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PREFACE

The purpose of this thesis is to point

out the influence that the geologic structure of

the Balcones fault has h r-d upon cultural development

in its adjacent areas. The basic principles dis-

cussed in this thesis are not new, but a thorough

discussion of the subject has not been set down for

future reference.
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INTRODUCTION

Physical environment has played a great part in de-

termining the growth and progress of culture in Texas. Within

its borders ere found many kinds of climate, topography and

living conditions which provide for various types of rural and

urban development. This physical environment to a considerable

extent is dependent upon the geology of the territory; there-

fore, the geology of Texas has been a greet underlying factor

in the cultural development of this State. Texas offers a

diversity of conditions that is seldom equalled in one state,

and it is to this diversity that she owes her economic and

social development.
l

It would be impractical in studies of this nature to

deal with the whole area of the state; therefore, the Balcones

fault zone and adjoining portions of the Edwards Plateau to the

northwest end the Black Land Prairies on the south east have been

selected for consideration in this thesis. This entire region

Texas Almanac. 1939-1940, p. 33.

1
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can well be used to illustrate the relationship between

geology and culture since the agricultural areas to the east

and the ranching country to the west are both the direct result

of the Balcones fault. The exact location of these areas to

be discussed is shown in Figure 1.

The Balcones fault cuts across the State from south-

west to northeast, dividing it into upper and lower portions.

Over much of this distance the fault separates the Black Land

Prairies of the Gulf Coastal Plains from the Edwards Plateau.

Going from east to west in the vicinity of Austin one would

cross a pronounced escarpment caused by the fault. This ap-

pears as a sharp line of timbered hills when it is approached

from the gently rolling undulating topography of the Black Land

Prairies. These hills are covered mostly by cedar with heavy

vegetation appearing near the numerous springs which originate

along the fault. The appearance of the soil changes from the

rich black color of the Prairies to cream-colored rocks and

marl of the Plateau area and the thickly populated section fades

into sparsely settled communities. There is a manifest change

in floral, cultural, and topographical scenery as the Balcones

escarpment is viewed from the edge of the flat Black Land

Prairies. When the Balcones fault is approached from the Edwards



FIGURE 1

Map of the Balcones Fault Zone and

adjacent portions of the Edwards

Plateau and the Black Land Prairies.
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Plateau, it seems to be the frayed and ragged edge of the

tableland with outlying buttes and high cliffs that suddenly

drop off into a very fertile end comparatively level stretch

of dark chocolate to black colored land.

In the following pages it will be pointed out that

the Balcones fault was somewhat responsible for the general

physical conditions of the Edwards Plateau, the Black Land

Prairies, and the many springs with attendant population centers

along its course.



Figure 2.

View of the Balccnes Escarpment from the flat

Black Land Prairies taken between San Marcos

and Austin on the old San Antonio road.



CHAPTER I

THE GEOLOGY OF THE BALCONES FAULT ZONE

AND ITS ADJACENT AREAS

History

The Balcones fault without name was first shown on

a map by Humboldt in 1812 and later by Ferdinand von Roemer in

1849. It was first recorded by S. D. Cope in 1880
2

; first ob-

served by a geologist named, G, W. Munoch; and first named by

R. T. Hill in 1899. The type locality is on Helotes Creek,

Bexar County, about 18 miles northwest of San Antonio where the

fault was first observed.

Location

In tracing the exact location of the fault one finds

that it is not a long single continuous break but a series of

individual faults and folds beginning at the east central border

of Kinney County and extending to the town of Ross in McLennan

2
Sellards, jfl. H., Baker, C. L., The Geology of Texas.

Univ. of Texas Bull. 2401, Vol. 11, 1924, p. 49.

6
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County. Its course is easterly through Uvalde and part of

Medina counties; east, northeast through Medina, Bexar, and

part of Comal counties; and north, northeast through Comal,

Hays, Travis, Williamson, Bell, and McLennan counties. There

have been reports of the fault appearing as far north as Mc-

Kinney in Collin County and as far south as Del Rio in Val

Verde County, but there is no definite proof that it is the

Balcones fault.^

Figure 1 shows the position of the major faults and

folds and the extent of the entire fault zone.

A more exact location of the fault may be given by

showing its position with respect to the major towns which ap-

parently follow its course. At Uvalde there are two belts of

faulting. The major belt is parallel to the Balcones escarp-

ment, trending northeast and located five and one-half miles

north of the town. The minor series lies about three miles

southeast of the town with a general trend to the northwest.

In small areas parallelism may be seen in both fault systems.^

2
lbid., p. 49.

Alexander, Geology of the Coastal Plain of

Texas West of the Brazos River. U. S. Geol. Survey Prof. Paper

126, 1924, p. 150.
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In Medina County the major fault crosses the Medina

River about five miles north of Rio Medina. A minor fault

crosses the river between this point and the small town of

Castroville.
5

In Bexar County one fault crosses the San Antonio-

Aransas Pass railway at Viva Station two miles south of Leon

Springs. Another fault crosses this railway at the northwest

edge of the city of San Antonio.
8

At New Braunfels the Balcones fault cuts across Landa

Park on the western side of the town.

The Southwestern State Teachers Normal school is

7
situated on the upthrown block of the fault in west San Marcos

(Figure 3;.

In the vicinity of Austin the major fracture extends

from Watters Park southward by Spicewood Springs, Amboy, the

east foot of Mount Bonnell, Bull Creek, and Oak Hill. Minor

faults are found along Big Walnut, Barton, Shoal, Williamson,

and Onion creeks.
B

s
Deussen, o£. cit.

. p. 130.

6 lbid.

7
lbid.

B lbid.



Figure 3.

Southwestern State Teachers Normal

School on up-thrown block of fault,

San Marcos, Texas

figure 4.

