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CHAPTER I
INTRODUCTION
Outdoor recreation, because of rising public participation, is becoming increasingly important in land use
planning.

In Texas, as in many other places, the planning

and development of recreational facilities has not kept up
with the demand for use of these facilities.

Fsicilities

and activities should be of high quality to permit user
satisfaction and to achieve the m.aximum possible protection
for the environment of the area involved.
This study presents an evaluation of the recreational
potential of the San Saba River Basin in Central Texas
between the town. of Menard and Fort McKavett State Histcrical Site--a 23 mile, 20,500 acre portion of the 100 mile
length of the San Saba River (Fig. 1 ) . In addition,
possible future recreaticnal development was considered
with relation to the area's potential carrying capacity.
ThroughC'Ut the stuãy emphasis was placed on seasonal
recreational activities associated directly or indirectly
with water, including campiiig and hiking along strec.ms.
The study was based largely on field investiqations,
personal interviews, and analysis of aerial photographs
and published material.
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This study describes the recreational features and
certain geographical characteristics which would influence
the recreationalist*s visit.

Pertinent information is

presented regarding particular criteria that may influence
the evaiuation of the recreational resources of the study
area.
Recommendations for proposed recreational developments
are made where warranted or justified.

Locations for

recreational facilities are suggested on the basis of the
particular area to support the suggested activity or
structure.

CHAPTER II
THE STUDY AREA
The area under discussicn in central Texas--the
San Saba River Basin between Menard and Fort McKavett—
is one of tne tributaries of the Colorado River ot Texas,
San Angelo is the nearest larger community to the
north--about 48 airline miles from Fort McKavett—while
San Antonio is the closest large city to the southeast-about 128 air miles.

Road mileage from Menard to various

cities is shown in Figure 2.
The eastern extremity of the study area is the county
line between Schleicher and Menard Counties (Fig. 3).
The western boundary is the low water crossing of the San
Saba River in Menard.

The northern limit of this area is

the gentie bluff that lies north of the river from one to
two miles and the southern limit is the series of bluffs
found near r.he river on the south bank.

These boundaries

encompass approximately 20,500 acres V7ith a length e£:.st to
west of 23 niiles and an average wiãth of approximately 1.5
miles.

The northern and &outhern boundaries are quite

arbitrary.

State Highway 29 lies within the scudy area

as it parallaLs the San Saba River.

United States íJighway

83 lies along the east end of the study area.
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Elevation within the gently rolling countryside is
between 1,850 to 2,050 feet,

The population is sparce

with the prime land use being range country.

CHAPTER III
HISTORY
The history of west Menard County is one rich in the
traditions of various cultures and peoples who have come
to that region.

Centuries ago the area was a favorite

hunting ground for the Comanche and Apache Indians.

In the

middle 18th century Franciscan Friars came to the area
and left their rnark on the banks of the San Saba River.
Later the settlers and the United States Army arrived.
Stage lines crossed the region and locations of the stage
line stations are known to this day.

The Texas Rangers

established a camp at Ranger Springs, some six miles west
of Menard in the late 19th century.
From the historian's viewpoint the two most important
features of this territory center around the Army's old
Fort McKavett and the Franciscan Friars' Presidio de San
Luis de las Amarillas—more commonly referred to as the
San Saba Presidio or erroneously called San Saba Mission.
The Presidio
The ruins of Presidio de San Luis de las Amarillas
are located one-half mile west of the tov/n of Menard about
100 feet from the north bank of the San Saba River.

At

the time of establishment in 1757 a mission and a presidio
were constructed.

The presidio was the largest in Texas,
8

and housed one hundred Spanish soldiers (45), The mission—
Mission Santa Cruz de San Saba--was located about four
miles from the site of the presidio.

One study (8) leaves

doubt as to whether the Mission Santa Cruz site was upstream or downstream from the presidio site.

Most histori-

ans agree (11, 45) that the site of the mission is now
lost, however, and most agree that the mission was downstream-east of the fort.
J. Marvin Hunter wrote (11):
Some forty years ago this v/riter visited the former
site of this mission, about three and one half miles
below the present town of Menard. . . . Even at that
late date there were traces of the wooden fort
remaining.
On 16 March 1758 a band of Comanches raided the
Mission Santa Cruz and killed most of its inhabitants and
burned the wooden portions of the structure (15). Weddle
(45) states that the alleged Saint John's Day massacre of
1790 is now generally accepted as legend and folklore.
In 1936 the northeast portion of the presidio was
reconstructed by the State of Texas for the Texas Centennial
celebration.

This highly inaccurate reconstruction is now

in the intermediate stages of ruin (15).

Presidio San

Louis de las Amarillas was placed on the National Register
of Historic Piaces on the 5th of August 1972 after being
nominated for this recognition by the State Historical
Survey Con"nittee (19).

10
Fort McKavett
As the advance of civilization spread to the West,
the settlers demanded that the government provide protection from the Indians.

As an answer to this request the

government established lines of forts in a generally north
to south direction.

In 1849 a wall of forts, extending

from near Fort Worth southward to the Rio Grande River,
was constructed.
Two years later, the frontier had moved far enough
west to demand a new line of forts be constructed.

This

line, the Western Line, was constructed between 1851 and
1867.

It extended from near Jacksboro, Texas, to

Brackettville, Texas.

Among the forts in this construc-

tion project was Fort McKavett (see Fig. 4 ) .
Fort McKavett was situated on a high point on the
south bank of the San Saba River about 23 miles upstreamwest from the present town of Menard.

An everflowing

spring, which served as the water supply for the post,
was located about one-half mile west and about 125 feet
below the elevation of the fort.
Fort McKavett and Menard were located on one fork of
the "upper road" of the stage, mail, and freight road from
San Antonio to El Paso.

The mail coach line of the C. Bain

and Co. served these coimnunities and others along this
route.
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Telegraph lines reached Fort McKavett on the 18th of
October 1875 from Fort Concho and were extended to San
Antonio in January of 1876 (22).
Fort McKavett served two periods of active duty for
the United States Army.

It was founded in 1852 as Camp

San Saba and shortly thereafter, in February of 1853, was
named for Captain Henry McKavett, an Infantry Officer of
the United States Army who was killed at the Battle of
Monterrey in Mexico on 21 September 1846.
The Fort's first decommissioning occurred on 22 March
1859 after only seven years of active duty.

Federal

troops reoccupied the Fort on 30 March 1868 but with the
waning of Indian troubles and the establishment of permanent pioneer settlements further to the west, Fort McKavett
was no longer a frontier fort by 1880, The main body of
troops left the post during the fall of 1882 and the last
company of troops left on 30 June 1883 (27).
Fort McKavett was acquired as a State Historical
Site in 1968 by the Texas Parks and Wildlife Department
(27).

The area was originally 1.076 acres (30) but was

expanded in fiscal year 1971 (26) to include 40 acres T:hat
lie between the Fort and the River (10).
The Fort Worth and Rio Grande Railroad came to Menard
in 1911 where they established a term.inus.

The railroad

was ceremoniously abandoned in May of 1972 and freight

13
operations were terminated in September of 1972 (5).
Following this abandonment, 41.5 acres of land owned by
the railroad, now the Atchison, Topeka and the Santa Fe,
were sold to the county of Menard on 2 May 1972 for $8,500
(12).

The railroad sold this historical land to the county

of Menard at this low price "because they have a great
interest in the county of Menard" (13). This land had been
used for cattle holding pens during the times when cattle
transportation had been one of the more important functions
of the railroad in this area (5).

