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ABSTRACT

This paper presents a geologic study of the outcropping

Cretaceous and Quaternary formations in the Palm Valley

Quadrangle, Williamson County, Texas* The Cretaceous system

is represented by the Georgetown, Del Rio, Buda, Pepper,

Eagle Pord, and Austin formations* The Quaternary system

consists of "Upland" gravels and "Brushy Creek" terrace.

The Austin chalk is composed of the following zones in

ascending order: Inoceramus subquadratus, Gryphaea wratheri,

Inoceramus undulatoplicatus, Texanites internodosus, and

Exogyra ponderosa. Paults of the Balcones system are

discussed.
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INTRODUCTION

This paper presents a geologic study of the outcropping

Cretaceous and Quaternary formations in the Palm Valley

Quadrangle, Williamson County, Texas. In addition it pre-

sents a continuation of the paleontologic zonation of the

Austin chalk begun by Marks (1950), Some of the results

are shown on the geologic map (PI. I) accompanying this paper

and are presented in the text.

The Palm Valley Quadrangle is located immediately east

of the town of Round Rock in the southern part of Williamson

County, Texas (Fig. 1). It consists of a five-minute quad-

rangle hounded on the north by latitude N 30°35', on the

south by N 30°30', on the east by longitude 97°35'W., and

on the west by 97°40 , W. f
and contains an area of approximately

28 square miles. There are no towns within the quadrangle.

The highways in the quadrangle are U, S. Highway 79, which

traverses the area in an east-west direction, and the old

Georgetown highway which approximately parallels the western

boundary. The International & Great Northern railroad

crosses the southern portion of the quadrangle parallel to

U, S. Highway 79, and the Missouri, Kansas and Texas railroad

crosses it parallel to the old Georgetown highway. Numerous

graveled roads provide easy access to all parts of the area.

1



Figure 1. Map shewing location of Palm Valley Quadrangle
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The geologic mapping in this quadrangle was accomplished

by walking contacts between formations and fossil zones and

tracing these contacts on aerial photographs of an approxi-

mate scale of 1:20,000. These photographs were later combined

and used to construct the geologic map* Topographic and areal

control was obtained by enlarging the United States Geological

Survey topographic map of the Round Rock Quadrangle (1928)

to the same scale as the aerial photographs. Sections were

measured by means of a handlevel and a steel tape. Thick-

nesses of stratigraphic units were estimated largely from

width of outcrop and consideration of the dip. This was

necessary because of the intensive cultivation in the area

and the consequent dearth of exposures of bedrock. Paleonto-

logic zonation of the Austin chalk was accomplished using

Arkell*s definition of a zone (1933, p. 21).

A zone is a bed or group of beds characterized

by an assemblage of organisms, one of which is
chosen as index species, but need not necessarily
be either confined to its zone or found throughout
every part of the zone.

The zones in this area were readily identifiable in the

field by the fossil assemblage characteristic of each zone,

except in the northeastern corner of the quadrangle where,

because of a paucity of fossils, the contact between zones

remains doubtful. The work in this quadrangle was begun in

the summer of 1950 and completed in the spring of 1951.

The writer wishes to acknowledge the assistance and

criticisms of Keith Young, his supervising professor. The
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writer is also indebted to Professors F. M. Bullard and

F. L. Whitney for their suggestions for the improvement of

this paper. Due appreciation is extended to the landowners

in this quadrangle for their permission to allow the writer

free access to their land. The writer was assisted in the

identification of fossils by Keith Young and Edward Marks.

Previous work in this area was mostly reconnaissance,

Taff (1891, pp, 345-354) described the Cretaceous formations

at Hound Hock and noted that the thickness of the Austin

chalk could not be determined because of faulting. An analys

of the Austin chalk was made by G, H. Wootan from a specimen

taken from the lower portion in Brushy Creek by Taff (p. 51).

Hill (1900, pp, 259-336) described the Cretaceous formations

considered in this paper, in the Williamson County area, and

mentioned the jointing in the Austin chalk in Palm Valley

(p. 332). He also noted the Eagle Ford formation in Brushy

Creek and described the fault (called Chanaler fault in this

paper) at Round Rock (p. 263). Nash (1918, pp. 136-139)

made tests on limestone for road material in the Round Rock

area. Hazzard, ejb al, (1949, pp. 30-33) measured and des-

cribed sections of the Cretaceous rocks in and near Round

Rock. Marks (1950, p. 11) zoned the Austin group in detail

in the Jonah Quadrangle northwest of Palm Valley, and Gordon

(1951) zoned the Austin group in the Hutto Quadrangle east of

Palm Valley.



PHYSIOGRAPHY

The Palm Valley Quadrangle is located at the western

margin of the Black Prairie and the eastern margin of the

Grand Prairie as described by Hill (1900, pp. 65-75). The

two western subdivisions of the Black Prairie, the White Rock

Prairie formed by the Austin chalk, and the Eagle Ford Prairie

formed by the Eagle Ford shale, occupy the eastern three-

fourths of the quadrangle. The remaining one-fourth is

occupied by the Bosqueville Prairie subdivision of the Grand

Prairie formed by the Del Rio clay, and the Buda escarpment

which separates the Black and Grand Prairies in the area

under consideration.

The topography of the quadrangle may he characterized

as a low undulating dip plain with a maximum relief of 300

feet. The maximum elevation is 900 feet on the Austin chalk

in the extreme northwest corner of the quadrangle, and the

minimum elevation is 600 feet, also on the Austin chalk, in

Brushy Creek at the eastern margin. The main topographic

expressions in the quadrangle are the Buda escarpment, form-

ing a low east-west ridge in the western part of the quadrangle

and the incisement of Brushy Creek amid its tributaries.

The drainage in this area is afforded by Brushy Creek

which flows in an east-southeast direction through the

quadrangle and into the San Gabriel River in Milam County.

5
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Chandler Branch and McNutt Creek are small affluents of

Brushy Creek on the north side. Lake Creek is the main

feeder on the south side. Numerous springs issue from

fissures in the rock along Brushy Creek for a distance of

several miles east of Round Rock and afford a sufficient

volume of water to keep the stream flowing at all times.

The most important of these springs is Merrill Spring which

flows from a fissure in the Buda 1 l/2 miles east of Round

Rock just south of U. S. Highway 79.



STRATIGRAPHY

The rocks occurring at the surface of the Palm Valley

Quadrangle are of Cretaceous and Quaternary ages. No wells

in the immediate area have encountered rocks older than

Cretaceous, hut it is probable that the Paleozoic or older

strata are present in the subsurface at all depths greater

than 1,700 feet, which is the approximate thickness of the

Cretaceous in the eastern part of the Palm Valley Quadrangle.

