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The Salt Cresk area is located in the southermmost part of
Mason County, Tesas and 1ies on the southwestern flank of the Llamo Uplirft,
a structural dome in oentral Texas. The surface rooks represent six of
the seven membars of the Riley and Wilberns formations of Late Cambrian
age, the basal portion of the Ellenburger greup of Early Ordovician age,
and limestons and sandstone of Early Cretaceous age.

The Riley formation, which averages 680 feet in t‘lcknl’, ia
divided from bottom to top into the Hickory sandstone menber, the Cap
Mountain limestons member, and the Lion Mountain sandstone sesber. The
Hickory sendstone member is not exposed in the thesis area, but good
outcrops of the Cap Xountain and Lion NMountain members were sapped and
described, All four members of the Wilberans formation crop out in the
Salt Creek arsa and attain an average total thickness of approximately
880 feet. Im ascending order thess members are the Welge sandstone, ths
Norgan Creek limestone, the Point Peak shale, and the San Saba limestons.

‘ The uppermost beds of the San Saba limestone member grade into
the basal beds of the overlying Ellenburger group. The Ellenburger group
consists predominantly of limestons with local ocourrences of dolomite.

With the exception of Quaternary and Tertiary stream depoaits, ‘
rocks of Early Cretacecus age are the youngest strata exposed in the
research area. From the base upward these rocks grade from sand and silt

to clay to limestone.
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The Paleozoic rocks croppiag out iz the Salt Creek area strike
approximately N 40° B with an average dip of 4° SE, exposing successively
younger rocks in a southeast direction., The homoclinal attitude of these
rocks is interrupted by many steeply dipping normal faults, most of which
strike in a general northeast-southwest directior and exhibit relatively
small vertical displacements of the order of 1 to 10 feet. The youngest
rocks affscted by these faults belong to the Ellenburger group of Early
Ordovician age, and as the Cr-tmou- strata are not faulted, the fault-
ing may be dated as being of pre-Cretacecus and post-Ordovician age.
Local folding is suspected to bs the cause of the southeast dip of the
sedimentery strata and the portheast-scuthwest trend of the faults in
the Salt Creek area.

Pre-Cretaceous peneplanation is indicated by a low-relief sur-
face in the ‘.outhu-n half of the thesis area which is comprised of out-
crops of Paleozoic rocks of varying litholou and resistance to weathering
and ercsion. The facts that fault line scarps ars uncoamon, that meander
pitteras of streams are not affected by structural festures, and that
specific 1ithologic units do not always have the same topographic expres-
sion, may be interpreted as evidence that the pre-Cretaceous pensplane
has been exposed to srosion during relatively recent time,

No profitable ore deposits and mo accusulations of hydrocarbons
have besn discoversed in the area at the present time. The moat important
l;ﬂtlﬂ'll rescurce is ground water, whioh is available for all domestic and

agricultural demands.
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GEOLOGY OF THE SALT CREEK AREA,

MASON COUNTY, TEXAS
INTRODUCTION

LOCATION
The Salt Creek ares is named for Salt Cresk, locally called
8alt Branch, which is l tributery of the James River in southern Mason
‘.;:ounty. Texas.. The area is approximately 19 aquare miles in extens and
is bounded by latitudes 30°30' and 30°34' North and by longitudes 28017°
and 99°19.5° West. The center of the area 18 approximately 14 air-miles
south-southwest e( the city of Mason, Texas. The southern boundary of

the area coincides with the southern boundary of Mason County (Fig, 1).

ACCESSIBILITY

The Salt Creek u'u is traversed from north to scuth and from
sast to west by unpaved but graded county roads.

The road furnishing access from the north, or from Mason, Texas,
is the James River rced, It is impossible to reach the thesis area by
way of this road when the Llano and James Rivers are at flood utags, as
thers ars two fords and one low-water bridge along this road to the north
of the area,

Acoess to the Salt Creek area may be gained fraom the east by
way of the Hey Ranch road which turns off Farm Road 763 at the Hilda
cﬁurch. This is a graded county road and is usually passable sxcept

immediately after very hard raius.
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The Sait Dranch road turns off Farm Road 783 at the sottlement
of Doss, enters the southeast corner of the thesis area, and merges with
the Hey Ranch road approximately one mile from the eastern boundary of
the thesis area. This is the best road of the three mentioned, but due
to the additional distance which must be traveled, it is not recomsended
for access from Mason except 1n times of extremely adverse weather
conditions,

Numerous ranch roads traverse the interior of the Selt Creek
area. Those which may be traveled by autowobile are shown on the geologic

map (Pl. XI111) included with this paper.

METHODS OF FIELD WORK

The Iield work was accompiished between June 2 and September
10, 1858. The mapping was done on acetate covering on aerial photographs
obtained from the United States Department of Agriculture. Photographs
158, and 155 of series DFZ-3P were used in the preparation of the geologic
map. The scale of these photographs is 1:20,000.

Formation and member contacts and structural features were
located by interpreting the relationships of rocks observed in the field
and by stereoscopic study of the aerial photographa. The author wishes
to call attention to tha fact that none of the geological features were
mapped on the basis of stereoacopic interpretation alons. 1in all cases
the stereoscopic investigation supplemented actual cbservations made in

the field.



The dips and strikes of the bedded rocks were determined in
the field with the use of a brunton compass. Each dip and strike shown
on the geologic map represents the average of several readinga teken 1in
that immsdiate vicinity,

As topographic control was not available, the relative relief
shown by the geologic croas sections on the geologic map was estimated
from stereocscopic study of the aeriasl photographs and from field obser-

vations,

REVIEW OF PREV1OUS WORK PERTINENT TO THIS
RESEARCH PROJECT

Dr., Ferdinand Roemer (1846) was responsible for the first pub-
lication describing the geology of Central Texas, This paper was con-
cerned with the area bordering the Central Mineral Region on the south.
The first report on the stretigraphy .und raleontology of the Paleozoic
rocks in this area was also published by Roemer in 1849, This latter
paper included the first geologic map of Texas, which was very imaccurate
due to the reconnaissance nature of the surveys made by Roemer.

B. F, Shumard (1861) presented the firat description of the
stratigraphy and peleontology of the Potsdam group (Upper Cambrian) in
Texas,

The Texas Geological Survey published a brief discussion of the
mineral resources and the general geology of the Llano region by 5. B.

Buckley (1874), In this paper Buckley stated his belief that not all



of the granites in the Llano region were of Precambrian age. He also
stated that the metamorphic rocks are clder than the granites with
which they sre associated.

C. D. Walcott (1884) determined the Potsdam group to be of
Late Cambrian age, named the metamorphic rocks in the Liano regiom, and
proposed that the igneous intrusions were of pre-Potsdam age.

In 1887 R, T, Hill summarized and discussed previous geologic
studies made in Texas. In this paper Hill suggested there were two
periods of tectonic activity, one of which occurred immediately follow-
ing the deposition of the Llano seriaes and the other at the close of the
Paleozoic Era.

The Geoleogical and Mineralogical Survey of Texas was created
in 1889. Under the direction of T. B. Comstock this organization con-
ducted the first systematic geological survey of the Llanc region. During
the course of this survey, Comstock (18%0) introduced several new names
such as the liickory series, Riley series, San Saba series, Packsaddle
schist, and Valley Springs gneiss.

In 1820 R, S, Tarr diacuseed the geomorphology of the Central
kineral Region. le stated hio belief that the present drainage system
in this area originated during Tertiary time and subsequently has been
supsrimposed on the Falasozcic rocks and structures.

Sidney Paige (1911) revised some of the previous work done in
the Llano region and nemed the Wilberns, Cap Mountain, and Ell-nburgdi

formations. Included in this paper was a discussion and description of



Precambrian geological features. The United States Geological Survey
published & geologic folio of the Llano and Burnet quadrangles by Paige
1s12).

In 1916 the Texas Bureau of Economic Geology published a geo-
logic map of Texas which was the most accurate map up to this time.

Sellards, Adkins, and Plummer published a comprehenaive report
on the stratigraphy of Texas in 1932. Thia paper included a discussion
of the Paleozoic systeme and the regional structure in the Llanc region.

