O B - c e e

GEOLOGY OF THE SOUTH MASON AREA, TEXKAS

A Thesis

By

William Luther Alexander

August, 1952

P,

Approved as to style and content by

e S A

Chairman of Committee




GEOLOGY OF THE SOUTH MASON AREA, TEXAS

william Luther f}}mndar

Sutmitted to the Graduate School of the
Agricultural and Mechanical College of Texas in
partial fulfillment of the requirements for the degree of
MASTER OF SCIENCE in Geology

August, 1952



ACKKOWLEDGEMENTS

The writer is grateful to Mr. S. A. Lyncl, Head of the Department
of Geology of the Agricultural and Mechanical College of Texas, who
wag helpful in selecting the field problem, Additional thanks are
due ¥Mr. Lynch for his invaluable guidance throughout the project. The
mapping work was done under the supervision of Dr. H. R. Blank, Dre
T, Jo Parker, and Mr. C. L. Seward of the Department of Geology of the
Agricultural and Mechanical College of Texas, and Mr. J. D. Boon of

the Department of Geology of Arlington State College, Arlington, Texas,

Their comstructive criticisms were very helpful in the preparation of
this papers

The writer is especially grateful to Mr. T. P. Polk who made the
field work possible by sharing in transportation to the area. Mr. Polk
helped measure all of the described sections.

A general expression of thanks is directed to the many ranchers
and local residents of Mason, Texas who befriended the writer with un-
failing courtesy.

Maps and equipment used in the project were the property of the
Department of Geology of the Agricultural and Mechanical College of

Texas,

2 L vMéW.

211218

JAN 28 1953




VIII.

CONTENTS

Abstract seeceone eesarsesnessereavantoe seeesesssnans ceves 4
Introduction .. R T TR T §
GeOgTaphY eascerseorsecssosce

PhySiography eeseecssesscsrersestssncssorrereasenassasence 18

SETAbAgrAPHY seeseserserensrrrrsssssnsasnersonssreasscrse 22
Structural GEOLOZY sescesssssvocsscesssrretsoncsactsessces W8
Summary of Geologic HISLOTY esececssccsccacaccacccncnansee sl
EcOnomic GBOLOZY sseessatssssssanensssnsscsssaasosacscatas 60
References Cited sessessescrssisosntscacsssesssasesaccsece 61

ADDENAIX eoverseroasssniortossinstrsasiitetanrairarssnene &

.

.



Plate
py

II.
IIL.

Vo

VI.

Vil.
VIII.

XIII.
XI.

i,
IVII.
XVIII.
XIX.

ILLUSTRAT 10KS

Page

Geologic Map of the South Mason Area, Mason County,

TEEAS soscresassscsssnarsassssenttosncresncsscesssosens pocket

Structure BeCtionS seeesassssssssesscsrcscsccssscaronne pocket

Index map of the South Mason Area, Mason

County, TEXBS sasesssssseascassssnsssossvoes following page 1ii

Pre-Cambrisn schist in bed of Comanche
Creek north of Mason seeescesessssessssesees following page

Fige 1t Schist intruded into gnelss ....... following page
Fig. 2t Sharp contact between schist and
intruded gneiss ceeseescerssocsssse f0llowing page

Fig. 1: Granite quarry south of Mason seses "7 PR
Fig. 21 Eroded granite in quarry south
OFf MASON seesesssecsrssorssosnssses following page

Vein quartz in schist eeesscscecsrvecrosnees following page
MAssive QUATLZ eessvessacesccsasssorsacarses following page

Coarse-grained Hickory sandstone at
pre-Cambrian contact seesscsecssssscscevcces following page

Dreikanters from base of Hickory sandstone . following page
Cross-bedding in Hickory sandstone .seeeesse following page
Silty beds in Hickory sandstone eesccesevses following page
Ridge of Hickory sandstons seecesccccssceses following page
Dense vegetation on middle HIckory eeecorces following page
Fig. 1: Cap Mountain 1imestone ...........s following page
Fig. 2. Honsycombed weathered surface of

Cap Mountain 1imestone eesssseo.see following page
Cap Mountain SCarPs eeeeesesesaccssseanscees following page
Vegetation on Cap Mountain limestone ...eeee following page
Lion Mountain bench eeceessssasacssssessesss following page

Bioherms nsar top of Morgan Creek
11MOELONE eecsrssassecssacsrnassasassasssses following page

26
26
26
27
27
28

30
N
N
32
32
32
3L
3k
3
35
36

39



Plate

XXe

XXXITI,

IXXIV,

Page
Fig. 1t Ridge of Morgan Creek limestone
Fig. 2: Vegetation on Morgan Creek
1iMEBLONE sosesereecsesssscsssees Following page L0
Point Peak bioherms along Honey Creek ... following page Ll
Point Peak bloherm Structure esesessssses following page UL

Gentle slope above lower Point Peak
DENCH evseasesencesssorsessasssssssnsssee Tollowing page il

Point Peak ridge eseecssccccscccssssssase following page L1

Rough terrain of Polnt Peak bioherm
GOTE eesesensseesvvsrerssassassssasenesve following page 42

Fig. 13 Cross<bedded, arenaceous San Saba

limestons along Honey (reek eeee following page 43
Fig. 2: San Saba limestone along

HOMEY CT@EK eovereereensssscrses f0llowing page L3

5an Saba LiMEBLON® esesesssescsscss-svese Tollowing page Ll
Ellenburger 1imestons ececevsseessscssses following page 46
Chert in Ellenburger 1limestone sesss...se following page L6
Vertical beds of Hickory sandstons in
fault contact with Morgan Creek lime
BLOTIC eveseassenssessrarsssssssanssasvese f0llowing page L9

Steeply dipping Ellemburger limestone
along Simons £BUlL eeeseessssscnsvaseesss following page 50

Brecciated matsrial in Ellenburger
1iMBILONE sessesvsosecsnsasaresasasssvsses f0LloWing page 51

Fige 1t Vegetation alignment along
Mason fault eesesssscscasrecsees following (3%
Fig. 2: Vertical beds of Hickory pege
along Mason £8U1t sesseeeeeeesss following page SL

Polnt PEak 6hALe esscecssecsasessancsssss Lollowing page 87

Figs 11 Crossebedded sandstone near base

Of Welge uwsvesosesscesassssesass following
Fige 2: Cliff forming Welge sandsione .. I:Dmving g:g: g’?



Plate
IXVIe

XOVIT,
XIXVIII.

Page

Fige 11 Pre-Cambrian granite-Hickory

sandetone Contact eseseseesevess following page 95
Fige 21 Hickory sandstone re: at

contact with pre-Cambrian

granite sseesesssesenssasecssase following page 95

HLckoTY S8NASEONE sesessecssscssssssssses following page 96
Hickory sandstone forming Tod Mountain .. following pagelL
Fig. 13 Hickory Sendstone flost se....ss folloving pagelO3

Fig. 2: Ripple marks on Hickory sand-
SLOTI® sessesevsenrevesssssoessse f0llowing pagel03

Note: The above illustrations are located by Arabic
numerals either on Plate I or on Plate III.



GROLOGY OF THE SOUTH MASON AREA, TEXAS

ABSTRACT

Rocks of pre-Cambrian, Upper Cambrian, and Lower Ordovician age
are present in the South Mason area, Mason County, Texas. Strata be-
longing to the Upper Cambrian series are divided into two formations,
the Riley and the Wilberns. K The seven\membars of thege two formations
were mapped in detail in the South Mason area.

The Riley formation which includes 81l the Cambrian strate in
central Texas beneath the Wilberns formation, is separated into the
Rickory sandstone, the Cap Mountain limestone, and the Lion Mountain
sandstone members, This formation is about 650 feet thick in the South
Mason area. Pre-Cambrian granite and metamorphic rocks cropping out
in the northern and eastern parts of the area are overlain unconformably
by the Hickory sandstone. The Hickory is essentially a coarse-grained,
yellowish~brown %o dark reddish-brown, nonglaucordtic sandstone. The
lower part of the Cap Hountain limestone member is made up of calcareous
sands alternating with arenaceous, brown limestones., Limestone teds
comprising the upper portion of the Cap Mountain are gray, gramlar,
slightly glauconitic, and fossiliferous. The highly glauconitic Lion
Mountain sandstone member overlies the Cap Mountain limestone. Lime-
stone beds near the base of the Lion Mountain are composed essentially
of trilobites,

The Wilberns formation is subdivided into the Welge sandstone,
the Morgan Creek limestone, the Point Peak shale, and the San Sata
1imestone members, These members have an average total thickness of

abtout 653 feet in the South Mason area, The Welge is essentially a



yellowish-brown to brown, nonglauconitic sandstones The lower part
of the Morgan Creek is characterized by reddish to purple, very
arenaceous limestone beds which grade upward into greenish-gray,
coarse~-grained, glauconitic, and very fossiliferous limestones,
overlying the Morgan Creck limestone member are the interbedded greenm,
calcareous shales, siltstones, limestones, aml conglomerates of the
Point Peak shale member. The thick stromatolitic bioherm zone at the
top of the member is mapped as a separate unit throughout the South
Mason area, Calcareous sands and arenaceous, granular, fossiliferous
limestones make up the San Saba limestone member.

Sedimentation corntinued across the Cambrian-Ordovicisn boundary
without any apparent imterruption. Rocks of the Ellenburger group
are exposed in the southern part of the South Mason area. The group
was not gubdivided into formations but was mapped as one unit. The
Ellenturger rocks are primarily white to gray, sublithographic, and
nonglauconitice

The formations in the area strike northeast-soutiwest and dip
atout 8 degrees to the southeast. Faulting in the area took place
near the close of Paleozoic time, The faults are normal and trend
northeast-southwest. They are high angle faults which range in throw
from somewhat less than 100 feet to over 1300 feet. All major faulis
in the South Mason area branch intc fault slivers. A change in strike
and dip of the beds from their normal, regional values 1s noted aleng
the major faults.

Indirect evidence points toward a very gentle folding of the
Paleozoic rocks.



Ground water is a very important natural resource of the area,
The most important aquifers in the Central Mineral region are the
Hickory sandstone and the Ellenturger limestone. Weathered granite
in the South Mason area is used for road metal. Hickory sandstone
and Cap iHountain limestone have been used in the area as bullding
stone., There is little possibility for oil or gas production in

the Bouth Mason area.
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GEOLOGY O T.E SOUTH IASON fAREA, TEXAS

INTRODUCTION

STATEMENT OF PROBLEM
The primary purpose of thls paper has a twofold aims® (1), %o

determine the structure and stratigraphy of the Upper Cawbrian strata
in the South Mason areaj and (2), the preparation of a geologic map

of the area based on data gathered in the field, Secondary consider-
ations of considerable importance are:* (1), the structural develop-
ment of the area; (2)', tie relationsaip of the Upper Cambrian strata
to the underlying pre-Cambrian granite and metamcrphics and to the
overlying basal Ellenburger group of Ordovician age; (3) ,Jthe geologic
history of the area; and (L), & résuné of the economic geology of the

arede

LOCATION
The South Mason ares, approximately twelve square miles in extent,
is located in Mason County on the soutiwestern flank of the Llano Up-
14ift in central Texas. The city of Mason lies in the northern part

of the area.