East foot of Mount Bonnell, Austin, Texas.
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Northward the fault is found slightly to the west

of Georgetown and in the valleys of the Nolan and Lampasas

rivers at Belton.
9

The last definite trace of the Balcones

fault is at Waco, where it may be noted between the city and

the west margin of the outcrop of the Austin chalk on the Bosque

River, some four miles to the northwest of the city. The fault

is indicated here by the data secured from two artesian wells.^

Surface Expression

In examining the fault area, it is found that there

are many individual faults, folds, and sub-zones of faulting

that do not as a rule coincide exactly with the general trend

of the fault Consequently, the escarpment caused by

this faulting presents an uneven front. It is not a vertical

cliff as one might expect but an indented line of sloping hills

leading up from the lower plain to the flat-topped plateau sum-

-12
mits of Edwards or Ulen Rose Limestone.

9
Hill, R. T., Geography and Geology of the Black and

Grand Prairies. 21st Annual Report, U. S. Geol. Survey, Part

VII, 1901, p. 592.

o£. cit.
,

p. 129.

and Baker, o£. cit.
, p. 57.

12
Hill, R. T., and Vaughn, T. W., Description of the
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Two outstanding examples of these sub-zones may be

observed at Austin end San Marcos. From Mount Bonnell to the

Tom Miller dam, west of the city limits of Austin, there is a

considerable amount of faulting which controls the course of

the Colorado River. In this vicinity there is a pronounced

escarpment with its highest summit about 400 feet above the

margin of the lower plains. The faulting separates into two

belts as it goes southward from Austin with the west belt pass-

ing through Oak Hill while the other deviates in the direction

of Manchaca. Prominent faulting and a resulting escarpment are

again found at San Marcos. Here there are two sub-zones that

diverge in the direction of New Braunfels to points five or six

13
miles apart.

The most pronounced faulting of the Balcones zone is

in the area between Uvalde and Austin where the fault curves

around the Llano uplift.
l4

In Uvalde County the displacement

is found to be as much as 1,300 feet in some places. In south-

west Bexar County the combined faulting and accompanying dip

Austin Quadrangle. U. S. Geol. Survey, Geol. Atlas of U. S.

Austin Folio, 1902, p. 1.

and Baker, o£. cit.
,

pp. 58-59.

14Ibid.. p. 50.
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amount to 1,500 to 1,700 feet. In Travis County in the vicinity

of Austin the throw is 500 As the fault is traced

northward the displacement is less until near Waco it becomes

of little importance.

The entire system of the Balcones fault may be de-

scribed in three parts; the southwest part or the monoclinal

fold area, the central part with the most pronounced faulting,

and the northeast part, the zone of minor faulting. All faults

are of the normal or gravity type with the downthrow side toward

the They are the results of a bending or slipping

away of a gradually depressed land mass to the southeast from a

more rigid land area.^ 7
The strata on the seaward side of the

faults have been dropped down so that any particular bed, as the

top of the Edwards, lies 500 to 1,400 feet lower on the coast-

-18
ward or downthrow side of the fracture.

o£. cit.. p. 129.

and Baker, o£. cit.
. p. 50.

17
Ibid., p. 62.

!®Hill, H. T., and Vaughn, J. W., Geology of the Edwards

Plateau find the Rio Grande Plains Adjacent to Austin and San

Antonio. Texas, U. S. Geol. Survey 18th Annual Report, Part 11,

1896-1897, p. 259.
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Age

It is not improbable that the first faulting in the

19
Balcones zone was Mesozoic in age. At that time there was

a paleoplain over most of the Texas Coastal Plains, As the

eastern border of the plains was tilted and lowered below sea

level, faulting and folding developed. This action continued

through the remainder of the Mesozoic until late in the Cenozoic

at which time (Pliocene; the present form of the Balcones fault

was probably established. The fault, as seen on the surface

today could scarcely be older than the Pliocene because of the

newness of its topography. There has been renewed activity

along the fault plane in the Pliestocene and even in the present

time as indicated by the small earthquake recorded in north-

eastern Texas and southeastern Oklahoma April 11, 1934.
21

-

Formations

The surface formations affected by these faults are

all of Cretaceous age. The faults of small throw may cut only

and Baker, o£. cit.
,

p. 60.

20Ibid., p. 49.

21 Ibid., p. 61.
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into the Cretaceous, while, the larger ones may penetrate

through it into the older beds below. The exact formations af-

fected are shown in the geologic columns of the Balcones fault

zone on the following page.

Drainage

The drainage of this area goes directly across the

Balcones escarpment to the south and southeast. Before the

numerous streams cross the fault zone their channels are cut

down approximately to the level of the inner plains.ln this

manner they have cut deep canyons in the Edwards Plateau and

deposited wide fertile flood plains on the Black Land Prairies

below. The rivers that are prominent in this area ere the

Nueces, the San Antonio, the Guadalupe, the Colorado, and the

Brazos. Their tributaries are the Leon and Lampasas rivers

draining into the Brazos, the Llano and Pedernales draining in-

to the Colorado, the Blanco and San Marcos flowing into the

Guadalupe River, the Medina River and Cibolo Creek draining into

the San Antonio River, and the Erio into the Nueces River.

22
Hill and Vaughn, Geology of the Edwards Plateau and

the Rio Grande Plains Adjacent to Austin and San Antonio. Texes.

p. 204.
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CRETACEOUS FORMATIONS IN THE BALCONES FAULT ZONE
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From The Geology of Texas. The University of Texas Bulletin 3232,

p. 270.
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These streams and their tributaries drain the entire portion

of the Edwards Plateau end Black Land Prairies under consider-

ation.

Springs

Many of the great artesian springs of Texas are found

along the Balcones fault zone. The largest ones are located at

San Antonio, New Braunfels, San Marcos, Manchaca, end Austin.

