
s

1.

2.

3.

4.

5.

6.

Compute the nesting and brood-rearing values for each cover type by
collecting field data for each habitat variable, entering this data
into the proper suitability index curve, and using the resulting
index values in the appropriate life requisite equations. If either
nesting or brood-rearing equals zero in all cover types, then the
HSI will equal zero and no further calculations are necessary.

Determine the relative area (5~) of each cover type within the study
area as follows:

Relative Area (%) for Cover Type A = Total Area of All
Area of Cover Type A x IO0

Cover Types used by
the Wood Duck

Consider only those cover types used by the wood duck in determining
this percentage.

Determine which cover types are not providing either nesting or
brood-rearing habitat. For each of these cover types, a suitability
index for juxtaposition of resources must be computed using V,.

This is accomplished by selecting random points on a map in each
cover type missing a life requisite and measuring the distance to
the edge of the nearest other cover type that provides that life
requisite. Enter each distance measurement into the SI graph for
V 6, record the individual interspersion indices, and calculate the

average interspersion index for each cover type. If both nesting
and brood-rearing habitat are provided within a specific cover type,
the interspersion index equals 1.0 for the cover type.

Modi fy the relative area (%) of each cover type missing a life
requ site by multiplying the relative area by the average intersper-
sion index for that cover type. This determines the useable  relative
area (%) of each cover type. For those cover types that provide all
life requisites the useable  relative0 area (%) is the same as the
rela tive area (%).

To determine the % area in optimum condition for any life requisite,
first multiply the useable  area (%) for each cover type by the life
requisite values for that cover type (from 1 above). Sum the
products of this multiplication across all cover types for each life
requisite. The sum for each life requisite is the equivalent percent
area that provides that life requisite at optimal levels (this is
actually an equivalent figure, i.e., 100% of the area at a 0.5 value
is equal to 50% of the area at an optimal, 1.0 value).

To determine overall life requisite values enter the value deter-
mined in Step 5 for nesting into the SI graph for V,, and the value
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determined for brood-rearing into the SI graph for V,. The resulting

index value from V, is the overall nesting value, and the index

value from V, is the overall brood-rearing value.

7. The HSI is equal to the lowest of the overall life requisite values.
Thissingle HSI value is considered to represent breeding suitability
across the entire area evaluated.

HSI determination - winter HSI model. The winter HSI for the wood duck
in a specified cover type equals the winter cover value (i.e., the SI for V,)

determined for that cover type.

HSI determination for year-round use areas. The HSI models presented
here are designed to evaluate breeding and winter habitat separately. In
those areas where the wood duck is a resident species, it may be desirable to
assign one overall HSI to a study area. In order to do so, a weighted (by
cover type area) average HSI for winter habitat is determined and compared to
the single HSI determined for breeding habitat. Because wood ducks may move
between winter habitat and breeding habitat, the HSI in areas of permanent
residency should equal the highest of the values determined for breeding and
winter habitat suitability.

Application of the Models

Model limitations. These models represent a relatively simple approach
to evaluating wood duck habitat suitability during the breeding season and
winter. The use of cover estimates as surrogate measures of food suitability
is perhaps the most important limitation of this model. Other factors that
affect food suitability, such as wetland dynamics, and more direct food
measurements are not included in this model because of the lack of adequate
literature in these areas. Fredrickson (pers. comm.) indicates that current
studies have the potential to address the unknowns in these models and that it
should be possible to improve these models in the next few years. However,
until such information becomes available, users should be aware of the model's
limitations, especially in regards to wetland dynamics. For example, flooded
lowland forests potentially provide an abundant source of macroinvertebrates
to hens prior to nesting, also to broods during the first few weeks after
hatching, and to wintering wood ducks. The quality of this habitat may be
high even in the absence of optimum cover conditions as depicted by Variables 4
and 5 in this model. However, means to accurately and directly address the
impacts of wetland dynamics on a macroinvertebrate food base are not currently
available. The major problem limiting the use of the winter HSI model is that
the model does not include an assessment of the importance of wetland complexes
to wintering wood ducks (Fredrickson, pers. comm.).  Rather, each wetland type
is evaluated individually, since the means of evaluating a large variety of
arrangements of wetlands is not currently available. Users of this model
should use the Habitat Use Information section of this model, as well as local
information, to adapt this model to local conditions, if necessary.
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Use of model variables. Although these models provide a relatively
simple means of evaluating the suitability of wood duck habitat, use of the
breeding HSI model requires an estimate of the number of potential nest
cavities in trees. Sampling of cavities in live trees is difficult and likely
to provide an underestimate. Several options, other than intensive sampling,
are available for estimating density of potential nest sites. In areas that
are managed for wood ducks with a nest box program, optimum conditions may be
provided by artificial sites alone. In cases where there are at least 5.3
nest boxes/O.4 ha (1.0 acre), optimum suitability levels have been reached,
and a survey of potential natural nest sites is unnecessary. Alternatively,
the potential for cavity production in various cover types can be estimated
based on species composition and size classes of trees. ,McGilvrey (1968)
provides a list of desirable tree species for cavity production by geographic
region. The minimum dbh of a potential nest tree is 35 cm (14 inches),
although the most suitable cavity trees range
30 inches) dbh.

from 60 to 90 cm (24 to
Intensive sampling of a limited area may provide an adequate

estimate of cavity density,
literature (e.g.,

or an estimate may be interpolated from available
Dreis and Hendrickson 1952; Bellrose et al. 1964; Weier

1966; Gilmer et al. 1978) or provided by local knowledge.

Definitions of habitat variables and suggested field measurement tech-
niques (Hays et al. 1981) are provided in Figure 4.

SOURCES OF OTHER MODELS

Several other attempts have been made to develop habitat models for the
wood duck, including models developed for use with the Habitat Evaluation
Procedures in Missouri (Flood et al.
et al. 1983).

1977; Hallett and Fredrickson 1980; Urich
The Missouri models provide a means of ranking habitat suitabil-

ity based on habitat characteristics. Flood et al. (1977) includes the wood
duck and hooded merganser (Lophodytes cucullatus) in a model for waterfowl in
bottomland hardwood, upland hardwood, and riverine cover types. The model in
Hallett and Fredrickson (1980) is intended for use in both bottomland and
upland hardwood cover types and is a refinement of the model in Flood et al.
(1977). The model in Urich et al. (1983) is intended for use in bottomland
hardwoods and is a modification of the two previous Missouri models. The
Missouri models evaluate habitat suitability only in bottomland and/or upland
hardwood forests, and do not provide criteria for evaluating the suitability
of other wetland types for wood ducks. They are most useful, therefore, where
wood duck habitat is provided by upland hardwood forests and forested wetlands.
A major difference between the Missouri models and the breeding season HSI
model presented here is the method by which interspersion variables are
treated. The Missouri models consider the distance between the cover type
being evaluated and some critical resource (i.e.,
water) as a habitat variable.

timbered habitat or permanent
In our model, we use the distance between a

cover type and a missing life requisite (i.e., nesting or brood-rearing
habitat) to modify the available habitat area and also use life requisite
composition suitability index curves to evaluate the balance of life requisites
prov
mode

ided by a given area. A final major difference between the Missouri
1s and the breeding season HSI mode 1 presented here lies in the manner in
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Variable (definition) Cover types

VI Number of potentially
suitable tree cavities/
0.4 ha (1.0 acre)
[tree cavities/O.4 ha
(1.0 acre) with minimum
entrance dimensions of
7.6 by 10.0 cm (3.0 by
4.0 inches); cavities
may be in live trees or
snags].

V2 Number of nest boxes/
0.4 ha (1.0 acre)
(the number of artifi-
cial wood duck nest
sites/O.4 ha that
are predator-proof
and maintained).

V3 Density of potential
nest sites/O.4 ha
(1.0 acre) (an estimate
of the density of natural
and artificial nest sites
available to wood ducks.
Determined by the
following equation:

(0.18 x V,) + (0.95 x V,)

where V, and V, are as
defined above).

V, Percent of the water
surface covered by
potential brood cover
[an estimate of the
proportion of a wet-
land's water surface
area that is covered
by shrub cover, over-
hanging tree crowns
within 1 m (3.3 ft)
of the water surface,
woody downfall, and
herbaceous vegetation].