ACCESSIBILITY
The cily streets of Mason, U. S. Higtway 87, and State Highway
29 provide ready access to the northern part of the area. Mill
Springs road, having an all-weather caliche surface, forms the west
boundary of the area. Farm Road 1723 provides paved access along the
east margin. Unpaved, but alleweatler, James River road continues

southward to the Llano River from its junction with Farm Road 1723



approximately two miles south of Mason. Rough but passable ranch
roads provide access to the interior portion of the area. In the
extreme southern and southwestern region, where the topographic re-
lief is greatest, these ranch roads are few in number and exist ae
mere rock-studded trailse.

METHODS OF FIFLD WORK

The field work was carried out between June 16 and August 3,
1951, The mapping was done on acetate paper covering contact prints
of vertical aerial photographs prepared by the U, 8. Department of
Agriculture., The approximate scale of the photographs is one inch
equals 1667 feet. The area mapped is within photographs 88, 89, 90,
and 91 of series DFZ-3E, dated November 2, 1948, Most of the forma-
tion contacts and faults were walked out and the geclogy plotted on
the photographs in the field with the aid of a sterecscope, Other
contacts and faults were determined from a stereoscopic examination
of the photographs. Their locations were then checked by closely
spaced traverses,

The dips and strikes of the formations as plotted on the map
represent, an average of several readings mede with a Brunton conpass
in the immediate vicinity of each point. A magnetic declination of
ten degrees to the east was set on the compasse

The measured and described sections represent the best exposures
that are to be found in the area mapped and in the area coversd by
the adjacent photograph west of Mason (DFZ-5E-188),

211 eections were measured as nearly as possible in a direction



perpendicular to the strike, and the dips were averaged, Strati-
graphic thicknesses were measured with a Brunton compass, The average
angle of dip of the strata was set on the vernier, and readings were
made on a graduated rod,

A plane tsble traverse was made along one section (Plate I, A-At)
in order to obtain exact horizontal distances and elevations for a
cross section along the same route., Horisontal distances for two
other cross sections were scaled from the aerial photographs. Relative

elevations were estimated by using a stereoscope,.

REVIEW OF THE LITERATURE

The first sclentific account of the geology of the region border-
ing the Llano uplift in central Texas was the early work of Dr. Ferdi-
nand Roemer (1846). In this paper Roemer gave an account of the area
adjacent to the Central Mineral region on the south., Concerning the
central area, Roemer called attention to "the enchanted rock" about
twenty miles north of Fredericksburg, which he assumed to be part of
the crystalline mass of the Rocky Moumtains. Although this and other
conclusions on the immexr area were erronecus, they were bazed on in-
formation given to him by others. Roemer had not seen the area, Two
years later the results of more extended observations by Roemer (1848),
over a wider area, were published. He called attention to & belt of
igneous rocks and Paleosolc strata croppirg out betwsen the Pedernales
and San Saba rivers. From fossils present in these rocks he called



the latter Sﬂur:lanl strata and Carboniferous limestons., Roemer was

the first to deny the existence of a prominent mountain range which
had been shown on previous maps t¢ exist in the San Saba region.

His descriptions of the geology of this region of Texas were the

first to be published. Later field studies led to the appearance

in 1849 and 1852 of Roemer's most famous and historic volumes relat-
ing his explorations and observations in the Indian country of central
Texas. The first of these two great works represents the first pub-
lished report on the stratigraphy and paleontology of the Paleozoic

in the Centrel Mineral region of Texas. In this report Roemer (18149)
gave a vivid sccount of the gereral geology of the Central Mineral
region and prepared the first geologic map of Texas., The mep is

crude and inaccurate, but it comtains all the definite information
known at that time. The Cretaceous rocks of Texas were outlined

and described in this paper. Roemer was the first to note the absence
of Devonian strata in the cemtxral area, He is given credit for first
ammouncing the existence in this region of Lower Silurian and Carboni-
ferous rocks, and he was the first to describe characterietic fossils
of these stratas Roemer announced the discovery of these beds in
1848, but he considered this earliser work to be of & preliminary or
reconmalesance nature. Roemer (1852) gave & more detailed account

of the Texas Cretaceous in the second paper, This monograph alse

I These Siiurian strata are now referred to as the Ellenburger group
of lower Ordovician age.

-



containg excellent pictures of Cretaceous fossils with complete and
exacting descriptions.

Travelling with an expedition of Army engineers in 1855 and 1856,
Dr. G. G, Shumard (1886) zave a brief description of the geclogy along
their route through the San Saba River valley to Fort Mason and Fred-
ericksburg. ’

In a letter to the Corresponding Secretary of the St, Louls
Academy of Science, B, F. Shumard (1859) reported the extensive develop-
ment in Burnet County of Lower Silurian rocke equivalent to the Poisdam
sandstone (Upper Cambrian) and Calciferous sandrock of the New York
System. These are the basal limestones referred to by Roemer (18LB)
as Lower Carboniferous, B, F, Shumard {1861) is given credit for the
initial description of the Potsdan group and its fossils. He was &lso |
the first to do reliable stratigraphic work in the Primordial Zone of
Texas. "The Primordial Zone of Texas," so states Shumard (p. 21h),
"may be described as a series of light colored, pure and impure dolo-
mites, limestones, gritstones and conglomerate, presenting an aggre-
gate thickness of from eight to ten hundred feet, and serarable inte
two well marked divisions, of which the superior represents the Cal-
ciferous sand group and the inferior the Potadam sandstone of the
northwest,® At that time the presence of these rocks were noted in
Burnet, San Saba, Llano, McCulloéa Mason, and Lampasas counties.
Roemer's paleontologic data was revised by Shumard in this paper.
Several measured sections were given, and nine new species of Cam-
brian fossils were describeds

S. B. Buckley (187L), State Geologist in 187k, arbitrarily



classified all granites in the Llano region &s Agoic (p. 15). He
further stated that these granites are younger than the metamorphlc
rocks with which they are assoclated, The mineral resources and
general geology of the region were briefly discussed.

Ten years later Walcott (188L) visited the Central Mineral
region, studied the rocks, and established the Upper Cambrian age of
the Potsdam group. To the Lower Cambrian atrata Walcott gave the
name Llano group. He assigned a pre-Potsdam age to the masses of
granite in western Burnet County and all through Llano County. He
believed these granites were "extruded" near the close of erosion of
the Llano group and before deposition of the Potsdam.

R. T. H11 (1887), in a review of Texas geology, mentioned
briefly the Llano region and noted especially the importance of the
work of Roemer and Walcott. In a later paper Rill (1889) assigned
a late Carboniferous or post Carboniferous age to the granite of
aouthwest Burnet County (p. 291), the same granite which he believed
walcott had stated to be of pre-Potedam age. It was:also the opinion
of Hill that the alleged Devonian of B, F. Shumard (1859, p. 673) is
identical to the Carboniferous limestone of North Texas. The erosion
of Lower and Upper Cretaceous sediments from the central area was
discussed by Hill (1890) in the first of two papers pertaining to
the geographic features of Texas.

The Geological and Mineralogical Swrvey of Texas was created out
of the Geological Survey of Texas by act of the Speclsl Session of
the Twentieth Legislature of 1888, The purpose of this survey m to
report on the mineral and other natural resources of the Btates



E. T. Dumhle (1890}, in his report as State Geologlst and Director of
the project, gave a review of Texas geology as developed by the sur-
vey. It was at this time that the first couprehensive geological
examination of the Central ifineral region was made. T. B. Comstock
(1890) reported on the geology and mineral resources of the area.
Comstock divided the pre-Paleozoic metamorphics and granites of the
Archean and Eparchean eras into the Burnetan, Fernandan, and Texan
periods (oldest to youngest)s Rocks of these periods were noted in
Mason County, chiefly in the northern and esstern portions. He was
the first to name the Valley Spring series (acid amd basic schists)
and the Packsaddle series (marbles and shaly beds), These etrata
were included in Walcott’s originel Llano group of Cambrian agee
Comstock stated that granitic intrusions and extrusions occurred
throughout the Eparchean era; granitic protrusions took place during
Cambrian time, Comstock called attention to the fact that Hill's
Carbtoniferous granite in Furnet County did not include the earlier
pre-Potsdam extrusions of Walcotts The Llamo (Lower Cambrian) strata
of Walcott was defined as Middle Texas (Eparchean}, and a considersble
portion of Walcott!'s Potsdam group was included in the Hickory series,
Comstock divided the Cambrian system into the Hickory series
(Lover Cambrian?), the Riley series (Middle Cambrian? ), and the
Katemcy (Potsdam) series (Upper Cambriani), He moted the occurrence
of the Hickory series and the Riley series in Mason County between
the city of Mason and the Lleno River, The Katemcy series was subw
divided, by lithologic evidence, into tihree unita: (1), the Potsdam
sandstone; (2), the Potsdam flagsy and (3), the Potsdam limestone.



Concerning the Silurian system, Comstock made the following state-
ment (pe 294)s "The lithologic and paleontologic transition from Cam-
brian teo Silurisn is not violent; at the same time there is an evidemt
stratigraphic unconformity in most sections." Because the paleontolo-
glc separations did not correspond to the stratigraphic breaks, Com=
stock tentatively subdivided the Silurian into the Leon series
(Canadian?) below overlain by the San Saba series (Tremton?). Reef
limestons beds containing Stromatopora are exposed in the north bank
of San Saba Hiver east of the Mason-Brady highway bridge. Comstock
placed these beds in the Hinton division of the San Saba series,

In the section pertaining to the economic geology of the region,
Comstock discussed precious and base metals, manganese and iron ores,
rare minerals and precious stones, building and refractory materials,
materials for paints, and miscellaneous economic products,

Ralph S, Tarr (1890) wrote a paper on the origin of soms topo-
graphic features of central Texas and their relation to the later
history of the superimposed drainage system. This drainage began
on Cretaceous strata in Tertiary time, After the removal of these
soft, fairly horizontal strata, it feund itself superimposed upon
the harder, underlying Paleozoic rocks. Proof of this, according to

Tarr, 1s seen in the central Paleoszoic area where the cover has only

partially been removed and d 1lon of the Cret. is still in
progress. In a second paper published the same year, Tarr (1890)
presented further evidence supporting the superimposition theory for
the origin of the drainage system. The base levelling action of the
Colorado River has been retarded by the presence of hard Silurian



rocks. Everywhere are signs of attempts at rejuvenation, Tarr gave
an explanation for the divide separating the drainage systems of the
Colorado River and the Brazos River and related why this divide is
closer to the Colorado River.

The 8econd Annual Report of the Texas Geological Survey (Dumble,
1891) is concerned primarily with the mineral resources of the State.
Comstock (1891) made no important modifications in the preliminary
classification of the strata as reported in the First Annual Report.
He comuented on the provisional existence--a designation which he
inferred may not hold after the characteristic foseils are identified--
of limited areas of Devonian rocks. Special emphasis was given to
the economic aspects of the region, Various mining areas and poten-
tial mining areas were discussed; cross sections illustrating compli-
cated structural conditions were included.