Sellards (1930, p. 72) states that rocks of probable Paleozoic

age are present in the western part of Williamson County at

a depth of 600-1,000 feet. The Georgetown City Well, approxi-

mately 5 miles north of Palm Valley, encountered a schistose

shale at a depth of 1,260 feet. This shale is believed to be

Paleozoic in age (Sellards, 1930, p. 86). No igneous rocks

are known to be present in the quadrangle.

CRETACEOUS SYSTEM

The Cretaceous is represented in this quadrangle by the

Comanche and Gulf series. The lower, or Comanche Series,

composed of the Trinity, Fredericksburg, and Washita groups

is represented at the outcrop by the Washita, the uppermost

group. The Gulf Series, composed of the Woodbine, Austin,

Taylor, and Navarro groups, in ascending order, is repre-

sented by the Woodbine and Austin in the Palm Valley Quadrangle

The Taylor and Navarro groups crop out east of Palm Valley,

7
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and the lower groups of the Comanche series crop out west

of the quadrangle. Both series in this quadrangle dip

gently to the east at a rate of approximately 98 feet per

mile (Hill, 1900). The formations of the Cretaceous and

their order of succession are illustrated in Figure 2. The

sequence of formations in the Palm Valley Quadrangle is shown

on Plate 11.

COMANCHE SERIES

The Comanche Series is represented by the Washita group

in the Palm Valley Quadrangle. The Fredericksburg and

Trinity groups crop out west of the quadrangle and their

attitude indicates their presence in the subsurface in the

area under consideration.

Washita group

The Washita group in central Texas is composed of the

Georgetown, Del Rio, and Buda formations in ascending order.

All of the formations are represented in the Palm Valley

Quadrangle. The Georgetown formation, however, is limited

in extent and only the "Main Street" equivalent crops out in

the quadrangle.

Georgetown formation

The Georgetown formation was first described by Shumard

(1860, pp. 582-590) who called it "Washita limestone.” He

mentioned localities at Austin and Grayson, noting fossils



Figure 2. Cretaceous units in central Texas, adapted from
Adkins (1932, p. 270) and Hazzard et al* (1949, Fig. 5
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ranging from basal Duck Creek to upper Main Street. Hill

(1900, p. 259) called this the Fort Worth limestone and

restricted the name to that portion of the formation lying

north of the Brazos River, and used the term Georgetown

formation for its modified continuation south of that stream.

The name Georgetown wa3 applied by Hill for outcrops at

Georgetown on the San Gabriel River (1900, p. 262). Bullard,

(1926, Fig. 5) correlated the Georgetown with the Pawpaw,

Weno, Denton, Fort Worth, Duck Creek, and Kiamichi formations

in Marshall County, Oklahoma. Cuyler (1929, p. 1298) studied

the Georgetown formation in the Austin, Texas, area and

indicated that the formation could be correlated with the

Duck Creek, Fort Worth, Denton, Weno, and Main Street forma-

tions in north Texas. Cuyler observed that no Pawpaw was

present in the Austin area. Walls (1950) mapped the George-

town units in the quadrangle adjacent to and north of the

Palm Valley Quadrangle. He did not formally name the units.

In the Williamson County area the Georgetown is restricted

to the eastern (downthrown) side of the Balcones fault, and

as a result is confined to a narrow belt lying between the

western edge of the Black Prairie and the eastern edge of

the Balcones fault scarp.

In the Palm Valley Quadrangle the Georgetown formation

is limited to an area less than 1 mile square. It crops out

in the extreme western part of the quadrangle where it is

present on the upthrown side of the Chandler fault (PI. I)
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with the Eagle Ford formation on the downthrown side to the

east. Most of the formation is covered by "Upland Gravel”

and can be observed only at the fault in Chandler Branch and

on a gentle slope in the northern part of the outcrop where

the gravels have been removed by erosion. Where exposed

the formation consists of a white, hard, coarse-grained,

nodular limestone. The outcrop was determined to be Main

Street in age by its position beneath the Del Rio. The

thickness of that part of the Georgetown formation in the

quadrangle could not be determined because of faulting, but

is probably in excess of 10 feet. The contact between the

Georgetown and the Del Rio was not observed because of a

covering by gravels. Adkins (1932, p. 387) states that the

contact is apparently conformable.

Del Rio formation

The Del Rio formation was named for outcrops in the

vicinity of Del Rio, Val Verde County, Texas, by Hill and

Vaughan (1898, p* 263) who applied the name to the southern

extension of the Grayson formation. Earlier Shumard (1860,

p, 506) called it the "Exogyra arietina marl” because of the

presence of countless numbers of Exogyra arietina Roemer.

The Del Rio is underlain conformably by the Main Street

throughout nearly all of Texas (Adkins and Lozo, p, 152)*

In north-central Texas near Waco it is overlain, apparently

unconformably, by the Woodbine (Adkins, 1932, p. 387). In

Williamson County it is overlain by Buda, with no apparent
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unconformity. In Williamson County it is essentially a clay

facies and contains ferruginous nodules, pyrite, gypsum,

and ironstone concretions (Adkins, 1932, p. 390).

Lithologic character - In the Palm Valley Quadrangle

the Del Rio consists of tan to blue clay with a few thin

(0.2-0.3 foot thick), argillaceous limestone layers near the

base. The contacts with the underlying Georgetown and the

overlying Buda formations were not observed but are probably

conformable (Adkins, 1932, p, 387),

Outcrop - The formation crops out in the west-central

portion of the quadrangle where it occupies an area of

approximately 1 square mile, with a width of outcrop averaging

half a mile. The outcrop is limited because of faulting on

the south and east margins where the formation is faulted

against the Austin chalk. The thickness of the Del Rio

determined from width of outcrop along the dip was found to

be 60 feet.

Topography and Vegetation - The formation here represents

the typical Bosqueville Prairie which is flat and low lying,

covered by a mantle of black sticky soil. The principal

indigenous vegetation are mesquite trees which dot the norther

part of the outcrop* The southern part of the outcrop is

devoted to the raising of cotton.

Fossils - Adkins (1935, p. 390) states that the lower

half of the Del Rio is typified hy individuals of Exogyra

arietina Roemer which occur in great abundance, and the upper
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half is typified By individuals of Gryphaea graysonana

Stanton which also occur in abundance. The writer observed

that locally, along Lake Creek, the upper part contained

almost equal numbers of Both fossils. These fossils are

remarkably well preserved.

Buda formation

The Buda formation was named By Vaughan (1900, p. 18)

for the town of Buda in Hays County. It was named at the

suggestion of R. T. Hill Because the previous name (’’Shoal

Creek limestone”) given to it By Hill for its type locality

along Shoal Creek at Austin was preoccupied.

The Buda is primarily a south Texas formation hut

attains a great thickness in the Solitario rim where 100 feet

has been recorded (Adkins, 1932, p, 399). Its northern

limit is in McLennan County and in Bell County only marginal

facies consisting of impure, fragmental, organic, corailiferous

limestone are present. Across Williamson County the Buda

increases from 5 feet in the northern part (Adkins, 1932,

p. 398) to 35 feet, measured by the writer, in the Palm

Valley Quadrangle.