Suggested technique

DF,DFW,DSW,
HW,R

Quadrat

DF,DFW,DSW,
HW,R

DF,DFW,DSW,
HW,R

DFW,DSW,
HW,R

Quadrat

B-D_

Remote sensing,
ocular estimation,
line intercept

Figure 4. Definitions of variables and suggested measurement techniques.
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Variable (definition)

V5 Percent of the water
surface covered by
potential winter
cover (same as for
V, except that only

winter persistent
species should be
considered in the
herbaceous vegeta-
tion component).

Cover types

DFW,DSW
HW,R

Figure 4. (concluded).
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which HSI values are determined. The former models result in one HSI value
for each cover type, while this model results in one HSI value for the aggrega-
tion of cover types used by the wood duck in a given area.

A simple approach to evaluating wood duck breeding habitat along streams
was developed by Burbank (1972). This approach is based on tree size and
subjective evaluation of general stand conditions. McGilvrey  (1968) provides
criteria that can be used to develop a habitat model for the wood duck for
several geographic areas.
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the best interests of all our people. The Department also has a major responsibigty  for
American Jndian  reservation communities and for people who live in island territories under
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White-tailed Deer 
Order Artiodactyla : Family Cervidae : 
Odocoileus virginianus (Boddaert) 

 the 

 
nd 

n 

Description. A relatively small deer with 
relatively short ears; all major points of
antlers come off the main beam; tail 
relatively long, broad basally, and white
underneath; metatarsal gland small a
circular; females usually antlerless; 
upperparts reddish brown in summer, bright 
grayish fawn sprinkled with black i
winter; face and tail usually lack blackish 
markings; underparts white. Dental formula 
as in the mule deer. External measuremen
average: (males) total length, 1,800 mm; 
tail, 300 mm; hind foot, 450 mm; females 

ts 

slightly smaller. Weight of males, 30-70 

Distribution in Texas. Suitable brushy or wooded country throughout the state. 

 

ns the 
whitetail occurs almost entirely in the foothills; the mule deer, in the higher mountains. 

 
in 

ained on an area of 259 ha for at least 3 years. A few of them were found as far 
away as 8 km. 

 to 

s or at the bases of trees, 
are readily seen and give some clue to the density of the population. 

kg. 

Habits. White-tailed deer occur almost entirely in the hardwood areas within their general range 
except for the southeastern section of Texas where the principal vegetation is a mixture of pines
and hardwoods or nearly pure stands of pines. In the Chisos Mountains of Texas they occur in 
the mountains, whereas the mule deer occupies the lower foothills and broken deserts; in most 
other places this habitat relationship is reversed. For example, in the Guadalupe Mountai

White-tailed deer have a relatively small home range and cruising radius. Normally, when food
conditions are adequate, the deer tend to stay in one locality for long periods. For example, 
the Edwards Plateau region, where deer were belled in an experimental study, many of the 
marked deer rem

Deer are most active just before sunset and again shortly after sunrise. It has been found in 
experimental trials that they are most easily observed in the hour just before dark. During the 
middle part of the day they are generally bedded down in some thicket or on some promontory 
where they are more or less protected. Under cover of darkness it is not uncommon for them
feed well into the night, but there is usually a period of resting and cud chewing during the 
middle part of the night. In regions heavily populated with deer their trails and beds, the latter 
usually scraped out places under the protection of overhanging bough
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As with most other mammals, the feeding habits of whitetails vary from place to place and from 
season to season. E. L. Atwood listed more than 500 different plants utilized by whitetails in the 
United States. Availability determines in large measure what the animals will eat but if adequate
food is available, the deer are dainty eaters and exercise considerable choice in the items 
In the Chisos Mountains of Trans-Pecos Texas, whitetails feed extensively on mountain 
mahogany and other low shrubs. In the Edwards Plateau region the deer graze twice as much as
they browse. There, 67% of their total feeding time was spent in grazing on forbs and grasse
26% in eating fruits and mast, and onl

 
taken. 

 
s, 

y 7% in browsing. In South Texas, however, browse 
species make up the bulk of the diet. 

eds, 

r. On the basis of food 
consumed, seven deer will eat about as much as one medium-sized cow. 

r. In 
 

outhern "brush country" section of Texas the peak is in late 
November and December. 

 nurse 

selves are only 1 year old. This appears to be unusual throughout most of 
their range, however. 

and 

 

antler hardening and subsequent loss of the 
antler is due to the action of a testicular hormone. 

n 

 

The 10 most favored foods as observed in the Edwards Plateau of Texas are grasses and we
Mexican persimmon, live oak acorns, live oak leaves, mesquite beans, oats or other grain, 
Spanish oak acorns, spike rush, Foresteria or elbow bush, and turkey pea

White-tailed deer are polygamous. The rut begins in early fall and continues through early 
winter. The onset of breeding varies considerably from one section of the country to another. In 
coastal Texas, for example, it is not uncommon for breeding to begin as early as Septembe
the Edwards Plateau, not more than 300 km distant, the peak of the breeding season is in
November, whereas in the s

The fawns, usually one or two in number, are dropped after a gestation period of approximately 
7 months and hidden by the female for 10 days to 2 weeks. She goes several times daily to
them but as soon as they are strong enough to follow her about they do so. The spots are 
retained until the fawns molt in early fall by which time they are usually weaned. Normally, 
sexual maturity is not reached in females until the second year but occasionally, when food 
conditions are excellent, female fawns mate the first fall and produce offspring the following 
spring when they them

There is a relationship between testicular activity and the growth and shedding of antlers. The 
antlers begin their annual growth when the testes and accessory organs are inactive, harden 
lose their velvet when these glands are enlarging, and are shed when they begin to decline. 
Castration following loss of the velvet results in shedding within 30 days. New growth, which 
occurs at the normal time, is abnormal in shape and the velvet is not lost. Growth ceases at the 
usual time and part of the growth, being somewhat fragile, may be lost by accident. Renewed 
growth activity follows in the spring. Eventually, an aggravated burr is produced. These events
have been interpreted as indicating that antler growth is under the influence of a nontesticular 
hormone, possibly from the anterior pituitary, and 

One can estimate the age of whitetails by examination of the teeth. At 9 months of age the faw
will be acquiring the middle pair of permanent incisors while the remainder of the incisors as 
well as the premolars will be milk teeth. At this age one molar on either side of each jaw is well 
developed while the second is barely breaking through the gum. At the age of 1½ years all milk
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incisors have been replaced by permanent teeth. At least two molars are fully developed while 
the third may be in any condition from barely emerging from the mandible to fully emerged. At 
the age of 2 years the full set of permanent teeth is acquired. Beyond 2 years age determinatio
is somewhat uncertain but can be roughly estimated by the wearing of the teeth. Wear of the 
teeth is gradual until at 5 years the ridges of enamel are no longer sharp, but rise slightly and 
gradually above the dentine. At still later ages the crowns of the premolars and molars ris

n 

e only 
a short distance above the gums, and the grinding surfaces are worn practically smooth. 

 

 
 

r of the beam. Also, a 
certain amount of geographic variation is seen in antler development.  

ing 

f heavy hunting pressure and 
approximately 474,000 were harvested by hunters in that year. 

en become 
ests and destroy such crops as peas, peanuts, wheat, oats, and other small grains. 

 

Contrary to popular opinion, it is almost impossible to determine accurately the age of deer by
the number of points on the antlers. For example, the shed antlers collected from one buck in 
Texas over a period of 5 years had each year either four or five points on each side. There is 
some correlation between age and diameter of the beam of the antler, however. The older bucks
tend to have heavier antlers, but antler development is also so closely associated with nutrition
that it is hazardous to make generalizations concerning age and diamete

White-tailed deer are the most important big game animals in Texas. In the face of an expand
human population this species has done remarkably well. It is estimated that our 1991 white-
tailed deer population numbered more than 3.1 million in spite o

On some ranges there is considerable competition for forage between white-tailed deer and 
domestic livestock. This is particularly true between deer and domestic goats. Competition 
between deer and cattle is not so severe. Where abundant in farming areas, deer oft
p
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Learn About Whitetails 
by  Robert L. Cook 


Updated and revised 1992 

From Texas Parks and Wildlife Magazine, October 1975 


* Reproduced from PWD-LF-W7000-0007-2/93. 