E. T, Dumble (1898) discussed the geologic history of Texas,
devoting a section to the Central Mineral region., He commented on
the Granite Highlands (p. 482), a mountain system varying in elevation
from seven to eight hundred feet and fringed by Paleozoic rocks, ex-
tending from Burnet County westward through Llanc County and into the
eastern part of Mason County,

Re T. Hi11l (1901) made this statement, in a paper written at the
turn of the century, concerning the Cambrian strata of the Central
Mineral reglon: "These rocks were originally reconnoitered by Roemer,
and were further studied by Shumard (B. F.), but Walcott presented
the first classification, showing their unconformity upon the under-
lying Algonkian, giving measuremerts of their thickness, amd



10

demonstrating that they represent only the Middle and Upper Cambrian
stages. Comstock has later given much detail of the distribution of
these rocks, tut has erroneously assigned their basal portion to the
Lower Cambrian,”

Sidney Paige (1911) named and described the Wilberns, Cap Mounw
tain, and Ellenburger ®formations.," He discussed the economic resources
of the Llano-Burmet region amd gave an excellent description of the
pre-Canbrian geology. The Packsaddle schist and Valley Spring gneisg—
units originally named by Comstock--were redefined and regarded as
AMgonkian rocks. Paige believed these pre-Cambrian strata to be of
sedimentary origin. He used the term Hickory sandstone instead of
Comstock!s term Hickory series. The geologr of the Llano and Burnet
quadrangles were mapped in detail by Paige (1912),

The first comprehensive geologic map of Texas was published in
1916 by the Bureau of Fconomic Ceology and Technology (Udden, et al,
1916). This map, essentially a compilation of other publications,
was drawn on a scale of 1 : 1,500,000. On it the Ellenburger, Wile
berns, Cap Mountain, and Hickory are shown as one unit, Pre-Cambrian
rocks zre undifferentiated,

The occurrence of algal limestone in the Wilberns shales in
Mason County was noted by Deen (1931).

Cuyler (1931) wrote a paper in which he stressed the usefulness
of vegetation as an indicator in mapping geologic structure. Mis
investigations leading to this paper were carried out in the Cretaceous
rocks of central Texas.

Dake and Bridge (1932) used faunal evidence to correlate



Ellenburger limestone in the Camp San Saba area in northern Mason
County with similar strata of the Ozark region in Missouri, Although
a lithologic sequence within the Fllenburger was recognized, mo for~
mational boundaries were proposed at that time. After an examination
of the Cryptozooan resf beds in the Upper Wilberns of the Camp San
Saba region, it was generally felt by the authors that these beds
might be designated a separate formation at some later date. "If

« o » @ NEW name is desired, the authors feel that it would be wise
to revive and redefine Comstock's poorly defined and now completely
abandoned term 'San Sata! formation (Comstock, 1890, p. 307), as
especially appropriate, . » «" (ps 729).

The pre~Cambrian, Cambrian, and Ordovicimn systems of the Llano
region were reviewed briefly by Sellards (1932) in his report on the
stratigraphy of Texas. Stenzel (1932) redefined the Valley Spring
gneiss and stated that it is of igneous origin and intrusive in the
Packsaddle schist. Sellards (193L) discussed the deformation of the
Llano region during Paleozoic time in his report on the structure
and eeonomic geology of Texas, In the same report Stensel (193L)
reviewed the pre-Cambrian structural conditions in the Llamo region.

Stenzel (1935) reported on pre-Cambrian unconformities in Llano
Countys He used the term unconformity loosely to include the time
interval between various structural and intrusive breaks, The nature
of the granitic intrusives at Sixmile quarry in Llano County led to
the assumption + + o “that the time intervals between some, if mot
all, intrusions of different structural type were large (pe 116)."

Darton checked formation outerops in the wplift area in 1933,

at



collected unpublished geological information on the area, and con=
structed & new State geclogic map (Darton, et al, 1937)s On this
map were plotted, for the first time, the outcrop areas of Hickory

sandstone, Wilberns and Cap Mountain limestones, and El) g
limestone.

The Lion Mountain sandstone member of the Cap Mountain forma-
tion was named and described by Bridge (1937). Rocks on the western
side of the uplift were examined by him, and many of Roemer's type
localities were redescribed.

Bridge and Girty (1937) redescribed the Paleosoic foseils from
the Central Mineral region originally described by Roemer in 1849
and 1852, The original localities of Roemer were reestablished, and
the stratigraphic horizons were accurately determined.

The first deseription of vemtifacts occurring in the basal
Hickory sandstone of central Texas was presented by Barnmes and Pariine-
son (1939), The repert contains a map of Hickery sandstone outcrop
areas in central Texas showlng ventifact localities situated in Mason,
Llano, and Blanco counties.

The abstracts of two umpuhlished maruscripts by H, B Plummer onm
the origin of travertine deposits in the Llano region were published
by the Geological Society of America (Plumser, 1939 and 1945), Another
of his abetracts on the same subject was published by the Texas Acad-
eny of Sclence (Plumer, 19LL). These abstracts state that travertine
originates from the precipitation of calcium carbonate from aerated
spring water that has become saturated with caleium bicarbonate.

Barmes (1940) gave an outline of the pre~Cambrian geology of the



Llano uplift in a report covering the proceedings of a field trip to
the region; most of this data was quoted from Stenzel (193L), Paleo-
zo0ic and Mesozoic geolog: were discussed briefly, and a sketch map
of the Llano uplift on a scale of 1 : 937,500 was included. DRarnes
considered the Ellenburger to be Cambro-Ordovician in age. In a
similar field trip report Plumner (1940) discussed briefly the geolo-
gic history of the Llano region. He commented on the regional struca-
ture and 1listed seven classes of local structure, The age of folding
and the effect of local structure on topography were also discussed,
Plumer placed the Ellenburger in the Ordovician system. A major
portion of the report was devoted to a description of the geology at
numerous stops along the route of the field trip,

The larger bodies of pre-Cambrian, coarse-grained granites in
the Llano-Burnet uplift were studied by Keppel (1940). He was parti-
cularly concerned with the structure and texture of these granite
magses,

An unpublished report written by Bridge and Barmes on the strati-
graphy of the Upper Cambrian strata in the Ilano uplift was given be-
fore the Geological Soclety of America at the December, 1941, meeting
in Dallas, Texas. In the putlished abstract of this paper Bridge and
Earnes (1911) indicated that the Wilberns formation is made up of four
members-~no names were proposed. These members are a basal sandstone,
& glauconitic limestone, a green calcarecus shale, and a limestone at
the top. The authors stated that Cambrian dolomites formerly mapped
as Ellenburger in the northeastern and eastern parts of the uplift are

equivalent to a portion of the youngest members of the Wilberns formation.
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Plumer (1943) wrote a short paper on the discovery of a new white
quartz sand near the middle part of the Wilberns formation in northe
western Mason County, ‘his exceptionally pure sand was found in a
Wluff on Leon Creek southeast of the town of Erna.

Barnes (194}4) published the previously named Upper Cabrian units
in the Liano uplift, Pre-Wilberns units were given formational rank
with the exception of the Lion lountain sandstone, which Darnes desig=~
nated as a member of the Cap Mountain limestone, The Wilberns forma-
tion was divided into four members; Welge sandstons, Morgan Creek
limestone, Point Peak shale, and the San Saba and Pedernales dolomite
(equivalent facies). Descriptions of these units were not given, ut
Barnes referred to an unpublished mamuscript by Bridge and Parnes
wherein these members were named,

A progress report on the stratigraphy of the Ellenburger group
in central Texas was ,repared in 19.S by Cloud, Barmes, and Dridge
(1915). "The present report," so state the authors, "was preparsd
and is issusd as a progress report, in order to make available to
the petroleum industry at the earliest date consistent with sound
geologic practice results of a Joint study of the Ellenburger group
(pe 133)" The Ellenburger limestone was revised to the Ellenturger
group and restricted to the lower Ordovician, The three formations
of the group, Tanyar, Gorman, and Honeycut, were named for tle first
time, and descriptions of their stratigraphy were presented, The
name Riley forustiuon wus proposed for Upper Cambrian strata of pre-
Wilberns age, with tue Hickory sandstone, Cap Mourtain 1imestone,
and Lion Mountain sa.istone designated as members. A hrief deseription



was given of the Upper Cemlrian stratigrephy at several localities.

The importance of the Hickory sandstons and the Ellenturger
group as aquifers in the Llano uplift was discussed by Plummer (1946)
in his report on the water resources of Texas.

Bridge, Barnes, and Cloud (1947) provided s standard reference
to the seven members and two formations of the Upper Cambrian in the
Llano uplift. A}] the units were named and redefined, and the strati-
graphy of each was thoroughly deseribed,

Clowd and Eridge (19L8) presented a basic study of cutcropping
Ellenburger rocks occurring in central Texas in their final report
on these strata. Bmphasis was placed on features having a possible
significance in the search for new sources of petroleum. Portions
of the preliminary report (Cloud, Barnes, and Eridge, 19l5) were re-
peated while other sections were used after appropriate revision,
Pre-tllenburger strata were briefly described at several localities
throughout the Llano region.

Plummer (1950) btriefly reviewed the pre-Carboniferous strati- -
graphy of cenbral Texas in his report on problems of Carboniferous
stratigraphy and paleontology in this region,

Blank (1951) discussed degradational processes in operation on
the granitic msae's cropping out in the Cemtral Mineral region, =
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GEOGRAPHY

CLIMATE

The South Mason area is located in a semi-arid region of Texas,
The rainfall averages about 22,5 inches per year in Mason Countyj
there is considershle variation in the precipitation from year to
year. United States Weather Buresu statistics for comtiguous counties
indicate that most of the rainfall in Mason County comes between April
and November; however, it is often very wnevenly distributed throughe
out the year, It is not wmsual for heavy rains to kring ome-third
of the ammal precipitation to the county in a single week,

The mean ammual temperature is about &° F. Average normal
temperatures for Jamuary and July sve 47,L° F, and 83° F. respective~
1y, while the axtreme temperatures for wimter and swmwr range from
& minimmn of =5° F, to & maximum of 110° F, Diurnal temperature
ranges may be as much as 30 degrees in both winter and suwsmer, The
average tempersture during the hot, dry, swmer days is about 90° F,

VEGETATION

The vegetation belongs to hardy plant typee typically found in
aress where the terrsin is rocky, where tbe precipitation is woderste,
and vhere temperature ranges are rather severe,

Plant life is rather uniformly distributed over the uncultivated
portions of the pre-Cambrian terrain, The dark sandy loam soils de-
veloped from pre~Cambrian rocks support a variety of shrubs, mesquite,
scrub live oak, and hlack jack oak,

Many types of vegetation grow on the Paleosoic strata, The
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limestone formations support an abundance of oak, cedar, prickly pesr,
Spanish bayonet, catclaw, agerita, and Mexican persimmon. Mesquite,
bee~brush, and catclaw are common on the shale and sandstone formations,

Pecan, sycamore, willow, and elm trees are found along Comanche Creek

and its tributaries. G present Yhrough the area are tuffalo,

needle, curly mesquite, and crowfoot,

INDUSTRY
The chief industry in Mason County is medium-scale ranching and
stock farming. Beef cattle is the leading income producer; sheep and
wool production ir second. Secondary agricultural products consist
of corn, wheat, peanuts, hay, barley, watermelons, fruits and vege-
tables. The city of Mason is the retail and shipping center for the
livestock Andustry.
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PHYSIOGRAPHY