CHAPTER IV
CLIMATE
The San Saba study area is a valley in the northcentral portion of the Edwards Plateau and has an elevation
of 2,000 feet.

The elevation decreases to about 660 feet

in San Antonio> 130 air miles to the south-southeast, and
increases gradually to 2,950 feet approximately 140 miles
west of Menard.
Menard County has a semi-arid and continental climate.
Average annual rainfall is 22.64 inches.

Both monthly and

annual rainfall amounts are extremely variable.

Fluctua-

tions in the annual rainfall have varied between 7.65 inches
in 1951 to 37.45 inches in 1935.

September is the month of

highest average rainfall with 3.17 inches followed closely
by May with an average monthly rainfall of 3.06 inches.

A

high portion of the rain falls in storms of short duration
and high intensity; consequently, much of this precipitation
is not absorbed into the ground.
Summers are very hot and dry and wmters are generally
mild.
quence.

Snowfall is generally light and of little conseFluctuations in temperatures for the past ten

years (1962-1971) have been over a range of 106 degrees
with a high of 109° F. (Fahrenheit) and a low of 3° above
zero F.
14

15
Low daytime humidity (about 60 percent annual average)
helps relieve the effects of the average 115 days per year
that have a daily high of 90 degrees or greater.
The evaporation rate is quite high with an average
annual rate of 100 inches from standard Weather Bureau
pans and an average annual evaporation rate of approximately 69 inches from a lake in the area.
The average annual wind velocity is approximately 10
miles per hour.

Prevailing winds in all seasons are from

the south although strong northerly winds accompany cold
fronts through the area during the winter months (42).
The study area lies within one of the hottest zones
of the United States with relation to the number of hours
a year the temperature is over 80

F.

This zone extends

across Texas from Mexico to the Oklahoma City area.

The

zone disappears from the Unitea States in the vicinity of
El Paso and reappears in the southern Arizona region,
air temperatures within this region are over 80

The

F. for

2,300-2,900 hours a year (44).
The study area lies within a region where thunderstorms are likely to occur about 20 days a year (44).
The land within the study area receives an average
of approximately 2 inches of snow per year and the frost
penetration depth is near 3 inches (44). The number of
frost free days a year averages about 220 days (1). The

16
percentage of possible sunshine—the hours of actual sunshine divided by the total number of hours of possible
sunshine—for the study area is 66% (1). The frost-free
period typically extends from 31 March through 15 November
(1).
Menard offers the visitor and resident a mean annual
temperature of approximately 65° F.

The mean average

temperature rises slowly as one travels south to San
Antonio and vicinity where the mean temperature is 69° F.
In the Big Bend area of Texas this temperature is about
63° F. (1).
Comparisons between some weather phenomena occurring
in other recreational areas and similar sites are shown
in Table 1,
Rainfall data varies from East Texas• average of 56+
inches per year to areas surrounding El Paso v/here the
yearly average is under 8 inches (1). These belts of
similar rainfall follow a general north-south pattern
across the state, with the mid-section of the state where
Menard is located receiving 20-24 inches of precipitation
per year.

Big Bend's mean annual rainfall is approximately

12 inches (1).
The best recreational season for active outdoor
participation in the study area is in the late spring and
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in the fall.

Other periods could be uncomfortable because

of the possibility of either high or low temperatures.

CHAPTER V
POPULATION
Typical of the rural counties in Texas, but contrary
to the general population figures for Texas and the United
States, the population of Menard County is decreasing, as
shown in Table 2.
TABLE 2
POPULATION CHANGES OF MENARD COUNTY
1940 THROUGH 1970

Year

Population

Percent
Chanqe

Percent
of
1940

1970

2,646

-10.7

59

1960

2,964

-28.7

65.5

1950

4,157

- 8.0

91.9

1940

4,521

Source:

=

=

U.S. Bureau of the Census,

The current population is less than the 1910 population of 2,707.
The median age of the people in Menard County was
40.6 years of age in 1970.

This compares with Bexar

County's--San Antonio—24.1 and Midland County's--Midland27.0.
The town of Menard has a population of 1,740 people
19

20
which m.eans 906 people live outside the city limits of
Menard.

The communities of Hext and Fort McKavett have

populations of 60 and 103 respectively.

The county con-

tains a land area of 914 square miles, giving a population
density of approximately 0.8 people per square mile or one
person per 1.22 miles of land area outside the towns of
Menard, Hext and Fort McKavett.

This contrasts with

Dallas' 1,488 ppsm, Bexar's—San Antonio—665 ppsm,
Harris*—Houston—1,018 ppsm, Nueces--Corpus Christi—
283 ppsm, and Loving County's 0.25 ppsm or 3.94 square
miles per person (33).
Agriculture land use within the study area is not
representative of the surrounding area of Menard and
Schleicher Counties.

Some distance from the river, and

consequently away from the study area, the predominant land
use is range for livestock,

Along the river there is a

zone of cropland--both irrigated and dryland.

The number

of acres used—both for irrigated and non-irrigated crops-is decreasing.

The acres harvested in 1969 equal about 1/3

of those harvested in 1949.

The acreage harvested from

irrigated cropland in 1969 is about equal to that harvested
in 1949—1,635—but is down fi-om those irrigated acres
harvested in 1954—2,500 (34,35).
The weekend farmer is becoming more of a common
occurrence as indicated by the number of farmers v;or ing

21
more than 100 days a year off the farm.

This number in

Menard County increased from 89 in 1964 to 127 in 1969—
according to most recent statistics (35). This is an
increase of 42% in five years,

As the land use is chang-

ing—the number of small farms under 50 acres has increased
from 14 in 1964 to 43 in 1969 (35)—farmers are looking for
ways to increase their incomes and one of the ways gaining
popularity is the leasing of land to the hunter,

Season

leasing is approximately $1.00 an acre and some day leasing
about $20.00 a gun.
Another common practice is the subdivision of parcels
of land along the river east of Menard.

This has caused

considerable local fluctuation of land prices in the
vicinity of the river.

Some of the land is bringing up to

$800.00 an acre with instances of $1,000,00 an acre (5).
Subdividing has not been as common on the west side of
Menard except for approximately the first 1.75 mile of
stream bottom.

CH?^PTER VI
THE GEOLOGY
The geolo'jy of this area is relatively sim.ple. All
of Menard County lies on the western flank of a broad
structural dome knowi-i as the Llano uplift,

Man's interc^st—

due to the irnportance of oil and gas form.ations, ground
water and soiis- -is centered on the rock layers of five
periods or systcíras, These five systems, beginning with
the oldest, are the Ordivician, Pennsylvanian, Permian,
Cretaceous, and Quaternary,
The rocks of the oldest three periods dip to the
west at a rate of approximately 50 feet per mile,

The

formations of the tv70 younger systems lie unconformitably
on the other cystems and are in essence level.
The rockB of the Ordivician system—the Ellenburger
group—outcrop in several small areas in the eastern
section of Menard County but do not outcrop in t?ie study
area.

In the western section of the study area the top

of this grcup is located approximately 4,000 feet below
the surface,

This group consists of a fine- to coarse-

grained limestone and dolomite, parts of whicli exhibit a
fairly high porosity.
Immediately overlying the ordivician group are
approximately 2,400 feet of rhirk beds of shale interbedded
22

23
with thinner beds of limestone and sandstone of the
Pennsylvanian system (4). This group outcrops in the
eastern sections of the county but not sufficiently to
permit the development of soils.

It is not a dependable

source for water; however, in the western section of the
county it is an important producer of gas and oil.
The Permian group is approximately 500 feet thick
and consists of alternating layers of shale, clay, and
limestone (32). These rocks outcrop in two small areas
along the valley of the San Saba River in the study area;
however, this group is unimportant in soil formation or as
a source of ground v/ater.