Exploration and settlement of the American frontier would have been extremely 
difficult without the white-tailed deer. Early colonists and explorers utilized the meat and 
skins of these animals extensively, and deer hides later served as a medium of exchange 
between trappers, frontier scouts, Indians and traders. 

Deer were even more important to the American Indians prior to settlement of the 
nation, providing clothing and food.  Deer were also an important factor in the folklore 
and religion of native tribesmen. 

Indiscriminate slaughter by commercial meat and hide hunters and ignorance of 
the deer’s habitat requirements almost caused its extermination near the end of the 19th 

century.  It was reported, for example, that an early Texas trader operating in Indian 
country at Trading House Creek (near present site of Waco) shipped approximately 
75,000 deer skins from 1844 through 1853. 

Public concern for survival of the species brought about a series of protective 
measures by the Texas Legislature near the turn of the century.  A five-month closed 
season during which deer could not be hunted was enacted in 1881. The bag limit was 
established at six bucks per season in 1903 and was reduced to three bucks per season in 
1907. 

The first hunting licenses were sold in Texas in 1909.  In 1919, six game wardens 
were hired to patrol the entire state. 

Additional interest and protection by landowners, sportsmen and law enforcement 
personnel helped deer populations increase steadily during the 1930s and 1940s. 
Statewide trapping and restocking programs established deer herds in previously 
uninhibited areas. Sales of hunting licenses increased dramatically – 382,249 in 1955, 
571,058 in 1964 and over one million in 1972. 

The white-tailed deer is now the most numerous big game animal in Texas and in 
the United States.  Aesthetically and emotionally, the whitetail holds a place of distinction 
in the hearts and minds of many Texans. 

Research and management projects concerning the whitetail and its habitat 
requirements are conducted by wildlife biologists of the Texas Parks and Wildlife 
Department, federal agencies, many universities and several private research 
establishments in Texas. 

Research activities by the wildlife biologists of the Texas Parks and Wildlife 
Department are 75 percent funded from federal excise taxes on firearms and ammunition. 
Deer are of primary importance on several of the wildlife management areas and public 
lands operated by this department.  Research activities also are conducted on National 
Wildlife Refuges, National Forests and Department of Defense lands.  The Texas Parks 
and Wildlife Department game warden field force now numbers some 460 officers. 
These highly skilled and trained officers provide law enforcement services essential to 
continued survival of the whitetail. 
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The whitetail is one of the most researched, observed, sought after, cussed and 
discussed of all wildlife species in Texas.  Few of us, however, are aware of the basic 
principles which rule this majestic animal’s life.  Following are some of the most 
frequently asked questions about white-tailed deer in Texas. 

How many kinds of deer are there in Texas? 
The Texas white-tailed deer, Odocoileus virginianus texana, occurs almost 

statewide.  There were several subspecies of whitetail in the state years ago. However, 
due to expanding-overlapping ranges and restocking efforts in recent times, the subtle 
differences between subspecies have been lost except for the isolated population of 
Carmen Mountain white-tailed deer, Ododoileus virginianus carminus, in the Big Bend 
National Park area. Although found almost statewide in brushy or wooded areas, the 
heaviest deer populations are located in the central one-third of the state.  The mule deer, 
Odocoileus hemionus, is a different species which occurs primarily west of the Pecos 
River and in parts of the High Plains of the Texas Panhandle. 

How many deer are there in Texas? 
Texas has more white-tailed deer than any other state.  Population estimates in 

recent year range from three to four million.  Population estimates vary from year to year, 
depending upon reproduction, survival and losses due to malnutrition and disease. 

How many white-tailed deer are legally harvested by sportsmen in Texas each year? 
It varies of course, however, an estimated 430,000-500,000 whitetails are 

harvested by sportsmen in Texas annually – more than any other state. 

Isn’t that too many? 
No. Current harvest rates account for only about 15 percent of the herd annually. 

Research indicates that about 20 percent of most populations should be removed annually 
by sportsmen.  Biologically sound harvest rates and habitat management programs are 
necessary in Texas to prevent waste due to overpopulation, to achieve maximum 
utilization of this valuable natural resource and to insure the whitetail’s continued 
survival. For example, since the initiation of the program in 1953, more than two million 
antlerless or doe deer have been harvested from the established deer herds in the state. 
White-tailed deer in Texas must be harvested to protect the habitat which will not only 
support the deer and other game species but also is critical to many non-game and 
threatened species. 

How are deer counted? 
Several methods of estimating deer numbers are used in Texas: 

1.	 The walking deer cruise line.  During the fall months, wildlife 
biologists walk census lines which have been placed in representative 
deer habitat and count the deer observed. This method is used 
extensively in Texas, and there are several hundred such deer census 
lines in the state. 
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2.	 Counts from fixed-winged aircraft.  This method is used in areas of the 
South Texas brush country.  Observers count deer seen on strips of 
deer habitat of known width and length. 

3.	 Track count method.  Counting deer tracks on selected sites during late 
summer is a method frequently used in heavily wooded areas of East 
Texas. 

4.	 Spotlight counts.  Counting deer at night with the use of spotlights 
along pasture roads or lightly traveled public roads is a method 
biologists have recently put into use.  It is an excellent census method 
in areas with low deer populations. 

Caution:  Biologists always notify all landowners along their 
spotlight census routes.  They drive vehicles clearly marked “Texas Parks 
and Wildlife Department” and “Deer Census”. Any other spotlighters 
should be reported to the local game warden. 
5.	 Several other deer census methods are used by Parks and Wildlife 

Department personnel. Counts from helicopters and late evening 
counts from vehicles are good deer census techniques.  

It is important to understand that these “counts” or “censuses” are population 
trend indicators, no one knows exactly how many deer are present in Texas. 

What do deer eat? 
Deer eat mostly browse (leaves, twigs, young shoots of woody plants and vines) 

and forbs (weeds and other broad-leafed flowering plants).  They eat some grass, but only 
when it is green and succulent.  Sheep, goats and foreign big game species compete 
directly with the whitetail for preferred deer foods.  Deer food shortages usually occur 
during late summer and winter months.  Adequate forage is usually available during 
spring and fall seasons.  A variety of foods and habitat types is essential to good deer 
production and survival. 

The following plants are examples of some good native deer foods in Texas which 
are readily taken by deer when and where they are available. 

Browse: oak leaves and acorns, yaupon, greenbriar, prickly pear and fruit, 
hackberry, mulberry, rattan, or supplejack, sumac, mesquite beans and dried leaves, 
hawthorns, poison oak, American beautyberry, wild cherry and plum, wild grape, 
honeysuckle, dogwood, elm, blackberry and dewberry, gum elastic (chittum), acacias 
(catclaw), ephedra, walnut, guayacan, wild chinaberry, kidneywood, Brasil and other 
condalias. 

Grasses: rescue grass, Texas wintergrass, Ozarkgrass, fall witchgrass, panic 
grasses, sedges, and rushes. 

Forbs: bundle flower, euphorbia(s), whorled nodviolet, bayflower, oxalis, 
wooleywhite, tickclovers, filaree, clover, verbena, arrowleaf sida, wild lettuce, wild 
onions, old man’s beard, wildbean, snoutbean, lespedezas, spiderwort, vetches 
(milkvetch, etc.), lamb’s quarters, plantain, groundcherry, pigweed or carelessweed and 
partridge peas. 
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How long do deer live? 
Deer in controlled situations have been known to live 15 to 20 years. It is 

unusual, however, for a deer in the wild to live more than 10 years, because its teeth 
usually wear out during the eighth or ninth year. 

How can the age of a deer be determined?  Is the number of antler points one 
method? 

Deer age is determined by tooth replacement and tooth wear of the premolars and 
molars (back teeth) of the lower jaw.  Unlike sheep, deer cannot be aged by their front 
teeth, and age cannot be determined by antler characteristics. 

Does a buck deer keep the same set of antlers each year? 
No. A buck grows a new set of antlers (not horns) each summer. The size of the 

antlers depends primarily upon the quality and quantity of food the buck eats and his age. 
The more nutritious the food and the more there is of it during the antler-growing season, 
the better his antlers will be.  With favorable conditions, antler size and spread will 
increase with deer age. After the sixth year, however, antlers usually decline in size due 
to the deer’s inability to properly chew and digest food. 