Smaller springs rise further north and northeast at Round Rock,

Georgetown, Salado, Belton, Waco, and West along the fault. All

of these springs have many characteristics in common. They ap-

pear as extensive pools, never by Cascading from a bluff. The

water is very clear; yet it possesses a slight bluish or green-

ish color. Seventy-five degrees is the average temperature and

all the water tastes very much alike. The size of the main

springs of this area is indicated by the following chert com-

piled by 0. E. Meinzer.
2^

Here it is shown that these springs are not constant

in their output but that they fluctuate with the wet and dry

seasons. A probable reason for this is that the underground

O. E., Large Springs in the United States.

U, S. Geol. Survey Water Supply Paper 557, 1927, p. 31.
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MAIN SPRINGS IN BALCONES FAULT AREA

aquifers are large, continuous channels in the limestone which

permit rapid progress of the water from intake to output area.
24

Because rainstorms and dry spells do influence the flow of these

springs, it is possible to assume that the water does not come

from any deep or distant source.
25

It has been the general belief for many years that the

Travis Peak formation was the aquifer for the majority of the

springs in the Balcones zone. However, in the Geology of Texas,

Bull. 3401, it is stated that the basal sands of the Trinity,

the Paluxy sands, plus the limestone of the Glen Rose and Edwards

were the conduits.

24 Sellards and Baker, o£. cit.
,

p. 367.

s
Meinzer, o£. cit.

,
p. 27.

Springs Locality Length of Record
Low

Discharge

High

Comal Hew Braunfels 15 Measurements 207 400 250

San Marcos San Marcos 6 1/4 Vfears and

other measuKewten^s

75 300 135

San Antonio San Antonio 6 2/3> Years and

other measurements

0 200 90

Barton Austin 17 Months and 95

measurements

12 139 40
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A further has been made to the author

that only the Glen Rose or the Edwards or both formations are

the aquifers. The aquifer could not be Travis Peak because

every well that has been drilled down in that horizon at Austin

has flowed sulphur and salt water. There is little possibility

of a chemical miracle that could change distasteful mineral

water to fresh drinking water by merely rising through fault

planes and joints to the surface, as these springs do. Because

of this, it is reasonable to believe that the aquifer is some-

thing other than Travis Peak. Down the dip of the fault toward

San Antonio the water in Travis Peak becomes less mineralized,

but this is probably because there are many large streams in

that vicinity that could freshen this strata by seepage. In

the Austin region there are insufficient streams to do this.

"Dead Man’s Hole” on the Pedernales is a deep pool of clear

water but several miles down-stream the river is completely dry;

the fresh river water is seeping into the river gravels and on

into the Travis Peak. This is an example of how the water of

the Travis Peak may be freshened, but it is very doubtful that

it could produce the spring water found in the fault springs.

Pfi
Personal conversation with Dr. F. L. Whitney, 1940.
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On the basis of the above facts it was suggested

that the springs are fed from lakes in underground caverns of

the Glen Rose or Edwards limes cone or both. The Glen Rose for-

mation is the more likely aquifer because it outcrops over a

larger area, and probably could collect enough water to supply

the numerous large springs. However, it is also quite probable

that the Edwards in some places is the conduit. Two proven

cases concerned with the theory of underground caverns are the

springs called Jacob's Well located southwest of Austin and

those at San Marcos.

Jacob's Well is a hole thirty feet deep and about

thirty feet wide fed with spring water. There is a cavern in

the Glen Rose a short distance away. When this cavern was ex-

plored, it was found that the floor of the cave was at the same

level as the surface of the springs. When pebbles were dropped

through cracks in the cavern floor, they splashed in water many

feet below. From this evidence it is quite possible to conclude

that the water in the cave and the water entering Jacob's Well

are at the same level and that there is a connecting channel

between the two.

At San Marcos somewhat of the same situation was dis-

covered. Beaver Cave located near the main springs in San Marcos
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was explored. Here was found a large lake at the bottom of

the cave located at the same level as the spring rising in San

Marcos Lake. This would lead to the conclusion that the two

lakes have a connecting conduit.

Another possible aquifer of the springs is the bed-

ding planes of the Edwards limestone. Percolating waters in

the limestone formed channels between the beds as well as

numerous caves in the formation.

There is still another likely origin of the spring

water along the Baleones fault. It may be that the water col-

lects in the Glen Rose and flows in this horizon until it

reaches the Oak Hill fault. Here the water rises up the fault

by hydrostatic pressure to the Edwards formation. The water

enters the Edwards and flows in this conduit to the fault

springs.

No matter what possibility we choose for the origin

of the spring water, it reaches the surface because of the

fault. The fault serves as a dam for the conduits coming from

the plateau and, as they are cut off, the water comes to the

surface. This is substantiated by evidence produced from wells

drilled on either side of the fault. In some places wells

drilled on the plateau side produce a large amount of water
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while wells on the other side yield but For a

generalized diagram showing how a spring is formed refer to

Figure 5.

In San Antonio there are two sets of springs worthy

of note. The San Antonio springs (Figure 6) located directly

behind Incarnate Word College yield 27,000,000 gallons of water

per day and form the San Antonio River, which flows through

the heart of the city.
2®

These springs are in the Edwards

limestone.

The other group of springs are San Pedro springs in

San Pedro Park which originate two miles north of San Antonio

springs.
29

They give rise to San Pedro Creek which flows into

the San Antonio River below the city. The springs flow out of

Edwards limestone at the surface, and appear to be two large

pools of clear water that supply the swimming pool and then

flow into the creek below (Figure 1),

Comal Springs, located at New Braunfels, are regarded

and Baker, o£. cit.
. p. 370.

2 ®Tyson. A. K., Source of Water along the Balcones Fault

Thesis, p. 38, 1924.

29

Meinzer, op. cit.
,

p. 37.

s°lbid.
.

p. 37.



FIGURE 5



Figure 6.

San Antonio Springs at head of San Antonio River,

San Antonio, Texas.

Figure 7.