Where these outcroppings of the

Permian group occur, the prime exposed rock is shale,
Cretaceous age rocks unconformably overlie the aforementioned rocks in Menard County,

The thickness of this

group varies between 200 and 400 feet (4). It is composed
of red and gray clays, sandy clay, soft marl, shell conglomerate, silts, and limestone,

The Cretacecus age rocks

contain the most important formation—this is the Edwards
and associated limestones which supply most of the water
for the wells in the county,

The Edwards is moderately

honeycombed and cavernous and produces sufficient quantities of hard water,

The San Saba River is fed from springs

that flow from limestone rocks of the Cretaceous period.
The Edwards and associated limestone constitute the surface

24
rock of virtually the entire study area.

All the soils

in the county have formed over or in materials of this
system.
The Quarternary system contains alluvial deposits
and occurs in the flood plains of the San Saba River.
The material—gravel, sand, and silts—attains a miaximum
depth of 30 feet.

The Quarternary deposits are second

in importance to the Edwards as a source of ground water
in the study area (4, 32).

CHAPTER VII
THE FLORA OF THE UPPER SAN SABA AREA
The San Saba area lies within the Edwards Plateau
region.

This 24,000,000 acre region varies in elevation

from 100 feet to more than 3,000 feet.
Seasonal rainfall patterns throughout this area
indicate a high in May and June and again in September (9).
The predominant soil of the study area is the FrioUvalde association which is characterized by deep, moderately fine textured soils on the flood plains and terraces
(32).

The area is predominantly rangeland with farmiing

operations confinei, for the most part, to the immediate
vicinity of the river bottom.
Approximately 80 species and varieties of poisonous
plants grow in Texas and some of these are found in Menard
County (see Appendix C ) .
From the viewpoint of the recreationalist a few of
these plants stand out.

Two plants, not previously

mentioned, are of prime concern to the visitor,

These

are poison ivy and poison oak (10), The plants are not
found in abundance within the study area (10), Some other
plants the visitor would have to show respect for include
the prickly pear and condalia—a spiny shrub (18),
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People with asthma conditions would not appreciate
the growth of ragweed in the study area (18).
Most of the native occurring grasses within the study
area v/ill support very litt].e people traffic; in other
words, the carrying capacity of the vegetation would be
low.

There are a few exceptions though—primarily the

vine mesquite and, to a lesser degree, Curly Mesquite and
Buffalograss.

Buffalograss is a common lawn grass and

has a good tolerance to drought (18).
From an aesthetic vievzpoint the visitor would appreciate the Mexican sagewort, the orange zexmania, Texas
wintergrass—which stays green through the winter—the
Agarito, Prairie Coneflower, Indiangrass, Big bluestem
and Little bluestem (18). The Texas state grass—sideoats
grama--is native and survives in the study area (18).
A large number of plants within the study area occur
on the Soil Conservation Service's mimeographed list of
endangered species,

These include Canada wildrye,

Engelmann daisy, Texas cupgrass, Orange Zexmania, Indiangrass, Switchgrass, Big bluestem, Little bluestem, and
the White tridens (18), Plants in the study area are
listed in Appendix A.
The trees, under which the recreationalist would first
seek shade frcm the sun are the live oak, elms, and the
pecans (18). See Appendix B.

27
The visitor with a desire to see exotic game that
has been placed in Menard County could see the Horehound
which serves as part of the diet for this game (18),
fîunters would be interested i.n sunflower and the
condalia which provide food and cover, respectively, for
the quail,

Hunte.rs would also take note of the hackberry

tree because of the use of the tree as a gathering place
for deer (18),

CHAPTER VIII
FAUNA
Leasing for wildlife hunting has become one of Menard
County's biggest sources of income,

The sale of hunting

leases has yielded almost as much income to some ranchers
as any other sourca of income (5),
Whitetail deer are abundant in the study area.

Wild

turkeys are found in flocks along the river and larger
drainage tributaries,

Mourning doves, bobwhite, and

scaled quail are also plentiful,
In the late tv^enties there existed a series of state
game sanctuaries west of Menard along the San Saba River
for periods of ten years.

These varied in size from just

under 10,000 acres to over 15,000 acres (24).
According to the Texas Parks and Wildlife Department
the area has been stocked under an exotic game effort.
In the late sixties there were over fifty black antelope,
over fifty fallow deer, under fifty aoudad sheep and under
fifty mouflono-bardados sheep (20).
Blair (3) states there are 57 species of marrimals
kno\>7n from the biotic province v/hich contains the San
Saba River study area.

Some of these are contained in

Appendix .D,
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The study area is V7ithin a popular region for many
species of birds,

See Appendix E.

Dr. Robert Packard of Texas Tech (17) reported
sightings of the Golden eagle Aguila ch.rysaetos in the
area around Menard.

Fle also reported that at least two

endangered species representatives use the area,

These

are the Osprey, Pandion haliaetus, and the Goshawk,
Accipiter gentilis,
The most common fish in the San Saba River are the
bass, catfish, perch, and sunfish,

Other species found

within the study area are listed in Appendix F,
In the Clear Creek upper pool area which lies approximately one mile north of the San Saba River and approximately ten air miles west of Menard, there exists an
endangered species—^Clear Creek Gambusia, Gambusia
heterochir (25), These small (approximately ih inch)
fish are found in Texas only in this area and are closely
related to the Gambusia or Mosquitofish—Gambusia heterochir
(7).
Reptiles and Amphibians--Excludinq
Poisonous Snakes
The semi-arid and continental climate of the study
area helps provide a habitat for many species of reptiles
and amphibians.

Some of the representative species of

reptiles and amphibians are listed in Appendix G.

30
Poisonous Snakes
Sixteen species and subspecies of poisonous snakes,
belonging to four general groups, are found in Texas (46).
There are four kinds of copperheads knov/n to exist
in Texas.

None of these are found close to the study area

with the exception of the Broadbanded copperhead—which
has been sighted in Tom Green County, the first county
northwesr. of the study area,
Only one kind of cottonmouth snake is found in Texas.
Although it has not been reported in the study area, it
is knovm to exist in Tom Green County, the first county
to the northwest of the study area; in Mason County, the
first county downstream from Menard County and the study
area; and in Kimble County, the first county to the south
of the study area.
More than one half of all the poisoncms kinds of
snakes known in Texas are rattlesnakes.

Furthermore,

records show that almost every county has at least one
variety of rattlesnake.
There are ten species of rattlesnakes known in Texas.
None has been reported by the Texas Parks and Wildlife
Department in Menard County.

However, the Western Diamond-

back Rattlesnaks, the most dangerous and the most common
poisonous snake in Texas, has been reported in virtually
every one of tlie councie.s surrounding the study area.

The
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Blacktailed rattlesnake has been reported in Kimble County,
the first county south of the study area.

Likewise, the

Prairie rattlesnake has been reported in Tom Green County,
the first county to tha northwest cf the study area.
Only one m.ember of the coral snake family—Elapidae —
is found in Texas,

None of this family is known to occupy

the study area; however, the Texas ccjîral snake has been
reported in Tom Green County, the first county northwest
of the study area; in Mason County, the first county east
and downstream on the San Saba River from the study area;
and in Sutton County, the first county southwest of the
study area,
No poisonous snakes are reported by the Texas Parks
and Wildlife Department to exist in the study area (46).
However, reliable reports (5) indicate that diamondbacks
and cottonmouths do exist within the study area.
Appendix H,

See

CHAPTER IX
GROUND WATER
The principal sources of ground water in Menard County
are the Edwards and associated limestones of Cretaceous
age and the alluvium of Quarternary age.