What happens to the antlers each year? 
Buck deer shed their antlers following the mating season each year.  Antler 

shedding is triggered by the cessation of production of a hormone which also terminates 
the breeding season.  Most bucks in Texas shed their antlers during late January and 
February.  Shed antlers quickly deteriorate or are eaten by rodents and other animals for 
their calcium content.  New antlers start growing and become noticeable “in velvet” 
during May and June.  Good nutrition during this period is critical for good antler growth. 

Shouldn’t spike bucks be protected since they are young and will be the breeding 
bucks of the future? 

The harvest of spike-antlered bucks is another important aspect of a management 
program.  Spike-antlered bucks are the result of inadequate nutrition, age and genetics, or 
combination of these factors.  Spikes are generally found in combination of these factors. 
Spikes are generally found in the yearling of 1-½ year old age class; however, yearling 
bucks can produce 4 to 8 points if nutrition is adequate.  For nutrition to be adequate, deer 
numbers must be in balance with the habitat, competition with livestock must be 
minimal, and rainfall adequate.  Additionally, research has shown that on the average, 
spike-antlered yearling bucks will remain inferior to fork-antlered yearling bucks when 
these two groups reach maturity.  Consequently, spike-antlered bucks may be considered 
as part of the buck harvest quota. This permits the removal of poor quality bucks at an 
early age and it reduces hunting pressure on the more desirable bucks. The recommended 
spike buck harvest may comprise up to one-half of the buck harvest quota depending on 
how much the manager wants to reduce hunting pressure on better quality bucks and 
reduce numbers of spike bucks.  An unlimited harvest of spike-antlered bucks is practical 
only under very intensive management.  Importantly, the manager must remember that a 
high incidence of spike-antlered bucks is a symptom of rangeland overpopulated with 
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deer and/or overstocked with domestic animals.  These factors which limit deer quality 
must be corrected before the selective harvest of spike bucks is beneficial to the program. 

When is the breeding season? 
The breeding season for white-tailed deer in Texas ranges through the fall and 

winter months from about the first of September through mid-January. The peak 
breeding activity occurs in mid-November in Central Texas and late December in South 
Texas. 
What is a good buck-doe ratio? 

The buck-doe ratio in most of Texas is about one buck per three to five does 
(adult deer) which is satisfactory for good production and hunting.  This ratio is not a 
major problem in Texas deer herd management at this time.  An adequate harvest of 
antlerless deer would help maintain a good ratio of both sexes.  It is recommended that 
game managers and landowners strive for a ratio of about 2.0 to 2.5 does per buck. 

Won’t the deer become smaller due to inbreeding if we don’t bring some new blood 
lines? 

No. The deer of Texas are direct descendants of isolated deer herds of many years 
ago. Inbreeding may occur in the wild, but it apparently is no problem.  New blood lines 
are quickly absorbed into established genetic pools and no improvement in quality is 
noticed. Inferior quality or small deer result from poor range conditions or insufficient 
preferred forage and will not be improved by bringing in new bucks. 

Does the Texas Parks and Wildlife Department restock deer? 
Yes, but only in approved areas judged as potentially good deer habitat which 

presently have few or no deer.  The deer trapping and restocking program was initiated in 
1938 by the Game, Fish and Oyster Commission, predecessor of the Texas Parks and 
Wildlife Department.  Since that time, more than 30,000 deer have been released in 160 
Texas counties. 

How many fawns will a doe have? 
Normally, a doe deer in Texas will have her first fawn, which is usually a single, 

when she is two years old.  Thereafter, if food conditions are adequate, the doe should 
normally have twin fawns almost every year until her sixth or seventh year, when the 
reproductive rate will begin to decline.  Triplet fawns are uncommon, but do occur. 
Quadruplets have been reported. 

The gestation period for deer is seven months. 
According to reproductive studies, “old barren does,” or does that have never 

produced fawns are uncommon and are no problem to deer herd management.  The key to 
maximum production is an adequate supply of nutritious natural food. 

Are more female fawns born than male fawns? 
No. Male and female fawns are born in approximately equal numbers. 

What are the most serious threats to deer herds in Texas? 

Page 586 of 790



 

 

   

  

 
 

   
   

 
 

 

 
 

     
  

   
 

 
 

  

    
 

 
  

 
  

  
  

    
 

  

  

1.	 Habitat destruction such as land clearing, root plowing, improved grass 
pastures, subdivisions, new lakes, expanding cities, etc. 

2.	 Poor range or inadequate food supplies due to overgrazing by domestic 
livestock and overpopulations of deer, resulting in large-scale deer die-offs. 

What are some of the most important limiting factors affecting white-tailed deer? 
Rainfall is an important limiting factor.  Extended periods of severe drought 

during the late summer and fall are especially harmful to fawns, yearlings and very old 
deer. Coyotes are a limiting factor in South Texas and in portions of Southeast-Central 
Texas.  However, natural predators, such as coyotes, bobcats or eagles presently pose no 
serious threats to established deer herds of Texas.  Efforts to control these predators are 
usually expensive and ineffective with regard to white-tailed deer. Good habitat and 
quality forage are the key to the survival of white-tailed deer in Texas. 

What about hunting? 
Legal hunting can be a limiting factor but is not currently a threat to deer 

populations. In fact, regulated hunting is the best way to crop the deer herd annually, 
much like a farmer-rancher would crop his herds of domestic livestock. Properly 
controlled and regulated, hunting is the most reasonable and humane method of 
maintaining and utilizing the extensive deer populations of Texas. 

Will deer move great distances? 
Not normally.  A deer chased by dogs may run several miles, but will often circle 

and end up close to home.  During the breeding season, some bucks will trail female deer 
out of their normal home range but will later return.  Movement studies and radio-
tracking research in Texas indicated that most deer spend their lives within about 1.5 
miles of their birthplace. 

What can I do to help the deer, increase deer numbers or improve the quality of 
deer? 

1.	 Learn about the habitat requirements of deer.  Become familiar with preferred 
deer foods in your area or the area where you vacation or hunt.  Support 
practices which create good wildlife habitat and prevent destruction of 
existing habitat. 

2.	 Landowners and operators should make every effort to provide adequate 
habitat and forage for deer and other wildlife.  Competition by domestic sheep 
and goats should be reduced in some cases.  Both sexes of deer should be 
reasonably, but adequately, harvested each year from well-established herds. 

3.	 Sportsmen should obey state laws and those rules established by landowners. 
Sportsmen should not abuse the land on which they hunt, trespass where they 
do not have permission, take “sound shots” or misuse a firearm. 

4.	 Everyone should cooperate with law enforcement officers responsible for 
protection of our wildlife.  Violations should be reported immediately to the 
nearest game warden of the Parks and Wildlife Department, or to Operation 
Game Thief at 1-800-792-GAME. 
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5.	 Landowners and hunters can provide a significant service to the game 
management programs of Texas by completely and accurately providing 
harvest data. Whether it is solicited by mail questionnaire or in person by 
biologists in the field, at check stations or cold storage facilities, valid harvest 
information is vital to the formulation of effective hunting regulations.  These 
regulations will allow the maximum harvest of surplus animals without 
endangering the broodstock necessary to replenish those populations. 

Would it help to feed the deer some supplemental feed? 
If deer take large quantities of supplemental feed (corn, etc.) there probably is a 

shortage of their natural preferred foods.  The best solution to the problem is to improve 
availability of natural foods.  Obviously, this cannot be achieved quickly and will result 
only from proper range management practices (grazing moderately, rotation grazing 
systems, etc.) If artificial feeding is necessary, deer should be supplied high-quality (14 
to 16 percent protein) 3/16” pellets instead of corn, which is about eight percent protein. 
Marked improvement in body size and antler development should not be expected from 
artificial or supplemental feeding. 

Researchers in Texas and other states have worked many years to obtain answers to 
some of the many questions concerning the white-tailed deer, its requirements and 
management. Continued research will reveal additional necessary information about 
this and other wildlife species. The well-being and continued survival of the whitetail in 
Texas, however, is dependent primarily upon the interest and concern of sportsmen, 
landowners and the conservation-minded public of our state. 