San Pedro Springs, San Antonio, Texas.
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as the largest springs in Texas. The Edwards Plateau ends in

an escarpment about one mile northwest of New Braunfels and

from a fissure in the Edwards limestone at the foot of the

scarp issue many large springs.'
sl

Some flow directly from the

fissure, while others rise in the creek bed. One is especially

noticeable as it bubbles up above the water level in typical

artesian fashion (Figure 10). There is one magnificent spring

in that group that yields 100 second-feet of water per day. The

total production of all of this set of springs is 200,000,000

gallons per day,^2 which flows together to form Comal Lake and

Comal River, which in turn empties into the Guadalupe River

just below New Braunfels.

At San Marcos the springs originate from openings in

the Edwards limestone at the foot of the Balcones scarp and

form Spring Lake nearly one-half mile long which gives rise to

the San Marcos The springs appear at the head of the

lake along the west bank as well as in the lake bed (Figures 11,

12, and 13;. They have a capacity for flowing 57,000,000 gallons

51Meinzer, o£. cit.
,

p. 37

SSfyson, o£. cit.
. p. 38.

33ibid., p. 37.



Figure 8.

Comal Springs,

New Braunfels, Texas

Figure 10.

Bubbling Artesian Spring,

Comal Spring,

New Braunfels, Texas



Figure 11.

Head of Spring Lake,

San Marcos, Te^.es

Figure 12.--One of San Marcos Springs

Figure 12.

Springs in Spring Lake,
San Marcos, Texas
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of water per day.
s4

Thirteen miles south of Austin on the old San Antonio

road are Manchaca Springs. The water comes out of a fissure in

the Austin chalk and flows into Onion Creek. The exact yield

is unknown, but it is somewhat less then that of Barton Springs.

In Austin several springs are found along secondary

faults. The most important ones are Norman and Taylor springs

found east of the foot of Mount Bonnell; Sand and Cold springs

located between Austin dam and the city of Austin, Seider springs

on Shoal Creek, Bee Springs and Barton Springs.

Barton Springs are the best known of the group and are

to be found in Barton Creek about one-fourth mile above its

entrance into the Colorado River. There are groups of springs

on either side of the creek. One large fissure spring on the

east side (Figure 14; and several in the creek bed are found

directly in front of the Barton Springs Beth House. These to-

gether furnish about 16,000,000 gallons of water per day.

Smaller springs are located along the fault between

Austin and Waco. The first of these are those at Round Rock.

4
Meinzer, o£. cit.

,
p. 35.

S5
Tyson, o£. cit.



Figure 14.

Barton Springs, Austin, Texas.

Figure 15.

Swimming pool formed by Barton Springs
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Merrill Spring (Figure 16) rises one and one-half miles east

of Round Rock just off the south side of the Hutto road. It

flows from a fissure in a small cliff of Edwards limestone and

runs into Brushy Creek. It is reported that this spring has

never run dry and that it supplies the water for the surround-

ing area. Wilbarger Spring (Figure 17j is located three and

seven-tenths miles west of Round Rock, one-fourth mile upstream

from the old Wilbarger lob cabin on Brushy Creek, the water flow-

ing from the Edwards limestone.

At Georgetown there are two springs located in San

Gabriel Park one mile west of the Waco-Austin highway. They

form small pools and then flow into the San Gabriel River

(Figures 18, 19, and 20).

There are four larger gushing springs at Salado located

directly to the east of the Waco-Austin highway on the south side

of the Salado River. Three of these flow from the Edwards

limestone while one bubbles up above the surface of the water.

This one is a typical artesian spring (Figure 21). These springs

were probably one of the factors that led Salado to be considered

for the capital of Texas at one time.

The next springs to be examined are those just south

of Belton called Black Springs (Figure 23). These may be



Figure 16,

Merrill Spring,

Round Rock, Texas.

Figure 17.

Wilbarger Spring

Round Hock, Texas



Figure 18.

Figure 19. Figure 20.

Springs at Georgetown, Texas



Figure 21.

Springs at

Salado, Texas.

Figure 22.

Spring at

Salaclo, Texes



Figure 23.

Black Springs, near

Belton, Texas.

Figure 24.

Miller Spring

Belton, Texas
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reached by turning west 200 yards south of the Lampasas River

and traveling one and three-tenths miles to the Boy Scout Camp.

These springs are also in the Edwards limestone and produce

enough water to fill a large swimming pool in twelve hours.

Miller Springs (Figure 24 ) are located between Temple

and Belton about 100 yards from the McGregor highway on the

Leon River. They are well-known in this vicinity but are flow-

ing below normal at the present time.

There are many springs in Waco, but the largest and

best known of these are Hueco Springs (Figure 25) below the old

suspended bridge on the Brazos River and Proctor Springs in

Cameron Park. 801 l Springs and Bennett Springs located about

seventeen miles north of Waco are the northernmost springs

found in the belt of the Balcones fault zone. 801 l Springs are

comparatively constant in their flow and form a small lake near-

by (Figure 26). They furnished water to supply the surrounding

country for many years.

It is quite evident that these springs owe their origin

to the faulting of the Balcones system. Their relation to early

settlements and population centers will be discussed later in

Chapter 11.



Figure 25.

Hueco Springs, Waco, Texas

Figure 26.

Lake formed by 801 l Springs, West, Texas
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Topography

The topography of the Balcones fault zone, the Black

Land Prairies and the Edwards Plateau has been influenced by

the development of the fault.

Black Land Prairies

The Black Land Prairies constitute the down-thrown

block on the coastward (southeastern) side of the fault with an

elevation of 400 to 700 feet and a very slight general slope to

the southeast.’-
5 ®

It is a rolling, monotonous stretch of land

that is void of sharp relief '
as shown by the following photo-

graph (Figure 27). It is situated in a graben structure formed

by the Balcones fault on the northwest and the Mexia-Luling

fault on the southeast. As it extends northward it becomes

much wider, being a somewhat triangular region as a whole.

