two specimens were collected in 

water and a third was seen but could not be collected. They 

were active during the daylight hours, but no nocturnal 

activity was noted. None were collected while road collect-

ing at night. Zoogeographic affinity--eastern. 

Tropidoclonlon lineatum.—Lined Snake. Only one specimen 

of this species was collected. It was collected on the road 

alive June 2.6, 1969. The collecting location was surrounded 

by miles of uninterrupted prairie. Zoogeographic affinity— 

central. 
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Agkistrodon contortrix.—Copperhead. Copperheads were 

collected exclusively from the Post Oak-Greenbrier Associa-

tion, except for one specimen found in the Prairie Association. 

Not far from where this one snake was collected was a small 

stream with a post oak stand running along the banks. While 

one specimen was being transported back to the laboratory, it 

regurgitated a partially digested horned lizard (Phrynosoma 

cornutum) and then choked to death because the lizard was 

not completely expelled. Zoogeographic affinity—eastern. 

Agkistrodon piscivorus.—Cottonmouth. Two specimens 

were collected during the course of this study. One was 

collected on a tributary of Denton Creekfand the other was 

picked up DOR near a stock tank. A third specimen was seen 

on Mallard Creek, but was not collected. Many local inhabit-

ants reported cottonmouths throughout the county, but most 

reports probably referred to water snakes. Zoogeographic 

aff inity— eastern. 

Crotalus atrox.--Western Diamondback Rattle Snake. • 

Rattlesnakes were found in two associations, the Mesquite 

and the Post Oak-Mesquite. One basking specimen was collected 

outside what appeared to be a den. Two others retreated into 

the hollow as the one was being bagged. Except for sunning, 
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these snakes are usually active at night and were found on 

the roads. Zoogeographic affinity—western. 



CHAPTER IV 

DISCUSSION 

Species Not Collected 

During the period of this study, a total of forty-seven 

species of amphibians and reptiles was collected. All species 

cited in literature references as being present in Montague 

County were collected, except for one. In the following 

paragraphs, twelve species are listed which were not col-

lected but which have ranges extending to or past the county. 

In addition, there are eight other species mentioned which 

have either wide, spotty ranges for Texas or have their 

limits extending to within two counties. 

Ambystoma texanum (small-mouthed salamander) was not 

found during the study. Conant (1953) shows the range of 

this salamander very close to the county. A survey currently 

in progress in Wise County, which borders Montague County on 

the south, has produced several specimens. 

Neither Trlonyx muticus (smooth softshell) or T. spinifer 

(Texas softshell) were found. Webb (1962) reported collect-

ing both species at a location eight miles northwest of 

37 
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Ringgold, Montague County. This would put the site close to 

the Red River and just over the county line in Clay County. 

Published range maps for the following four species 

(all eastern) indicate that their distributions should include 

Montague County. Ophisaurus attenuatus (slender glass 

lizard) has a very spotty distribution covering eastern Texas. 

Range maps found in Conant (195$) show Montague County well 

within the range of this lizard. Thamnophis sirtalis (Texas 

garter snake) has a range which includes Montague County, 

although Raun (unpublished) shows the closest record being 

from Denton County. Conant (1958) has the western most range 

for Virginia striatula (rough earth snake) extending close 

to Montague County. Specimens have been collected just south 

of Montague County, in the survey currently going on in Wise 

County. Crotalus horridus (timber rattlesnake) also has its 

westernmost limit occurring near this county (Conant, 1958). 

Two species also not found have a Central Plains dis-

tribution. Eumeces septentrionalis (prairie skink), although 

a central species, does not appear to get much further west 

than Montague County. Specimens have been collected from 

the adjacent county to the east, Cooke County (Smith and 

Slater, 1949). Sistrurus miliarius (pigmy rattlesnake) also 

does not extend much further west. One specimen, was collected 



39 

recently in Wise County., a few miles from the Montague County 

line. Range maps from Raun (unpublished) show this species 

present in Cooke County. 

The last three species, which should occur in Montague 

County, have a western range. Hypsiglena torquata (night 

snake) is widely distributed over western and northern Texas. 

Records from Denton County (Raun f unpublished J) and. specimens 

collected recently in Wise County would tend to indicate 

their presence in Montague County. Tantilla nigriceps 

(plains black-headed snake) also has a widespread distribu-

tion. Brown (1950) listed one specimen collected from 

Montague County. Thamnophis marclanus (checkered garter 

snake) has a range which extends to within one or two counties 

from Montague County (Conant, 1958). 

•^bystoma tigrinum (tiger salamander) and Chrysemys 

concinna (Texas slider) have spotty widespread ranges and 

could very well be found in the county. The presence of any 

of the following in the county is very questionable because 

of their known range and habitat preference. The list in-

cludes Terrapene Carolina (three-toed box turtle); Micrurus 

fulvius (coral snake), with eastern ranges; Sisbrurus catenatus 

(massasauga), with a central range; Cophosaurus texanus 

(greater earless lizard); Holbrookia maculata (lesser earless 
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lizard), with western ranges; and Salvadora grahamiae (Texas 

patch-nosed snake), with a southern range. 

Zoogeographic Relationships 

In order to compare the zoogeographic affinities of all 

the species found in Montague County, they were arbitrarily 

separated into categories based on the species distribution. 

Those species having their greatest distribution west of the 

100th meridian were called western species. And similarly, 

those predominantly east of the 100th meridian were called 

eastern species. Those with distributions primarily restricted 

to the Central Plains area were categorised as central species. 