The city of Menard

uses four wells ranging in depth from 20 to 25 feet which
collectively produce a total flow of 1,150 gallons per
minute from the quaternary deposits,

In this area the

water depth is only about 10 feet below the surface (4),
At Fort McKavett, near the other end of the study
area, the depth of water below the surface in the wells is
approximately 135 to 140 feet (4), Some wells in the area
of Fort McKavett do produce water at depths of less than
120 feet,

Fort McKavett State Historical Site Superinten-

dent Gully Gowsert (10) reports that wells shallower than
120 feet in the vicinity of Fort McKavett are polluted
because of the "outhouse" method of sewage treatment,
Although the wells are deeper in the western sections
of the study area, the ground water table is actually
higher.

This phenomena is due to the more rapidly

increasing rise in land elevations than in the rise of
the water table,
The ground water in the study area is very hard as
the result of calcium bicarbonate and in some instances
32
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contains twice the amount of harciness needed to be rated
as very hard by the U.S, Public Health Service (43).
Most of the wells in the study area yield water with
a pH range of 7.2 to 7.8, although wells in the study
area do have a fluctuation from 6.8 to 8.9 (4). The ground
water within the study area is generally suitable for
domestic use, public supply, and irrigation (4).
The ground vzater temperature for water produced at a
depth of 30-60 feet is approximately 71

F. (4).

CHAPTER X
o
SOIL:D

Two soil associations comprise the vast majority of
the soils to be found within the study area.

A soil

association is a landscape that has a distinctive proportionate pattern of soils.

It contains one or more

major soils and at least one minor soil, and is named for
the major soils.
The concept of soil associations is useful because
it relates to the individual a generalized picture of the
soils in an area, from which comparisons can be made for
broad categories of land use.
The more important soil association in the study area
is the Frio-Uva3de.

These soils comprise about 17,000

acres of the study area.

The scils in this association

consist of clay loams and silty clay loams that formed in
material v/ashed from the limestone uplands,

The Frio

soils occupy the flood plain of the San Saba River while
the Uvalde soils occur as quite level to gently sloping
terraces 10 to 30 feet above the flood plain.
The second soil association is the Tarrant association which is comprised of dark, very shallov/, clayey soils
over limestone.

The Tarrant soils are mildly alkaline to
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calcareous and about 70% of the association is stony,
cobbly, channery, gravelly, or cherty.

These soils con-

tain the breaks to the valley of the San Saba.

Runoff

from these soils is quite extensive during heavy rains
due to their shallowness and consequent low water holding
capacity.
Frio Soils
There are four soils in the Frio series.

The Frio

soils are crumbly and loose throughout the study area.
They are underlain by beds of waterworn gravel at depths
of 5 to 15 feet on the floodplains of the San Saba River.
Erosion is not extensive on the Frio soils.

The surface

layer extends to a depth of about 15 inches and is
grayish-brown clay loam that contains considerable lime.
Beneath this layer and extending to a depth of about 36
inches is dark-brown or grayish-brown clay loam.
One of the Frio soils occupies the nearly level area
on the flood plains of the San Saba River.

Shallow flood-

waters cover this soil about once every 15 years.

Areas

of Frio soil range between 25 and 300 acres in size (32).
The second type of Frio soil occupies the gently
sloping area on the flood plains of the river.

Sha].low

floodwaters cover this soil about once every 15 to 30
years.
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A third type of Frio soil found along the San Saba
is in the low-lying areas that exist within the bends of
the river.

Mo3t of these areas are covered, on an average,

twice a year by floodwaters 10 to 15 feet deep.
A fourth type of Frio soil lies along the creeks of
the study area.

This soil is shallower and areas .range

in size from 15 to more than 100 acres.

In most places

the areas are elongated strips (32).
The Frio series of soils are poor for road fill but
do exhibit a fair traffic supporting capability—limited
largely because of flooding factors.

They are moderately

permeable and have fair stability and fair compactability.
The Frio series has a permeability of 0.8-1.5 inches
per hour and a percolation rate of 45-75 minutes per inch,
The available water capacity is from 0,15 to 0.18 inches
per inch of soil,

The pH varies from 7,5-8,3 with a more

common range of 8.0-8,3.

Frio soils have a moderate shrink-

swell potential (32),
Uvalde Soils
Uvalde soils are found in the study area V7ith less
consistency than the Frio soil.

They are deep, crimibly,

and nearly level to gently slcping soils on the stream
terraces.

Most areas of this soil are smal.l but several

large areas are found in the study area.
poor to fair for road fill.

These scils are

They are a plastic soil anc'^
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easily eroded from and o,n the slopes.

To obtain water

holding capability, these soils might have to have sealing
work performed on substratum,
is moderate.
inch.

The shrink-swell potential

The percolation rate is 45-75 minutes per

Tlie available water capacity is 0.19 inches per

inch of soil and the permeability is 0.5-1.5 inches per
hour.(32),
Tarrant Soils
The Tarrant soil is poor to fair for road fill
because of unstable slope characteristics.

It is moder-

ately permeable due to the variable amounts of gravel
contained in some places.
Although Tarrant soils comprise about 88 percent of
the surface soil in Menard County, they are not found with
this c:onsistency within the study area (32).

CHAPTER XI
THE RIVER
The use of the San Saba River for a means of transportation, food supply, and for recreation is probably as
old as the history of man in the basin.

Indians of the

Apache and Com.anche tribes used the area for hunting
grounds until the late 1800's (32).
Fishinq
Fishing is one of the chief recreational attractions
of the San Saba River.

Catfish, some as large as 62

pounds, were caught with regularity in the San Saba River.
Anglers can be rev/arded by catching bass of 14 inches in
length.
Boatinq
Boating and canoeing for recreation are activities
that are available to the recreationist.

The Boy Scouts

of Amerlfca maintain a permanent camp of 200 acres about
three miles below Fort McKavett on the north bank of thci
San Saba River.

Mayer Lake, formed by a gravel bar j.n the

river, and j.ocated at the Boy Scout Camp, is about 3,500
feet in lerxgt.^:i and, in places, 150 feet wide,

Depths are

up to 10 feet and mary places can be used for wading and
swimraing.

Bc^y Scoats have canoed the length of the San
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Saba River to the junction with the Colorado River of
Texa.-, a diGtance of approximately 100 miles (13).
Several obstacles present themselves to the boater,
however.

Five fences cross the San Saba River between

Fort McKavett and Menard.

In some stretches of the river

in the study area, a single downed tree in the river can
cause a portage.

Six low water bridges must be portaged

by the canoer, boater, rafter, etc.

These are the San

Angelo crossing, one mile crossing, six mile crossing,
seven miile crossing, Beyer crossing ford, and low water
crossing in Menard (see Fig.

5 ).

The San Saba River, most years, can bs canoed from
Fort McKavett to Menard "year 'round" (16).
In 1967, however, according to data from the United
States Gaging Station data at Menard the river recorded
no flow as the minimum of the year.

In 1968, the maxirrpûm

flow for the month of August was 3 cubic feet per second—
cfs.—and for fifteen days of that month the flow v/as under
one cfs.

During the calendar year of 1969 the river once

again recordec^ no flow.

In 1970, the river flow dropped

below 10 cfs oa 5 July and did not exceed 10 cfs again
until 19 Septemb r, 1970.