Lithologic character - In the Palm Valley Quadrangle

the Buda consists of a tan to Brown, massive, hard, nodular,

fragmental, crystalline limestone containing numerous iron

Blotches and glauconite specks. Near the Base of the forma-

tion a part appears to Be composed of fragmented shells in a
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pink calcareous matrix. The Buda-Del Rio contact was not

observed in Palm Valley. The upper contact with the Woodbine

was observed at one locality where basal Pepper shale (PI, III)

rests on the hard Buda limestone. According to Adkins and

Lozo, this contact is an erosional unconformity (1951, p, 142),

Outcrop - The Buda crops out in the northwestern part

of the quadrangle where the Buda escarpment enters the area

from the west and swings south. Here it widens to form a

hill with the northeast corner faulted against the Austin

chalk. The formation appears again about 1 mile southwest

on the eastern side of the fault at the edge of the quadrangle.

Here it swings southeast to the Eagle Ford contact about 1,500

yards west of the M. K. & T. railroad in Brushy Creek and

leaves the quadrangle in the southwest comer, south of Lake

Creek. There is also a small inlier of Buda exposed along

a small branch of McNutt Creek in the northwestern corner of

the quadrangle. [ The formation is well exposed along Brushy )

Creek and forms steep bluffs on the north side of the stream.

Elsewhere south of the fault it is covered by gravels except

in the southeastern part of the area where it is exposed in

small tributaries of Brushy Creek and along Lake Creek,

Topography and Vegetation - Topographically the Buda

forms a low scarp in the northwestern part of the quadrangle.

The scarp loses its identity at the Chandler fault and east

of the fault the Buda reappears as a low hill with a gentle

eastward slope. Along Brushy Creek it forms steep bluffs and



Plate 111

A. Pepper formation exposed in small branch of

McNutt Creek at northwest corner of Buda

inlier, 0.4 miles northeast of old George-
town road.

B. Lower Eagle Ford limestone and shale
exposed in small dry southern affluent
of Brushy Creek, 400 yards southwest of
M.K.T. railroad or 0.8 miles due south of

M.K.T. railroad overpass of Highway 79.
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also forms the divide between Brushy and Lake creeks. South

of Lake Creek the formation is exposed in the beds of small

tributaries with Eagle Ford capping the slopes. The vegeta-

tion growing on the Buda consists mostly of elms, nopal

(prickly pear), and bunch grass. Locally on the Buda hill

east of the scarp, only mesquite trees are present. This

may represent the work of man or a structure with the Buda

thinning over a dome or anticline and the underlying Del Rio

clay furnishing the mineral food for the mesquites. Few

crops are grown on the Buda and the outcrop is used mostly

for pasture.

Fossils - The following fossils were collected from the

Buda: Pecten (Neithea) roemeri Hill, Gryphaea graysonana

Stanton, Budaiceras sp. In addition numerous coral stocks

and. heads were observed along Brushy Creek.

GULF SERIES

Woodbine group

The Woodbine group in Texas is composed of the Woodbine

and Eagle Ford formations in ascending order. In Williamson

County the Woodbine formation is missing and the Pepper

formation occupies its position beneath the Eagle Ford.

Both the Pepper and the Eagle Ford formations are found in

the Palm Valley Quadrangle.
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Pepper formation

The Pepper formation was named by Adkins (1932, p. 418)

for an exposure on a small branch of Pepper Creek, just

south of the Belton-Temple highway, Bell County, Texas. The

type locality had previously been described in detail by

Adkins and Arick (1930, pp. 51-59) and referred to as Eagle

Ford.

The Pepper formation is a noncalcareous, "bluish-purple

to black clay which extends southward from the Woodbine outcro

in McLennan County and underlies the Eagle Ford as a distinct

unit. The upper contact with the Eagle Ford is unconformable,

but the magnitude of the unconformity is as yet unknown.

The basal contact with the Buda is also unconformable. The

fauna of the Pepper is distinct but has not yet been thoroughl

studied. In previous literature the Pepper was referred to

the Woodbine or Eagle Ford. Recent studies by Adkins and

Lozo (1951, p. 116) have shown that the Pepper is the south-

ward continuation of the Woodbine. At Towns Mill north of

the Palm Valley Quadrangle the Pepper is 15 feet thick

(Adkins and Lozo, 1951, Fig. 26). At Austin, Texas, the

thickness, as measured by D. E. Feray and Keith Young in

Bouldin Creek, is 3,3 feet (Hazzard al_, , 1949, p. 55).

Lithologic character - In the Palm Valley Quadrangle

the Pepper is composed of a dark blue to purple, gypsiferous,

shaly claystone, weathering to a yellowish gray and containin
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numerous crystals of selenite. These crystals are well

developed and some attain a length of 6 inches. The larger

crystals were observed to contain dark inclusions of probable

organic matter. The yellow color in the weathered rock is

probably due to the presence of the minerals siderite or

jarosite which have been reported by Adkins and Lozo to

occur in the Pepper at the outcrop.

Outcrop - The Pepper is exposed only in the northwest

part of the quadrangle where it is exposed by erosion of the

overlying Eagle Ford, Here the Buda is exposed as an inlier

and the Pepper is exposed in the northwest corner of the

inlier where a small affluent of McNutt Creek has cut down

to the Buda, exposing the Pepper in the bank of the creek

(PI, III), The thickness of the Pepper could not be determine*

because of vegetation covering the upper part of the outcrop

and the lack of a distinct lithologic break with the overlying

Eagle Ford. However, more than 3 feet were exposed. Slumping

of overlying Eagle Ford conceals the Pepper in other parts

of the quadrangle.

Fossils - No fossils were found in the Pepper,

Eagle Ford formation

The Eagle Ford formation was named by Hill (1887, p, 258)

for exposures at Eagle Ford, Dallas County, Texas, where only

the upper part of the formation is exposed.
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The Eagle Ford is overlain throughout the county by

the Austin chalk. It is underlain by the Woodbine north of

the Brazos River at Waco, Texas, and south of that stream

it is underlain by the Pepper, the upper (Lewisville)

equivalent of the Woodbine, South of Manchaca, Travis County,

the Pepper is no longer found and the Eagle Ford overlies

the Buda (Adkins and Lozo, 1951, Fig, 25), The upper contact

with the Austin chalk is generally considered to be uncon-

formable in central Texas. The basal contact with the Buda

or Woodbine is also unconformable. At the type locality

near Dallas 500 feet of Eagle Ford has been penetrated by

wells. It thins southward and in Williamson County the

maximum thickness recorded is 71 feet (Adkins, 1932, p. 430).