The formations that outcrop in the Black Prairies are the Eagle

Ford shale, the Austin chalk, the Taylor marls, and the Navarro

so
Texas Almanac. 1939-1940, p. 36.

37
Hill and Vaughn, Geology of the Edwards Plateau and

the Rio Grande Plains Adjacent to Austin and San Antonio. Texas.

p. 205.

38
Hill, o£. cit., p. 65.



Figure 27.

The Black Land Prairies.
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sands and clays, which are members of the Gulf Series of the

Cretaceous. The Midway clays and sand, e member of the lower

Tertiary, outcrop on the Prairie's eastern At one

time the formations of the C-ulf series and the upper Tertiary

may have been deposited over much of the area of the Edwards

Plateau as well as the Black Land Prairies. When the Balcones

faulting occurred, the southeastern portion of this area (the

Black Land Prairies} dropped down forming a trough structure

with gentle slopes and level areas, affording little chance of

removal by erosion. Thus the Black Land Prairies retained a

great deni of their original soil. These beds with their high

lime and clay content provided the material which form the bleck,

waxy, highly productive soils from which the Black Land Prairies

take their name. The factors involved in forming this soil

were climatic and weather conditions, topography and grouhd

water factors, natural vegetation and certain chemical sub-

stances such as calcium and sodium compounds. The black color

of the soil is superficial and is the combined result of the

E. H., Natural Regions of Texas. Univ. of

Texas Bull. 2113, 1921, pp. 102-102.

40
Hill, o£ cit.. p. 65.

41
Johnson, o£. cit.

, p. 102.
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reaction between excess lime, roots, and debris of surface

vegetation. The Balcones fault is responsible for the favor-

able position of the Black Land Prairies, which in turn has al-

lowed the exceedingly productive, highly cultivated soil to be

developed in this region.

Edwards Plateau

The Edwards Plateau, located on the upthrow side of

the Balcones fault, is about 500 miles long and 280 miles wide,

with an elevation of 1,000 to 3,000 feet, and an almost im-

perceptible dip to the south or east.
44

This table land is oval

shaped
,

bounded by descending escarpments on the south and south-

east. It is a region of steep canyons and sloping hills capped

with light colored limestones and marls (Figure 28j. Structural-

ly the beds of the plateau are quite horizontal4s producing a

AO

Hill, R, T., Classification and Origin of the Chief

Geographic Features of the Texas Region. Am. Geol., Vol, V,

1890, p. 15.

43
Hill and Vaughn, Geology of the Edwards Plateau and

the Rio Grande Plains Ad.jacent to Austin and San Antonio. Texas.

p. 204.

44
Sellards and Baker, o£. cit.

. p. 85.

and Vaughn, Geology of the Edwards Plateau and

the Rio Grande Plains Adiacent to Austin and San Antonio. Texas
.

p. 204.



Figure 28.

View of Edwards Plateau taken about 10 miles

west of Austin on Fredericksburg road.
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noticeable contrast to those on the down-throw side

Land Prairies ) which dip as much as one and one-half degrees

gulfward as shown by Figure 31.

The strata which compose much of the surface of the

plateau are limestone of the Glen Hose and Edwards age. As

stated before, at one time the areas that are now the Edwards

Plateau and Black Land Prairies may have been covered by rocks

of upper Cretaceous and lower Tertiary age. when the faulting

occurred, the plateau region was elevated in relation to the

down-thrown Prairies of the southeastern side. As the eleva-

tion occurred, the streams were rejuvinated and allowed to en-

trench their beds into the lower Cretaceous formations. They

have cut cliffs of alternating bluffs and benches or slopes

which follow the line of stratification and give the appearance

of terracing to the landscape. Thus, erosion became an active

agent on the plateau,-and the valuable soil forming formations of

the Gulf Series and the lower Tertiary, if ever present, have

been removed exposing the hard, resistant Glen Rose and Edwards

limestone with their thin soils. The entire area of the Edwards

AA

Hill and Vaughn, Geology of the Edwards Plateau and

the Rio Grande Plains Adjacent to Austin and San Antonio. Texas.

p. 204.
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Plateau may not be included in this mature topography, for

there are extensive remnants of the former plain which have

been unaffected by erosion.



CHAPTER II

CULTURAL DEVELOPMENT OF THE AREAS

It is the purpose of this dissertation to describe

the geology of the Balcones fault in relation to the Edwards

Plateau and Black Land Prairies and show how it influences the

culture of these regions. In few areas does geology have such

a widespread, apparent if not real, influence upon the culture

as it does in these areas under consideration. The fertile

soils of the Black Land Prairies are the result of the disinte-

gration of the clays and shales of the Gulf series preserved by

the fault. The soils of Edwards Plateau are thin, scarce, and

largely removed by erosion due to the uplift that caused the

Balcones fault. The topography of both regions as well as the

springs along the escarpment also owe their existence to the

fault.

Effects of Natural Surroundings on Early Settlements

The natural surroundings had a rather marked influence

on the early settlement of this territory. The down-throw side

of the Balcones fault was the logical and psychological site for

colonization. Here the necessities of life were available to

43
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all who wished to take advantage of them. Wooded areas on the

escarpment and along the rivers and creeks at the base of the

fault could be used for fuel and building necessities. The

fault scarp was dissected into a series of high-walled valleys

that offered protection from the severe "northers" and hot sun.

Springs were plentiful along the fault and vast stretches of

fertile soil were ready for cultivation. Wild game was ob-

tainable but not nearly so plentiful as it was on the adjoining

For these reasons alone one would expect the down

thrown block of the Black Land Prairies, as it is called, to be

more quickly and densely populated than the Edwards Plateau.

However, there was still another influencing factor—the psycho

logical effect of physical environment. Most of the settlers

were traveling from Louisiana, Mexico, or from the Gulf Coast.