In 1971, the flow v/ent under

one cfs on 3 June and did not excesd one cfs until 25 July
1971 when a severe thunderstorm in the area produced a
flow of 1,390 c;7y (37, 38, 39, 40, - U ) ,

Fig
San r^ba River Mileages Between Various
Points in Menard County, Texas
Sourre:

Ccmrr^ted f r c n U. S . S . C. r>. a e r i a 1 o h o r r r . .
• •mmnx'v-M

jm.v.T.'ffTEitMwmti:'.^
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Camping alc^ng the San Saba River, at present, is
quite restriciíied due to the private ownership rights
(see Fig, 6 ) . The Texas Parks and Wildlife Department
has purchased 40 acres of land west of Fort McKavett
between the Fort and the river and plans to construct a
campground in this vicinity (10).
The City of Menard leases 14 acres for a city park
along the north bank of the San Saba River and divided by
HighvTay 83.

This area has picnic tables and an extensive

grove of mature oak and pecan trees.

It is readily

accessible from either the river or highvzay.
On 2 May 1972 the County received deed to two tracts
of land—one on tho north bank of the river, 14.55 acres,
and the other on the south bank, 26.96 acres, for a total
of 41.51 acres.

This land begins approximately 1,600 feet

upstream from the Highway 83 bridge and extends approximately 2,350 feet further to the west.

There is signifi--

cant public support for developing this land into a
recreational area (12). With the addition of a 10 foot
high dam, water would be backed up the river for 1.5 miles
and hold approx-imateiy 175 acre feet of water with approximately 35 surface acres (5). The tract on the north bank
of the river inclaces the site of che "San Saba Mission"
(Fresidio San Saba) and golf ccurse..

LANDOWNER CODE NUMBERS
1.

Milton Williams

2.

Louis Lehne

3.

L. W. Hi: schfield

4.

J. H. Herd

5.

Sol i^iayet Ranch

6.

Camp Sol M^yer

7.

Jake Appleman

8.

H. H. Mears

9.

Olivia McCutcheon

10.

Robert Flutsch

11.

Sam Allison

12.

W. J . /íilkinson E s t a t e

13.

R. R.

14.

Burly B^adford

15.

Lonnie Pollard

16.

H. E. Parrish

17.

Oscar Beyer

18.

F. T. Neal

19.

Arthur Sears

20.

Ruby Víolf

21.

Alice Lee

22.

W. J, Wilkinson

23.

Various small tracts

24.

J. White

25.

J, Linn

26.

Baptist

27.

J. K. Kothman

28.

H. Cook

29.

Small tracts

Herrell

44
The city leased park and the newly purchased county
land lie in close proximity to each other but do not have
a common border (5).
Accessibilitv
The rights of way at the San Angelo, Six Mile (Fig,
7), and the Beyer (Fig, 8 ) crossings provide limited
access to the shallow waters, About 25 to 50 yards of
the riparian vegetation yields itself to sunfish and bass
fishing,
At one m.ile crossing, about 100 yards of vegetated
shoreline is available to fishing.

At the seven mile

crossing (Fig. 9 ) the right-of-way is privately fenced
and no access is available.

At the four mile crossing

(Fig. 10) about an acre of "county right-of-way is found."
This area is used for camping,

The river is 20 to 100 feet

wide and up to 8 feet deep in the larger pools at this
location.

Small boats may be launched with fishing for

catfish, bass, and sunfish being "fair to good" (28).
The river is never more than 0.9 mile from the
highwc?.y, and this point is immediately west of the
ju.nction of Highway 29 and 2092.
Cabin Living
At the present time the San Saba River basin, within
the study area, is reiatively free from cabins and homies.
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Fig. 7.

Fig. 8.

Six Mile Crossing, downstream

Beyer Crossing, dovmstream
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Fig. 9.

Seven Mile Crossing, looking north

Fig. 10, Four Mile Crossing, downstream
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A small tract of thess exists in the commcn flood plain
of Las .Mora:: Crsek and the San Saba River.

This tract

lies imm.ediately west of Menard on the south bank of tha
river and excends approximately 1.75 miles upstream..
Upstream from Fort McKcivett • in Schleicher County,
there is a sm.all tract of low-quality cottages.
A.esthetic Consideratior
The San Saba River basin within the study area is
not the Rogue River of Oregon—nor is the river comparable
to the San Juan River of southern Utah.

It is an "oasis"

in a dry land with its clear spring fed waters.

The

riparian vagetation zone is virtually nonexistent in some
areas and in the widest places is about 1,500 feet.
About 50 linear miles of celephone and electric lines
exist within the study area.

Most of these—46 miiles —

exist along both sides of Highway 29 and 864 frcjm Menard
to Fort McKavett.
along both

SÎ'IGS

Another approximately 6 miles are

of Highway 2092 west of Menard.

The

rejnainoer supply hcmes and irrigation wells with^in the
basin,
These lines are not particularly distracting.

The

point of Gbservation from either the road or the river is
such tliat one is looking through the lines rather than
along ths lines,

The lires do not seem. to doirâncte the

landscape as I hey nii.jl'^.

48
Stream Flow
Three components of stream flow are of extreme
importance to the recreationist.
stage, and discharge,
closely related,

They are velocity,

These components are relatively

Under general conditions, when the

stage is high, velocity and discharge are high; and
likewise, when the stage is low, the velocity and discharge are low,
Stage
The stage of a river is generally described as the
level of a river,

A moderate, but even, stage would be

most desirable to the canoeist because this would provide
clearance for many rocks and snags,

The stage of the San

Saba River, within the study area, is capable of rapid
change due to the type of soil, the lack of a wide stream
channel as in a braided stream, and the occurrence of high
intensity and violent convective type storms within the
watershed,

The area within the Menard watershed encom-

passes 1,151 sq, mi. (40). Some locations on the San Saba
River bottom are subject to an average of tvzo floods a year
with floodwater depths from 10-15 feet (32). The extremes
recorded at Menard gaging station have reached a high
stage of 22.2 feet and flow of 130,000 cfs (23 July 1938)
and a low of no flow at all on many occasions (41).

/"
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The stage and the diocharge are very much interrelated—
i.e. high stage results in an increase in discharge.

A

typical flov/ 0.9 mile northeast of B'ort McKavett is 6 cfs.
At Menard tîie discharge rate is subject to very rapid and
drastic changes.
at 8.6 cfs.

On May 14, 1970, the flow was recorded

The following day the rate of discharge was

1,140 cfs for an increase of over 13,250 percent.

Five

days later the flow had returned to less than 30 cfs (40).
Although this situation is unique, it is not rare and
occurs "a couple" of times a year.

Figure 11 represents

the relationship between rainfall and runoff on the San
Saba River at Menard.

The rainfall data is the average

per month in inches for a period as long as records have
been kept for Menard.

The flow is based on a monthly

average for the eleven year period from 1961-71.

To

arrive at a more meaningful figure to represent the river
discharge, the high year figure was deleted because of the
extreme variation one heavy thunderstorm could cause in
the flow reco.rds,

This was particularly the cass in ths

average for the month of June,

The range of average

monthly flows was from 0.32 cfs in 1971 to 401 cfs in
1961 with the second highest flow for that month being
27.6 cfs in 1968.
Even with this levsling effect, much caution v/ould
have to be taken in ^-elying upcn

this coart to say that
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Fig. 11
COMPARISON OF FLOW AND RAINFALL ON SAN SABA RIVER
AT MENARD 1961-1971
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on any one day in any particular month one would find the
amount of flow in the river as represented on the chart,
For example:

in August of 1964, the first 22 days showed

a no flow condition.

Then on the 23rd the river had a

flow cf 644 cfs and this amount declined very rapidly
until the end of the month to 8.8 cfs.