How to Age Deer 
Age of a deer is determined by tooth replacement and wear on molars and 

premolars of the lower jaw. As a deer grows older, certain portions of its teeth are worn 
enough to show definite differences from the teeth of other age classes. 

A deer has only six jaw teeth, although they appear to have many more.  The teeth 
are broken into two distinct categories:  the premolars, which are numbered 1,2, and 3, 
and the molars, which are numbered 4, 5, and 6. 

Deer are aged in fractions because they are born around July and are killed during 
the hunting season. 

1 ½ year old: (long yearling):  The long yearling deer is the most easily 
recognized of all age classes.  The first three jaw teeth are milk teeth, which will be 
replaced around two years of age.  These are worn smooth as a long yearling while the 
last three teeth remain sharp.  The number 3 tooth has three cusps in the milk tooth stage, 
but only two cusps appear on the replaced tooth.  Fawns in their first season will show 
little evidence of wear on their milk teeth. 

2 ½ year old: The first three jaw teeth have been replaced by permanent teeth 
and all molars are sharp. The dentine of the first molar (tooth 4) is not as wide as the 
enamel which surrounds it. 

3 ½ year old: The dentine in the first molar (tooth 4) is now as wide or wider 
than the enamel which surrounds it, and this is not true of the second molar or tooth 5. 
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4 ½ year old: The dentine of the first and second molars (teeth 4 and 5) is as 
wide or wider on both teeth, but not in tooth 6. 

5 ½ year old: The dentine of all molars (teeth 4, 5, and 6) is now as wide or 
wider than the enamel surrounding it. 

6 ½ year old: The first molar (tooth 4) is worn smooth, but teeth 5 and 6 are not 
smooth. 

7 ½ year old: The first and second molars (teeth 4 and 5) are worn smooth, or 
tooth 5 may still have a small ridge left. 

8 ½ year old: All molar teeth are worn smooth (teeth 4, 5, and 6 may still have a 
small ridge left. 

Older than 8 ½ year old: Unable to determine, because characteristic formations 
have all been worn smooth. 

The primary factor governing antler formation is food supply. As deer grow older 
and their teeth wear flatter, food becomes harder and harder to chew.  Body condition will 
drop and, simultaneously, so will antler development. 
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The Way to Weigh 

by: Charles Ramsey & Melvin J. Anderegg 
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A pickup with two hunters 
drove up to the deer check station on 
the Kerr Wildlife Management Area. 
Both hunters climbed out, and walked 
around to the back of the truck and 
began unloading a couple of deer. 

The first deer, a small doe, 
was tossed upon the table in the check 
station. Area personnel field dressed 
the deer and recorded descriptive 
measurements and weights.  Then the 
doe was loaded back into the truck. 

The second deer, a large buck, 
was lifted onto the table and the 
process of measuring and recording 
was repeated. Since the buck was 
already field dressed, only a dressed 
weight was taken – 106 pounds field 
dressed.  How big was that deer on the 
hoof? 

This question has been 
repeated so many times at the check 
station that two graphs were prepared 
to help with the answer.  These graphs 
represent the weights taken from 
approximately 200 deer in good body 
condition killed on the Kerr Wildlife 
Management Area.  Since these deer 
were typical of the Edwards Plateau, 
the graphs will be applicable for deer 
taken within the Hill Country. 
Although not as accurate, they are also 
good guides for deer taken from other 
areas of the state.   

Dressed weight means “field 
dressed” with head, hide, and feet left 
on the carcass. 
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American Beaver 
Order Rodentia : Family Castoridae : 
Castor canadensis Kuhl 

tail; 

 silvery 

60 

mula is I 1/1, C 0/0, Pm 1/1, 
M 3/3 X 2 = 20. 

 
d 

some adjacent areas and from much of the Trans-Pecos. 

Description. A large, robust, aquatic rodent 
with a broad, horizontally flattened, scaly 
hind feet webbed; upperparts in fresh fall 
pelage dark, rich, chestnut brown which fades 
by spring; underparts paler, often with
sheen. Sexes colored alike. External 
measurements average: total length, 1,1
mm; tail, 400 mm; hind foot, 178 mm. 
Weight, averages 18 kg; rarely as much as 27 
kg. The dental for

Distribution in Texas. Found over
most of the state where suitable aquatic habitat prevails; absent from the Llano Estacado an

 

Habits. Beavers are essentially aquatic and require water in the form of a pond, stream, lake, or 
river for their well-being. Because of their skills in regulating water level and stream flow with 
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dams, beavers are able to convert an otherwise unfavorable area into one that is habitable. But they
must be ever alert as water engineers because their ponds tend to fill up with sediment washed of
the slopes above and in time become meadows, forcing the beavers to move to new sites. Larg
rivers and lakes offer suitable habitat in places where natural food a

 
f 

e 
nd den or house sites are 

available, but the largest populations are on small bodies of water. 

 
gh 

Burrows, or houses, are used for loafing, sleeping, and rearing the young. 

imals, usually including parents and their 
young of two age classes; rarely is it as large as 12.  

 
tral 

mer. Thus, the plants eaten and their order of preference depend in large measure 
on availability. 

some females produce a second litter in August or 
September. 

of 

breed and produce young. The young often stay with the family group through the second year. 

e 
tection 

for the 

d irrigation systems, however, in which case they can be live-trapped 
and removed from the area. 

Photo credit: John L. Tveten. 

In cold regions, beavers live in houses constructed of sticks and mud and enter and leave them by 
means of underwater tunnels or "plunge holes"; in Texas they may burrow into cut banks of streams
or lakes. Burrows examined in the Rio Grande in the Big Bend section of Texas were large enou
to admit a man and were 10 m or more in length. Burrows as long as 50 m have been reported. 

The average beaver colony consists of six or seven an

Beavers feed on a variety of vegetation, but the inner bark of willows and cottonwood seems to be
their mainstay. In summer a number of herbaceous aquatic plants and sedges are eaten. In cen
Texas, where willows are absent, beavers in winter utilize as first choice such trees as button 
willow, juniper, and pecan and rely heavily on Bermuda grass, beard grass, ragweed, and yellow 
water lily in sum

Breeding begins in January or February, and the young are normally born in May or June after a 
gestation period of about 107 days. Beavers are usually monogamous, and normally only one litter 
of three to four young is produced each year, but 

At birth the kits are fully furred, the eyes are open, and the incisor teeth are visible; they weigh 
about 450 g. The tail is broad and flat, as in adults. They grow rather slowly and attain a weight 
about 10 kg the first year. They mature sexually the second year. Rarely, yearling females may 

Because of the high commercial value of their pelts, beavers figured importantly in the early 
exploration and settlement of western North America. Thousands of their pelts were harvested 
annually, and it was not many years before beavers were either exterminated entirely or reduced to 
very low populations over a considerable part of their former range. By 1910 their populations wer
so low everywhere in the United States that strict regulation of the harvest or complete pro
became imperative. In the 1930s live trapping and restocking of depleted areas became a 
widespread practice which, when coupled with adequate protection, has made it possible 
animals to make a spectacular comeback in many sections. Their value as soil and water 
conservationists is well-known and, in most sections of the country, appreciated. They can be 
destructive to crops, trees, an
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Common Gray Fox 
Order Carnivora : Family Canidae : 
Urocyon cinereoargenteus (Schreber) 

er 

Description. A medium-sized fox with 
grayish upperparts, reddish brown legs, 
tawny sides, and whitish throat, cheeks and 
mid-line of belly; sides of muzzle and low
jaw with distinct blackish patch; tail with
distinct blackish stripe on upperside and 
black tip (no white on end of tail as in the 

 

red fox); tail roughly triangular, not round
in cross section; skull with distinct lyrate 
temporal ridges, which meet only at hind 
part of skull. Dental formula as in the red 
fox. External measurements average: total
length, 970 mm; tail, 347 mm; hind foot, 143 mm. Weight, ordinari

, 

 
3-5 kg, occasionally as ly 

much as 9 kg. 