Paleozoic deformation and structural relationships in the Llanc
region were discussed in a paper published in 1634 by Sellards and Baker,

- Paleozoic fossils origimally described by Rosmer (1852) were re-
described by Bridge and Girty (1837). This latter paper accurately des-
cribed the stratigraphic zones in which the fossils occur.

Barnes and Parkinson (1938) published & paper which discussed
the origin and distribution of the ventifacts which occur in the base of
the Hickory sandstone. These authora concluded that an arid climate and
aeolian erosion provail;d during sarly Hickory time.

In 1540 Plummer briefly discussed the regional and local struc-
ture of the Central Mineral Region.

A report on the Ellenburger rocks was published by Cloud, Barnes,
and Bridge in 1845, These authors elevated the Ellenburger formation to
group status, defined the boundaries of the group, and restricted it to
rocks of Ordovician ege. They also divided the group, from bottom to

top, into the Tanyard, Gorman, and Honeycutt formations.



Bridge, Darnes, and Cloud (1947) redefined and described

members of the Riley and Wilberns formations in the Central Mineral

Region. The stratigraphic relationships and Yy envir
of the different members were alsoc discussed.

Cloud and Barnes (1948) published a detailed report on the
Ellenburger group in central Texas. These authors discussed the regional
correlation of the Ellenburger group, the genesis of the lithic constit-
uents, the paleontologic features, and described many measured sections.
Many references were nade to the paper published in 1845 by Cloud,
Barnes, and Bridn.

The Pennsylvanian and Miseissippilan rocks in the Llano region
were discussed in a detailed report by Plummer in 1250, Descriptions
of measured sections and detailed geologic maps accompanied discussions
of stratigraphy and paleontology in this report.

The 3an Angelo Geological Society's Guidebook (1954) for a
Cambrian field trip in the Llano area contains a deacription by Barnes
and Dell of the units comprising the Upper Cambrian strata. Several
measured sections are included in this paper.

The northern portion of the Salt Creek area overlaps part of
an area mapped by Dannemiller (‘1957). The present author is in general
agresment with Dannemiller regarding the outcrop patterns and structural
features. In a few ceses, howsver, soms of the member contacts and some
of the faults @8 mapped by Dannemiller are slightly modified in this

paper,



GEODGRAPHY
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PHYBICAL FEATURES

CLIMATE

Information obtained from the Mason County Chamber of Commerce
indicates that the mean annual rainfall in Mason County, Texas is 22.5
inches. Precipitation may vary as much as 15 inches from year to year
however, and is irregularly distributed throughout the seasons. Due to
the light rainfall, this general area is classified as semi-arid,

The average annual temperature is approximately 70° F., The
daytime winter temperature from Novembsr to April ranges from 20° F to
70° ¥, The daytime summer temperature ranges from 80° F to 110° F. Severe

{reezes are common during the winter months.

VEGETATION

The Salt Creek area in Mason County, Texas supports a vegetative
cover that is chsracteristic of semi-arid regions with a thin, poorly
developed soil, The trees consist of mesquite, scrub oak, post oak, live
oak, cedar, and a few willows, sycamores, and elms, The predominant grasses
are curly mesquite, buffalo, needle, and crowfoot. Various shrubs and
cacti such as prickly pear, catsclaw, taasjillo, Mexican persimmon, agarita,
and yucca are widely distributed throughout the area.

Topography, lithology, and structure affect the type and con-

centration of vegetative cover. The hills and slopes in the research area



generally support a sparse growth of mesquite, scrub oak, cedar, yucca,
needle grass, and curly xasquite grass. The stream valleys support a
relatively dense growth of vegetation characterized by willows, sycamores,
elns, various oaks, cataclaw, and high buffalo grass, The surface traces
of faults commonly result in an alignment of relatively dense vegetation
which is not affected by topography nor bedding planes of the outcropping
strata. These lineations of vegetation are probably due to better soj)
development on the fractured rocks and to the sntrapment of surface

water in the fractures.

GEQMORPHOLOGY

The Salt Creek area in Mason County, Texas is located on the
southwestern flank of the Llano Uplift, a structural dome which has been
reduced to a topographic basin by erosional processes. Rocks cropping
out within the busin range in age from Precambrian to Recent. The basin
is bounded on the east and south by a high, distinct rim of relatively
flat-lying Cretaceous rocks.

The topography in the northern half of the Salt Creek area is
represented by high bluffs, steep slopes, and many high hills. The high
bluffs occurring along the James River and Salt Creek, in all instances,
are capped by the bioherm zone which is stratigraphically located above
or in the upper Point Peak shale, Traveling eastward and southeastward

from whers the James River crosses the area, many hills with steep slopes
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are sncountered. These hille are capped by either the bioherm zone or
by the San Baba limeetone. In this portion of the research area, sany
deep gulleys or m;yoe bave besn formed by surface draivage into the
Janes Biﬁr. ’

In the extreme southern put of the u;;. the Cretacecus rooks
form a plateau waich is capped by ~*“ is probably tbe Edwards 1imestone.
Tbis Cretacecus plateaw abruptly rises approximately 250 feet above the .
Ellenburger surfece and is topographically the highesnt part of the
research srea. ‘ '

" The lowest part of the area 1s formed by the bed of the Jenes

| River. Maximim relief within the area 1o estimated to be om the order
of 500 feet and wos csused prisarily by the mluu systeam of the James
Rxm. !n the thnul area, Salt Cruk, an lnurﬂttcot streos which’

’ f10wa in & northwestsrly direction, is the noar tributary of the James
fiiver.  Hey Cn&. also an ut.-anm -trn-. Jom Salt Cresk approxi-
wately 1.5 miles soutk of the James River. '

-xi.‘ relatively recent uplift of tMlna. which has resulted
in the removal of & large part of tu Cretaceous cover, is iadicated by
the rejuvenated pature of the siresss. The tncised l.lnd-' pl'.it.ﬂw ot
the James River, Salt Creek, snd nqcm are not affected by the many
faults which they crose. '

The alluvium whick is located 3.0 miles frow the southern

boundery and 0,5 miles from the westarn boundary of the thesis area, )
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represents a "meander cutof{" of Hey Creek. This channel, which has
been abandoned only very recently, may be interpreted as evidence that the
area is stil1l being uplifted.

In the southern and eastern parts of the Salt Creek area, pre~
Cretaceous peneplanation is evidenced by a low-relief ercsion surface
which consists of rocks of varying resistance to weathering. In the
southern half of the Salt Creek area, exposures of the siltstone-sandstone
facies of the San Saba limesione member crop out at the same elevation as
does the Ellenburger limestone. In the eastern part of the area, the
Point Peek shale alsc outcrops at approximately the same elevation as the
Ellenburger limestone,

Although many faults were obsaerved in the Cambrian and Ordovician
rocks, fault line scarps are practically nonexistent, This fact also indi-
cates that the Cambrian and Ordovician rocks were at one time peneplaned,
and 1t also suggesta that this peneplane was exposed again to erosional
processes during relatively recent geologic time, Since removal of the
Cretaceous cover, the erosionsl and weathering processes have not had
sufficient time to produce topographic features which are influenced by

_varying lithologles.
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STRATIGRAPHRY

Gaeneral Statement
Rocks cropi)ing out in the Salt Creek area range in ags from
Cambrian to Recent., The Paleozoic era is represented by rocks of the
Cambrian and Ordovician 3ystems. The Paleozojic sediments are overlain
by those of Cretaceous age. The stratigraphic columan in the arsa is as
follows: i
CENGZOIC ERA
Quaternary
Recent al.'l\uvxun
Tertiary conglomerate
KESOZOIC ERA
Cretaceous System
Commanche Series
PALEOZOIC ERA
Ordovician System
Lower Ordovician
Ellenburger group
Cambrian Systes
Upper Cambrian

Wilberns formation

San Seba limestone member
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Point Peak shale member
Morgan Creek limestone member
Welge sandstone member