Consequently,

the month ended with 22 days of no flow, five other days
below the monthly average of 29.3 cfs, and four days above
average.
In compiling the data for this chart, it was hoped
that some relation to rainfall could be obtained and from
this a visitor could estimate whether the boating on the
river would be satisfactory.

However, using monthly

averages does not seem to be at all a satisfactory method.
A study done on the Guadalupe River indicates that a
minimum flow for an unassisted passage through rapids and
shallows on that river is approximately 115 cfs (29). Each
river has its own level of minimum flow for unassisted
passage through .rapids and shallows and this figure has
not been determined for the San Saba River within the study
area.

Harold Bslisle (2) reports instances of fluctuation

of minimum flow for unassisted passage through rapids and
shallows ranging f.rom 15 cfs through 1500 cfs and consequently the use of cfs for determination of degree of
quality of canoei.ng wouid be guesswork for comparing one
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guesswork for cc^mparing one river to another.

To canoe

the San Saba River within the study area with the aforementioned criteria, unassisted passage through rapids and
shallows, wculd be a matter of timing and luck.
Comparisons using some of the components of flow
were made between the San Saba River within the study
area and some other rivers in the area north and west of
San Antonic (see Table 3). The sites were chosen as being
representative of other areas that could have or do have
popular recreational facilities near by.

No attempt was

made to select given years when one area might appear
particularly good or bad.
Caution must be used in making any broad and unequivocal interpretation using the data as presented in Table 3
on page 53.

The relation of the mean annual flow to the

maximuiTi becomes more critical when one considers that one
storm's flcw such as the 1210 cfs that was recorded in
Menard in calendar 1967 can add, by itself, 3.3 cfs per
day to tl.e annual mean flow.

This factor becomss sven

more significant v;hen applied to percentages,

Using the

aforemennioned example, this means 22 percent of the year's
watsr flov7 went down the rivsr in ons day.

Furthsrmors,

from this one stcrm, in v.^hich the vast majority of the
runoff occurrad within three days of the .rainfall, upwards
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of a third of the annual flow for the river could occur
during one storm.
The significance of the single storm is diminished
when the mean c.nnual average is greater.

For example,

the 2,010 cfs flow in the Medina River in 1967 represents
a 5.5 cfs increase in the daily average flow.

However,

this represents only eight percent of the flow for the
year.
Typically, from analyzing the data in the records,
there are two or three storms a year that result in the
great fluctuations mentioned.

Variances in the number of

storms were from one to four.
Velocity
The velocity of a river is in relation to the gradient
of a stream and other factors within the channel.

The

elevation of government springs—the main springs of the
river"-is 2,085 feet, and the elevation of the river at
Menard is 1,870 feet for a drop of 215 feet in the 23.6
mile course of this section of the river.

This results

in an ave.rage gradient of approximately 9.1 feet per raiie.
An average velocity of this river section is virtually
imposEib.le to calculate and if one were determined it would
have little validity due to the nature of the river.

It

contains se.ries of "lakef:" and channels of fast water.

An

observatTon and conseqi.Tent calculation is thût flood vaters

move down the river bottom at three and one-half to four
and one-half miles an hour (5).
Since the river is used extensively for wading and
swimming, a "rule-of-thumb" for safe wading is the depth
in feet, multiplied by the velocity of the water in feet
per second should not exceed ten.
Other Components
The temperature of the river water at Menard in
January is about 46 degrees with variences from 38° to
52

F.

In the three summer months water temperature

varies from 78° to 84° F. (31).
Water Quality
Aesthetically pleasing waters add to the quality of
human experience by being pleasant to look upon, to walk
or rest beside, or simply to contemplate.

The appearsince

of pollution and the fear of pollution reduce the aesthetic;
value (36). At the present time, the aesthetic quality of
the study area river water is high.
The Nationa] Technical Advisor^'" Subcommittee for
Research an.d Aesthetics has made some recommendations for
water quality for recr ation and aesthetic uses (36).
For general recreational use of surface waters the
committee re'jomTÆnded an average feca3. colliform bacterial
count not to exceed 2,000 per 100 ml and a maxim.um of 4,000

:>o

per 100 ml, except in specified mixing zones adjacent to
outfalls.

For primary contact recreation the following

criteria were suggested:

(1) the fecal coliform content

shall not exceed a log mean of 200/100 ml; (2) the pH
should be within the range of 6.5-8.3 except when due to
natural causes and in no case shall be less than 5.0 or
more than 9.0; (3) clarity should be such that a Secchi
disc is visible at a minimum depth of 4 feet; (4) except
where caused. by natural conditions, maximum water temperature should not exceed 85° F. (30 C ) .
The total coliform count was determined by sampling
done by the author on 11 November 1972 at Government
Springs, Camp Sol Mayer, Six Mile Crossing, and at the
low water crossing in Menard.

In none of these samples

did the total coliform count exceed 2 (two) per millii^ter.
The pH fluctuated from 7.33 to 7.80.

The water clarity

was within the criteria and, of course, the water temperature was below the 85

F. mark.

CHAPTER XII
CLEAR CREEK LAKE AREA
The Clear Creek Lake area is an approximately 440
acre tract of real estate located about 10 miles west of
Menard on Highway 29 and about 3/4 mile north of the
highway.

The visitor is quickly impressed by the apparent

extreme environmental f.ragility of this small area.

There

are several small springs at the head of this small canyon
and draw that have their flow retained by a small dam into
a pond approximately 80 yards by 60 yards.

An estimation

of a combined flow of 13 cubic feet per second from these
springs was made on 10 November 1972. A few large spreading oak trees dot the landscape.
This is the area where the Gambusia heterochir, a
small mosquito fish, is known to live.
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CHAPTER XIII
SUMMARY
The San Saba River study area is an agreeable,
pleasant area where, if developed, a visitor might be
able to relax and enjoy communicating with nature—
whether it be fishing, swimming or wading, or just looking
at nature's works.
The recreational season—most enjoyable in the spring
and again in the fall--would give the visitor a chance to
examine and contemplate the remnants of bygone eras.
At the present time the population in the study area
is quite low, and the facilities available for recreation
are guite limited (see Fig. 12).
The kinds of soils are adequate for recreational
developments but, as in many places, these areas quickly
become slic:k and impassable during periods of rain.
Within a short time most of these areas sufficiently dry
to permit use by the recreationist.
In comparison with other possible park sites in the
territory wesc a.nd northv/est of San Antonio, the m.ost
unique feature of the study area is the river itself.
Although there are most certainly differences in the
geclogy, soils, ground water, history, flora and fauna,
and other factors evaJuated, the primc^ nucleus remains
58

scn
Antorâo

'X^STiNG
uvaide
/ ^

!N
. L- *.,

RECREATION AREAS

CEk'TRAL

TEXAS

y-'Z ric h'-riy D •part'"i'"-înt

ftr-a' •. ^MHT-J:!!^ w r i «•

VJp.".vT»jwFí»*''m4.1

60
the river.

This is the point of focus around which all

judgments, evaluations, and recommendations must be made.
Although the quality of the river is high, this
factor, in itself, does not offset the undesirable effects
of low water and rapid fluctuations of the river.

The

extreme shallowness of water flowing over rocks decreases
the value of this stream to the boater, but does not
effect, to a large degree, the pleasure of the low experience canoest who may just want to stay within a confined,
slow-moving body of water.

Nor does it remove all the

pleasure from casting a line upon the waters to catch a
f ish.
There appears to be a movement underway in many
other areas of the territory northwest of San Antonio
providing for the subdivision of land adjacent to streams
and lakes.