PHYSICAL FEATURES N

The South Mason area lies on the soutlmwestern flank of the Llano
uplift in central Texas. goat-Cam';.l“}a{L strata of the region have been
bowed upward by pre-Carbrian batholithic intrusions to form a large
structural dome. This doming is indicated by the great gaps in the
sedimentary record, The absence in the region of Lower and Middle
Cambrian strata, as well as sediments of Silurian, Devonian, Mississip-
plan, Jurassic, and Trisssic age, all indicate the presence of a land
ares in the region during wmuch of Paleozoic and Mesozoic time, Pre-
Cambrian basement rocks have been exposed by erosion, thus forming a
broad topographic basin surrounded by a rim of Paleozoic and Cretaceous
strata which protrude at isolated areas into the basin, The relief
in the Llano region is abmt 1600 feet. The highest point, between
Mason and Fredericksburg, is somewhat over 2200 feet above sea level,
The highest point in the South Mason area, spproxinmately 3600 feet
northwest of Tod Mountain (Plate I), is about 1800 feet atove ses
levels

Basement. pre-Cambrian rocks in the South Mason area are present
in the north and along the eastern margin, while Paleozoic rocks oce
cupy the remainder of the ares. The maximm relief throughout the
South Mason area iz about 300 feet. ‘

Where pre-Cambrian rocks are expossd erosion has produced topo-
graphy of low relief, Distinction between the physiographic features

resulting from the presence of metamorphic and granitic rocks is not
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pronounced in the South Mason area, Careful examination, however,
will show that weathering of metamorphic¢ rocks has formed crescent-
shaped hills of low relief. The general configuration of the land
surface underlain by granite is flat to slightly undulating,

The lowermost sandstones of Upper Cambrian age generally ercde
to fom flat-lying areas. The more resistant dark, finer grained
sandstones higher in the section form northeast trending cuestas having
steep escarpment slopes and gentle dip slopes. Upper Cambrian lime-
stones also form prominant northeast trending ridges separated by the
gentle slopes of weathered shale.

The Lower Ordovician rocks have no definite alignment as do
those of the Upper Cambrian sequence, but instead tend to form &
rolling type of topography, With the exception of Tod Mountain,
which is composed of dark, resistant sandstone in the upper part of
the Hickory sandstone member of the Riley formation, rellef is greater
on the Ellenburger then on the older Peleozoic and pre-Cantrian strata.

EROSTONAL AGENCIES

~  Yhere vegdtation is meager, processes of denudation have had
their madmun effect upon the topography of the South Mason area.
Fumning water, following heavy rains of short duration, has been the
most effective agent of erosion. In areas where the vegetation 1s
scarce or absent the effect of the w'md a8 an erosional agent is evie
dent,

Development of the physiographic festures has been aided by the
systen of parallel, northeast-souttwest trending, normal faults.
Movement along these breaks has brought the less resistent pre-Cambrian

PV
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strata on the upthrown s;de under the more active influence of wind
and rain, Consequently, the structurally high upthrown blocks have
been reduced to the topographically low areas, leaving the Paleogoic
strata on the downthrown blocks standing in relief,

DRAINAGE

The principal streams in the Llano region are the San Saba and
Colorado rivers on the north and east, Llano River in the central
part, and Pedernales River on the south. These are consequent stresms
which have been superimposed upon tne domed Paleogzoic strata, Tarr
(1890) pointed out that the drainage pattern of the major stresms bee
gan in Tertiary time on an eastward-tilted plain of Cretacecus strata.
After the soft, fairly horizontal strata were removed the streams
became superimposed upon the harder pre-Cambrian and Paleozoic strate
with no great change in their original courses. The trlbiltary streans,
however, are adjusted to local structure,

Drainsge in all but the extreme soutiwestern portion of the South
Mason area is directed eastward to Comanche Creek by Koocks Branch,
Gamels Creek, and other subsequent streams. Comanche Creek, the only
consequent stream in the area, crosses the northeastern corner and
flows soutimard across pre-Cambrian and Paleozoic terrain to the
Llano River. Southward flowing tributaries of Llano River drain the
southern portion of the South Mason areas

Short, obsequent streams sre found dissecting the scarp slopee
of the limestone and sandstone ridges in the area.

A1l streams in the area are intermittent, flowing only during



perlods of heavy rainfall, Comanche Creek carries a heavy load of
pre-Cambrian wash obtained from the basement rocks throuzh which it

flowse
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o STRATIGRAFHY

GEREPAL STATEARNT
" Rocks of pre~Cambrian and Paleozoic age crop out in the South

Meson area. An unconformity marks the boundary between the pre-Can~

“brian and Cambrian systems, Rocks younger than Lower Ordovician are
not present in the area. The geologic column for the area is as
follows:

Paleozoic era
Ordovician system
Lower Ordovician
Ellenturger group
Cambrian system
Upper Cambrian
Wilberns formation
San Saba limestone memler
& Point Peak shale member
Morgan Creek limestone member
VWelge sandstone member
Ailey formation
Lion Mountain sandstone member
Cap Mountain limestone member
Hickory sandstone member
Pre-Cambrian systems

Igneous and metamorphic basenent complex
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PRE~CAMBRIAN SYSTEMS
Igneous and metamorphic rocks of pre-Cambrian age crop out in
the northern and northeastern parts of the South Mason area., The
exposures consist for the most part of gnelss and schist, with minor

amounts of quartzite, granite, and pegmatite vein quartz.

Metamorphic rocks

To the series of metemorphosed sedimentary rocks exposed in the
Llano uplift Walcott (1884, p. L31) applied the term Llano group, He
assigned this group to the Lower Cambrian system. Comstock (1890)
divided the group into two units, the Valley Spring series (acld and
basic sch:;Lsts) and the Packsaddle series (marbles and shaly beds).
These units were redefined and named formations by Paige (1911)s The
type locality for the Valley Spring gneiss is at Valley Spring in
Llano County, while that for the Packsaddle schist is at Packsaddle
Mountain in Llane County,

Some disagreement exista in regard to the age of the two forma-
tions, Paige (1911, p. 25) and Sellards (1932, pe 32) belleve the
Valley Spring gneiss to be the older, Stenzel (1932, pp. 143-1lk)
redefined the formations and stated that ". . . the gneiss as rede-
fined by the writer is an orthogneiss of conformable contacts intru-
sive in the schist series..."

According to Sellards (1932, pe 32), the separation of the Valley
Spring gneiss from tbe overlying Packsaddle schist "is based in part
on the more massive character of the gneiss, and in part upon its

greater content of acidic materials. The gneiss, however, not only

T



contains schist, but grades into the schist in such a way as to make
definite separation at many localities difficult or impossible,"

This is especially true on the west flank of the Llamo uplift. At
many places in the South Mason avea the gnelss grades imperceptibly
into schist. Nowhere in the area are the two 30 well developed as sre
the same formations on the eastern flank of the uplift. Consequantly,
no attempt was made to separate these formations in the South Mason

area.

Granitic gneiss

This is a holocrystalline rock, pink to gray in color and weather=
ing yellowish-lrown to grayish-blaoke The rock is massive, highly
fractured, and fine- to medium-ggrained, 4 megascopic examination re-
véals the rock to be composed primarily of quarts, hornblende, biotite,
feldspar, and magmstite in their order of abundance, A marked increase
in the biotite content gives to the rock a schistose appearance,

The banded gneissic structure is rough to moderately well-developed;
consequently, the rock does not part readily along the folistion planes,
The best samples show narrow, straight bands of unoriented fine-graimed
hornblends and biotite alternating with alightly thicker bands of fine-
grained, colorless to milky quarts and minor emoumts of pink feldmpar,
The subrounded to rounded crystals mtmlmbmsiwthorock/

a sugary texture,

Scattered subhedral grains of black magnetite, from 1-2 millimeters
along their greatest dimension, form motecrysts. These magnetite grains
are swrrounded by quartse ‘
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On the propexrty of Kitty Rowe, southeast of Mason, weathered ex-
posures of gneiss are not unlike medium-grained granite in appearance.
Northwest of Mason in a roadcut on State Highwa:- 29, gradation to

schist can be seen.

Schist

4 hand specimen of this rock is dark green--almost black--weather-
ing greenish-brown. The rock is composed almost, entirely of medium~
greined, prismatic crystals of trerwlite-actinolite. The greins are
oriented in one planc to give a well developed foliate structure.
Quartz is present in mouor amounts. The rock is strongly coherent
and 3s broken with difficultr even along the planes of schistosity.

Square to rectangular metacrysts up to & millimeters in longest
dimension are comwn. These mctacrysts, of finely crystalline, yellow-
green material, appear to have formel at the expense of the tremolite-
actinolite mineral grains, as evidenced by the presence of some grains
of the primary mineral protruding into the retacrysts, while others
terminate sharply against the inclusions,

A laboratory analysis was made of a portion of the finely ground
rock to detemine the identity of the primary constituent. The im-
mersion method was used to determine the indices of refraction of the
mineral. The sample was examined with a petrographic microscope, us=
ing medium and high power lenses, ilong one direction of extinction
the index of refraction of the mineral was slightly above 1,650 it
was slightly below 1,650 parallel to the second direction of extinction.
This indicated the mineral being tested to be tremolite-actinolite,



Other pebrographic data, which further indicated the primary mineral
to be tremolite-actinolite, are listed below.
Color: Creen to pale green in the thinncst fragments; faintly
pleochroic,
Cleavage: Longitudinal fragments show cleavage parallel to the
lengthe
Pirefrengence: Moderate; maximm interference colors in middle
second order.
Extinction: In longitudinal sections the maximum angle of extinction
1s 22° measured against the cleavage,
Interference Figure: Riexial negative with a large axial angle,
The fragments contain meny inclusions of a black, isctropic, sub-
hedral mineral, possibly megnetite,
lany exposures of schist are present in the bed of and along the
banks of Comanciie Creek north of Mason (Plate IV), 4 good example of
schist intruded into gneiss is exposed in the roadcut on U. S. Yighway
87 about 200 yards north o the bridge over Comanche Creek, northwest

of the city (Plate V).

Quartzite

The quartzite ranzes in color from grayish-white to greenish-
brown. It is composed of subangular to subrounded, milky quartz
grains, Interstices between grains are filled with a powvdery substance,
possibly kaolin, stained brown with iron oxide. The presence of this
quartzite as marrow veins in the basement complex would indicate its

origin to be metamorphic, as distinguished from sedimentary quartzite.



Plate Iy

Pre-Cambrain Schist in bed of
Comanche Creek north of Mason
{111 - 3)




Figure 2

Close-up of right side of Figure 1
sharp contact between
Schist and intruded s
(III - &
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The rock also occurs as a fine-grained variety, tan in color and
weathering dark grayisih-black. This rock contains en gppreciable
amount of some black ferromagnesian mineral, and minor amounts of
magnetite as tiny grains which give the rock a "salt and pepper®

texture.

Igneous rocks
Granite

Long before the first Upper Cambrian seas covered the Llano rew
gion, the pre-Cambrian rocks of the region were intruded by granitic
magmas, chiefly acidic in composition., Present exposures of these
intrusives have been divided into three groups and described by Sten-
zel (1932, pps 13-1lk; 1934, pe 75)e

Exposures of granite in the South Mason area are limited to the
southeastern border, where it is light pink to gray, weathering to
rather smooth, grayish-brown surfaces generally covered with lichen.
The rock 1s coarse-grained and composed of milky quartz, large pink
feldspar fragments, brown biotite, and black hornblende. In the
weathered zone the granite has a granular texture, Deep weathering
is evident in the granite quarry (Plate VI) south of Mason at the

Junction of Farm Road 1723 and James River road.