Riley formation
Lion liountain sandstone member
Cap Mountain limestone member

Hickory sandstone member

RALEOZOIC ERA

CAMBRIAN SYSTEK

The Riley formation, originally callad the Riley series, was
named for the Riley Mountains of Llano County by T. B, Comatock (1890,
p. 286-289) and consisted of rocks now included in the Hickory sandstone
and Cap Mountain limestone members, Comstock alsc proposed the name
Hickory series for the Paleczoic strate underlying his Riley series,
Sidney Paige (1912, p. 42) used the term Hickory sandstone rather than
Hickory series and proposed the name Cap Mountain formation for the lime-
stone beds overlying the Hickory sandstone., The Lion lountain sandstone
was described as 2 member of the Cap Mountain formation by Lridge (1937,
P. 235), The Riley series was redesigl;latod as the Riley formation by
Cloud, Barnes, and Bridge (19453, p. 154) and includes the following three

membera in descending order:
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3) Lion iountain sandstone

2) Cap liountain limestons

1) Hickory sandstone

The Riley formation, as described by Cloud, Barnes, and Bridge
(1845, p. 154), may vary from 730 to 200 feet in thickness due to the
irregular Precambrian surface upon which it was deposited. The average

thickness, however, is estimated to be 680 feet. .

i

‘The totel thickness of the Riley formation in the reaearch
are could not be determined due to the absence of outcrops of the liickory

member and the lower portion of the Cap Mountain member .

Cap Mountain Limeatone kember

latroduction

This wember varies from 133 to 455 feet in thickness, according
to Bridge, Barnes, and Cloud (1247, p. 112), The complete Cap Nountain
section is not present in the thesis area, and therefore it was impoasible
to compare the total thickness in this area to that measured by Bridge,
Barnes, and Cloud.
Lithology

That portion of the Cap Mountain smember which can be observed
in the thesis area is characterized by a buff to gray, finely crystalline,
slightly glauconitic, foseiliferous limestons, The beds range from a few
inches to several feet in thickness. Some of the beds exhibit a yellow
to rust-red color which is a result of the weatbering of the glauconite

to limonite.
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The uppermost beds of gray limestone contain a greater quantity
of glauconite, which often results in a greenish or dark brown to tan
mottled appearance. Lenses of trilobite shell fragments, often referred
to as “trilobite hash", are common in this upper portion of the member.
Topography and Vegetation

The Cap Mountain limestone crops out only in the extreme north-
west corner of the research area. This outcrop forms the bed of the
James River and relatively steep slopes immediately adjacent to the river,
The limestone in the rivq bed exhibits an unusual feature which has been
referred to as 'wagon tracka™ by H, R, Blank (1958, p. 263). These "wagon
tracks" are a series of shallow erosional trenches which are roughly
paralls! and which trend in the direction of the stream flow. In several
instances these trenches connected very deep potholes which were roughly
elliptical in surface area with the long axis of the ellipse roughly
parallel to the trend of the "wagon tracks’.

The vegetation on the Cap Mountain outcrop is rather sparse and

very little grass is preaent. The & ion is P nantly

of mesquite, cateclaw, and prickly pear. A few scrub oaks and some Spanish

dagger were observed to occur locally.

Lion Mountain Sandstone Member
Introdyction
The Lion lMountain sandstone member was named by Bridge (1237,
p. 235) for Lion Mountain, the type locality, in the morthwest portion

of the Burnet Quadrangle, Burnet County, Texas.
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The maximum thickness of this member in the Llano region is
80 feet, according to Dridge, Larnes, and Cloud (1947, p. 114). The
present writer estimates its total thickness in the Salt Creek area to
average approximately 25 feet,

According to bridge, Barnes, and Cloud (1647, p. 114) the Cap
Hountain-Lion Kountain contact is gradational but is usually mapped at
the base of the sparsely vegetated topographic bench foramed by the Lion
Mountain member. In the thesis area the contact was placed at the base
of the first glauconitic sandstone appearing above the Cap kountain lime-
stone member. This placing of the contact agrees with that proposed by
the aforementioned authors, The lmmt;st sandstone of the Lion Mountain
member, at the base of which the contact was drawn, occurs where there
is a definite change of slope betwean the steep slope of the Cap Mountain
limestone and the gently sloping topographic bench of the Lion Mountain
sandatons.

Lithology

The Lion Mountain member is composed of glauconitic, fine to
medium grained, calcareous Quartz-sandstons interbedded with relatively
thin beds of glauconitic, arenaceous limestone containing lenses of
“trilobite hash"., The sandstons and limestone beds are buff to gray in
color with green or reddish-brown spocks, depending upon the degree of
alteration of the glauconite, In the thesis area the weathered outcrop
is covered with a residual soil which iz predominantly rust-red in color,

indicating a high degree of aiteration of the glauconite.
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‘The weathered slopes on the Lion Mountain outcrop are littered
with shiny, black, hemetite nodules (Pl. 1). It is probable that these
nodules are the weathering products of glauconite (KMgFe331g0;5° 3H0) ,
in which the iron was altered to hematite (FeyUs) and from which some of
the silica was removed in the form of a colloid. The nodules contain
scattered quartz grains and appear to have some siliceous cement.
Topogranhy and Vegetation

The outcrop of the Lion Mountain saundatone, which is found
adjacent to the James River, forms a gently sloping topographic bench
covered with loose, red soil. Where the soil is well developed, grain
for livestock feed is occasionally raised. For the most part, the vege-
tation consiets of scrub oak, Mexican persimmon, and various grasses, with

the scrub oak and Mexicen persimmon occurring as patches of thick brush,

¥ilberrs Formation

introdugtion

The Wilberns formation was firgt named by Paige e, p, 23)
who designated the type locality as Wilberns Glen in Llano County, Texas.
Paige's description of this formation did not include the San Saba lime-
stone member, Due to the difficulty of placing the 5an Saba-Ellenburger
contact, and because of the lithologic similarity of the San Saba and
Ellenburger limestones, Paige (1612, p., 47) included the San Saba in the
Ellenburger group of Ordovician age. C(loud, Barnes, and Bridge (1945,

p. 155) redefined the Wilberns formation and divided it into four members
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PLATE 1

Hematite nodules on a weathered outcrop of the
Lion Mountain sandstone member.




PLATE 1

Hematite nodules on a weathered outerop of the
Lion Mountain sandstone member.
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which included the San Saba limestone. They placed the upper boundary
of the Cambrian system at the top of the San Saba 1imestone member.

Dridge, Barnes, and Cloud (1947, p. 149) latf!' described the
Wilberns formation as having five members which were 1) the Welge sand-
stone, 2) the Morgan Creeir limeatone, 3) the Point Peak shale, 4) the
San Saba limestone, and 5) the Pedernales dolomite. According to these
authors, the total thickness of the Wilberns varies betweon 540 feet and
610 feet,

Barnes and Bell (1954, p. 35) proposed the deletion of the
Pedernalaes dolomite member az it is equivalent to the San Saba limestone
member .

At the present time, the Wilberns formation is defined us
having four members which are:

4) San Saba limestone

3) roint Peak shale

2) Morgan Creek limestone

1) Welge sandstone

All four of these members crop out in the Salt Creek area.

This author has wapped the zone of large stromatolitic bioherms,
which is usually regarded as being the uppermost portion of the Point Peak
shale, as & separate unit which is between the Point Peak shale and the

San Saba limestons members.
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Welge 3andstone leamber

introduction

The ¥elge sandstone member, which is the basal sandstone of
the Wilberns formation, was named by Darnes (Bridge, Barnes, and Cleud,
1847, p. 114), and the outcrops of this member in the Welge land survey
were designated as the type locality, At the type section, which is
located on Squaw Creek one-half mile north of the Gillespie County
line, the Velge attains a thickness of 27 feet. According to Dridge,
Barnes, and Cloud (1847, p. 114), the Welge averages 18 feet in thick-
ness throughout the Llanc region. In the Salt Creak area the Welge
averages 19 feet in thickness,
Lithology

The contact between the Welge sandstone and the ﬁndﬂlying
Lion iiountain sandstone is marked by the abrupt change at the top of
the purplish, highly glauconitic Lion Mountain member to a light tan,
non-glauconitic sandstone., The Welge 1s a light tan to rusty brown,
magsive, medium~graiped, quartzose sandstone, In the Salt Creek ares
the Welge conteined a few widely scattered brachiopod molds in its upper
portion, and was slightly cross-bedded in the lower portion., The sand
greins are cemented by siliceous material except in the top tew feet
of the member where the cement becomss calcareous in nature. Many of
the individusl sand grains exhibit recrystallized faces which give them

a sparkling appearance. Other grains, which do not exhibit this



characteristic, appear to be well rounded. The weathered surface of this
member generally has a dirty-brown color and is much darker than unweathered
surfaces,
Topograghy and Vegetation

The outerop of the Welge sandstone member forms a distinct scarp
in the Salt Creek area. This scarp rises abruptly from the gently slop-
ing topographic bench fon;uﬂ by the Lion kountain sandstone member.