In north Texas the formation has been divided into the

Tarrant sandy clay and limestone, Britton clay, and the

Arcadia Park shale (Adkins, 1932, p. 45). In central Texas

the formation has recently been divided by Adkins and Lozo

(1951) into the South Bosque marl and the Lake Waco limestone

and shale. The Lake Waco shale and limestone is in turn

subdivided into the Bouldin flag member and the Cloice 7hale

member in the Round Rock-Austin region. In the Palm Valley

Q,uadrangle the formation was mapped as a single unit with

the Pepper shale.

Lithologic character - The Eagle Ford formation in the

area under consideration is represented by basal shales and

limestone (Cloice member), middle flaggy limestone (Bouldin

member), and upper shales (South Bosque marl).
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The lower unit consists of gray to black laminated,

indurated, calcareous shales with interbedded gray to brown,

medium hard, fine arenaceous to silty limestone layers from

1 to 4 inches thick, containing numerous shell fragments and

unidentified species of Ostrea.

The middle unit is composed of hard, dense, gray to

brown, arenaceous, medium-bedded limestone flags from 1 to

6 inches thick and containing small species of Inoceramus,

numerous sharks' teeth, and phosphatic coprolites. The flags

part readily and appear to be separated by silty clay. Large

septaria occur in the shale immediately above and below these

flags,

The upper unit consists of approximately 15 feet of

black to brown, bedded to laminated, calcareous shale con-

taining numerous pyrite nodules. One 2-inch layer of gray,

glauconitic, arenaceous, friable shale containing sharks'

teeth and coprolites was observed near the base of this unit.

Overlying the black shale is a light gray marl or marly clay

containing numerous fragments of Baculites sp. and phosphatic

pebbles. This layer is approximately 3 feet thick. A

measured section of the upper shale and the lower Austin

chalk is given in the Appendix.

Outcrop - The Eagle Ford crops out in the northwestern

corner and the southwestern half of the Palm Valley Quadrangle.

In the northwestern corner it forms a valley rimmed by Austin

chalk on the north, east, and south. On the southwest it forms
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the back slope of the Buda scarp. The center of the valley

is occupied by a Buda inlier and thus the whole formation

is exposed. The thickness measured from the Buda to the

Austin chalk at locality 15 is 45 feet. All three units of

the formation are exposed here and fossil locality 15 is in

the upper portion of the flags. The upper shales here are
«

a light tan in color and contain silty layers and a few thin

layers of altered bentonite, thus representing a facies change

from the southern part of the quadrangle. Unfortunately

these facies cannot be traced southward because of the Chandler

fault which isolates this northern exposure of the Eagle Ford,

The formation appears again about 1 l/2 miles southwest of

this outcrop where it forms the valley of Chandler Branch,

It crops out in good exposures along the stream for about

1 l/p miles to the Austin chalk contact. The next exposure

of the formation is in Brushy Creek at section 13 where

15 feet of black shale and the contact with the Austin chalk

is exposed. This section is illustrated on Plate IV (A).

South of Brushy Creek the formation is exposed in the banks

of a small tributary and forms the slopes of the hills in

the southwest corner of the quadrangle.

Topography and Vegetation - The Eagle Ford formation

forms the fertile valleys and slopes in the western part of

the quadrangle. These valleys have a terraced appearance

because of the flags which form benches. Locally in Brushy

Creek the upper shales form a steep bluff capped by the more



T>lato IV.

A* Upper Eagle Ford shale in Brushy
Creek (locality 13) o*6 miles
southeast of M.K*T* railroad cross-

ing*

B. Kagle Ford-Austin contact exposed on

right bank of Brushy Greek (locality 13)
o*6 miles southeast of M.K.T. railroad

crossing*
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resistant Austin chalk. The indigenous vegetation growing

on the formation includes hackberry and mesquite. In the

creek bottoms grasses of all types thrive on the rich soil,

and passage along the streams is difficult in the spring and

summer because of the dense vegetation. Most of the outcrop

is under cultivation for the growing of cotton and corn which

thrive on the moisture laden soil. In wet weather the soil

absorbs most of the moisture and little runs off. The moisture

is retained and brought to the surface by capillary action

during periods of dryness.

Fossils - The following fossils were collected in the

Eagle Ford formation: Prionocyclus sp. (from the upper shales

at locality 14), unidentified ammonite (from the middle flags

at locality 15), Baculites spp. (immediately below the Eagle

Ford-Austin contact at locality 13). In addition Ostrea sp.,

Inoceramus sp., sharks* teeth, coprolites, and lignitized

wood were found.

Austin group

The Austin group in central Texas is composed of the

Austin chalk and the Burditt marl. In the Palm Valley Quad-

rangle only the lower two-thirds of the Austin chalk is

exposed. The upper Austin and the Burditt marl are exposed

in the Hutto Quadrangle adjacent to and east of the area

under consideration.



24

Austin chalk

The Austin chalk was named by Shumard who described it

near Austin, Texas, but was incorrectly placed by him below

the Comanche Peak (1860, pp. 583, 585). In 1891, Taff

described the Austin chalk along Brushy Creek and included

in his description an analysis of the chemical composition

of the chalk in the lower, middle, and upper portions (1891,

pp, 350-354), Later Hill (1900, pp, 329-336) described the

chalk and its relation to the Black Prairie. Adkins (1932,

p. 407) provisionally zoned the Austin chalk on the basis of

ammonite species. Stephenson (1936, pp, 133-146) zoned the

upper portion of the chalk in Travis County. Marks (1950,

p, 11) made a detailed zonation of the Austin group along

the San Gabriel River in Williamson County.

Lithologic character - The Austin chalk in the Palm

Valley Quadrangle is represented by approximately 275 feet

of white to gray, medium to massively bedded, indurated to

hard limestonegHto-ne, alternating with cream to gray, soft,

friable, calcareous shale or marly limestone.

Outcrop - The Austin chalk occupies approximately the

eastern three-fourths of the quadrangle. It enters the

northwestern comer where the Eagle Ford-Austin contact may

be traced southeast to the Chandler fault. Here, southeast

for approximately 1 l/2 miles, the Austin is faulted against

Buda or Del Eio. The Eagle Ford-Austin contact reappears at
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the southwestern end of the fault and may again be traced

southeast to Brushy Creek where it swings south and leaves

the quadrangle near the western border.

' Topography and Vegetation - The Austin chalk forms low

rounded hills along the major portion of its outcrop.

Locally along the stream channels the chalk forms steep

"bluffs with alternating projecting and receding ledges where

the softer marly layers have been eroded more rapidly than

the harder limestone.

The formation forms a rich dark brown to black soil in

the valleys and on the lower slopes of the hills. The upper

slopes usually have a shallower, lighter soil, and bare

patches of limestone often mark the crests of the hills. The

indigenous vegetation growing on these soils include pecan

and elm trees in the creek bottoms and live oak, post oak,

and hackberry on the upper slopes. Most of the area of outcrop

is under cultivation for the growing of cotton and corn.