The hills of the up-throw side of the Balcones escarpment acted

as a barrier when they appeared because these were the first

"mountains” encountered by the settlers. Rather than venture

the hardships of the rough topography, those people stopped and

Dudley Richard, History of Hays County. 1932

Thesis, p. 92.

4 ®Lowrie, Samuel Harman, Culture Conflict in Texas.

1821-1835. 1935, p. 17.
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took advantage of the springs along the fault zone, fertile

soil, and abundant timber adjacent to the Black Lend Prairies.

Natural surroundings influenced the method of pioneer

travel to a great extent. Because of the lack of navigable

streams, most of the traveling was done by lend. Once the

people were settled in this area, they used the streams for

some shipping purposes, but land travel was generally used for

exploration.4® in rainy seasons the Trinity was considered the

best navigable stream in Texas, as it was open for boats about

500 miles from its mouth. This was a very unusual occurrence,

for generally a boat could travel only as far upstream as Liber-

ty in Liberty County. In a good season the Brazos River was

navigable 200 miles inland; however, Kichmond, in Fort Bend

County, was the usual journey's end. Small boats could ascend

the Colorado as far as Austin in the wet season, but the travelers

did not depenc on this method of transportation when they were

exploring new lands in which they were to make their homes.

As the lands adjacent to the streams were extensively-

cultivated, the river beds and flood plains were loaded by sheet

waste and settling debris so that the rivers are much too shallow

4®Lowrie, Samuel Harman, Culture Conflict in Texas

1821-1855, 1955, p. 17.
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for navigation at the present time.

Effect of Springs on Early Settlements

The presence of a great number of springs is the most

outstanding factor in the cultural development along the fault.

These springs provided an abundant water supply which was the

basic necessity for early thriving communities. They furnished

water for domestic use, irrigation, and water power. The old

water wheels at Camp Warnecke in New Braunfels (Figure 29) and at

San Marcos, are good evidence that the gushing water was har-

nessed for power by the early settlers. For these reasons more

then any others the sites were chosen for such cities as San

Antonio, New Braunfels, San Marcos, Austin, and Waco. At each

one of the main springs there has been a settlement of people and

finally a town or city established there.

k

How long Texas was inhabited before the corning of the

white man is a matter of discussion. However, facts seem to

show that for several thousand years before, many tribes of In-

dians inhabited this region.

The Lipan Apaches, who originally occupied northwest

Texas, moved south to the Edwards Plateau during the early

mission period of colonization by the Spanish. These Nomadic



Figure 29.

Old water wheel on Comal River,

New Braunfels, Texas.
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Indians were well developed physically but were crude cultural-

ly. They established no villages but merely wandered and

hunted in the hills. They had no chance to further their cul-

ture into the agricultural stage because the land they had

chosen for their home would not support it. The Tonkawa tribe

inhabited the Black Land Prairies and developed to a more ad-

vanced cultural stage. They lived in small villages and had

agriculture to support them. 49 When the Spaniards ventured into

Texas from Mexico many of the sites chosen by them for settle-

i

ments were already occupied as Indian villages near one of the

main springs along the fault. San Antonio is an excellent

example.

Sen Antonio

As early as 1714 the San Antonio valley was noticed

by St. Denis to be an unusually suitable place for colonization.

Within the next two years Father Antonio de Olivares and a party

set out for this site. He first came upon an irrigation ditch

bordered by many trees which he named Aqua de San Petro or San

Pedro Springs. Two miles further on brought the group to an

49Texas Almanac. 1939-1940. pp. 49-51.
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even more luxuriant growth of trees situated by a large spring

where an Indian village was located. Upon this site a small

mission was established, first called San Antonio de Padua, then

San Antonio de Valero, and much later the Alamo, One of the

oldest settlements in Texas was begun and by 1716 a number of

Spanish families had esLablished their homes on the east side

of San Pedro Creek. At approximately the seme time the Domingo

Ramon Expedition accompanied by St. Denis set up a presidio or

military post there. In 1718, Don Alarcon was sent to re-

inforce this presidio and officially to esteblish the settlement

as a villa or town.so

Between 1718 and 1731 a military post and five mis-

sions were established, the natives were conquered and employed

in cultivation of gardens and fields irrigated by spring water,

and a thriving community existed. The streets of the old town

that grew followed the irrigation ditches, and some of them are

still in existence in San Antonio. Until after the Civil War

of 1860, San Antonio was the largest city in Texas with a popula-

tion of 8,235. Today it has 262,000 people, making it the third

,
F. C., San Antonio and Its Beginnings. 1691-

1751. 1931, p. 8.

51
Meinzer, o£. cit.

. p, 37.
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largest city in the State. This is the population estimate of

1938, as given in the 1939-1940 Texas Almanac.

San Marcos

It was not until many years later that the other

towns along the fault were established, ban Marcos was founded

in 1808 on the San Marcos River. Colonists were brought from

the interior of Mexico instead of from Bexar or Louisiana, as

was the usual procedure. The large springs, abundant wild game,

and ample wood were ideal for community life, but in spite of

all these, ban Marcos did not survive. A large flood and in-

creased Indian raids caused the village finally to be abandoned,

and it was not until 1846 that the town was re-established.

This it was by Americans who were moving westward from Bas-

trop to take advantage of the resources of this country.^

Austin

The first settlement recorded at Austin was at Barton

Springs. It was a small mission made of adobe and used for the

safekeeping of the old records and priceless possessions of the

52
Dobie, o£. cit.

.
p. 16.
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East Texas mission. This site was chosen because of the

presence of springs, wood, and food supply in the form of wild

game and plants. This was only a temporary settlement, and

it was not until the early part of the nineteenth century that

the advantages of this country were again considered for coloni-

zation. Stephen F. Austin, after establishing the two thriving

communities of the Colorado and the Brazos, began to explore up

the Colorado River from Bastrop. He picked the spot about

three miles from the present Congress Avenue to spend his last

peaceful days because of its beauty and restful atmosphere. In

1835 the first grants were given to families in the vicinity of

Austin. In 1838 enough families had collected in this area to

form the little town of Waterloo on the banks of the Colorado

River by Barton Springs. Several years later the Capital of

Texas was moved from Washington on the Brazos to Waterloo. This

change was made because the little town was conveniently located

and surrounded by nature’s best equipment—water, wood, and rich

soil. Its name was changed to Austin in honor of the great

Stephen F. Austin.^

5S
Hardy, Aloise Walker, The History of Travis County.