The vegetation is noticeably thicker on the i.lgt sandstone
than on either of the adjacent members. Scrub ovak, mesquite, and Mexican
peraimmon are well developsd on the Welge member with laesser amounts of

prickly pear and tasajillo.

Yiorgan Creek Limestone liember

latreduction

The Morgan Creek limestone member of the Wilberns formation
was named by Bridge (1837, p. 238) for a locality on iiorgan Creek in
Burnet County, Texas. According to Bridge, Barnes, and Cloud (1947,
p. 114) the type section, which is located at the junction of the north
and south forks of Morgan Creek, 1s approximately 110 feet thick. In
the Llano region, however, the thickness may vary from 70 to 160 feet.
The averags thickneas, according to the aforementioned authors is 120
feot.

In the Salt Creek area, the continuity of the Lorgan Creek

outcrop was interrupted by several faults, thersby hindering msasursment
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of the section, According to Sliger (1857, p. 30) the maximum thicknees
of this member was estimated to be 130 feet in an area located approxi-
mately two miles to the north of the Salt Creek area.

Lithology

‘The Welge-Morgan Creek ocontact is gradational and therefore its
position is somewhat arbitrary. For purpoees of this paper, the contact
was placed at the base of the first purplish-colored arenaceous limestone
overlying the massively bedded, yellowish-brown sandstone of the Welge
meaber,

The lowermost Morgan Creek beds which could be cbserved con-
sisted of sligbtly purplish to maroon, thinly bedded, coarse grained,
glauconitic limestone which was slightly erenaceous and very fossiliferous.
The purplish color of these lower beds gradually changes to dark gray and
then to light gray upward from the base of the section. The uppermost
beds vary from 0.3 to 2.0 feet in thickness, are light gray to greenish
gray, medium-grained, silty, glauconitic limestone. lany of these beds
appear to be composed almost entirely of trilobite shell fragments,
comnonly called "trilobite hash",

The Morgan Creek member is fossiliferous throughout. The marker
zone of the brachiopod Cooribis texana occurs approximately 45 feet above
the base of this member according to Barnes and Bell (1854, p. 59). This
zone was observed in the cliffs along Salt Creek approximately 1/4 mile
south of the James River and occupied the same stratigraphic position as

that described by Barnes end Bell,



Small, purplish, sub~lithographic, stromatolitic bioherms
ranging from 0.5 to 2,0 feat in diameter were very common near the top
of this member (Pl. 1I).

Layers of glauconitic shale end silt are interbedded with the
limestone throughout the section. Both the limestone and the shale
layers exhibit crenulated or wavy bedding and many of the "hashy” zones
in the limestone appear to have been intensively reworked prior to
induration. The foregoing observatjons tend to indicate rather turbu-—
lent conditions during depoaition. The glauconite in these zones probably
wag formed in relatively quiet water and was subsequently reworked and
redeposited with the trilobite fragments,

Topegraphy and Vegetation

The outorop of the korgan Creek limestone was obmerved in
atream beds end on relatively steep slopes in the thesis area. The
8lopes ere sparsely vegetatsed with scrub oak, mesquite, Spanish dagger,

and prickly pear,

Point Peak Shale Member
Introdugtion
Bridge (1937, p. 236) named the Point Peak shale member tor
Point Peak, a conspilcuous hill located approximstely four miles north-
west of Lone Grove in Llano County, Texas.
According to Bridge, Barnes, and Cloud (1647, p. 115), the

Point Peak is 270 feet thick at the type locality and averages 160
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Small, purplish-colored bioherms exposed on a

of the Morgan Creek limestone.

weathered outcrop
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PLATE 111

Contact between Morgan Creek limestone and Point
Peak shale. Photographed at the jumction of
8alt Creek and the James River.
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DLue to the presence o:f Giryanella in the bedded limestoue separating
the two bioherz zones in the 5alt Creak erea, the present writer
originclly thought that this limestone represented the basal portion
of the San 5aba limestone member, According to Bridge, Barnes, and
Cloud (1647, p. 120), however, although Girvanella beds occur mostly
in the San Saba limestone member they are not restricted to this unit
and are often found in limestones of the Point Peak shale member .,
Litholeogy .

The Point Peak shale member consists of greenish-gray 1o dirty-
tan thinly bedced, calcareocus shale and siltstone with thin, often
fossilierous, linmestone stringers occurring throughout the section,

ome of the limestone beds in the widdle portion of this
member reach a thickness of approximately one foot and often bear a very
¢lose lithological resemblance to either the overlying Saa Saba lime-
stone or the underlying lMorgan Creek linestone. Intraformational cop-
glomerates atre widespread throughout the upper half of this meamber.
These conglon,ratel are composed of pebbles of medium to fine-grained
glauconitic limestone in a calcareous ntfix.

The Point Peak shale weathers readily and the lower portion of
this member usually forms gentle slopes. In some cases, however, steep
sloped and overhanging bluffs characterize the outcrop where it is pro-
tected by the overlying highly resistant bioherm zone which forms the

ceps of the hills and ridges (Pl., 1V).



PLATE 1V

Expoouroi of Point Peak shale which forms a
high bluff on Salt Creek. The biocherm zone
caps this bluff, '
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The ygenile slopus are characteristically covered by = thin,
loose soil containing many limestone fragments and much caliche. The
vegetation is thin and consists chiefly of mesquite, prickly pear,

catsclaw, and 3panish dagger.

Liokerm Zone

Antreduction

‘The Point Peak shale, as described by Bridge, Barnes, and Cloud
(1947, p, 115), includes the biocherm zone. While conducting the research
for this paper, however, the bioherm zone was treated as a separate unit
due to its distinctive lithologic character and widespread occurrence,
Lithology

The biocherms are composed of a buff to gray, sub-lithographic
limestone which weathers to a grayish-brown color. This weathered sur-
face often exhibits circular forms which are referred to as "cabbage
head” structures (Pl. V), and which usually range from 0.5 to 2.0 feet
in diameter. The bioherm masses probably were formed by lime-secreting
algae,

in many c¢ases the bioherms rest directly upon beds of intra-
formational conglomerate. These conglomeratic beds may indicate a
marine regression succeeded by exposure to subaerial conditions. The
thinneas of these beds suggests that the subaerial exposure was of short
duration and wvas followed by an advance of the seas, after which the bio-

herms began to grow on the previously weathered surface.
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In the thesis area, these bioherms occur as isclated mn
or they coalesce to .tm biocstromes (Pl, V1), In many cases the
1m.mm-tmmammuwrm. |

Topography and. xmm |

The um. as was mentioned previously, !on thn oq- on

many hills and ridges in the Salt Creek area. In contrast to the apmoxyf'
j nmmnopu of m»a-tm-w,o. mummm«. A
mcl muun cover muth; of uvo oﬁ. !puuh m, wmly :

' gear, Hesenite, Mextean persiumen add e

The Sen Saba lln-hu was named by nud.- (1987, p. 237) and
the type lmutymduimtdu the um-pwﬁit uucqmun‘
mmwmmmmmaam. Aseording ta
 Bridge, Barnes, and cuu (1947, p. 117), the sane San m was ou.u.ny
used by Comstock (uoo. P. 301) s » series nase vhich vas u»uu to
nxamumm:mammntutmmm.
mtmmiummmmmnw-vm
the San Saba River and ends 0.7 miles morth of this point, At the type
localsty the bl 1s 280 feot thick., In the Salt Creek area this
i member reaches uatmm muu- thickness of aue tﬂ‘h gt
The lower contact is placed at the base of the :ﬁm well bedded e

‘umtou mllyuc thn W aou 1. vm cr. where the uolm zone



PLATE V1

Weathered exposures of the bioherm zome which occurs at the top of the
Point Peak shale. Photographed on Salt Creek cn Edgar Gelstweidt property.
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PLATE VII

Contact between San Saba limestone and the
bioherm zone which overlies the Point Peak
shale, BExposure is in the bed of Salt Creek.
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is absent, at the top of the highest significant shale of the Point

Peak member.