Pegmatite vein quartz

Quartz occurs as veins and veinlets in schist (Plate VII) and
as fragments scattered on the surface near the pre-~Cambrian~Upper
Cambrian contact. A large circular mass of quartz is present west of

Avemue F and north of the Arnold Zesch residence (Plate I - 21), This



Figure 1
Granite quarry south of Mason
(1-1)

Figure 2
nmdadgrmﬂ."oe in quarry south
of Mason
(1-1)
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quarts is massive (Plate VIII), white, 4
brown with iron oxide,

1y fract

4, and stal



Plate VII

Figure 2

Vein quartz intruded in Schist
(1II - 5)



S

Massive quartz
(I -21)

Plate VIII
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CAYBRIAN SYSTEM
Rocks of Upper Cambrian age in the South Mason area are those
sediments belonging to the Riley and Wilberns formations. These fore
mations consist of alterneting sandstones and limestones, with some
shale and stromatolitic bloherms near the top of the Wilherns, Bridge,
Barnes, and Cloud (1947) provided a standard reference to the Upper
Cambrian strata of the Llano uplift when they redefined and thoroughly

described the two formations and seven members.

Riley Formation

The Riley formation contains the lowermost Paieozoic strata of
the Llano uplift. The name Riley formation should not be confused
with an earlier name, Rilev series, used by Comstock and Dumble
(Comstock, 1890) for rocks imvolving only a portion of the present
formation. Cloud, Earnes, and Bridge (1915, pe 1Sh) used the term
Riley formation to include "all of the Cambrian strata in central
Texas beneath the Wilberns formation. It includes, from bese to top,
sessthe Hickory sandstone, the Cap Mountain limestone, and the Lion
Mountain sandstone membera,,."

The formation was named for the Riley Mountains in southeastern
Llano County, where excellent exposures of the members were measured
by Cloud and found to total 780 feet in thickness. Great varistion
in the thickness of the Riley formation throughout the Llano region,
as explained by Bridge, Barnes, and Cloud (1947, p. 110), was caused,
in part, by the topographic irregularity of the pre-Cambrian surface
of deposition, The total thickness is slightly under 200 feet in



30

nortimestern San Saba County, where the Cap Mountain limestone rests
directly on pre-Cambrian, In southeastern Llano County, however, the
three members total almost 800 feet, The average thickmess of the
formation is about 680 feet, Several sections measured within the
formation in the South Mason area and the adjacent area to the west
indicate the total thickness of the three members to be elightly leas
than 650 feet.

Hickory sandstone member

Definition and thickness:

Comstock and Dunble (Comstock, 1890) first used the term Hickory
series for the exposures on Hickory Creek in Llano Gounty, Paige (1911)
revised the name to Hickory sandstone. In redefining the unit, Cloud,
Barnes, and Bridge (1915) lowered the upper boundary, thereby cutting
out some of the beds allotted to the Hickory sandstone by Paige.

"In thickness," so stated Bridge, Barnes, and Cloud (1947, p. 112),

"the Hickory | member ages about 350 feet and ranges from
about L1S feet to a feather edge, variations being attributable to
topography of the invaded area, irregularities in deposition, and lateral
gradation to limestons of the upper bsde.® The nature of the exposures
in the South Mason area preclude measurement of the complete mamber,

but the total thickness in the area is slightly over LOO fest.

Lithology:

At its contact with the pre-Cambrian rocks in the South HMason area
the Hickory sandstane is generally white to light yellowish-brown, very
well indurated and very coarse-grained (Plate IX). The large subrounded



Plate IX

Figure 1

Coarse-grained Hickory Sandstone
contact with weathered pre-Cambrian
granite
fd= 2)




to rounded quartz grains and the numerous small fracture fillings of
fine-grained sandstone stand out in relief on weathered surfaces. Cone
centration of the larger grains in uneven bands gives the rock an ine
equigramiler texture, Ventifacts (Plate X) are present at several lo-
calities mear the contact with the pre-Cambrian (Plate I), Large rem-
nants of very hard, massive sandstone with very rough to honeycombed
weathered surfaces (Plate XXXVI, Figwre 2) are present near the con-
tact at two lo;:alibies in the area. One such place is located about -
30 feet east of where Avemue F crosses the fault contacks the second
locality is south of Mason between James River road and Fam Road
1723,

Almost every stratigraphic feature of the Mickory sandstone is
varisble, - Its color ranges from white at the base, through tan,
yellowish-lwown, to dark reddish-brown in the upper part of the mem~
ber. The massive portion of the Hickory is generally confined to the
lower part. Well developed cross-bedding (PlaterXI) is alsc limited
to this massive unit. Bedding in the middle and upper portions varies
from thin to thicke \Grain size, in general, rarges from very coarse
at the base to fine at the top. However, a layer of very coarse-grained
sandstone oceurs nsar the middle of the member just belmv the beds of
intraformational conglomerate, Host of the quartz grains are subrounded
to rounded, transiucent, and stained vith vatying amounts of iron oxide.
The rock is soft and friable to very hard--~almost quartsitic—depend-
ing on the atundance of cementing material. The middle and upper por-
tions of the Hickory contain phosphatic brachiopod shell fragmentae
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Plate XI

Figure 2

Cross-bedding(in Hi():kory sandstone
& -3
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Thinlyrbedded silty layers (Plate XII) were found near the middle
Hickory overlying the cross-bedded sandstone in the lower Hickory,
These silty layers are overlain by beds of intraformational conglome
erate. Fragments of the conglomerate are very hard anxd are found
scattered over the surface in the absence of bedded exposures.

A shallow water envirorment of deposition is indicated for the
upper Hickery by the presence of large fragments of coarse-grained
brown sandstone having surface features which suggest ripple marks
(Plate XXXIX, Flgure 2). The crests and troughs are symmetrical and
oriented parallel to each other as they would be if made by wave
action,

Topography and vegetations

Rellef on the lower Hickory is generally lowe. Much of this flat
land is used for stock farming to raise livestock and crops, Immedi-
ately south of Mason is a northeast-soutlwest trending cuesta (Plate
XIII) formed by the middle and upper Hickory. Tod Moumtain (Plate
XXXVIII), in the southeastern pa.z"b of the area, is a monadnock of
mdddle and upper Hickory.

Much of the Hickory lowlands have bsen cleared of vegetation for
cultivation. Spanish persimmon, prickly pear, and mesquite are found
in variable atundance on the uncultivated portions of the lower and
middle Fickory., Dense thickets of bee-brush and mesquite are common
on the middle and upper Hickory, (Plate XIV)



Plate XII

Figure 2

Silty beds in Hickory Sandstone
(I -1L)




Plate XIII
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Ridge of Hickory Sandstone
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Dense vegetation on middle hickory
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Cap Hountain limestone member
Definition and tidckness:

The Cap Mountain limestone mernber, as redefined by Cloud, Barmes,
and Bridge (1945, pe 154), contains more beds at the Tase than was in-
cluded in the original description of the Cap Mountain formation of
Paige (1911),

he type locality is at Cap Mountain in Llano County., pPridge,
Parnes, and Cloud (1947, p. 113) state that the member "ranges from
about 135 to 455 feet thick, with an average thickness near 280 feet,
and with variation due principally to lateral gredabion to sandstone
of the lower beds." The average thickness in the South Mason area
is slightly under 170 feet. \n average dip of 5 desrees was set on
the Brunton compass to measure this member. In the West lason area,
where a dip of 10 degrees was used, slightly under 200 feet was

measured.

Lithology:

The boundary with the Hickory sandstone member is gradational
and is generally placed at a distinct topographic as well as vegeta-
tional break which shows up well on aerial photographs. This boundary
is placed at the top of & noncalcareous sandstone zone and beneath a
zone of reddish-brown calcareous sandstone. The member is limited at
the top by the Lion Mountain sandstone member.

The lower Cep Mountain is composed of dark reddish-brown, cal-
careous sandstone having a medium-to coarse-grained texture and medium
bedding, alternating with and grading laterally into light gray, fine-
grained, arenaceous limestone, These beds grade upward into a series
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of dark trown, medium-grained, slichtly fossiliferous limestones al-
ternating with tan, fine-grained, noncalcareous sandstones. Higher
in the section calcium carbonate becomes increasingly abundant form=
ing tan, thick-bedded to nassive limestone containing thin stringers
and pockets ol fine-grained, brownish-yellow sand. Ocecasional nodulee
of iron oxide are found weathered out on the surlace.

The massive ledges ol limestone comprise the greater part of tle
Cap Hountain limestons member, Tigure 2 of Plate XV shows t'e rough,
honeycombed weathered surface so typical of the thick limestone ledges
in the West Mason area. In the South Mason area, however, the honey-
combed surfaces are nowhere so well developed, Rough surfaces ex-
hibiting small scale sharp ridges and wide shallow depressions are
more characteristic of the thick bedded to massive units,

In the upper part of the Cap Mountaln member, light gray to
brown, medium~grained to gramilar, glauconitic, fossiliferous lime-
stone predominates. These beds weather easily so that few good ex-
posures remain. )

Topography and vegetation:

In the South Mason area the lower zones of calcareous sandstone
and arenaceous limestone generally weather out as dip slopes on the
cuesta formed by the wuderlying Rickory. An exception occaurs on the
Edgar Leifesti property, south of Mason, where the lower portion is
more resistant to erosion and forms a ridge of low relief, Else-
where, thls lower portion is often ecultivated and used for the raising
of crops. The massive limestone, which weathers to give a thinly-

bedded appearance, farms prominent ridges having steep scarp slopes
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(Plate XVI, Figure J:).

Vegetation on the Cap Mountain limestone member is rather thick
and evenly distributed (Plate IVII)e Derub oal, mesquite, Spanlsh
persimmon, prickly pear, turkey pear, Spanish bayonet, and catclaw
grow in abundance. South of Hason, between Mill Springs road and
the Schmldt fault, the contact with the underlying Hickory occurs in
a cultivated fielde Consequently, the sharp vegetational contrast
which normally occurs at the contact is not present. West of Mason

this combact shows up well on aerial photographs as a dark band,

Lion Mourtain sandstone member
Definition and thickness:

Bridge (1937) named the Lion Mountain sandstone as the top mem~
ber of the Cap Mountain "formation® from Lion Mountain in the north-
western part of the Burnet quadrangle. As stated earlier, Cloud,
Barnes, and Bridge (1915} redefined the Cap Mountain as a member in
the Riley formation; present usage recognizes the Lion Hountain sand~
stone as the top member of the Riley formations It is limited above
by the Welge sandstone member of the Wilberns formation.

The Lion Mountain sandstone, according to Yridge, Barnes, and
Cloud (1947, p. 114}, varies in thickness from avout 20 feet at the
type locality to a maximm of 50 feot elsewhere in the Llano uplift.
The wrusual thickmess of 106 feet, ac measured in the Weat Mason
area along section A-a' (Plate I), is partially due to inaccuracies
in measurement, and to the fact that the contact between the Cap

Mountain and the Lion Mountain could not be determined accuratelys
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South of Mason and imnediatel: siest of the Schnidt fault 51,6 feet

of Lion Mountain was neasured.