Thesis, 1938, pp. 18, 22, 38, 45.



52

Temple - Belton

Temple and Belton were never Spanish settlements.

They were begun by Americans from Nashville, Tennessee. These

families had some difficulty with the Spanish government in

getting into Texas, but finally succeeded. The site where

Temple and Heidenheimer are now loceted was surveyed in 1835.

The Belton site was selected in 1835.

Waco

Waco was founded on the banks of the Brazos in 1839,

It takes its name from the Hueco Indians that chose this spot

for habitation before the white man did. The Hueco springs

located below the old bridge on the Brazos River in the city of

Waco were noted for their excellent drinking water long before

a settlement was established there. The well-wooded area in the

river bottoms and to the west of the fault zone furnished suf-

ficient wood for domestic use. The several small springs, the

water in the Bosque and the Brazos rivers, and the fertile soil

of the Gulf series were all available in close proximity, render-

ing this area subject to colonization.

54
Atkinson, Bertha, History of Bell County. Thesis, 1929

pp. 22-35,
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New Braunfels

The largest springs of the Balcones fault were not

utilized until 1845. At this date, New Braunfels was founded

near Comal Springs by s large group of Oerman immigrants. In

1844, the German Emigrant Company brought about 700 persons

to Texas and landed them in Galveston. Later they progressed

to Victoria v/here they stayed and underwent many hardships.

They had been promised new homes above San Antonio, but this

promise was never fulfilled. In 1845 Prince Solms Braunfels,

a German whose duty it was to take care of his people in the

new land, left Galveston and went to San Antonio to purchase

some land for the immigrants to settle on. Before he went,

Ferdinand Lindhiemer, a naturalist, and Mr. John Rahm, an old

Texan, told him about "Las Fontonnas." These were a very large

group of springs celled M The Fountains” by the Indians and

rumored to be an ideal spot for colonization. Upon this ad-

vice he bought the land, and the Germans traveled to their new

home. This tract of land revealed itself to be very well suited

for colonization because of its fertile prairie land, distant

hills covered with useful cedar end oak, elms, and an abundant

water supply in Comal springs. The water power was harnessed,

factories built, and the wheels of industry were set into motion
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by these ambitions German people. Soon New Braunfels became a

thriving trading center.

Culture of the Black Lend Prairies

As has already been intimated, the physical surround-

ings control the number and type of settlements of a new land

to a great extent. In the Black Land Prairies the springs were

responsible for the location of the communities, but the fertile

and easily cultivated soil caused them to grow end progress.

The Black Land Prairie is called the Backbone of Eco-

nomic Texas,
55

It is the richest and largest continual body of

agricultural land in this State.
57

The fertile soil supports

staple crops, making it Texas's greatest cotton, corn, and oats

producing area.
5 ®

Today, there is a denser population per square

mile in the Black Land Prairies than in any other section of Texas

5 5
Dabney, Edgar R., The Settlement of New Braunfels

and the History of Its Earlier Schools. Thesis, 1927, pp. 1-

45.

56
Texas Almanac, 1959-1940. pp. 35-36.

57

Hill, Geography and Geology of the Black and Grand

Prairies, p. 66.

58
Texas Almanac. 1939-1940. pp. 35-36.
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In a study of eleven pertinent counties of the Black Land

Prairies adjacent on the southeast to the Balcones fault zone

it was found that 31.5 people live in each square mile, com-

pared to 9.5 people per square mile for the counties adjacent

to the Balcones fault zone on the north and west. In percentage

terms this means that there are 4.77 per cent of the people of

Texas now residing in this Black Land area. The region desig-

nated as 111 on Figure 30 is the group of counties used in the

tabulation. Populations directly adjoining the fault line could

not be obtained, for there is no accurate way of computing the

population for only a portion of a county. Therefore, the

counties adjacent to the fault zone were necessarily used. The

counties are Zavalla, Frio, Atascosa, Wilson, Guadalupe, Cald-

well, Bastrop, Lee, Milam, Falls, and Limestone. The population

figures of these counties were taken from the 1938 estimate

given in the 1939-1940 Texas Almanac.

Section II of Figure 30 includes the Balcones fault

zone, which consists of a portion of both the Sawards Plateau

and the Black Land Prairies divided by the fault line. All the

large cities, such as San Antonio, Austin, and Waco, which defi-

nitely lie in the Black Prairies, fall in this middle belt on

the map. This unfortunately reduces the population density of

Section 111. By using Section II as a separate area, it was



Figure 50





FIGURE 31
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found that there are 73.6 people in eech square mile. This

figure reflects the presence of the large cities and towns

located near large springs along the fault line.

Soils

The soils in the Black Land Prairies may be divided

into two groups; namely, the Houston Series and the Wilson

Series. The Houston Series is made up of very black material

with an exceptionally high clay and lime content. When it is

dry, the three to five inches at the surface are very friable,

granular, and easily worked, when it is wet, they are waxy

and plastic. Black clays, formed by the Austin and the Taylor,

underlie this type of soil. This friable material is subject to

erosion and could be easily washed; however, the flatness of the

topography prevents this from happening.^

The Wilson series is a non-granular, rather grayish,

sandy clay or fine, sendy loam. It is underlain by tough clay

subsoils which are generally formed on the Beagle Ford shales

and Navarro beds. Usually, we find the Houston soils in the

middle of the Black Land Prairies with the Wilson series on

55
Johnson, o£. cit.

. p. 104.
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either side. Both types of soil ere highly productive and

have maintained their productivity for a period of forty to

fifty years.®^

Because of this excellent soil and rather abundant

water supply, people thrived in this area from the beginning.