The 1lithology of the San Saba member is more veriable than
that of any other member in the Wilberns formation. The San Saba iu
precominantly composed of limestone beds, but due to facies changes,
these beds often grade laterally into siltstones and sandetones and
closely reaemble outerops of the Point Peak shale member (Pl. viII,
figs. 1 and 2). Eeds of intraformational comnglomerate were cbserved
throughout the upper half of ths member and a few locai occurrences
of bioherms wers noted. 7These bioherms were not as prominent as those
in the Point Peak shale rember.

The limestone beds, which range from 2 inches to 2 feet in
thickness, vary in color from buff to greenish-gray to tan and brown
with many specks giving the weathered surface a mottled or speckled
appearance. The limestones coutain glauconité in varying amounts,
vary from sub-lithographic to coarse grained, and are fossilferous.
The fossils in this member consist of various forms of brachiopods,
gastropods, and trilobites, Gastropods predominate over the other
fossils, with a tightly coiled unnamed gastropod bol_m; the most common
form throughout the upper hali of the San Saba member. This same form
appears to be cowmon in the outcrops of the San Saba member on the
Tommy Drook ranch in northern Mason County. Sublithographic, subspheri-

cal, pea-sized masses occur in the limestone beds of this member.



PLATE V111

Similarity of bedding and lithology in outcrops of the
Point Peak shale and the silt facies of the San Saba
limestone.

Figure 2, B8ilt facies of the San Saba limestone
exposed on liey Cresk. :
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PLATE IX

Exposure of San Saba limestone on Hey Creek in
which a silty facies may be observed overlying
well-bedded limestone,
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These amall bodies are believed to be of algal origin and are referred
to by Bridge, Parnes, and Cloud (1947, vn. 120) as Giryanells.

The siltstones and sandstones range in color from white to
tan, are fine to coarse grained, mey be either very tough or {riable,
and are calcar@ous. Their weathered surfaces may be tan or brownish-
gray and in some cases are a distinctive purplish-red, The thickest
section of this siitstone and sandstone observed by this author is
103 feet thick and 18 located along Hey Creek in the morthwestern corner
of the southern half of the thesis area. A description of this measured
section is contained in the appemdix of this paper.

The bioherms, which are exposed in only a few widely scattered
outerops, consist of gray, sub-lithographic to microgranular limestona.
‘Their weathered surface exhibits the spherical pattera previcusly referred
to as “"cabbage head" structure. The maximum diameter of the bicherme
ranges between 3 and 10 feet.

The intraformational conglomerates are nonfossiliferous and
are composed of angular to rounded, sub-lithographic to microgranular
limestone pebblea in a medium grained limestone matrix.

Topozraphy snd Vegetetion

The outerops of the S5an Saba limestone are the moat extonsive
in the 3alt Creek area. No particular topographic feature 13 characteris-
tic of the San Saba outcrop, Both the limestone and siltstone facies

crop out on hilltops, on gentle and steep slopes, and in stream beds.
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‘The vegetation may be either dense or sparse and consists of
mesquite, Lexican persimmon, Spanish dagger, prickly pear, cataclaw,

and scrub oak,

ORDOVICIAN SYSTEW
The Lower Ordovician rocks in the Salt Creek area ere repre-
sented by the Ellemburger group. The middle and upper Urdovician sedi-

ments are not present in this area,

Ellonburger Group

Introduction

The name Ellenburger formation was originally used by Paige
(1911, p. 24) for the limestone that crops out in and forms the Lllen~
burger Hills in southeastern San Saba County, Texas. Cloud, Darnes,
end bridge (1945, p. 133) elevated the Ellenburger to group stotus and
divided it into three formations which are, from bottom te top, the
Tanyard, Gorman, and Honeycut, The average thickmess of the Ellenburger
rocks in the Llano region 1s 1694 feet, according to Darnes and Bell
(1954, p. 35). It 1s impomsible to determine the average thickness of
this group in the Salt Creek area because the upper units of the group
are coverad by Cretacaous sediments.

This paper difierentiates the limestone and dolomite facles
of the Ellenburger group but does not attempt to distinguish any of the

formations repreésented by these rocks.
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The 3un Saba-Lilenburger contact was placed at the highest
occurrence of ilauconite in the Sen Saba or at the lowest occurrence
of the gastropod, Lytospire ivrocera (Pl. X, fig. 2). This gastropod
is very widespread throughoui the kasal Ellenburger which crops out in
1he Salt Cresk area,

Lithology

The limestone facies of the Ellenburger is more extensive
than the dolowite facies in the research area.

The limestone beds vary from G.I to 1.5 feet in thickness
(P1, X1) and their weatbered suriaces range in ¢olor from chalky white
to pearl-gray to varying shades of tan. Unweathered surfaces are light
gray to light tan. The iimestone is sub~iithographic to microgrznular,
fossiliferous (l. X, figs. 1 and 2), and non-glauconitic. The lower-
most Ellenburger beds are more fossiliferous than the higher beds.

The dolounite facies does not always follow the bedding planes
and it grades both horizontally and vertically into limestone. The out‘-
crops of thig facies are usualiy littered with many anjgular chunks of
dolomite., The weatherec and unweathered surfaces of these chunks or
small boulders range in color from yellowish-brown to rusty-red. The
dolomite i3 medium to fine-grained and is generally non-fossiliferous.

Scattered pleces of pearl-gray to black chert are usually
associated with the dolomite facies, but may alsc occur with the fime-
stone strata.

‘opography and Vegetation
The Ellenburger group generally caps relatively flat-topped

hills and exhibits only moderate relief in the 3alt Creek area,



PLATE X

Fossils characteristic of the lower porticﬁ of
the Ellenburger group.

Figure 2, 1) Lytospira gyrocera
: 2) Ophileta



PLATE X1

Weathersd outcrop of Ellemburger limestone.

Exposed approximately 100 yards northeast of the San Saba-Ellenburger contact on Hey Creek,
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The vegetation is relatively sparse and eveniy distributed
Sver the outcrop area, It comsists chiefly of mesquite, scrub oak,

prickly pear, and some scattered cedar,

HESOZOIC ERA

CRETACEOUS SYSTEM
Introdyction

In the Salt Creek area the Paleozoic rocks are unconformably
overlain by those of Cretaceous ags, According to Uloud and Barnes
(1948, p, 1BE) the Cretaceous rocks in southern kason County, Texas
represent the basal Commanche Series and couprise the Travis Peak, Walnut,
Commanche Peak, and Edwards formations. In this paper these units have
been treated as undifferentiated Lower Cretaceous rocks, and the only
differentiation made was on a lithological basie.

Lithology

The Cretaceous sediments in the area studied are represented
by three distinct lithologic types, which are, from the base upward,
(1) sand and si1t, (2) argillaceocus siltstone and (3) limastone.