This trend has not secured a firm grip on the

waterfront area of the study area.

Development has been

occurring east of Menard and will probably begin in the
study area within a few years.

From the viewpoint of the

conservationalist and the recreationalist, it would be
unforgivable to lose this relatively pristine area to the
leapfrogging, trampling invasion of the subdivisions.

CHAPTER XIV
CONCLUSIONS
1.

There is a significant amount of local interest from
all levels of the community in the creation of a
local recreational feature within the study area.

2.

The recreational potential of the San Saba River
Basin betv/een Fort McKavett and Menard is moderate.
If compared to many other river areas within the
region of San Antonio, the irecreational potential
of the study area is low.

3.

The greatest handicap to the area for recreational
development is the low and often sporadic flow of
the San Saba River.

4.

The potentiality for recreation is in a direct
proportion to the amount of money willing to be
spent on such developments.

5.

Clear Creek Lake headsprings area is too environmentally fragile to be opened to the public.

6.

If Clear Creek Lake area were opened as a private—
and thus restricted in visitation—recreational
facility, there would be increased probability of
not e>'ceedincj what wouid appear to be a low carrying
capacii'-y for that area.
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V.

The use of the land in the study area will change
from one highly dominated by agrarian pursuits to
one of "second homes" and residential development.

8.

Even as it now exists, many small areas adequate for
campsite development can be found near the river, but
use and users would have to be cognizant of weather
conditions which effect river flow.

9.

The consrruction of a moderately large reservoir
about 6 miles upstream from Menard would regulate
the sporadic flow of the river and provide a lake
approximately 10.5 miles in length.

This lake, in

itself, would open new vistas for the area in the
field of recreation.

This dam would also permit

more use of the river downstream due to the more even
flow that could be dispersed.

CHAPTER XV
RECOMMENDATIONS
I.

Any planning should be done as an anticipation

of forth-coming events and not as a reaction to past
occurrences.
II.

The county of Menard should designate the study

area from the Government Springs location to the low water
crossing in Menard as a county park.

Furthermore, the

county should:
1.

re-examine the proposal by the Army Corps of

Engineers to construct a moderate size storage facility
6 miles upstream from Menard.
2.

acquire by fee simple small (5-30 acres) areas

at each road crossing of the river for public access to
shore lines and for camping sites (see Fig. 13).
3.

obtain a protective easement corridor at least

300 feet wide or extending 300 feet south of the bluffs
on the south side of the river.
4.

cbtain a protective easement for the north side

of the river at a distance no less than State Highway 29
and preferably to the bluffs north of State Highway 29.
These easements would p.r.event further developments on
this iand but would not restrict present land use patterns
from continuing.
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KEY TO DEVELOPMENT
Number

2

Location

Campsites

Proposed Developmvent

NE of San Angelo
crossing

10-15

SE of the San
Angelo crossing

10-12

lowest priority for
campsites of all sites
considered

NW of the Ona
Mile crossing

10-15

campsites. picnic
area; cxcellent shade

NV; of the Six
Mile crossing

15-20

30-55 foot mature oak
trees; fishing

SW of the Seven
Mile crossing

10-15

extend road fo.r
acce3sibility about
100 yards upstream

NW of 'che Beyer
crosf:ing

10-15

gocd boat launching
site

SW cf the Four
Mile crossing

30

biggest accessible
area; good accessibility; excellent
picnic area; excellent
sha de; be &t camps11e
area
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5.

obtain Spitzgarber staga stand—about 7 miles

west of Menard—in fee siiuple and restore it to complement
the two "developed" historjcal sites by showing another
portion of the county's history.
6.

develop a system of trails along both sides of

the river.
7.

provide, in cooperation with the highway patrol

and the Texas Parks and Wildlife Department, law and
regulation enforcement through the county sheriff's office.
8.

provide maintenance of facilities and trails

through the county road department.
9.

provide management of facilities and acquired

territory through the cu.rrent county park officials.
10.

determine the 100 year reoccurrence storm flood-

plain and place the sanitary facilities—if more than
"outhouse type"--outside this boundary to prevent their
damage by flood waters and consequently the pollution of
the stream.
11.

reconstruct the "San Saba" mission with more

attention to historical accuracy.
III.

Fort McKavett should remain a state site and be

reconstructed and fully developed for visitor interpretation.
IV.

The San Saba Rivc;r drainage area in Schleichor

Countv shouid be zoned "for agricu.ltural land use only"
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with provisions to prevent large cattle feeding operations,
V,

The present ovmers of the Clear Creek Lake area

should instigate economic studies to dete.rmine the economic
feasibilities of various private recreational facilities
at that location.
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APPENDIX A:

PLANTS

A limiteci iist of some of the more common plants in
the area includes the following:
Common name

Scientific nam.e

Sunflower

Helianthus annuus

Engelmannda isy

Enqelmannia pinnatifida

Prairie coneflower

Ratibida columnaris

V7estern racrweed

Ambrosia psilostachya

Horehound

Marrubium vulgare

Mexican sagewort

Artemisia mexicana

Orange zexmania

Zexmenia hispida

Canada wildrye

Elymus canadensis

Cane bluestem

Bothriochloa barbinodis

Pinhole bluestem

Bothriochloa perforata

Sideoats grama

Bouteloua curtipendula

Texas cupgrass

Eriochloa sericea

Buffalograss

Buchloe dactuloides

Curly mesquite

Hilaria belangeri

Texas wintergrass

Stipa leucotricha

Vine-mesquite

Panicum obtusum

Purple three-avjn

Aristida purpurea

Red graiTta

Bouteloua trifida

Red three-awn

Aristida longiseta

Tcxas grama
Indiangrass

Bouteioua riqidiseta
c orqhastrii

a nutans
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Switchgrass

Panicum virgatum

Big bluestem

Andropoqon c^erardii

Little bluestem

Schizachyrium frequens

Texas bluegrass

Poa arachnifera

Threeflower melic

Melica nitens

Silver bluestem

Bothriochloa torreyana

Southwestern bristlegrass

Setaria scheelei

White tridens

Tridens albescens

Agarito

Berberis trifoliolata

Condalia

Condalia obtusifolia

Pricklypear

Opuntia
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APPENDIX B:

TREES

The most characteristic types of trees of the study
area are the following
Common name

Scientific name

Live oaks

Quercus virginiana

Elms

Ulmus americana

Pecans

Carya illinoensis

Hackberrie.i

Celtis laeviqata

Black iack

Quercus miarilandica

Post oak

Quercus stellata

Bigleaf shin oak

Quercus sinuata breviloba

Spanish oak

Quercus texana

Mesquitc

Prosopis qlandulosa

Cedar (ashe Juniper)

Juniperus ashei
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APPENDIX C:

POISONOUS PLANTS

Some poisonous plants are the following:
Common name

Scientific name

Lechuguilla

Agave lecheguilla

Jimsonweed

Datura stramonium

Bitterwood (sheepkiller)

Hymenoxys odorata

Sacahuista (goatkiller)

Nolina texana

Poison ivy

Rhus vulqaris

Poison oak

Rhus exima (23)
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APPENDIX D:

MAMMALS

Some of the mammals found in the study area are the
following:
Common name

Scientific name

Opossum

Didelphis marsupialis

Cave bat

Myotis velifer

Hoa.ry bat

Lasiurus cinereus

Red bat

Lasiurus borealis

Guano bat

Tadarida mexicana

Raccoon

Procyon lotor

Ringtail

Bassariscus astutus

Spotted skunk

Spilogale putorius

Striped skunk

Mephitis mephitis

Hog-ncsed skunk

Conepatus mesoleucus

Badger

Taxidea taxus

Gray fox

Urocyon cinereoargenteus

Ccyote

Canis latrans

Bobcat

Lynx rufus

Mexicana ground squirrel

Citellus maxicanus

Rock squirrel

Citellus variegatus

Black-tailed prajrie dog

Cynomys ludovicianus

Fox squirrel

Sciurus niqer

Beaver

Castor canadensis

Hispid cotton rat

Siqmodon hispidus

V7hi te-throatcd pack rat

^eqtoHia albiqi.i! a
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Norway rat

Rattus norveqicus

Nutria

Myocastor coypus

California Jack Rabbit

Lepus californicus

Eastern cottontail

Sylvilaqus floridanus

Pronghorn antelope

Antilocapra americana

White tailed deer

Odocoileus virginianus

Armadillo

Dasypus novemc inctus (6)
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APPENDI.X E:

BIRDS

Among the many varieties of birds that use the land
within the study area are the following:
Comm.on name

Scientific name

Canada goose

Branta canadensis

Mallard

Anas platyrhynchos

Pintail

Anas acuta

GadweJ.l

Anas strepera

American widgeon

Mareca americana

Shoveler

Spatula clypeata

Blue-winged teal

Anas discors

Green-winged teal

Anas carolinensis

Lesser scaup

Aythya affinis

Common goldeneye

Bucephala clangula

Bufflehead

Bucephala albeola

Turkey vulture

Cathartes aura

Black vulture

Coragyps atratus

Cooper•s hawk

Accepeter cooperii

Sharp-shinned hawk

Accipiter striatus

Marsh hav/k

Circus cyaneus

Red-tailed hawk

Buteo jamaicensis

Red-shouldered hawk

Buteo lineatus

Peregrine falcon

Falco pereqrinus

Sparrow hawk
Wild turkey

Falco sparverius
Meleagris gallopavo
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Scaled quail

Callipepla squamata

Bobwhite quail

Colinus virginianus

Great blue heron

Ardea herodias

American bittern

Botaurus lentiqinosus

Killdeer

Charadrius vociferus

Solitary sandpiper

Trinqa solitaria

Willet

Catoptrophorus semipalmiatas

Common snipe

Capella gallinago

Rock dove

Columba livia

Mourning dove

Zenaidura macroura

Yellow-billed cuckoo

Coccyzus americanus

Roadrunner

Geococcyx californianus

Screech cwl

Otus asio

Great horned owl

Bubo virqinianus

Short-earad owl

Asio flammeus

Barn owl

Tyto alba

Belted kingfisher

Meqaceryle alcyon

Yellow-bellied sapsucker

Sphyrapicus varius

Hairy woodpecker

Dendrocopos villosus

Dovmy v^oodpecker

Dendrocopos pubescens

Eastern kingbird
Western kingbird

Tyrannus tyrannus
Tyrannus verticalis

Great crested flycatcher

Myiarchus crinitus

Eastern Phoebe

Sayornis phoebe

Traill f3ycatcher

Empidonax traillii
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Horned lark

Eremophila alpest.ris

Cave swallow

Petrochelidon fulva

Bank swallow

Riparia riparia

Blue jay

Cyanocitta cristata

White-necked raven

Corvus cryptoleucus

Common crow

Corvus brachyrhynchos

Brovm c.reepe.r

Certhia familiaris

Bewick's wren

Thryothorus ludovicianus

Mockingbird

Mimus polyglottos

Brown thrasher

Toxostoma rufum

Robin

Turdus migratorius

Hermit thrush

Hylocichla guttata

Eastern bluebird

Sialia sialis

Sprague's pipit

Anthus spraqueii

Cedar v/axwing

Bombycilla cedrorum

Loggerhead shrike

Lanius ludovicianus

Starling

Sturnus vulqaris

Red-eyed vireo

Vireo olivaceus

Orange-crownod warbler

Vermivora celata

Yellow v/arbler

Dendroica petechia

Yellowthroat

Geothlypis trichas

House sparrow

Passer domesticus

Eastern meadowlark

Sturnella magna

Tricolored blackbird

Aqelaius tricolor

Brewer's blackbird

EiLPlísqu^s cVanocepha 1 us
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Brown-headed c:owbird

Molothrus ater

Orchard c r i o l e

Icterus spurius

Summer t a n a g e r

Piranqa rubra

Cardinal

Richmondena cardinalis

Blue crrosbeak

Guiraca caerulea

Painted bunting

Passerina ciris

American goldfinch

Spinus tristis

Rufous-sided towhee

Pipilo erythrophthalmus

Savannah sparrow

Passerculus sandwichensis

Cassin's sparrow

Aimophila cassinii

Chipping sparrow

Spizella passerina (21)
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APPENDIX F:

FISH

Some of the common species of fish in the study area
are the following:
Common name

Scientific name

Largemouth bass

Micropterus salmoides

Spotted bass

Micropterus punctulatus

Rock bass, Warmouth

Chaenobryttus gulosus

Bluegill sunfish
or Bream, or Brim

Lepomis macrochirus

Longear sunfish

Lepomis megalotis

Green sunfish

Lepomis cyanellus

Yellowbelly sunfish

Lepomtis auritus

Redear sunfish

Lepomis microlophus

Green-Redear flybrid sunfish
White crappie
White perch

Pomoxis annularis

Freshwater druin

Aplodinotus qrunniens

White bass

Roccus chrysops

Flathead catfish

Pilodictus oliveris

Yellow bullhead catfish

Ictahurus natalis

Black bullhead catfish

Ictalurus melas

Channel catfish

Ictalurus punctatus

Blue catfish

Ictalurus furcatus

Carp

Cyprinus carpio

Buffalo

Ictiobus sp. rafinesque (14)
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APPENDIX G:

AMPHIBIAÎÍS--EXCLUDING

POISONOUS SNAKES
Some amphibians—excluding poisonous snakes--are the
following:
Common name

Scientific name

Mud turtle

Kinosternon subrubrum

Common snapper

Chelydra £serpentina

Saw-tooth slider

Pseudemvs floridana

Western box turtle

Terrapene ornata

Collared lizard

Gambelia wislizeni

Earless lizard

Holbrookia maculata

Collared uta

Urosaurus ornatus

Texas horned lizard

Phrynosomai cornutum

Whiptail lizard

Cnemidophorus sexlineatus

Rough green snake

Opheodrys aestivus

Ground snake

Sonora semiannulata

Hog-nosed snake

Heterodon nasicus

Flat-headed snake

Tantilla coronata

Central Texas whipsnake

.Masticophis taeniatus

Blue racer

Coluber constrictor

Coachwhip snake

Masticophis flaqellum

Patch-nosed snake

Salvadora lineata

Texas rat snake

Elaphe obsoleta

Glossv snake

Arizona elegans

Bull snake

Pituophis melanoleucus
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Holbrook'3 kingsnake
holproo j
Long nosed snake

Rhinocheiluf:^ lecontei

Diamond backed water snake

Natrix rhombifera

Checkered gar-cer snake

Eutoenia elegans marciana

Lyre snake

Trimorphodo.n lambda

Couch's spade foot

Scaphiopus couchi

Fowler tcad

Bufo voodhcDusei f o v / l e r i

Cricket frog

Ac.ris crepitans

Bull frog

Rana catesbeiana

Leopard frog

Rana pipiens

Narrow-mouth frog

Microphyla olivacea

Barred tiger salamander

Ambystoma m.aculatum

Slimy salamandeis

Plethodon glutinosus (47)