Stephen F. Austin's colonies on the Colorado and Brazos rivers

flourished,®-1
- the German settlements at New Braunfels and all

of Comal County prospered, families began to buy tracts of land

for farming purposes in the vicinity of Austin,®2
and the popula

tion of the Black Land Prairies increased. The fertile area

attracted many travelers, several of whom wrote what seemed

fantastic tales about its producing ability.

Immigrants flocked to this miracle land to try their

skill in pioneering. The region was healthful because of its

proper draining systems and absence of The climate

was mild, except for the Texas "northers,
M

ranging from tem-

perate to sub-tropical in temperature. The rainfall of thirty

60 Johnson, ojd. cit.
.

p. 104.

SlLowrie, o£. cit.
. p. 17.

62 Hardy, o£. cit.
, p. 37.

6SHill, Geogrephy and Geology of the Black and Grand

Prairies
, p. 64.
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to thirty-eight inches was ideal for agriculture. The Indian

problem decreased as the population increased, removing one

of the greatest dangers of The territory was

easily accessible by land and even by boat in the proper

seasons.

The many springs and the fertile soil were directly

caused or preserved by the fault, which is, therefore, responsi

ble for the density of population, the number of towns, and the

agricultural economy of this strip of country directly adjoin-

ing it.

Culture of the Edwards Plateau

The natural environment of the Edwards Plateau is

quite in contrast with that of the Black Land Prairies.

Because of this situation the Edwards Plateau side

of the fault was not settled so quickly or so densely as the

coastward side. It did not offer the apparent advantages of

fertile soils, low rolling topography and abundant springs as

the Black Land Prairies did. The possibilities of this land

were not recognized until the Spanish and Mexican settlers came

64.
Texas Almanac. 1939-1940. p. 35.
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across the Rio Grande onto the plateau and started ranching.

As they penetrated the tableland, they realized it was much like

their native country, where they raised cattle and sheep in-

stead of cotton and oats. Thus they began to utilize this

semi-arid territory for ranching purposes, giving us the be-

ginning of an entirely different type of culture on the western

side of the Balcones fault.
65

The settlements were few and widely scattered. It

took a great amount of land, possibly several sections, to sup-

port one family in this plateau country. Thus, there are no

large cities found in the Edwards Plateau. Ranches and small

villages are the prevalent type of habitation with a few

medium-sized towns developed in favorable locations. 66 The

economy of the plateau is strictly a rural one, with farming in

the minority.
67

According to a survey of the jopulation of the

counties of Real, Bandera, Kendall, Blanco, Burnett, Coryell,

and Lampasas, only .966 per cent of the population of Texas is

65
Johnson, E, H., Basis of Commercial and Industrial

Development of Texas. Univ. of Texas Bull. 3309, 1933, p. 15.

Almanac. 1959-1940. p. 41.

67
Hill and Vaughn, Desdrlption o~ the Austin Quad-

rangle
.

p. 2.
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located here with an average of 9.5 people per square mile as

compared to 31.5 people per square mile for the counties adja-

cent to the Balcones fault zone on the down-throw side. The

Edwards Plateau area is designated as I on Figure 30.

These counties were chosen because, here again, as in

the Black Land Prairies, the population directly adjoining the

fault, could not be determined. It was necessary to use the

counties adjacent to the Balcones fault zone in order to com-

pute an average population density relatively close to the

fault line. The average number of people per square mile for

the entire Edwards Plateau is 7.3, which shows that the plateau

reagion as a whole is sparsely populated.

The Edwards Plateau is typical ranch country; however,

there are two parts of it where agriculture is possible. In

the interior where there are quite extensive flat areas, where

the soil is deep enough to justify some farming activity, farming

operations have met with some degree of success. Where farms

are not developed, the country is covered with a thick growth

of range grasses such as curly mesquite.^®

The other location for agricultural communities is in

6 ®Johnson, Natural Regions of Texas. p. 129.
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the stream valleys. The rural population of the plateau has

gathered in these wide and vertile valleys, where the forests

of ash, pecan, elms, and cypress grow, to cultivate the soil

and take advantage of its possibilities.
69

Although there is a considerable amount of agricul-

ture in these strips of land, they constitute but a small por-

tion of the whole Edwards Plateau. It is made up mostly of

slopes and summits which are rocky, and semi-arid, with no

possibility of irrigation. These areas are useful only for

grazing and ranching country.

The inhabitants taking advantage of the physical con

ditions of the Edwards Plateau, raise 80 per cent of the sheep

and practically all the angora goats in Texas, making it the

outstanding wool and mohair producing region of the United

States, if not the world.

69
Hill and Vaughan, Geology of the Edwards Plateau

dhd the Rio Grande Plains Ad.jaoent to Austin end San Antonio,

Texas, p. 208.

70
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SUMMARY

1. Geological processes are responsible for much of

the physical environment of an area which in turn influences

its cultural development.

2. The geologic structure of the eleveted Edwards

Plateau and the down-thrown Black Land Prairies was formed by

the movement that caused the Balcones faulting.

3. The elevation caused the soils of the Edwards

Plateau to be removed, the streams to cut deep valleys and a

rough topography to be formed supporting ranch activities only.

Such a vast amount of land is needed to support each person en-

gaged in the ranching industry that even today the population

is quite smell. There are only 9.5 people per square mile

4. The down-dropped block (Black Land Prairies ) was

protected, and a minimum amount of erosion preserved the rich

black fertile soils of the Gulf Series and lower Eocene beds.

For over 100 years people have been cultivating these rich soils

and developing cities around the numerous large artesian springs

caused by the fault located in this region. Today the Black

Land Prairies have 31.5 inhabitants per square mile, making it

the densest populated area in the State of Texas.

65
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