Chemical Composition - An analysis of the basal portion

of the Austin chalk was made by G. H. Wooten and presented

by Taff (1892, p, 351), The analysis was made from a sample

taken from a massive ledge in Brushy Creek about 4 1/2 miles

east of Round Rock. This would be in the Inoceramus subquadrat

zone of the writer (p. 26). The analysis is as follows:
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Component Percentage

Water
. . , , . .82

Silica 5,94
Magnesia ....

Lime 48.73
Alumina

........... 1.41
Sulphuric acid .42
Ferric oxide . 1.31
Carbonic acid ........ 37.84
Potash

, . . . .20
Soda

•••••••••••• 2.60

Phosphoric acid .142

Total 99.412

Stratigraphic paleontology - Marks (1950, p, 11) zoned

the Austin group along the San Gabriel River in Williamson

County and proposed the following zones in descending order:

Exogyra tigrina Stephenson

Exogyra laeviuscula Roemer

Exogyra ponderosa Roemer

Ostrea travisana Stephenson

Heqaiaster texanus Roemer

Inoceramus undulatoplicatus Roemer

Gryphaea wratheri Stephenson

Inoceramus subquadratus Schluter

The upper two zones are not present in the Palm Valley

Quadrangle but crop out in the Hutto Quadrangle immediately

east of the area under consideration. The Hemiaster texanus

and Qstrea travisana zones of Marks have been combined in the

Palm Valley Quadrangle to form the Texanites internodosus zone.

Inoceramus subquadratus Zone

Lithologic character - This zone is represented in the

quadrangle by white to cream on fresh, white to light gray
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on weathered, medium hard, massively bedded limestone with

minor shale partings. The limestone has an earthy texture

and the beds range from 2 to 8 feet in thickness. Numerous

pyrite or marcasite concretions or nodules occur in the upper

part of this zone.

Outcrop - This zone, comprising the lower one-third of

the Austin chalk, crops out in approximately a north-south

belt through the central portion of the area. In the north-

east section of the quadrangle the zone trends slightly east

of south, possibly due to a change in dip caused by faulting.

South of the Jonah fault the beds dip normally southeast and

the outcrop follows the strike of the beds. The average

width of outcrop is 2 miles with a maximum width in the

center of the quadrangle, where it is increased by faulting,

of 3 1/2 miles. Good exposures of this zone occur along

McNutt Creek where the stream has cut into the chalk form-

ing low bluffs. It may also be seen in Brushy Creek east of

the Austin-Eagle Ford contact, and in Chandler Branch. One-

half mile east of the M. K. & T. railroad in Chandler Branch

channeling may be seen in the basal portion of this zone

(PI. V). This channeling is believed by the writer to be

submarine in origin because of the presence of the ammonite

Peroniceras sp. in the beds of the channel.

Fossils - Specimens of the index species to this zone,
II

Inoceramus subquadratus Schluter, are found widely throughout

this zone with no apparent concentration in any horizon.



Plate v#

A, Channeling in Inoceramus subquadratus
zone of Austin chalk, 6.6 mileseast
of M#K#T* railroad crossing in Chandler
Branch# Exposed on right bank of creek#

B# Qryphaea wratheri zone on left bank of
McNutt Creek, 300 yards northwest of
U*S* highway 79 crossing McNutt Creek,

(locality 7}.
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These specimens are internal molds or impressions. Although

abundant in the subquadratus zone, specimens of I_. sub-

quadratus may be found in the Texanites internodosus and

sxogyra ponderosa zones in this quadrangle. Peroniceras sp.

was found near the base of this zone. Numerous specimens of

Inoceramus grandis Conrad and Inoceramus sp. were found in

association with Inoceramus subquadratus. Several specimens

of Rutrephoceras sp. and Spondylus guadalupae Roemer were

also found.

Gryphaea wratheri zone

Lithologic character - This zone is typified by a white,

massive, hard, evenly bedded limestone alternating with beds

of light gray, soft, friable shale from 1 to 2 feet thick,

containing numerous specimens of Gryphaea wratheri Stephenson

and Gryphaea aucella Roemer.

Outcrop - The zone crops out in a narrow belt east of

and parallel to the Inoceramus subquadratus zone. The average

width of outcrop is about 300 yards, and the zone is approxi-

mately 15 feet thick. This zone lies stratigraphically above

the I_. subquadratus zone and below the 1.. undulatoplicatus

zone. Good exposures of this zone were few because of the

extensive farming carried on in this part of the quadrangle.

The best exposure of this zone may be found at locality 1 in

the northern part of the area and in McNutt Creek at locality

7 (PI. VI) where a section which appears in the appendix was

measured. The lower contact of this zone was not observed.



Plate VI.

A* Inoceramus undulatoplicatus zone

exposed on right bank McNutt
Creek immediately south of U.3*
highway 79 bridge*

B. Inooeramua undulatoplioatus zone

exposed on left bank of Brushy Creek
1.1 milea aoutheaat of U.S. highway 7£

bridge crossing McNutt Creek.
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dossils - Numerous individuals of Gryphaea aucella

Roemer and Gryphaea wratheri Stephenson occur in the shale

beds at locality 7 and many'individuals of G. wratheri are

found in the limestone at locality 1. Two small biostromes

of Spondylus guadalupae Roemer were noted in the hard lime-

stone beds of this zone, G. wratheri ranges from the base

of this zone through the Texanites internodosus zone, but is

most abundant at the base of the G. wratheri zone.

Inoceramus undulatoplicatus Zone

Lithologic character - This zone is composed of hard,

crystalline, massive, evenly bedded, fine-grained limestone

interbedded with thin, gray, soft shale beds averaging 6 inches

in thickness. The limestone beds range from 3to 7 feet and

average 5 feet in thickness.

Outcrop - The area of outcrop of the Inoceramus

undulatoplicatua zone forms a north-south belt averaging 700

yards in width. It is parallel to and east of the Gryphaea

wratheri zone which it overlies. The contact between it and

the G. wratheri zone was observed immediately north of

locality 8. There was no evidence of an unconformity and the

contact was picked at the first occurrence of undulato-

plicatus. The upper contact with the Texanites internodosus

zone was observed at Ray*s Bluff (locality 9) in Brushy Creek

where a thickness of 37 feet was measured and a total thick-

ness of 45 feet was arrived at by determining the thickness

in Brushy Creek from the inferred G. wratheri contact to the
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base of the section and adding this to the total footage

measured in the section. There is the possibility of fault-

ing to be considered in determining the thickness by this

means and the actual thickness may be greater than indicated.

The upper contact was picked at the top of the last hard,

massive, crystalline limestone bed of the undulatoplicatus

zone which was overlain by alternating layers of hard and

soft chalk considered to be the base of the Texanites

interncdosus zone. The section at Ray’s Bluff and a section

measured at locality 8 are included in the appendix. Good

exposures of this zone may be seen at localities 2,5, 8,9,

10, and 11. This zone in Brushy and McNutt creeks is

illustrated on Plate VI,

Fossils - Impressions of Inoceramus undulatoplicatus

Roemer were observed at the above mentioned localities.