Lithology:

The gradational contact of the Lion Mountain member with the une
derlying Cap lountain limestone member is most conveniently mapped at
the lower edge of the topographic bench marking a distinct vegetation-
al break between these members.

The Lion Hountain is essemtially a coarse-grained, highly glauco-
nitic sandstone. The lower portion contains thinly bedded, light
greenish~gray limestone beds ocomposed almost entirely of trilobite
shell fragments. Thls "trilobite hash" 1s overlain by beds of limse-
stone containins phosphatic hrachiopod shells.

Black pebbles of hematite are scattered over the glittering soil
of the Lion Mountain, This hematite is thought to be a product of

weathering of the glauconite nresent in the member.‘

Topegraphy and vegetation:

The Lion Mountain sandstone member is marked topographically by
a bench of variable width (Plate XVIII).

Vegetation on the Lion Mountain is sparse, consisting primarily
of large meaquite trees and needle grass. Small amounts of scrub oak
and cacti are also rresent. This zone is easily seen on aerial photo-

graphs as a narrow, 1ight band.

¥ilberns Formation
Sidney Paige (1911) named the Wilberns formation for Wilterns

Glen in Llano Countys The upper boundary was redefined by Cloud,
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Barnes, and oridge (1945) acd placed at tne top of tie Cambrian system,
and thae lower boandary as Jefined originaily Uy Paige was retained.
According to Lridge, .arnes, and Cloud (1947, p. 110), the Wil-
berns formation ranges in thickness from 540 feet to L0 feet tarough
most of the Llano upiift. Irosion at the top, in the southeastern
corner of the region, Las reduced the thickness to about 360 feet,
while the average thickness is alout 530 fect. Sections measured in
tie South Hason area and the West ilason area imdicate the thickness
to be a.out &EF feet.
bridge, barnes, ard Cloud (19L7) made the iirst detailed des-

criptions of the five members of the Wilberns formation.

Welge sandstone member
Definition and thicimess:

Sarnes {194k, pe 3,1'4) named the Vielge sandstone member of the
Wilberns formation from the Velge land surveys in Gillespie Countje
At the type section on Squaw Creck, half a mile north of the Gillespie
County line, the Welge is 27 feet thick; the thiclmess throughout the
Llano upliftt ranges from 9 to 35 feet and averages 18 feet. Twenty
six fect of Welge was measured and described in an exposure on the
Walter Schmidt ranch south of Mason. A thickness of 29 feet was

measured and described at a locality west of Mason.

Lithologys
South of Mason the contact of the wWelge with the underlying Lion
Mountain sandstone is atrupt. Elsewhere in the ason area, :owever,

the contact 1s difficult to distinguish and was mapped at the upper
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1imit of the sparsely vegetated Lion Mountain bench.

The Welge is & yellowish~brown to brown, essentialiy nonglaucond-
tic, slightly fossiliferous sandstone. The member is msssive for the
most part and slightly cross-bedded, the cross-bedding being well de-
veloped in the brown, coarse—grained, argillaceous sandstone near the
Lion Mountain contact (Plate XXXV, Figure 1), Angular to subrounded
quartz greins make up this medium~ to coarse-grained sandstone, The
presence of many quarts grains having recomposed faces gives to the
membar & sparkling appearance. Near the top the bedes becoms calcareocus
and conbain scattered phosphstic brachioped shell fragments.

Topography and vegetations
There is little topographic change bet: the Lion tain

member and the overlying Welge sandstone. South of Mason the Walge
is cliff forming, dus to the action of a consequent stream cutting
through the member parsllel to its strike (Plate XXXV, Figure 2).
In other areas a slight rise in the surface configuration is noticed
as one walks {rom the Lion Mountain bench onto the Welge,

The most apparent difference between the surface outerops of
these two members is the rather abrupt change from the sparsely vege-
tated Idon Mountain to the more dense vegetation of the Welge. Scrub
ogk, Mexican persimmon, and turkey pear are abundant and well developed.

Morgan Creek limestone member
Definition and thickness:
Bridge {1937) named the Morgan Creek limestone member of the
Wilberns formation from exposures on the north and south forks of
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Morgan Creek in Burnet Countve At the type section, just north of
the junction of the two streams, the member is 110 feet thick. The
member renges in thickness from 70 to 160 feet with an average of
about 120 feet (Tridge, FLarnes, and Cloud, 1947, ppe 11L-115), A

thickness of 179.2 feet was measured in the South Mason area.

Lithology:

The Morgan Creek is a medium- to coarse-grained, highly glauconi-
tic, well bedded limestone, The contact with the underlying Welge
sandstone member 1s gradationals For purposes of mapping it is placed
at the base of the first reddish to purple, ooa.rse-grai;md, granular,
arenaceous limestone bed, These medium-bedded sandy layers at the base
are easily eroded so that only indistinct ledges remain, The red and
purple tones diminish upward and finally grade imto gray and greenishe-
gray limestone which 1s coarse-grained, highly glauconitic, abundantly
fossiliferous and, in general, well bedded in ledges of rather uniform
thickness, A zone of conaspid fauna, containing Eoorthis texana, is
present about 60 feet above the base, The remaining beds of Morgan
Creek are greenish-gray to yellowlsh-brown, abundantly glaucondtic,
medinm~ to coarse~grained, rather evenly bedded limestone; the fossil
content decreases toward the top. Thin zones of argillaceous lime-
stone and gray shale are present in the upper portion, Small isolated
masses of gray, stromatolitic bioherm reef are occasionally found
near the upper margin of the Morgan Creek (Plate XIX).

Topography and vegetation:
A distinct topographic and vegetational break occurs between the
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Welge sandstone and lorgan Creek limestone members. The Morgan Creek
forms a ridge which varies in relief from 30 to 50 feet in the South
Hason area (Plate XX, Figure 1),

Vegetation is heavy and rather evenly distrituted. Scrub oak
trees are abundant and well developed; turkey pear, agerita, and

Spandsh dagger are the most common shrub and cacti (Plate XX, Figure 2),

Point Peak shale member
Definition and thickness: .

The Point Peak shale member of the Wilberns formatlon was nsmed
vy Bridge (1937) from Point Peak, an isolated hill about 4 miles
northeast of Lone Grove, Llano County, On the south side of Point
Peak the member measures 270 feet in thickness (Bridge, Barnes, and
Cloud, 1947, p. 115)e The member is thinnest on the southeastern
flank of the uplift and reaches its waximm thickness at the type
section on the northeastern flank of Point Peak. 7he average thick~
ness is about 160 feet, A thickness of about 260 feet was measured

in the South Mason area.

Lithologys

The Point Peak shale member was mapped in the South Mason area
as lower and upper zones. The contact of the lower zone with the un-
derlying Morgan Creek limestone member 1s transitional but easily
recognized by a distinct topographic and vegetational breake The
lower zone, about 140 feet in thickness, is composed of grayishegreen,
thin-bedded, soft to moderately well indurated, calcareous shales,
Interbedded with the shales are thin-bedded, brownish-gray, very



Plate XX

Figure 1

Ridge of Morgan Creek limestone
(I - 16)

Figure 2

Vegetation on Hérgaj Creek limestone
(I = 15)




fine-grained to gramular, slightly fossiliferous limestone, and thin

to medium beds of resistant intraformationsl conglomerate. Scattered
individual reef colonies of gray, very dense, lithographic limestone
are present about 26 feet above the base, The layers of compact ine
traformational conglomerate are crowded with flab, fine-grained,
yellowish-green limestone pebliles embedded in a matrix of brown, medium-
grained limestone., The average maximam dimension of the pebules is
abtout 2 inches. The entire zone weathers readily so that good exposures
are limited to the fairly resistant limestone beds above the conglom-
erate,

The upper gone is represented by a thick interval of stromatolitic
bloherms interbedded with limestone (Plate XXI). The Point Peak bio-
_berms are present as gray, microgranular to sublithographic, very hard
limestone which weathers to rounded boulders, large tlocks, and circu-~
lar reticulated masses (Plate XXII), Thin-bedded, yellowish-brown to
gray, fine- to mediumegrained limestone occurs interbedded with the
reefs This limestone is non-fossilifercus and non-glauconitic, hard,
and fairly well bedded though discontinuous laterally, It weathers
to thin slabs and fragments,

Topography and vegetations

A narrow bench is characteristic of the shale'beds in the lower
portion of the Point Peak member. More resistant strata above form
a steeper slope (Plate XXIII) capped by the ridge-forming bioherms
(Flate XXIV) and limestons beds of the upper zone, Relief on the

bioherm gone is slight, tut the outcrop surface is very rough (Plate
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Light green mesquite trees are well developed on the Point Peak
benchs Their distinctive color enables one to recognize the zone
even at great distances, Scrub oak is abundant on the densely vege=
tated steep slope. This sone is easily seen on aerial photographs
as a dark band next to the Yight band representing the wnderlying
bench, Prickly pear, catclaw, Spanish bayemet, and Mexican persimon,
grow in profusion on the bioharm zone (Flate XIV). Scrub cak and

agerita are also commone

San Saba limestone member
Definition and thicknesss:

Comstock (1890) first used the name San Saba as a seriss term
for at least some of the beds exposed on both sides of San Saba River,
northeast of Camp San Saba, McCulloch County. Dake and Bridge (1932)
believed these beds to be of post-Wilberns age, and further stated
that Comstock!s term San Saba might well be used for part of them,
Bridge (1937) revised the rocks of the San Ssba series, as definfd
by Comstock, to member status, According te Bridge, Barnes, and
Cloud (1547, pe 117), "the name is now applied to the emtire seriss
of moras or less glmonit:ia 1imestons overlying the Point Peak shale
member of the Wilberns formation and underlying the Threadgill menber
of the Tanyard formation.®

The member 1s 280 feet thick at the type section, which begins
at the San Saba tridge om the Hasonefirady highway and extends northe
ward on both sides of the highvway for 0,7 mile. Using an aversge dip
of 8 degrees, a thickness of 190 feet was measured in the South Mason
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arem., A thickness of 175 feet was measured on the Alex Durst property
west of Mason., One hundred and fifty feet was measured on Honey
Creek (Plate ITI - 1), The Honey (reek section of San Saba is cut by

a normal fault of unknown displacement near the top of the member.

Lithology:

The presence of bioherm masses at the top of the Point Peak shale
member throughout the South Mason area results in a distinet contact
with the overlying San Saba limestone. This sharp toundary is not
present, however, in areas where the bioherm reef is replaced by shales
interbedded with thin limestone layers.