Distribution in Texas. Statewide. 
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Habits. The gray fox is essentially an inhabitant of wooded areas, particularly mixed hardwood 
forests. It is common throughout the wooded sections east of the shortgrass plains and in the 
pinyon-juniper community above the low lying deserts. 

This fox is adept at climbing trees, particularly if they are leaning or have branches within 3 m 
of the ground, and it is not unusual for it to use this escape device when pursued by hounds. 
Contrary to common belief, gray foxes are not strictly animals of the night, but they are much 
more active then. They have been observed on many occasions in the daytime under conditions 
that suggested they were foraging. When so encountered, they often move to one side behind a 
protecting screen of vegetation and wait for the intruder to pass.  

Gray foxes usually den in crevices in the rocks, in underground burrows, under rocks, in hollow 
logs, or in hollow trees. In eastern Texas, one was found denning about 10 m above the ground 
in a large hollow oak. In central Texas, a den was found in a hollow live oak with the entrance 
about 1 m above the ground. Two unusual den sites which have been documented include a pile 
of wood and a field of sorghum into which a fox had "tunneled." 

The gray fox is omnivorous; the food varies with season and availability. Based upon the 
stomach contents of 42 foxes from Texas, the winter food consisted chiefly of small mammals 
(cottontails, cotton rats, pocket gophers, pocket mice), 56%; followed by insects, largely 
grasshoppers, 23%; and birds (doves, quail, sparrows, blackbirds, towhees), 21%. In the spring 
the diet was but slightly changed — small mammals, 68%; insects, 25%; small birds, 17%. In 
late summer and fall, persimmons and acorns led with 30%; insects, 26%; small mammals, 
16%; birds, 14%; crayfish, 14%. In these 42 stomachs, chicken and quail occurred once each, 
and mourning doves twice. Consequently, as judged from these analyses, the usual food habits 
of the gray fox do not conflict much with man’s economy. 

In Texas, the breeding season begins in December and continues on into March. Most females 
captured in March and April are gravid. The three to six pups are born in April or May after a 
gestation period of about 53 days. At first they are blind and helpless, but they grow rapidly and 
soon leave the home nest, possibly because of the heavy infestation of fleas characteristic of 
such nests. Then they seek shelter in rock piles, under rocks, in piles of brush, or in other sites 
that offer concealment and protection. 

Of some interest is the possible relationship between gray foxes and coyotes. In sections of 
Texas where coyotes formerly were numerous, the gray fox was scarce; now, after elimination 
of the coyote, the gray fox has become abundant. Perhaps the coyote tends to hold this fox in 
check under conditions where they both occupy the same area. 

Gray foxes are thought to live six to 10 years in the wild. Major factors causing mortality 
include predation, parasites, diseases, and man. The gray fox is among the most important of 
Texas’ fur-bearing animals. 

Photo courtesy of U.S. Fish and Wildlife Service. 
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Cotton Mouse 
Order Rodentia : Family Muridae : Peromyscus gossypinus (Le Conte) 

Description. A medium-sized, heavy bodied, white-footed mouse; tail much shorter than head 
and body, between three and four times the length of hind foot and not sharply bicolor, but 
darker above than below; ears small (16-18 mm from notch); upperparts mummy brown, the 
mid-dorsal area suffused with black; sides bright russet; underparts creamy white; feet white, but 
tarsal joint of heel dark like leg. External measurements average: total length, 180 mm; tail, 78 
mm; hind foot, 23 mm. Weight, 34-51 g. 

This mouse is most easily confused with the white-footed mouse (Peromyscus leucopus), from 
which it can be distinguished by larger size (weight usually over 30 g in adults as opposed to 15-

25 g in leucopus) and longer skull (27 mm or more in gossypinus and less than that in 
leucopus). 

Distribution in Texas. Found in woodlands in eastern one-fourth of state. 
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Habits. Cotton mice are typically woodland dwellers and occur along water courses where 
stumps, down logs, and tangles of brush and vines offer suitable retreats; frequently they occur in 
woodland areas bordering open fields. They have been trapped in eastern Texas in cane
under logs, and around and in old, tumbledown bu

brakes, 
ildings in wooded areas. That they are adept at 

climbing and may live off the ground in hollows in trees as indicated by the capture of 

gh 
p of animal matter and 

food availability probably determines the dietary composition. Captive mice seemed to relish 

ays 
yes open in about 13 days and shortly after that they 

begin to eat solid foods. They are completely weaned at an age of 20-25 days. They become 

tton mouse was applied to the species by Le Conte, who found that the mice often 
used cotton for nest construction. Ordinarily, however, they do little or no damage to cotton or 
oodstuffs. 

 

individuals in live traps set on platforms in trees. 

Their other habits are not well-known. Nothing specific is known of their natural foods, althou
cotton mice are omnivorous. Over one-half of their diet may be made u

rolled oats, wheat, corn, and bread. Green foods were eaten sparingly. 

Breeding may occur throughout the year although there is a decline in reproductive activity 
during the summer months. In Texas, most breeding commences in late August, reaches a peak 
in November, December, and January and subsides by early May. The gestation period is about 
23 days in non-nursing females and about 30 days in females which are nursing a previous litter. 
Adult females may produce four or more litters a year. The litter size ranges from one to seven 
and averages three or four. The young are naked and blind at birth. Their ears open in 5 or 6 d
at which age their incisor teeth erupt. Their e

sexually mature at about 60-70 days of age. 

The name co

f
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Coyote 
Order Carnivora : Family Canidae : Canis 
latrans Say 

Description. A medium-sized, slender, doglike 
carnivore, similar in appearance to the red wolf* 
usually smaller, more slender, with smaller feet, 
narrower muzzle, and relatively longer tail; colors 
usually paler, less rufous, rarely blackish; differs fro

but 

m 
gray wolves in much smaller size, smaller feet and 
skull; upperparts grizzled buffy and grayish ove
with black; muzzle, ears and outersides of legs 
yellowish buff; tail with black tip, and with upperpart 
colored like back. Dental formula: I 3/3, C 1/1, Pm 
4/4, M usually 2/2, occasionally 3/3, 3/2, or 2/3 X 2 = 
40, 42, or 44. External measurements average: total 
length, 1,2

rlaid 

19 mm; tail, 394 mm; hind foot, 179 mm. 
Weight, 14-20 kg. 

Distribution in Texas. Statewide.  
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Habits. Although often called "prairie wolf," the extensive range of the coyote includes from sea level 
to well over 3,000 m and habitats ranging from desert scrub through grassland into the timbered 
sections of the West. Around the turn of the century, coyotes were not known in eastern Texas, where 
red wolves were common. Land use in this area, including intensive lumbering and agriculture, as well 
as intensive predator control, eradicated the wolves and now coyotes have expanded their range to also 
include that part of the state. 

The basic social unit is the family group, comprised of a mated pair and their offspring. Nonfamily 
coyotes include bachelor males, nonreproductive females, and near-mature young. They may live 
alone or form loose associations of two to six animals. One animal in such "packs" usually is 
dominant, but the interaction among pack members is only temporary. 

Coyotes may be active throughout the day, but they tend to be more active during the early morning 
and around sunset. Their movements include travel within a territory or home range, dispersal from the 
den, and long migrations. The home range size of coyotes varies geographically, seasonally, and 
individually within populations. 

The food habits of coyotes are varied. They are opportunists and make use of anything that can be 
eaten — garbage, carrion, fresh meat in the form of both wild and domestic animals, insects, frogs, 
snakes, fruits, melons, and so forth. Although coyotes prey on poultry and the smaller livestock, their 
natural foods consist largely of rabbits, rodents, and carrion. Charles Sperry analyzed 8,339 stomachs 
of coyotes from the western United States with the following results (expressed in percentages): 
rabbits, 33; carrion, 25; rodents, 18; domestic livestock (chiefly sheep and goats), 13.5; deer, 3.5; birds, 
3; insects, 1; other animal matter (skunks, weasels, shrews, moles, snakes, and lizards), 1; vegetable 
matter, 2. 

Nursery dens are usually located in brush covered slopes, steep banks, thickets, hollow logs, or rock 
ledges. One den was in a hollow cottonwood tree with the entrance 5 m above the ground. Access to 
this unusual den was gained by means of a large limb that sloped to the ground. They are also known 
to den in crevices and shallow caves in rocky bluffs. Rarely is no den provided for the young. 