However, they were not plentiful and usually only 1 or 2

impressions were seen on an exposure. 3U undulatoplicatus

does not occur above or below its zone in this quadrangle.

Specimens of Gyphaea wratheri were found near the base of

the zone and G. aucella, Idonearca sp., and Neithea sp., were

observed in this zone. One specimen of Hemiaster texanus

Roemer was found near the top of this zone.

Texanites internodosus Zone

Explanation - This zone is composed of the Hemiaster

texanus and Qstrea travisana zones of Marks (1950, pp. 15-18)

which were not used in this quadrangle because of the difficul
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of separating the two zones. Specimens of Hemiaster texanus

Roemer range into the Ostrea travisana zone, and the area of

outcrop is cultivated. The Texanites intemodosus zone is

based on the occurrence of Texanites internodosus Renz in

association with Hemiaster texanus Roemer and Ostrea travisana

Stephenson,

Lithologic character - This zone is represented in the

quadrangle by a white to light gray, chalky, crystalline,

slightly granular, massively bedded limestone interbedded

with white to gray, friable, calcareous shales in the lower

portion and a yellowish to gray, granular, hard, argillaceous

limestone interbedded with gray, granular, calcareous marl

in the upper portion.

Outcrop - This zone is the second widest zone of the

Austin chalk outcropping in the quadrangle. It averages

800 yards in width, and forms a belt east of and parallel to

the Inoce ramus undulatoplicatus zone. It lies strati graphically

above this zone with the contact noted previously at Ray's

Bluff. The upper contact with the Sxogyra ponderosa zone was

not observable in this quadrangle. Good exposures of this

zone may be seen at localities 3,4, and 9.

Fossils - Individuals of Hemiaster texanus Roemer are

most abundant in the lower portion, but range through the

upper portion of this zone. Specimens of Qstrea travisana

Stephenson were observed only in the upper portion of this
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silicified. Specimens of Texanites internodosus Renz are

found only in this zone, and one specimen of Barroisieeras

dentatocarinatum Roemer was found. Other fossils include

a nautiloid Eutrephoceras sp., such pelecypods as Idonearca

sp., Spondylus guadalupae Roemer, Neithea casteeli Xniker,

and numerous unidentified gastropods.

Exogyra ponderosa Zone

Lithologic character - Because of its limited extent in

the Palm Valley Quadrangle and the lack of good exposures

at its outcrop, the lithology of this zone was not determined.

The following description of the zone was given by Gordon

(1951):

The Exogyra ponderosa zone contains massive,
indurated to soft, white to gray when weathered,
white when fresh, micrograined limestone beds

from one to four feet thick, with fissile,
friable, blue-gray interbeds of marl from five
tenths to six-tenths of a foot thick.

Outcrop - Only the basal part of the Exogyra ponderosa

zone crops out in the Palm Valley Quadrangle. In the north-

east corner there is a small area of outcrop about 500 yards

wide, which is under cultivation. The zone appears again

south of the Jonah fault where it i s faulted against the

Texanites internodosus zone. It leaves the quadrangle

1,200 yards south of the Jonah, fault and reappears south of

Brushy Creek at the top of Ray’s Bluff. Here the zone has

a southward strike east of and parallel to the Texanites

34
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internodosus zone, and may be traced south to the edge of

the quadrangle. The best exposure of this zone occurs at

the top of Ray*s Bluff.

dossils - Many specimens of a variant of Exogyra

ponderosa Roemer may be seen at localities 9 and 12; however,

these specimens are on the surface of the ground and none was

seen in place. Immediately south of the public road crossing

the Jonah fault there is a small biostrome of Gryphaea aucella

Roemer, These are typical of the Bxogyra ponderosa zone.

Bast of this biostrome, in the adjacent quadrangle, numerous

specimens of B, ponderosa may be observed. No fossils othei

than G. aucella and E, ponderosa were found.

QUATERNARY SYSTEM

The Quaternary system is represented in the Palm Valley

Quadrangle by the HBrushy Creek” terrace and the older

”Upland M gravels. These two units were given descriptive

but not formal names by the writer.

”Upland” gravels

These gravels are called ”Upland" gravels by the writer

because of their occurrence on the higher divides of the

quadrangle. Gravels of the same composition and position

are found lying off the foot of the Bale ones escarpment from

the Trinity to the Devils River. They were first described

and named by Hill (1891, p. 368) along the Rio Grande River.

He proposed the name "Uvalde formation” for these gravels
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lying 400-1,000 feet above the Rio Grande. Taff (1892,

pp. 363-365) described gravels, similar in composition to

the Uvalde gravels, between the San Gabriel River and Brushy

Creek, He called them "drift of the highland" because of

their occurrence on the high land between the two streams.

Deussen (1924, pp. 111-113) replaced Hill's "Uvalde forma-

tion" by Dumble's name, "Reynosa formation," which he cites

as "an upstream facies, heretofore called 'Uvalde formation.'"

In 1945 Weeks mapped and described these gravels which he

called Uvalde and dated as early Pleistocene in age (1945,

Fig. 1).

Lithologic character - In the Palm Valley Quadrangle

the "Upland” gravels are composed of brown to reddish brown,

irregular shaped flint cobbles from 2 to 6 inches in diameter

with secondary amounts of hard, brown, worn, limestone

cobbles. At all localities observed these cobbles were not

cemented. One individual pelecypod of the family Diceratidae

was found in the gravels.

Outcrop - These gravels are found on the crests of the

hills and highlands north of Brushy Creek and form an inter-

mittent east-west belt through the central portion of the

quadrangle. They range in elevation from 660 to 740 feet

with the lower elevations at the eastern limits, indicating

an easterly direction of dip. Some were found scattered at

an elevation of 640 feet hut probably represented lowering

by erosion of the softer underlying marls and limestones.
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The gravels overlie unconfonnably all exposed formations in

the quadrangle, except the Brushy Creek terrace. Most of

the outcrops are under cultivation for the growing of cotton

and. com.

Origin - The boulders and cobbles of the "Upland"

gravels appear to have been derived from the Lower Cretaceous

of the Edwards Plateau where there is an unlimited supply of

flint and hard limestone to furnish the cobbles as well as

fossils which may have been silicified prior to derivation

from the Edwards. A partial explanation of their appearance

south of the Edwards Plateau may be found in the "wash" of

Hill (1897, p. 254). The "wash," as the term implies, is

the washed out material from a higher area to a lower one.

The edges of exposed ledges of hard limestone and flint in

the Plateau country are fragmented by expansion and contrac-

tion caused by diurnal variation of temperature. The loosened

pieces remain in place until a sudden rainfall occurs and

they are washed down the slopes to lower levels and scattered

widely. However, this explanation is not sufficient to

account for all of the deposits of this widespread formation.