The alluvial plain at the base of the Cretaceous plateau is
covered by a deep red, very fine silt, The rust-red sand which is found
in place at the base of the plateau 1s medium to coarse grained, calcareous,
massive, and grades upward into a buff colored, calcarecus siltstone
which contains n few large quariz grains scattered thruughoﬁt. The
thickness of this unit ranges from a feather edge to approximately 150

teet.
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The middle unit is a buff to yellowish-gray, massively bedded,
friable, argillaceous siltstone which containe 2 few widely scattered
oyster shells., Calcareous cement in the upper portions of this unit
results in its relative resistance to weathering, and thereby causes
this unit to forwm ledges. In the research area, this unit is approxi-
mately iq feet thiek,

The upper unit, which caps the ertaceous plateau, consists
nf 2 bluish-gray to buff-gray, medium to thinly bedded, dense, fine
gralned limestone which is slightly fossiliferous and coatains widely
scattered chert nodules, Thin beds of silicified coguina were obaerved
to be scattered throughout the basal portion of this unit, The coquina
is composed of many small shell fragments contained in a very fine-
grained matrix which weathers to a rusty-red color. In the Salt Creek
arez, the exposures of this unit were approximately 510 feet thick.
Topography and Vegetation

In the southern part of the Salt Creek area the argillaceous
siltstone and limestone units of Cretaceous age form a distinct plateau
which abruptly rises anproximately 250 feet above the present Paleozoic
topography, Topographic relief on top of the Cretaceous plateau is
very 3light and may be attributed to the resistance to weatheringz of
the limestone which caps the plateau.

The vegetation is comnosed predominantly of scrub oak, yucca,

tasajille, and prickly pear.



CENGZOIC ERA

The Cenozoic rocks in the Sult Creek areu are represented by
Tecent alluvium and by coarse conglomerates which can be dated nuly ay
belng of Cenozoic age.

The alluvium, which was deposited by Salt Creeii and liey Creek
in the central portions of the area, ranges from rusty-red to dark gray
in color and consists of unconsolidated silt and sand sized particles.

The conglomerates are composed of sub-rounded to rounded
cobbles and pebblas in a caliche matrix. The cobbles and pebbles con-
sist of tan to gray, medium to coarse grained, demse, glauconitic 1ime-
stone, 3Some of the limestone cobbles were identified as being of Jan
Saba age on the basis oi certain gastropod fossils which they contained.
These conglomerates are the dissected remnanta of stream terraces which

were formed in valleys of Tertiary or juaternary age.
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STRUCTURAL GECLOGY

Regional 3tructure

The Llano region, which includes the Salt Creek area, is a
structural Jome which has besen reduced to a topographic basin by
erosional processes. The dome is roughly elliptical with a maximum
diameter of approximately 10U miles. Erosion has exposed an exten-
sively faulted complex of Precambrian and Paleozoic rocks which form
the core of the dowe.

The Llano region has undergone two major deformations. The
first occurred during Precambrian time when the Precambrian sediwents
were intensively folded, metamorphosed, and intruded by igneous masses.
The second vccurred during the Pennsylvanian period and was dated by
Sellards (1834, p. ©7) as being post-Lend and pre-Canyon in age.

The Pennsylvanian deformation was responsible for the doming
of the Llano region and for the development of an extensive system of
normal faults with northeast-southwest trends. According to Cloud and
Farnes (1948, p. 118-121), the fault planes dip from 60 to 90 degrees
and displacements along the faults range Irom leas than 1 foot to 3000
feet,

The local structures of the Llano region may be divided into
seven classes which are (1) spur ridges, (2) normal faults, (3) grabens
and horsts, (4) buried ridges, (5) sharp flexures, {G) symmetrical anti-
clines, and (7) roef massea, These classes were described by Plummer

{1640, p. 58-5¢).
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Loeal Structure
Only three of the seven c¢lasses of structure described by
Plummer (1940, p., 58-58) are prowminent in the thesis erea. These are:

(1) normal faults, (2) grabens and horsts, and (3) reei masses.

Precambrian Deformation
Precambrian rocks are not exposed in the Salt Creek area.
Since the author worked in this area during only one summer, it was

impossible to detect any structure related to this era in geologic time.

Paleozoic Reformation

The 3alt Creek area exhibits a system of many northeast-
southwest trending faults. The faulting is of a normal nature with very
stesply dipping fault planes. Many measurements of fault plane dips
which ranged between 75 and 85 degrees were recorded along the James
River and Salt Creek where the fault planes could be observed in the

cliffs bordering the streams.

Major Faults
Five mejor faults have affected the Paleozoic rocks in the
Salt Creek area. These are (1) the Simons fault, (2) the Ziegler fault,
(3) the Massie fault, (4) the Salt Creek fault, and (5) the Eckert
fault. The Simons fault was named by Alexander (1852, p, 43), the

Ziegler fault was pamed by Sliger (1857, p. 48), and the lassie, Salt

Creek, and Eckert faults were named by the present writer. The Massie
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fault was named for the Jane liassie land survey, the Salt Creek fault
was named for Salt Creok which it crosses, and the Eckert fault was
named for the Phillip Eckert and G, P. Eckert land surveys.

The Simons fault is tangent to a bend of the James Hiver in
the extreme northwest corner of the research area. At this location
the dolomite facies of the Ellenburger group has been faulted against
upper Cap lountain limestone, indicating & maximum vertical displace-
ment of approximately €00 feet.

The Zlegler fault (Pl, XXI, figs, 1 and 2) is represented by
two roughly parallgl faults which also cross the northwestern corner
of the theals area and are approximately 1/4 mile south of the 3imons
fault, This pair of parallel faults has resulted in a graben which
indicates a maximum vertical displacement of 175 feet. The magnitude
of the throw is indicated by the fault contact of the Lion Mountain
sandstone with the NMorgan Creek limestone. These faults appear to be
decreasing in throw to the northeast.

The hassie fault enters the Salt Creek area on the north-
northeastern side and continues in a southwesterly direction for approxi-
mately 1.6 miles, Visual detection of this fault was not possible south
of the Zilegler-Geistweit property line, The hassie fault is downthrown
to the northwest with the middle roint Peak shale being in fault contact
with the middle 5an Sabzs limestone. This structural relationship suggests

a maximum throw of approximately 275 feet.
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PLATE X11

Two different views of the Ziegler fault where it crosses
the James River in t_ho northwest corner of the thesis area.

Figure 1, A view perpendicular to the strike
of the fault. The fault plane is exposed on
the upthrown side of the fault,

Figure 2. A view parallel to the strike
of the fault plane.



The Salt Creek fauit trends in & northeast-soutiwest direction
through the south-central portion of the thesis area., Un the Ernest
Geistweit property this fault uiverges into many fault slivers. The
main fault and a1l of the diverging fault slivers are downthrown to
the northwest. Wwhere this fault crosses Salt Creek, the upper San Saba
limestone is in contact with the sandy facles of the San Saba, indicat-
ing a throw of about 100 feet. To the southwest of this location, the
Lllenburger-San Saba contact has been aftecte; only slightly by this
fault. These two relationships indicate that the throw of the Salt
Creek fault increases to the northeast,

The Eckert fault enters the Salt Creek area near the center
of the eastern boundary and was traced in a southwesterly directiorn for
approximately 1.3 miles to a point where it was obscured by the outwash
plain of the Cretaceous plateau., The Eckert fault is downthrown to the
northwest and a throw of approximateiy 160 feet is indicated where middle
San Saba has been faulted against lower Ellenburger. A fault to the
north of, and parallel to the Eckert fault, has resulted in the forma-
tion of a graben., This latter fault cuts through relatively high cliffs
along Salt Creek where a vertical displacement of approximately 10 feet
was observed., According to information obtained from Marshall (18583,
personal communication) the throw of the Eckert fault increases to the
vortheast for a distance of approximately 1 mile and then begins to
gradually decrease in throw until it can no longer be traced on the

surface.
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lany steeply dipring uminor faulta isay be observed throughout
the Salt Creeok area. These faults exhibit vertical displacements rang-
ing frow 1 to 160 feet. The average throw, however, is probably on the
order of 10 feet, These minor faults are of the game general trend as
the major faults. The apparent rapdom occurrence of the minor faults
indicates the possibility that they relieved loqnl. stresses caused by

the major faults.