The limestones of the San Saba member (Plate XXVI) are essentially
thin- to thick-bedded, medium~ to coarse-grained and gramularj some
beds are sublithographic in their upper portions. 4 wide range of
colors are represented, the predominant ones being gray to greenish-
gray, and yellowish-brown to brown., Glauconite is present throughout
in varying amounts, graduslly decreasing to minor quantities near the
top. The member is fossiliferous throughout except near the top, con~
taining trilobites, gastropods, and trachiopodse

Differential weathering has given a thin-bedded sppearance to
some of the massive limestones in the lovu'- part of the member (Plate
XXVI, Figure 2)., Thin nodular limestone stringers near the base are
interbedded with calcareous sandstone,

According to Tridge, Barnes, and Qoud (1947, p. 121), “sandstone
and calcarecus sandstone are common in the San Saba limestone member

along and near Llano River in western Mason County.,” 'This holds true
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for the South Mason area where the limestones are interbedded with tuff-
colored, fine-grained, calcareous sands, Lateral gradation to very
sandy limestone 1s common in many of the pure limestone layers. Cross
bedding is evident in some of the more arenaceous limestone (Flate

XXVI, Figure 1). In the Bear Spring area of Mason County Cloud and
Barnes (1948, p. 156) report the presence of a persistent sandstone
sequence 7 feet thick which maintains a position from 25 to 35 feet

below the San Saba-Ellenburger comtact. FPoor exp e8 pPr ted

recognition of tids unit in the South Mason area. If it ls present

in the area west of Mason on the Irvin Geistweldt ranch, it has been
dropped out of the Money Creek section by a fault occurring about 20
feet below the Cambrian-Ordovician comtact.

Flaggy limestone ledges are common in the upper part of the mem-
ver, These are primarily sutlithographic, nonfossiliferous and spar-
ingly glauconitic. The first intraformational conglomerate is present
as a thin bed about 26 feet azbove the base. From 95 feet above the
base to the top of the member these conglomerate beds are more mmer-
ous, inberbedded with thinly-bedded limestone and calcareous sandstone.

Very rough weathered surfaces are common among the bedded lime-
stones and arenaceous limestones (Plate XXVI),

Good exposures of the entire member are not present in the South
Mason area, Recognition of the member is dependent to a great extent
upon the abundance of emall, thin, brownish-yellow slabs of limestone
which are present throughout the outcrop area (Plate XXVII),

Topography and vegetation:

The topography of the San Saba limestone member is for the most



Plate XXVII

San Saba limestone
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part gently rolling with no appreciable local relief.

Vegetation on the San Saba is generally scattered (Plate XXVII),
consisting primarily of prickly pear, scrub oak, cedar, Mexican per-
sirmon, and turkey pear, in their order of sbundance. The vegetation
1s somewhat thicker near the contact with the underlying Point Peak

shale member.
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* .. ORDOVICIAN SYSTEM

Ellenburger Group
General #tatement:

Paige (1911) named the Ellenturger limestone from the Ellenburger
Hille in scutheastern San Seba County., Cloud, Barnes, and Bridge
(1945) revised the term to the Ellenburger group and restricted it to
beds of Lower Ordovician age. They also divided the group into three
formations, From bottom to top these formations are the Tanyard,
Gorman, and Honeytut.

Yo atteupt was made to delineate the formations of the Ellenburger
group in the South Mason area, and enly a brief description of the
rocks is given in this report.

Lithologys
The limest of the E11 ger are very hard, thin- to thick-

bedded, white to steel gray, sublithographic, and nonglauconitic. They
weather to large, discontinuous blocks and ledges (Flate IXVIII) hev-
ing rough, solution pitted to smooth surfaces. Dolomite in the lower
part of the group is generally yellowish-gray to gray, vuggy, and ir-
regularly bedded. Chert is fairly abundant, in place, as nodular and
irregular inclusions (Plate XXIX), and ss float.

The Cambrian-Ordovician contact was very difficult to place in
the South Mason ares. For mapping purposes the boundary was chosen
between the highest glauconite and the first appearance of the uncoiled

gastropod Lytospira gyrocera.
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Plate XXIX

Figure 2

Chert in Ellenburger limestone
(I -27)




Topography and vegetation:

No well defined bedding trends are present on the Ellenburger.
A hilly terrain is characteristic with the maximum relief expressed
a9 an upland flat. ‘

On aerisl photographe the Ellenburger does not show the vegeta-
tion alignment #o characteristic of Upper Cambrian strata, btut the
irregular pattern is easily recognized. Cedar, scrub oak, prickly
pear, bee brush, and Mexican persimmon are common,

L7
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STRUCTURAL G‘EOLOGY
GENERAL STATEMENT

Paleozolc rocks of the Llano uplift have been disturbed by &
complicated series of normal tensionsl faults which range in dip
from 60 to 90 degrees and which trend, for the most part, northeast-
southwest (Cloud and Barmes, 1948, p. 118), These faults are down-
thrown to the northwest. Beds unaffected by faulting strike approxi-
mately N 70° E and dip about 8 degrees to the southeast.

MAJOR FAULTS

Three major faults are present in the Scuth Mason area. Plummer
(1950, map) named one of these the Mason fault, The writer has named
the others the Schmidt fault and the Simons fault,

These faults are roughly parallel to each other and trend northe
northeast to northeast. They range in throw from approximately L50
feet to well over 1300 feet; all are downthrown tc the northwest.

The Mason fault passes through the northwest u;rner of the South
Mason area, Displacement along this fault, on the order of 1300 feet,
has brought the Rlckory-pre-Cambrian contact against the baesl part
of the Ellenburger group. Northeast of Avenue F, where the lower
Hickory is in fault contact with pre-Cambrian metamorphics, the amount
of throw cannot be estimated accurately, That the pre~Cambrian rocks
have been cut by this fault 1s indicated by the absence of basal
Hickory on the downthrown side, and by the presence of a pre-Cambrian
fault treccia ad,jacen?: to the fault between Koocks Branch and U, S.
Highway 87. This trecciated zone is exposed as a low ridge about 30
feet long and 6 feet wide, A megascopic examination of samples taken




from this gone reveals the presence of fragments of fine-grained
tlack schist, The primary minerals are very coarse-grained, angular
fragments of white calcite, and subhedral grains of pink feldspar.

The Schmidt fault passes through the eastern edge of the city
of Mason. In the southern part of the South Mason area, where the
base of the Ellenturger group is in contact with the base of the
Point Peak shale member, this fault has a throw of about L50 feet,
The amount of throw decreases northeastward along the faults no evi-
dence was found for the fault north of U, S. Highway 87.

The Simons fault, in the southeastern portion of the area, has
a throw comparable to that of the Mason fault. On the Walter Schmidt
ranch thie fault has brought the pre-CambrianeUpper Cambrian boundary
very close to the Upper Cambrian-Ordovician boundary. Talus on the
upthrown side parallel to the fault has covered the Hickory-pre~Cam-
brian comtact in this area so that only an inferred location for this
toundary is possible west of James River road.

Generally, the strike and dip of beds against the large faults
vary somewhat from that of strata in their normal position. In many
localities, however, this anomaly is not present, thus making the de-
tection of faulting by this criterion impossible. South of Mason
on the P, E. Gregse property vertical beds of Hickory sandstone (Plate
XXX) are in comtact with Morgan Creek limestone along the Schmidt
fauwlt. Further north limestone ledges in the Cap Mountain have a
strike near the fault plane ranging from N L5° E to N 75° W and a be-
low average dip of 5 degrees to the southwest,

Along the southern portion of the Simons fault there are few
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ledges in place on Wwhich the strike and dip can be determined, However,
in & draw west of the Walter Schmidt ranch house and next to the fault
on the downthrown side, beds of Ellenturger limestone strike N 70° E
and dip 25 degrees to the rorthwest (Plate XXII).

Much of the San Saba and Ellenburger in the fault zone has been
trecciated. These brecclas are often the only clues to the faulting
where there has been little disturbance to strike and dip. This is
especially true in the Ellenburger strata.

Further north along the Simoms fault there is an elliptical-
shaped block between pre~Cambrian granite and upper Cambrian rocks
of Riley age., The presence of Hickory sandstone and Lion Mountain
sandstons remmants in this block could mean that it was either dropped
into an opening along the zone of movement, or that more faults are
present within the blocks

MINOR FAULTS

A1l major feults in the Scuth Mason area have split, somewhere
glong their length, into fault slivers. Other mimor faults are present
a5 a lone fault in the west central portion of the area, and as a
cross~fault in the nortiwest corner in the area,

The fault slivers range in strike from slightly west of north to
northeast, while the cther minor faults strike slightly west of morth.
Displacement along the faults is less than 100 feet. There is no uni-
formity as to the direction of throw., Four of the minor faults are
downthrown %o the east or southeast, while the remainder have their
downthrown blecks in the opposite quadrants.

The recognition of thess minor faults was, in some instances,
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very difficulte The abrupt termination of a single key bed, or the
presence of brecciated material were sometimes the only indication

of their presence in a specific area (Plate XXXII)e

MOVEMENT ALONG FAULTS

There is mo field evidence to indicate horizomtal movement along
the faults in the South Mason area. Vertical movement is inferred by
the presence of the el13ptical-shaped block, previously mentioned,
along the Simons fault, and by the repetition and omission of strata
northwest of the Mason fault and west of Avenue Fe

If displacement along the faults had been in a horizontal direc-
tion the topography of the region would be very different. It is
quite likely that the Llamo uplift would mot only be a structural
high, ut also & topographic highs Erosion would have removed the
cover of Paleozoic rocks at the same rate over the entire ax.-ea of
the Central Mineral reglon. There would have been no accelerated
daisintegration of the uplifted blocks which are now topographically

lowe

DETECTION OF FAULTING
Mapping of the major faults in the South Mason area wWas preceded
by a stereoscopic examination of the aerial photographs to locate
alignments and offsets in the vegetational patterns (Plate XXXIII,
Figure 1), Field observations were then made to verify or to amend
the location of faulbs indicated by these patterns. Criteria applied
in the field for the location of minor faults were the abrupt termi-

nation of key beds along their trend, the repetition and omission of
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Figure 1

Vegetation alignment along Mason
fault

Figure 2

Vertical beds of hickory sandstone
along Mason fault
(I - 31)
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strata, and the sbnormal strilie and dip of strata (Flate XiXIII,
Figure 2}

Although the faults are rather sharply defined and easily followed
through the Upper Cambrian strata, their location in rocks of the Ellen-
burger group is rather difficult. Here vegetational alignments, if
any, are faint and unreliable, and there is often no variation in the
strike and dip of the beds. As stated on the previous page, the pres=
ence of marrow zones of brecciated material in line with a fault trend

is the only evidence in some areas of movement along fractures.

AGE OF FAULTING .
Faulting in the South Mason area occurred after deposition of
the youngest sediments present there, Cloud and Barmes (1948) found ,
faulte involving the Smithwick shale and rocks of the Strawm grouwp,
and aceording to them (1948, p. 121), "in the western part of the
Llano uplift, in the vieinity of Calf Creek, unfaulted beds of Canyon
age overlap faulted beds of Ellenburger age. The major late Paleozoic

faulting is thus indicated to have taken place before Canyon time.®

CAUSE OF FAULTING
According to Cloud and Barnes (1948, pp. 118-119), "the rocks
of the Llanc uplift are thought to have comprised a relatively resis-
tant mass, around the eastern and southern sides of which developed
the geosynclinal area (Llanoria geosyncline of Sellards, 1933) cone
taining the Ouachita facies. The faulting in the Llano region probably
accampanied the late Paleozoic folding that involved the sediments of

the Llanoria geosyncline, movement in the geosynclinal area to the east
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and to the south placing the Llano area under torque and causing i%
to fracture, The theorciical tensionzl couples developed by active
compression fron east and south would result in fractures alirned
dominantly in the northeast quadrant, as faulting in the Llano region
is,"

Thege tensional couples could alse have been responsible for the
change in the regional strike of strata from an exnected northwest-
southeast tiend in the soutlmest flank of the uplift to the present

aligmment in the northeast quadrant,

TOLDING

Preliminary observations between the South Mason area and the
Llano River by Or. il. =, Zlank and tie writer indicate that the south-
eastward dipping beds of ilickory sandstone in the southeastern corner
of the area may be part of the nortimest flank of a gentle fold whose
axis trends mortheast-soutimest. The dip of the beds becomes more
gentle toward the Llano Liver; south of the river the Paleozoic strata
begin to dip cently to tle rorthwest,

Small folds are present in the Point Peak shale at the excellent
outerop (Plate XXXIV) located in the alandoned road metal ditch on
the Alex Durst property. These folds are very tight and affect only
a few feet of strata at the most., Cloud and "arnes (1948, p. 121)
found similar folds, some of which extend upward into the San Sata

member.
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SUMMARY OF GEOLOGIC HISBTORY

Pre~Cambrian History
ﬂz;prmmmmmmjuuuormmmmgunmhbeof
marine origin as indicated by the presence of limestonss and sand-
stones. The presence of graphite in many of the erystalline rocks
my represent metamorphosed carbonacecus material.