It is most likely that these gravels originated in the inter-

glacial periods of the Pleistocene when the volume of flow

of water was much greater and the hinterland stood lower

than now, but was undergoing gradual uplift. The streams

debouching upon the plain south of the Balcones scarp

probably inundated their floodplains at various periods,
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carrying the fragmented flints and limestones from the

Plateau to the lower levels. Because of the gradual uplift

the streams probably shifted their courses numerous times

and thus distributed the debris< Later erosion cut through

this drift and left it only on the higher elevations.

"Brushy Creek" terrace

Lithologic character - The youngest mappable unit

exposed in the Palm Valley Quadrangle is the "Brushy Creek”

terrace which consists of approximately 35 feet of light

"brown to tan, hard, well rounded, "bedded, limestone pebbles

from one-half to 2 inches in diameter, interbedded with

brown sand layers from 8 to 10 inches thick. Large cobbles

of black to brown flint are found sporadically in the pebbles.

Locally the gravels are well cemented by a calcareous cement

into firm, hard layers very resistant to erosion (PI. VII, A).

North of Lake Creek, near the western border of the quadrangle,

this terrace is overlain by about 12 feet of massive white

caliche (PI. VII, B) which is believed by the writer to be

secondary in origin, having been transported from the lime-

stone beds west of the area and redeposited over the gravels.

The contact with the terrace appears to be conformable.

Outcrop - The ’’Brushy Creek” terrace is found along the

entire length of Brushy Creek in the quadrangle. The outcrop

averages 1 mile in width and the elevation ranges from 600

to 680 feet, the higher gravels occurring on the western side



Plate VII

A# "Brushy Creek" terrace on right bank
of Chandler Branch where it is locally
cemented by calcite. 0.6 miles east

of M.K*T« railroad crossing Chandler
Branch.

B. Caliche covering "Brushy Creek" terrace
on left bank of Lake Creek, 0,4 miles
east of Round Rock.
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of the area. The thickness of this terrace was determined

as 35 feet by observing the difference in elevation between

its occurrence at a point along Brushy Creek and the maximum

elevation at which it is found normal to the creek from this

point. The thickness does not appear to vary greatly in the

quadrangle. In the gravel pits shown on Plate I the average

thickness is 10 feet as determined by the writer. These

pits, however, are located along the creek and represent

only the lower portion of the terrace. This terrace extends

into the Hutto Quadrangle east of the Palm Valley Quadrangle

and is thus correlated with terrace 1 of Gordon (1951). No

fossils were found in this terrace and the age was not

determined. Good exposures may be seen in the gravel pits

shown on Plate I.



STRUCTURE

FAULTS

The Balcones fault zone, one of the major structural

features of central Texas, is represented in the Palm Valley

Quadrangle by the Chandler and Jonah faults shown on Plate I

and numerous small faults which were not mapped.

Chandler fault

This fault was mapped but not named by the early

writers who recognized it as a part of the Balcones fault

zone, Taff (1892, p, 347) described this fault in Brushy

Creek at Round Rock and mentioned that nearly 100 feet of

the Fort Worth (Georgetown) limestone was concealed by down-

throw on the east side of the fault line.

The Chandler fault was named by the writer for its

position in Chandler Branch where upper Georgetown limestone

on the west is faulted against lower Eagle Ford shale. The

throw here is approximately 92 feet with 60 feet of Del Rio

clay and 52 feet of Buda limestone cut out on the downthrow

or southeast side of the fault, and perhaps a few feet of

Pepper shale and Eagle Ford formation. This is the maximum

throw of the fault in the quadrangle, It progressively

lessens northward until the fault can no longer be traced

in the Eagle Ford exposures.

41
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Jonah fault

The Jonah fault was named, "by Marks (1950, PI. 40) in

the Jonah Quadrangle immediately northeast of the area under

consideration. It was found to continue into the northeast

corner of the Palm Valley Quadrangle where the Exogyra

ponderosa zone is faulted by downthrow on the east against

the Texanites internodosus zone on the west. The evidence

for the faulting is a lithologic break in the strata. A

Gryphaea aucella biostrome and numerous Exogyra ponderosa

Roemer may be seen in a light brown marly limestone on the

east side of the fault while on the west side is the hard

arenaceous limestone of the Texanites internodosus zone. The

throw at this point, as determined from the cross-section,

is approximately 70 feet. The fault strikes southwest and

decreases in throw in that direction. It could not be traced

into the Inoceramus subquadratus zone.

Minor faults

Numerous minor faults with throw from 2 inches to 5 feet

were seen transecting the beds of the _I. subquadratus zone

along McNutt Creek (Pi. VIII). These faults frequently

formed small horsts and grabens with calcite veins in the

fault planes. There was no evidence of step faulting which

might aggregate a large displacement. However, it is

possible that faulting of this type took place resulting in

the apparent great thickness of the I_. subquadratus zone



Plate VIII.

A. Chandler fault 0,7 miles northwest of old

Georgetown highway crossing Chandler Branch,

Photographer is standing on Austin, Buda

scarp in background* Austin faulted against
Del Rio in foreground.

B. Minor fault seen in right bank of McNutt Creek

in Inoceramus subquadratus zone, 800 yards north-

west of tJ. S, highway crossing McNutt Creek.
Throw is 6 inches, fault strikes due north.
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(150 feet) in this quadrangle. This zone was measured as

51 feet in the Jonah Quadrangle immediately northeast of

the area, but was faulted above and below, so that thick-

ness is incomplete (Marks, 1950), and the true thickness

is probably between these limits.

Origin

The origin of the major faults was undoubtedly in the

subsidence of the Coastal Plain and the formation of the

Gulf of Mexico in late Mesozoic or Tertiary time. It is

the writer’s opinion that the numerous small faults were

formed by a release of tension subsequent to formation of

the larger faults. The age of the faulting in the quadrangle

was determined as po3t-Austin and pre-Quaternary. Sellards

(1934, p. 61) has considered the age of the Balcones fault-

ing as Pliocene.

ATTITUDE OF STRATA

The Cretaceous rocks in this area are a homoclinal wedge

of sediments dipping gently toward the Gulf of Mexico at

approximately an angle of 1° or 98 feet per mile (Hill, 1900).

Locally the dips vary greatly due to faulting. One dip was

measured as 7° to the southeast and another was 5° east.

Occasionally there is a reversal of dip in the vicinity of

faults. No folding was observed in the quadrangle.



GEOLOGIC HISTORY

At the end of Jurassic time the Gulf Coastal Plain was

a land area characterized by a low undulating topography*

Shortly thereafter the western Gulf region began to subside

and the waters of the Atlantic Ocean crept inland over the

base-leveled surface. By middle Lower Cretaceous (Trinity)

time the Coastal Plain was covered by the sea. In this sea

the Comanche series, predominantly limestone, was deposited

to a maximum thickness of more than 3,300 feet (Stephenson,

1928). The upper group of this series (Washita) represents

the beginning of retreat of the sea (Stephenson, 1928), The

Georgetown, Del Rio and Buda are representatives of this

group in the Palm Valley Quadrangle. Their facies here

indicate cyclical deposition in the neritic zone of the sea.