Age of Faulting
The youngest rocks aifected by faulting in the thesls area
belong to the Ellenburger group. Since these rocks werse displaced by
the Eckert fault and the overlying Cretaceous strata wers not afiected,
thia fault can definitely be dated aus being post-Ellenl.urger and pre-
Commanchean in age. S5ince none of the faults in the research area show
evidence of being ofiset by other IAultn, it can be concluded that there
was only one perioi of faulting within this area.
These observations ere in general agreement with the article
by Sellards (1834, p. £7) in which he dates the faulting in the Llano
region as being post-iend (Early Urdovician) and pre-Canyon (Late Pennsyl-
vanian) in age., Cloud ani Darnes (1848, p. 121) also dated the regional

faulting as beiny pre-Canyon in age.



Palge (1912, p. 1l0) proposed that the faulting in the Llano
region was Jue to compression, Cloud and Barnes (1944, p. 118) dis-~
agreed with Paige and presenteu their hypothesis that the faulting was
tie resuit oi "tensiomal coupluss" caused by the folding oi sediments
in the Llanoria geosyncline. Cloud und Darnes polnted out that the
folding of these sediments, which wero in an area to the south and east
of the Llans region, wouid cause the faulting in the Llanc region to
be aiigned predominantly in the northeast Guadrant. Darnes (1856,

p. 13} also discussed the Ouachita orogeny and the resuitant forces
which wouli subject the Llano region to torgue, thereby causing the
rocks to fracture.

The northeast-southweat trend oi the faults znd the southeast
regional dip of the bedded rocks within the Salt Creek area are strong
evidence against the structure of tils area being associated with the
doming of the Llanc region. Since the thesis area is located on the
mouthwest flank of the Llano uplift, the faults io the thesis area should
exhibit & morthwest-southeast trend if the faulting was tha result of
the uplift to the northwest. If the regional dip within the Salt Craek
urea was the result of dJoming to the northeast, i{ seems that the beds
would dip to the southwest rather than to the soutbeast which is the
actual case.

The present writer hesitates to asgociate the deformation of

the Llano region directly with the deformation of the Ouachita folded belt,
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1t is possible that these Jeformations may have had a genetic relation-
ship, but the writer is unaware of any objective evidence regarding
such a relationship.

According to Grote {1654, p, 35) there is evidence of an anti-
clinal fold approximately eight miles west of the city of kMagon, Texas.
This fold trends in a general northeast direction and plunges to the
southwest. 1t 1z possible, therefore, that many small anticliines and
synclines, paralleling the aforementionsd fold, are imposed on the
larger dome of the Llano Uplift, 1f the foregoing ie the case, and if
e northeast trending anticlinal axis lies to the northwest of the thesis
area, or if a synclinal axis is to the goutheast of the area, then the
northeast trend of the faults and the southeast regional dip within the
area would be explained.

The stresses which resulted in the structural features of the

thesis aree may have been caused by deep-geated movements or deformation

ip the basement rocks, ‘ihe b t rocks, h , are not exy in
the Salt Creek area and their structural relationships to the overlying

sedimentary strata could not be observed,

Folding

The only folding observed in the Salt Creek aréa was in beds
lmmediately overlying and underlying bioherms., The maas weight of the

bicherm masses has resulted in local downwarping of the underlying strata,



Differential compuction haz caused thinning and arching of the beds

immediately above these masses,
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“L£0LOG1IC HISTORY

Precambrian rocks do not crop out in the thesis area, but
according to Seliards (1932), Cloud and Barnes (1848), and various
other writers who have discussed the geoclogic history of the Llano
region, the Precambrian seas deposited a thick sequence of sandstones,
shales, and limestones in this general area. These sediments werc
then deeply buried and, according to Stenzel (1834, p. 75), were then
folded. metamorphosed, and intruded by batholiths and dikes which
caused broad northwest-southeast-trending folds. The coarse crystal-
line charactar of these intrusive bodies indicates that the magma
solidified at great depth. This observation ls indicative of a Pre-
cambrian sedimentary sequence which was much thicker than that which
now remains,

Following the regression of ihe Precambrian seaas, the Llano
region was subjected to a long period of erosion which truncated many
of the folds and exposed some of the batholithic intrusions., Due to
the fact that sediments of Upper Cambrian age were deposited on this
eroded surface, Sellards (1932, p, 36) points out the possibility that
all or part of this erosion could have occurred during Cambrisn time
rather than during Precambrian time.

‘The first Paleozoic sediments (the Mickory sandstone) were
deposited o a surface which, according to bridge, Barnes, and Cloud

(1847, p. 113), had &3 much as 300 jeet of topographic relief. ELarnes
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Parkinson (193t, ;:. 665) describe accumulations of dreikanters or
ventifacts which characteristically occur in the Lasai portion of the
lilckory Sandstone, which Iindicate that an arid climate and zeolian
erosion prevalled prior to the advance of the Cambrian seas, A
littoral eaviromment existing throughout Hickory time is indicated by
the general course character of the sediments, by ripple marks, and
by cross-bedJding which may be observed throughout the Hickory sand-
atone member, The Nickory sandstons is\ not exposed in the Selt Dranch
area.

Subsidence of the land mass and transgression of the sea
continued during early Cap Mountailn tiwe. This is evidenced by the
gradational contact between the Cap Mountain limestione and the Hickory
sandstone. The sandy limestones of the basal Cap MNountein grade upward
into demse, fine-grained, glauconitic limestones. The ienses of trilo~
bite 'hash™ and the glauconite contained in this member indicate n
shallow water environment. Ir view of the foregoing observations, it
may be concluded that by middle Cap Mountain time the source ares had
bean sroded tu & law level and relatively few clastics were being carried
to the saa by sresional processes.

The interheddsd sandstone and limestone of the Lion Liountain
member is indicative of unstable conditions on the land and in the sea.
The lenses of reworked trilobite “hash™ are evidence of currents or
‘turbulent water conditions. The glauconite whick is scattered through-
;ut this member must have formed in relatively quiet water and was sub-

sequently reworked during turbulent conditions,
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According to Cloud and Darnes {1948, p. 112), the sand
deposited during Lion kiountain and Welge time represents a regressive-
transgressive phese of the Cambrian sea, and the Riley-Wilberns forma-
tional contact is drawn in the wmiddle of this regressive-transgressive
sand sequence. The Welge sandstone represents a period of deposition
when this arenacecus materjal prevailed over all other lithologic types.
The coarser character of the Welge clastics and the massive bedding of
this member suggests that deposition occurred at a faster rate than
during Lion liountain time,

The liorgan Creek limestone was depoaited in en environment
similar to that existing during Cap dMountain time. Erosional processes
lowered the source areas on the land mass and thereby caused & decrease
in detrital sediments and an incrsase of calcareous material as time
progressed. The abundance of fossils and glauconite contained through-
out the korgan Creek member, and the bioherms and biostromes in its
uppey portion, are strong evidence of a warm, shallow water environment,
The biocherms most certainly were forwed near shore in relatively clear
water, and many lemnses of intensively reworked trilobite Iragments are
indicative of turbulent water conditions,

During Middle Wilberns time argillaceous material, along with
varying amounts of arenaceous and calcareous materizl, was deposited to
form the Point Peak shals member. According to Cloud and Darnes (1843,

p. 112), the sedimentary material which composes this member was derived
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from a source area which existed to the west of the Llano region. These
authors base this conclusion on the fact that the Point Peak member
grades eastward into a carbonate facies. The interbedded shale, silt-
stone, and limestone in this member is evidence of a fluctuating sedi-
mentary envirooment.