The remaining species were widespread in'distribution. No 

species collected or thought to be present were considered 

endemic to the area. 

The first comparisons made were among the species within 

each association. The total species for each association 

were as follows: thirty-four in the Post Oak-Greenbrier, 

thirty-five in the Post Oak-Mesquite, twenty in the Mesquite, 

twenty-two in the Prairie, and ten in the Streamside. The 

following results were obtained after breaking down the total 

species for each association. The Post Oak-Greenbrier 

Association contained 55.$ per cent eastern, 26.5 per cent 

western, 2.9 per cent central, and 14-7 per cent widespread. 
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The Post Oak-Mesquite Association contained 42.8 per cent 

eastern, 40.0 per cent western, 2.8 per cent central, and 

14.3 per cent widespread. The Mesquite Association contained 

35-0 per cent eastern, 45-0 per cent western, no central, and 

20.0 per cent widespread. The Prairie Association included 

45.4 per cent eastern, 31.8 per cent western, 4*5 per cent 

central, and 18.2 per cent widespread. The Streamside Asso-

ciation contained 70.0 per cent eastern, 10.0 per cent 

western, no central, and 20.0 per 'cent widespread. These 

figures are summarized in Table 2. 

TABLE 2. Zoogeographic affinities of species found in each 
association ana county totals 

Association 
Zoogeographic Affinity 

Association 
Eastern Western Central Widespread 

Post Oak-Greenbrier 55.3* 26.5 2.9 14.7 

Post Oak-Mesquite 42.8 40.0 2.8 14.3 

Mesquite 35.0 45.0 0.0 20.0 

Prairie 45.4 

-to 
j—t 
<r\ 4.5 18.2 

Streamside 70.0 10.0 0.0 20.0 

County Total 44-7 38.3 6.4 10.6 

SA11 figures are percentages, 
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Analysis of the above data indicates that the eastern 

species were most influential, in the main belt of the Cross 

Timbers and in the aquatic habitats. Western species were 

best adapted for areas with less tree cover and more ground 

cover. Their influence was greatest in the more arid regions 

such as the mesquite flats. 

Percentages for zoogeographical influences on a county 

basis were also derived. Considering only the species which 

were actually caught during the study, the following data 

were compiled. Of a total of forty-seven species, twenty-

one (44-7 per cent) were eastern, eighteen {38.3 per cent) 

were western, three (6.4 per cent) were central, and five 

(10.6 per cent) were widespread. 

If those species which are thought definitely to be 

present are included, the results are as follows: total— 

fifty-nine species, twenty-eight (47.4 per cent) eastern, 

twenty-one (35.6 per cent) western, and five (8.5 per cent) 

for both central and widespread. 

Based on the above data, Montague County can be con-

sidered to lie in an ecotonal area between the Texan and 

Kansan Biotic Provinces. The eastern species have a slightly 

greater influence on the county, as a whole, than do the 

western. But, within each association, there is some 



43 

variation. The eastern species have their greatest influence 

on the associations with mesic conditions. Western species, 

on the other hand, are better adapted for xeric conditions 

and have their greatest influence in areas such as the 

Mesquite and Post Oak-Mesquite Associations. Both these 

associations occur in the western part of the county and 

receive less rain, on the average, than do the associations 

found in the eastern half. 

In general, the vegetation of Montague County is closer 

to being the same as that found in the Texan Biotic Province 

than that found in the Kansan Biotic Province. Therefore, 

the eastern species have a greater influence than do the 

western. There is a greater influence from the western 

species than would normally be expected because of its close 

proximity to the Kansan Biotic Province and its western fauna. 

Because Montague County lies in an ecotonal area, there 

are several species which reach their western and eastern 

most limits close to this area. There are nine species which 

reach their western most limit near this area. They include 

the following: Scaphiopus holbrooki, Pseudacris streckeri, 

Lygosoma laterale, Cnemidophorus sexlineatus, Heterodon 

platyrhinos, Agkistrodon piscivorus, Opheodrys aestivus, 

Storeria dekayi, Tantilla gracilis. All of these are eastern 
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species. There is only one western form that reaches its 

eastern most limit in this area and that is Rhinocheilus 

lecontei. 

Summary 

A study of the ecological distribution of the herpeto-

fauna in Montague County was begun August, 1968, and con-

tinued through to June, 1969- The main objectives were 

to collect as many different species as possible, determine 

the ecological associations, and make a comparison of the 

zoogeographical affinities of the species. 

A total of forty-seven different species were collected, 

including twelve anurans, four turtles, eight lizards, and 

twenty-three snakes. These, in turn, were broken down into 

distributional categories. Forth-eight per cent were eastern 

3$ per cent western, 6 per cent central, and 10 per cent 

widespread. 

Five ecological associations were recognized for the 

county. They were the Post Oak-Greenbrier Association, Post 

Oak-Mesquite Association, Mesquite Association, Prairie 

Association, and Streamside Association. The total number 

of species found in each were as follows:' thirty-four, 

thirty-five, twenty, twenty-two, and. ten, respectively. 
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The location of Montague County, in the Texan Biotic 

Province, would indicate that the herpetofauna would be 

ecotonal between the Austroriparian and Kansan faunas. The 

data from this study indicate that this is true. The 

herpetofauna is an intermingling of eastern and western 

faunas, with a slight dominance of eastern species. 
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