The breeding season begins in January, reaches its peak in late February or early March, and 
terminates by the middle of May. Coyote mates maintain a close social bond throughout the year, 
although when the female is in late pregnancy the male often hunts alone and brings food to his mate. 
One litter a year is the rule. Normal litter size is two to 12, averaging about six. The gestation period is 
approximately 63 days. At birth, the young are blind and helpless. The eyes open at about 9 days of 
age and by October or November the young are difficult to distinguish from their parents. 

Few coyotes live more than 6-8 years in the wild. Losses are due mainly to predation, parasites and 
disease, and man. Mortality is particularly high for pups, who are vulnerable to hawks, owls, eagles, 
mountain lions, and even other coyotes. Hunting and trapping account for many adult deaths. In terms 
of economic importance, the coyote is the second most important furbearing animal in the state, 
exceeded only by the raccoon. 

* see the Red Wolf species entry for a detailed comparison of the two animals. 

Photo credit: John L. Tveten. 
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Eastern Gray Squirrel 
Order Rodentia : Family Sciuridae : 
Sciurus carolinensis (Gmelin) 

eck, 

base, 

s 

0 
1 mm. 

Weight of adults, 321-590 g. 

locations to the west of its 

Description. A medium-sized squirrel with 
upperparts dark yellowish rusty, especially 
on head and back; legs, arms, sides of n
and sides of rump with gray-tipped or 
white-tipped hairs, giving a gray tone to 
these parts; hairs of tail dull yellow at 
then blackish, and tipped with white; 
underparts white; ears with conspicuou
white spot at base in winter. External 
measurements average: total length, 46
mm; tail, 210 mm; hind foot, 6

Distribution in Texas. Native 
distribution includes eastern one-third of state. Introduced at 

native range. 
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Habits. In Texas, gray squirrels live mainly in dense hammocks of live oak and water oak and 
in the deep swamps of cypress, black gum, and magnolia that border the streams. Phil Goodrum 
found that they were most abundant in hammocks where the principal vegetation was white oak 
and water oak mixed with magnolia, linden, sweet gum, and holly. Poorly drained bottom lands 
with their pin, evergreen and overcup oaks, elms, bitter pecan, black gum, cypress, and ash 
support much smaller populations. In well-drained bottom lands with post and red oaks, 
hackberries, gum elastic, and pecan, the populations are still smaller, and upland forests usually 
are devoid of gray squirrels. 

They den in hollow trees when available, but they also utilize outside leaf nests, especially in 
spring and summer. These serve usually as refuge, resting and feeding stations and occasionally 
as nurseries. Placed in trees, they are constructed of twigs, leaves, and so forth on the outside 
and lined with shredded bark, plant fibers, and grasses. Usually there are two openings. 

Gray squirrels feed on a variety of foods, chiefly plant in origin. Goodrum lists buds and mast 
of oak and pecan trees, grapes, fungi, red haw buds, sedges, grasses, mulberry, larval and adult 
insects, and amphibians. Their mainstay, however, is mast (acorns, etc.). They begin eating 
acorns in the Spring and continue throughout the year if they are available. When mast crops 
fail in one area, the squirrels usually move en masse to other areas where food is more 
abundant. This accounts in large measure for the "migrations" of squirrels that are frequently 
reported. Normally they feed twice a day — early morning and late afternoon — and are less 
active at midday. 

These squirrels breed throughout the year, but there are two rather distinct peaks — July, 
August, and September and again in December, January, and February. Mating is more or less 
promiscuous; several males usually attempt to mate with each receptive female. After a 
gestation period of 40-45 days, the two to four naked, blind, and helpless young are born. They 
remain in the nest for about 6 weeks by which time their eyes are open and their teeth have 
developed so they can eat solid foods. By that time they weigh about 200 g. They remain in 
family groups for a month or so after they begin foraging for themselves. When 6 months old 
they are nearly adult in size and have left the home territory. They mature sexually in their first 
year and produce young of their own when about 12 months old. 

These squirrels are highly prized as game. In most parts of their range they are decreasing in 
numbers because of overhunting and the removal of favored habitat by drainage or lumbering 
operations. Consequently, sound management of their habitat is becoming an increasingly 
important responsibility. Their future will depend upon the acreage remaining in hardwood 
forests, the length of timber rotations, the species composition of hardwood stands, and the 
abundance of mast supplies and dens. They do some damage in pecan orchards, but such 
depredations are local in nature and can usually be minimized by placing tin shields around the 
trunks which prevent the squirrels from climbing trees. 

Photo courtesy of Texas Parks and Wildlife. 
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Eastern Pipistrelle 
Order Chiroptera : Family Vespertilionidae : 
Pipistrellus subflavus (F. Cuvier) 

he 

h 

, 
 I 2/3, C 

mm; ear, 14 mm; forearm, 35 mm. 
Weight, 4-6 g. 

Description. A small bat with leading edge of 
wing and the edges of the membrane between t
hind legs much paler than rest of membranes; 
tragus long and slender; upperparts pale yellowis
brown, with grizzled effect; the individual hairs 
tricolored, dark basally, grayish-yellow medially
and tipped with dusky. Dental formula:
1/1, Pm 2/2, M 3/3 X 2 = 34. External 
measurements average: total length, 85 mm; tail, 
41 mm; foot, 8 

Distribution in Texas. Eastern half of state including the Rolling Plains west to 
Armstrong County and central Texas as far west as Val Verde County, and a recent 

record from Lubbock County.  
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Habits. These small bats are some of the earliest to emerge in the evening from their d
retreats in caves, crevices in cliffs, buildings, and other man-made structures offering 
concealment. They are relatively slow and erratic in flight and often flutter and flit alo
watercourses or over pastures and woodlands like large moths. They appear to favor 
watercourses as foraging g

aytime 

ng 

rounds. They are much more closely associated with woodlands than 
is the western pipistrelle. 

isturbed. They emerge from hibernation early in the spring and 
remain active well into the fall. 

erable 
t 

intervals throughout the night and hang up to digest their meals between feeding times. 

 
when 

tion of the ova takes place. However, 
copulation in the spring also has been observed. 

y to July. They 
grow rapidly and when about 3 weeks old are able to take care of themselves. 

hoto credit: John L. Tveten. 

 

This species is known to spend the winter hibernating in suitable caves within its summer range. 
Its hibernation is more complete than that of most other American bats and they generally roost 
singly or in small groups. Individuals may hang in one spot for weeks on end, and their torpor is 
so deep that they are not easily d

Little is known of their food habits in Texas. In Indiana they are known to eat small 
leafhoppers, ground beetles, flies, moths, and ants. Insects are caught by the bats in consid
quantities in a short period and within 20 minutes they are gorged. They probably feed a

Mating takes place in the fall. They have been observed copulating as late as November. Both 
males and females have been observed roosting together as early as August, however. During 
the period from March to August adult males and females usually occupy separate roosts. Data
suggest that the sperm may remain viable in the vaginal tract of the female until spring, 
ovulation occurs (in March or April) and fertiliza

The exact period of gestation is not known, but it probably does not begin until the bats have 
left their winter quarters. The young, usually two in number, are born from Ma

P
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Hispid Cotton Rat 
Order Rodentia : Family Muridae : 
Sigmodon hispidus Say and Ord 

 rat 

s 
 

 
 underparts 

foot, 31 mm. Weight, 80-150 g. 

Distribution in Texas. Statewide. 