The thick zone of bioherms above the Point Peak shale was
formed in warm, relatively clear, moderately deep water. The absence
of detrital deposiis during this time suggests a low source area on the
land mass. This general environment continued during San Saba time,
with the exception that during the latter half of San Sasba time there
was an increase in the amount of arenaceous sediments which resulted
in many sandstone and/or siltstone beds in the San 5aba limestone member
{p. 65, this paper). DBarnes (1656, p. ¢) states that the sand was
derived from zn area to the west or northwest of the Llano region, and
apparently bases this conclusion on his observation that the sandstones
thin or pinch out in an easterly or southeasterly direction. The present
writer, however, believes that more conclusive avidence for a wostern
source area is the fact that the sandstone and siltstone facies of the
San Saba member grade laterally into limestones in an ensterly direction
(Bridge, Parnes, and Cloud, 1847, p. 121). The latter authors discussed
this facies change and stated that althougk sandstones are common in
the San 3aba member in western Mason County, they are absent in this

member in the eastern part of the county,



There was no brezk in deposition betwaen Cambrian and Ordovi-
cian time, @nd the warm, shallow seas persisted throughout Ellenburger
time. Practically no clastic or detrital material was deposited during
this time and, according to Cloud and Darnes (1948, p. 113) the sea
bottom was soft and consisted of relatively pure carbonzte muds.
According to these same authors (1948, p. 113-114), the local occur-
rences of Ioasils in the Ellenburger group might be attributed to vary-
ing degrees of softness of the sea floor, Following the regression
of the Early Ordovician seas, the Llano region was possibly subjected
to the longest period of emergence during Paleozoic time. Cloud and
Barnes (1648, p. 113) based the foregoing observation on the fact that
no rocks of 3iluriav or Late Ordovician age are present in the Llanc
region. These seme authors state that at least 680 feet of Ellenburger
deposits were eroded away and the entire area was tilted to the east
prior to the advance of the Devonian seas,

Devonian sediments are not present in the Salt Creek zrea, but
according to Cloud and Barnes (1948, p. 113), thin deposits of Devonian
age are found in solution pits on the eastern and western flanks of the
Liano Upldft.

Sellards and Hendricks (1246, n, 48) state that uplift of the
Llano region during Lississippian time is indicated by a thinning of the
Chappel and Larnett formations as they approach this general area.

The Llano region emerged as a positive land mass prior io the

invasion of the Pennsylvanian seas. Sellards (1934, p. 23) states that
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the iarble ralls ltmestone, of Psnnsylvanian age, wus deposited om an
erodsd surface of truncated hississippian and Lllenburger strata,

In the thasis area there is no evidence oy Yississippian or
Pennsylvanian depnaition,

According to Sellards (19834, p. 97) the Llano region under-
went a period of major deformation during Pennsylvanian time. Sellards
dated this deformation as being post-Eend and pre~Canyon in age end
attributed the aystem of mrtheastfsouthmst trending faults in this
area to this Jdisturbance.

The Llano region was an emorgent land mass which was severaly
eroded during Permian, Triassic, and Jurassic time. I+ was probably
during this period of uplift and erosion that the Precambrian rocks, as
well as the older Paleozolc sediments, were exposed to eroaion and pene-
vlaned,

The Crotaceous seas advanted and completely covered the Uplift
area with a thick sequence of sand, silt, and limestone. Regional uplift
and erosion has resulted in the remeval of the Cretaceous rocks from the
central portion of the Llano Un1ift and has exposed rocks ranging in
age from Precambrian to Pennsylvanisn. In the southern pari of the Salt
Branch area, the Cretaceous rocks form & high, distinet rim and unconform-
ably overlio Cambrian and Ordovician etrata,

Regional uplift has continued to the present time and is
evidenced by the incised meander patterns of streams amnd by the fact

that "meander cutof{s" have bheen formed during recent geologic time,
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CCONOWIC GEOLOUULY

The most important natural resource im the Salt Creek area 1is
ground water, which is present in sufficient quantities to supply the
present domeetic and agricultural needs. The water is produced from
the Welge sandstone, the Ellenburger limestone, and the basal Cretaceous
sandatone. In the r‘nucb area none of the wells are deep enough to
produce from the Hickory sandetone, which 1is one of the most important
aquifers in th; Llano region.

Some of the lower Paleczolc and Precambrisn rocks in the
Llano region have been used for building stone and road n;tal. In the
Salt Craek area, however, none of the rocks have been ussd for auch
purposes.

No important mineral deposits have been found in, or immediately
adjacent to, the research area.

According to Cloud and Barnes (1848, p, 33), the possibility
of finding petroleum in the Llano region is very poor due to the
de!nmthn of the potential source beds and the naturs of their out-

crop pattern.
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A Leasured Section 7i 2 Siltztone-Sandstone
acies in the San Saba Limestone liember

of the Wilberas rormation

The section was measured along lley Creek near the western
boundary oi the thesis area, The exuct location iu shown on the geclogic
map (Pi. X1I1) contained in this paper.

Thickness
in feet

Wilbern: formation
3an Saba limestone member
3ilt and sand facies
7. Limestone, siltstone, and shale. Inter-
bedded, The limestone is gray to buff-~
colored with tan specks, glauconitie,
only slightly fossiliferous, and medium
grained. The siltstones and shales are
buff~colored, calcareous, non-f{ossiliferous,
and friasble. Thickness of individual beds:
iimestone: G.1 [t., - 5.3 ft.
siltstone: 0.2 ft. - 0.6 ft.
shale: .2 ft. —- €.5 £t.
The gross lithology oi the foregoiay sequence
closely resembles the cuaracteristic outcrons

of the Point Peak shale member . . « « « « + « 27.¢



Fguil - normal -~ downthrown to the NW with & throw of

approximately 0.5 feet.

6.,

Limestone, gray, fossiliferous,
zlauconitic with tan specks and

meuium grained, rossils occur as
concentrated patches of trilobite

hash and as zones of small, tightly
coiled gastropods. This limestone

is very resistant to weathering.
Weathered surfaces are gray with buff

to tan-colored patches. Beds vary

from 1.1 ft. to 2,1 £t, in thickness . . . .
limestone and siltstone, interbedded.

‘Yhe iimestone is gray to brown in

color with tan specks, 13 glauconitic,
iossiliferous, and very resistant to
weathering. The siltstone is light
brown in color, talcareous, does not
exhibit glauconite or foselis, and is
much more suscestible 1o weathering

than the limestone. iloth the limestone
and siltstone beds vary in thickness from

0.5 to 0.8 ft. 4 0 v v 4 v v h e e e .

o
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4. Limestone, dirty brown on weathared:
surface, unweathered surfsces are 1ight
gray with rust-cclored specks. Thinly
bedded. bedium-grained, Zlauconitie,
and fossiliferous. Unweathered suriaces
are light zray with tan or rust-colored
specks and weathered surfaces are a
dirty-brown color. The fossiis occur as
“hashy" zones in moat all the beds and
appear to be the remains of trilobites,
brachiopodz, and gastropods. The individual
beds vary from 0,1 to G.7 feet in thickness
and are very resistant to weathering , , . .

Faylt - normal - downthrown to NW with a throw
of approximately 4.0 feet. Repeats 4.0 feet of
unit 3,

Fault - normal - downthrown to N with e throw of
2.0 feet., Repeats 2.0 feet of unit 3,

Fault - normal - downthrown to NW with a throw
of approximately $.0 feet, Repeats B,0 feet of
unit 3.

3. Interbedded siltstone and iimestone
with sandstone lenses. The beds and

ths lenses vary from 0.1 to 2.1 feet

67
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in thickness. The limestone is gray with
tan specks and may be either [ine-grained

or coarse-grained. Some, but zot all, of
the limestone beds contain fossils of

small tightly coiled gastropods, The silt-
stone 1s gray to bulf-colored anu in many
cases the weathered surfaces are & bright
purplish-red color. This siltstone i=s
cemented with CaCOg. The sandstone lenses
are alwuays baff or cream colorsd, calcareous,
and friable. The sand particles are medium
to fine grained. . . v . . ¢ ¢ v e 4 e 4 . 28.2
Limestone, slate-gray color with tan

specks on unweathered surfaces. Dense,
medium-grained, glauconitic; weathered
surfaces are diriy-gray in color and

exhibit many marble-sized weathering pits,
Bands of limonite stain parallei vedding
plangs. Eeds vary from 0,1 to G.5 faet

in thickness and contain & few widely
scattered fossils of small gastropods, . . . , 4.8
Arenaceous iimestone contuining scattered

sand and silt lenses. %Yan to buft-colored,
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cross-bedded, calcargous, and non-
losgiliferous. Theme lenges vary from

G.3 te 1.0 feet in thickness. o o o o ¢ o o« o o2

Total thickness measured « . . + « « « W7.8
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