The hard limestones of the Georgetown represent a period

when the sea was not receiving a great amount of elastics

and the temperature was high enough for calcium carbonate to

precipitate. The Del Rio clay represents a change in condi-

tions, with a possible lowering of the sea level. The

perfectly preserved whole fossils are indicative of rapid

deposition and little or no wave action. The Buda limestone,

on the other hand, has many comminuted shell fragments and

sand grains indicating wave action and deposition of coarser

elastics, possibly closer to shore.

45
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At the close of Comanche time the submerged area was

uplifted, the water retreated seaward and the Buda in the

quadrangle was eroded leaving an irregular surface. In

early Gulf time the area again began to subside and the sea

spread inland. The earliest stage of this submergence is

recorded in the shallow water Woodbine group of Cenomanian

age, which in the Palm Valley area is represented by the

Pepper and Eagle Ford formations. The Eagle Ford, like the

upper Washita group, shows cyclic deposition, with the lower

shales and limestones representing minor oscillations and

the medial flags indicating a deepening of the water. The

upper shales represent a return to lagoonal conditions

indicated by the high organic content and lignitized wood.

These shallow water sediments are overlain by the shallow to

outer neritic marine marls and chalks which make up the

Austin group. It is not necessary to postulate any great

deepening of the sea for the formation of the chalk.

Twenhofel (1950, p. 360) states that the environment of

deposition (of the chalks) was largely shallow water, as

shown by the presence of large shells, and the character of

overlying and underlying strata. The Austin chalk contains

many shells of large benthonic organisms, which are in most

cases unbroken, indicating a shallow water environment with

little wave action. In addition the channeling in the basal

Austin represents a scouring of the sea bottom by marine

currents. This would preclude any great depths for deposition

of the basal part of the Austin chalk.



ECONOMIC GEOLOGY

The economic mineral resources of the Palm Valley

Quadrangle consist of water and gravel for road material.

The Buda and Austin formations, which might furnish build-

ing stones, are fractured and faulted. No oil or gas has

been found in commercial quantities, and it i 3 doubtful that

any future wells will encounter a sizable reservoir because

of the extensive faulting.

GRAVELS

The "Brushy Creek" terrace has furnished a considerable

amount of gravel for road material, and there is a sufficient

amount available for any forseeable future needs. The

"Upland" gravels are too thin to be of commercial value*

WATER

Water for household purposes is available from shallow

wells, seldom over 40 feet, which in seasons of normal rain-

fall furnish sufficient quantities for all needs. This

water is contained in the "Brushy Creek” terrace and is

therefore limited to that area overlying this terrace.

Deeper wells are necessary in parts of the quadrangle not

overlain by gravel, and to insure a permanent supply are

needed at all localities. These deeper wells will have to

penetrate to the Edwards, which is the first aquifer from

which large quantities of water may be obtained. In the
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west-central part of the quadrangle wells obtain water from

the Edwards at 200 feet. In the eastern part of the quad-

rangle it will be necessary to drill approximately 450 feet.

The change in depth is accounted for by the dip of the beds.

Ihis is evidenced by wells along Highway 97. Here wells

1 mile apart have a difference in depth of about 100 feet.
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Section 1, (Locality 13): Section exposed in bluff on

right side of Brushy Creek 800 yards east of

M.K.&T. railroad. Austin caps the top of the

bluff, but the Eagle Ford-Austin chalk contact
is poorly exposed because of slumping. This

section is illustrated on Plate IV.

Bed Description Thickness
(feet)

Austin chalk

4 Massive, hard, white, chalky limestone . • 10

Bagle Ford

3 Soft, gray, unbedded, calcareous clay with
numerous Baculites fragments and phosphate
nodules, (Transition zone).

, • 3

2 Soft, black to iron stained brown, very

soft, laminated shale 10,6

1 Black, laminated, indurated shale inter-

bedded with soft, black, laminated shale*
A thin (1 inch) layer of glauconitic,
brown, arenaceous shale containing numerous

sharks’ teeth, small jasper pebbles (one-
sixteenth inch), and coprolites is found
12 inches above the base 1.7

Total 25*3
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Section 2. (Locality 7): Section exposed on left bank of

McNutt Creek 100 yards northwest of U. S. High-
way 79. This section is illustrated on Plate V.

Gryphaea wratheri zone:

Bed Description Thickness
(feet)

4 Hard, white, massive, fine-grained lime-
stone, containing Gryphaea wratheri and
Inoceramus sp 5.9

3 Soft, light gray, limonite stained,
calcareous marl, containing Gryphaea,
wratheri and G. aucella 1.9

2 Same as hed 4 2.0

1 Soft, light gray, marly limestone contain-

ing Gryphaea wratheri 0.8

Total 10.6
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Section 3. (Locality 8): Section in bluff on right bank
of McNutt Creek, immediately south of bridge
on U. S. Highway 79, This section is illus-
trated on Plate VI,

Inoceramus undulatoplicatus zone:

Bed Description Thickness
(feet)

9 White, indurated, shaly limestone forming
upper slope of bluff 5.0

8 White, soft, shaly limestone 0.9

7 White, very hard, massive, fine-grained
limestone, containing Inoceramus undulato-

plicatus Roemer
..... 7.6

6 Same as bed 8
.

0.3

5 Same as bed 7 4.3

4 Same as bed 8 0.3

3 Same as bed 7, contains Neithea sp. ... 6,6

2 Light gray, shaly, soft limestone with

marcasite concretions 0.5

1 Same as bed 7, contains Idonearca sp. and

marcasite concretions 2.2

Total 24.7
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Section 4. (Locality 9): Section at Ray's Bluff on right
bank of Brushy Creek 5 miles east of Round Rock.

Upper* Inoceramus undulatoplicatus and lower Texanites

internodosus zone:

Bed Description Thickness
(feet)

Texanites internodosus zone

11 Chalk, alternating hard and 3oft layers,
gray, contains Neithea casteeli Knicker * . 15.2

10 Marl, soft, buff
, . 0,7

Inoceramus undulatoplicatus zone

9 Limestone, hard, white, massive, fine grained,
earthy texture, contains Idonearca sp. . . 4.0

8 Marl slope covered by talus 4,0

7 Limestone, same as bed 9
......... 7.1

6 Marl, soft, gray 3.0

5 Limestone, same as bed 9, ledge forming,
contains Inoceramus undulatoplicatus Roemer 10.3

4 Marl, same as bed 6, marcasite concretions 1.6

3 Limestone, same as bed 9, forms ledge, con-

tains Oryphaea wratheri Stephenson .... 7,8

2 Marl, same as bed 6 0.8

1 Limestone, same as bed 9, lower part covered 5.3

Total . 59,8
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