Description. A moderately large, robust
with pattern of last two lower molars S-
shaped; tail shorter than head and body, 
sparsely haired, the annulations and scale
clearly visible; ears relatively small and
blackish or grayish; pelage coarse and 
grizzled, the black guard hairs rather stiff 
(hispid); hind foot with six plantar tubercles 
and with three middle toes longer than outer
two; upperparts grizzled brown;
grayish white or buff. External measurements average: total length, 270 mm; tail, 110 mm; hind 
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Habits. Normally this rat inhabits tall-grass areas where such grasses as bluestem (Androp
cordgrass (Spartina), or sedges (Carex) offer both freedom of movement under a protective 
canopy and an adequate food supply. In such situations, their runways form a network of 
interconnecting travelways about 5-8 cm wide. In western Texas, where grassy ground cover i
not available, the rats live in dens at the bases of small, low clumps of mesquite in otherwise 
nearly barren terrain, much after the fashion of white-throated wood rats. Between these two 
extremes are several types of habitat that may support small populations of c

ogon), 

s 

otton rats. Preferred 
sites are old fields, natural prairie, unmolested rights-of-way for roads and railroads, and other 

Underground burrows are from 3-5 cm in diameter, simple in design, and seldom longer than 8 

es, 

eir natural foods. In captivity, they are fond of most greens, rolled oats, 
corn, apples, potatoes, dog biscuits, and so forth. They are active the year round and do not store 

a 
-caught 

n be 
 the teeth have erupted (5-6 days). Sexual maturity is 

reached in about 40 days when the animals are still in juvenile pelage; 6-month-old rats are 

 of these rodents seemed to appear from nowhere and caused 
serious losses to farm crops, particularly peas, peanuts, watermelons, and cauliflower — as much 

ts 
ons. 

1940s. During the 7-year drought that began about 1950, cotton rat populations in central Texas 

places not subject to flooding and where the vegetation grows rank and tall. 

The rats place their nests either in chambers off underground burrows or above ground in dense 
clumps of grass, piles of brush, or other situations that offer some concealment and protection. 
The nests are globular, about 12 cm in diameter and composed of shredded grasses and weeds. 

m. Occasionally, the rats take over and use the discarded burrows of pocket gophers and moles. 

Their food is almost exclusively plant material, but there is some evidence that they feed also on 
the eggs of ground-nesting birds such as bobwhite and meadow lark. The telltale piles of grass
sedges, and herbs cut into lengths of 5-8 cm and piled at their feeding stations along the runways 
give a good clue to th

food for winter use. 

Cotton rats are prolific and produce several litters of two to 10 young, averaging about five, 
year. Captive females have given birth to as many as nine litters a year; data from wild
rats likewise indicate a nearly yearlong breeding season at least in the warmer parts of their 
range. The gestation period is approximately 27 days. Females frequently breed again 
immediately after partus. At birth the young are hairless, for the most part, pink, blind, and 
weigh about 5 g. They develop rapidly. The eyes open in about 36 hours, the incisors erupt on 
the fifth or sixth day, and the young rats are usually weaned when 15 or 20 days old. They ca
successfully weaned, however, as soon as

indistinguishable externally from adults. 

Cotton rats are subject to violent fluctuations in numbers. The last serious outbreak in Texas 
occurred in 1958 when millions

as 90% loss in some instances. 

Normally, cotton rats occur in moderate to low populations in all parts of the state where ground 
cover is present. The size of the population is correlated with the amount of suitable habitat, and 
suitable habitat in turn is correlated with the amount of rainfall. Thus, in the marginal parts of i
range this rat is attuned to climatic changes and the population is subject to violent fluctuati
In fact, peak populations are recorded about every 10 years in central Texas. Records reveal a 
severe outbreak in 1919. Lesser peaks were reported in the late 1930s and again in the late 

Page 660 of 790



were low because there were few places where they could live in numbers. Ground cover wa
sparse or even absent over mo

s 
st of their range west of a line drawn from Fort Worth to San 

Antonio and Corpus Christi. 

tton 

umbers in especially favorable areas. Estimates were as high as 
several hundred rats per hectare. 

e 

y as 

 
urvived, the grand total 

of offspring from the original female would be more than 3½ million! 

 
 

re just right, the population "explodes," and we are hip 
deep in cotton rats before we know it. 

 
he 

lence of the disease increases until finally the crash occurs and 
the population is low once again. 

 

When the rains came in 1957 they were a blessing, not only to the ranchers, but also to the co
rat. Ground cover increased, providing better cover and more nutritious green food, and the 
cotton rat population took off. More of the youngsters in each litter could survive and produce 
young of their own. Because green food was available in quantity during most of 1957 and well 
into 1958, females were able to produce more and larger litters than normally. By late May 1958, 
they were found in unbelievable n

This rate of increase sounds fantastic, but is not difficult to comprehend when one is aware of th
reproductive potential of these rats. Let’s repeat some data for emphasis. An adult female may 
breed throughout the year in Texas when conditions are favorable. She may produce as man
nine litters of 10 young each (normally less). The gestation period is only 4 weeks, and the 
female breeds again within a few hours after giving birth. Young females are sexually mature in 
40 days and can be mothers at the tender age of 68 days and grandmothers at 136 days! Thus, if 
we assume a new generation of cotton rats every 68 days, a female could be a great-great-great-
grandmother at the age of 1 year and be the ancestor of about 15,500 cotton rats. If this same rate
of reproduction were extended for only three more generations and all s

Although this potential is always present in cotton rats, it is seldom realized because of death due
to predators, disease, lack of suitable or sufficient food, accidents, smaller litters, fewer litters a
year, and so on. But when conditions a

Fortunately, every eruption is followed by a crash in the population that is brought on by a 
combination of factors, principally disease. Predators such as coyotes, bobcats, hawks, owls, and
certain snakes take their toll, but the main killer is disease. As the rats increase in numbers, t
animals become more and more crowded and provide more contacts for the rapid spread of 
disease. At the same time, the viru
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Mink 
Order Carnivora : Family Mustelidae 
: Mustela vison Schreber 

nd 

Description. A weasel-like carnivore 
about the size of a house cat and 
semiaquatic in habit; general color dark 
chocolate brown, darkest on back, and 
nearly black on feet and end of tail; 
underparts paler than back, with 
considerable white on midline from chin to 
vent; neck long, head hardly larger arou
than neck; tail long and moderately bushy; 
eyes and ears small; legs short; pelage soft and dense, overlaid with longer, blackish guard 
hairs. Dental formula as in the weasel. External measurements of an adult male: total length, 
560 mm; tail, 190 mm; hind foot, 67 mm; of a female, 540-180-60 mm. Weight (males), 680-

of state westward to northern 

1,300 g; (females), 450-700 g. 

one-half 
Panhandle in habitats near permanent water. 
Distribution in Texas. Known from eastern 
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Habits. Mink are closely associated with the waterways and lakes of North America, but t
smaller streams are preferred to the large, broad rivers. Along the coast they frequent the 
brackish marshes and, on occasion, the littoral area adjacent to the ocean. They are most 
common along streams partly choked by windfalls and other debris which create numerous 
water holes and at the same time offer concealment for the 

he 

mink. Lake and marsh-dwelling 
mink are usually larger than those that live along streams. 

. They are tireless wanderers and may travel several 
kilometers in their search for food. 

g a stream, or in the houses of muskrats, which they kill or 
otherwise evict from their dens. 

ussels, snakes, rats and mice, ground squirrels, 
muskrats, and birds constitute their main diet. 

en 

r 9 
 which time they weigh about 350 g. When about 5 months old, they are as 

large as adults. 

f 

 in 
eason, as determined in a survey 

conducted by the Texas Parks and Wildlife Department. 

dit: Donald F. Hoffmeister, courtesy of Museum of Natural History, University of 
linois. 

 

Mink are active throughout the year

The den is usually a retreat under the roots of a tree near the water, in a hole in the bank of a 
stream, in a pile of debris chokin

Their food consists of a wide variety of animals which they usually capture and kill. The fact 
that they are attracted to traps by carcasses of birds and other animals suggests that they also 
feed on carrion. Fish, frogs, clams, freshwater m

Mink are polygamous. The mating season is in January, February, and March and the four to 
eight young are born after a gestation period of from 39 to 76 days. At birth the young are blind, 
helpless, and covered with a coat of fine, short, silvery-white hair. They weigh about 6 g. Wh
they are about 2 weeks old, the whitish hair is replaced by a dull, fluffy, reddish brown coat 
which, late in the year, is replaced by the adult pelage. Their eyes open at about 37 days of age 
and they leave the nest for the first time when about 7 weeks old. They are weaned when 8 o
weeks of age, at

The mink is one of the principal fur-bearing animals in the eastern United States and is one o
the few animals that can be reared economically on fur farms. This is not the case in Texas, 
however, where mink ranked only thirteenth in numbers of individuals harvested and ninth
economic value to trappers during the 1988-89 trapping s
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