Extensive igneous intrusions, with attendant metamorphism,

d subseq to the induration of these sedi y depositsa,
The coarse-grained texture of the granitic intrusions indicate deep-
seated crystallization of the magma.

That these granite masses were intruded before deposition of the
overlying Cambrian sediments is indicated by the fact that at no place,
according to Sellards (1932, pp. 35-36), do the intrusives cut the
younger rocks. Fur s pre-Cambrian disintegration and decay of
the granite may be observed (Plate IXXVI, Figwre 1) where the Cambrian

rests directly upon the granite, The time of intrusion q_f the granitic
magna, therefore, was after the formetion of tu\\sw series |
but prior to the deposition of overlying Casbrian sediments.

Following the intrusion of the magms and the pronounsed folding
which developed as & result of batholithic intrusions, the region was
subjected to extemsive erosion, During this long period of demudation,
marked by a great complexity of events, the uppermost rocks were re-
moved, the folds were levelled off, and the granite was exposed, Upon
these exposed granites and truncated folds, the Upper Cambrian sediments
were deposited,
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Paleozoic History
Following pre~Cambrian tine ;nd before Upper Cambrian time, the
Llano area was a positive region where erosion had reduced the area
to a rough surface having a meximm relief of about 800 feet (PBridge,
Barnes, and Cloud, 1947, p. 113). This extended period of erosion
lasted through Lower and Middle Cambrian times, Consequently, the

first Paleozoic beds encountered are Upper Cambrian in a-e,

It is believed that durin; Paleozoic time the Llanoria land mass -

occupied & position south and east of the Llano uplift so that mach
of the Paleogoic rock of central Texas originated from this uplifted
area (Sellards, 1932, p. 21). This great land mass, now covered by
Cretaceous and post-Cretaceous sediments, contributed sediments to
the Llanoria geosyncline which swings soutlwestward around the Llano
uplift to unite with the Columbia geosyncline of northern Mexico.

Wells drilled near the inner margin of the Gulf Coastal Plain
indicate that the Ouachita geosyncline extended southwestward into
Texas; the sediments entered in this region are similar to the Paleo-
zoic sediments found in the geosyncline in Arkansas and Oklahoma.
Since shallow Paleozoic seas lay to the west, these sediments could
have come only from the east or southeast, indicating a lard mass in
the coastal plain of Texas arnd louisiana.

The first Paleozoic sea to invade central Texas, according to
Cloud and Barnes (1948, ;—:. 111), "reworked sands of eolian orizin into
the base of the Hickory sandstone member of the Riley formation, tut
whether a part of the Hickory actually represents eslian sedimentation

is not kmown." An emvironment suitable for eolian Adeposition during
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early Hickory times is incdicated it ex by the presence of ventie
facts in the basal portion. FRarnes anl :arkinson (1940, p. 668)
found dreikanters L feet above the la.e and poinied out that "this
outerop demonstrates that dreikanters continued to form after the
deposition of Hickory was well under way, and that they were not all
formed on the old pre-Camirian surface ani tivn incorporated in watere
laid sedimentse®

Transgression of Paleozoic seas over the southwestern flank of
the uplift before middle Hickory time is indicated by the presence of
marine fossils in the middle and upper portions of the member in the
South Mason area, Ripple marks near the top of the Hickory indicate
a shallow water environment. —_—

By middle Riley time the lands had been reduced greatly in ele~
vation, and the Cap Mountain limestone member formed in a shallow and
relatively cool sea. In late Riley and early Wilberns time the lands
agaln supplied sediments to the regressive-transgressive sand zones
comprising the Lion Mountain-Welge sequence, That the supply of sedi~
ments decreased upward in the members of the Wilberns formation is ine
dicated in the Morgan Creck member by the granular ) arenaceous limee
stones which grade upward into massive limestones. The great abundance
of glauconite and marine fossils indicates deposition in a neritic ene
vironment, Warm sioal waters are suggested for at least part of this
perlod of deposition Ly the presence in the member of stromatolitic
bioherms.

During miidle Wilberns time argillaceous material accumilated in

the sea to forum the Point Peak shale pember. Sidney Paige (1912, p. 79)
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states that, "near the uprer portion of the Wilberns thin alternating
shale and limestone beds, mumbers of shale-pebble conglomerates, ...
suncracked surfaces and fragments, ... suggest the presence of wide-
spreal flats alternately flooded by the tide ani dried by the sun,"
Eastvard the shale is replaced by dolomisized and rather pure carbos
nate rocks, indicating that in that direction lar warn shoal waters
barre! from terrigencus sediments, Intermittent shoalin: and warning
of the water is also indicated by the presence of extensive stromato-
litic bioherms in the upper portion of the Foint Peak shale member,
Sandy limestones and sandstones throughout the San Saba limestone
member on the western flank of the uplift are indicative of a nearby
land mass. The increasing proportion of limestone and dolomite easte
ward, as evidenced by the transformation of the San Saba limestone
member to the Pedernales dolomite member eastward, indicates a general
shoaling of the region in that direction. Marine conditions probatly
persisted to the west with sedimentation being contimuous from Cam-
brian into Ordovician time,

During early Ordovician time the Llano region remained rclatively
statle. Limestones of the Ellenburger group were deposited in warm
shoal waters deepening to the northwest. Cloud and Barnes (1948, p. 32)
state that the limestones "are commonly although not generally stro-
matolitie, indicating an at least partial algal origin and generally
2 shallow water environment, Deposition in shallow waters is also in-
dicated by ripple marks and intraformational breccias 5 and local, tem-
porary sub-aerial exposure is suggested by the presence of contraction

polygons in some of the more thinly-bedded limestones.”
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Lower Ordoviclan sedimentation was followed by a wide gap in the
geologic record. Oeneral emergent conditions, accompanied by erosion,
are suggested during Upper Ordovician and Silurian times since rocks
of these periods am not present in the Llamo region,

Probatly the longest period of Paleogoic emergence of the Llano
region occurred before Devonian time as the Ellenburger rocks were
truncated. "This truncation,” so state Cloud and Bames (1948, p. 113),
“was at & maximm in the western part of the uplift, whereas the oldest
Devonian strata known are in the east and the youngest in the west.
From these data one may provisionally infer that the region was tilted
to the east and largely truncated before Devonlan time, followed by
an east to west Devonian marine imvasion and continuing truncation of
the emergent um."<1mgulmties in the Devonian overlap and tem-
porary withdrawal of the sea are suggested by the occurrence of Devonian
rocks a8 pocket and crack-fillings below the Stribling formation.

®Rocks of Mississipplan age, though locally discontimous, are
widespread in the Llano region and are mich more persistant laterally
than beds of known Devondan age." (Cloud and Bernes, 1918, pp. 42,
L6). These bede show a definite thinning toward the Llano uplift,
indicating eastward uplift during Mississippian time, This regional
uplift probatly began in Devonian or Silurian time,

According to Sellards (193k, pp. 22-23), early Pemnsylvanian
strata in central Texas are repressnted by the Bend group consisting

‘of the Marble Falls and Smittwlck formations. These sedimerts probatly
represent continuous deposition with, however, some shifting of deposi~
tional conditions,
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Followlng deposition of the Bend group extensive diastrophism
occurred in the foreland region of Texas, At this time the Llano
region was re-elevated and severely eroded. This erosion is known
to have removed the Smithwick formation allowing the Strawn to be

deposited on the Marble Falls formation.

Mesozolc History

Pennsylvanian time was followed by widespread emergent condi-
tions so thet by Cretaceous time the Llamo region was reduced to a
surface of low relief, As the Cretaceous seas invaded the region
horizontal beds of variable thickness were deposited throughout the
area, In the Llano region these sediments were deposited on the
truncated edges of the Paleozoic and pre-Cambrian rocks so that Cre-
taceous strata can rest on almost any older beds.

Cenozoic History
Following Cretaceous deposition a gentle doming and vertical
wplift occurred in the area with no faulting or folding.
During Tertiary time the area was apparently above sea level

gince no Tertiary strata are present in the Llano regione



ECONOMIC GEOLOGY

The most important resource in this semi-arid region of Texas
is water. The Hickory sandstone is one of the most important aquifers
in the State. Water wells drilled into the Hickory sandstone and
spring water issulng from the Ellenburger limestone provide the prin-
cipal sources of ground water in the South Mason area. Flowing arte-
sian wells south of the area have provided & continuous supply of this
vital natural resource even through periods of drouth when many of the
springs in the area ceased to flow.

0il production in the Mason areas is very improbable. Cloud and
Barnes (1948, p. 33) state that "petroleum will probably not be found
by drilling in the Llano region because of the complex faulting of

the potential source beds and their present exposure to the atmosphere,%

Pre~Cambrian granite from the South Mason area is used for road
metal, Some of the resistant sandstone in the upper portion of the
Hickory has alsc been used locally as building stone. Many of the
early settlers, in clearing land for cultivation, used limestone and
sandstone float to build fences; most of these fences are still being
used,

According to Cloud and Barnes (1948, p. 127, 129) rocks of the
Ellenburger formations can be used for crushed stone suitable for
rallroad ballast, road metal, and concrete aggregate, However, since
Mason is rot serviced by a railroad, transportation difficulties have
prevented utilization of Ellenburger rocks in the South Mason area

for such purposes.
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Section of the Riley amd Wilberns formations beginning in the
upper Hickory on the Alex Durst ranch at the northwest corner of the
cultivated ficld about 1000 feet N 4S® E of the H. F, Kothmann ranch
house, The section continues in a general S 20° E direction to the
San Saba-Fllenburger contact on the Dorothy Kothmann property (A-A!
on Plate I),.

Thickness of Interval

Feet,
Riley formation:

Hickory sandstone member:
Cultivated field, red s0ll..uveervsuicsrensiasnanas 115,0
Cap Mountain limestone member:

1. Sandstone, calcareous, medium- to coarse-
grained, dark reddish-brown to brown;
contains rounded, equigranular quartz
graing which are coated with reddish-
brown iron oxide, probably hematite,
Lowermost portion spotted by earthy,
reddish-brown grains of hematite which
have formed by the oxidation of glau-
conite pellets. !ragments of brachiopod
shells are scattered through the lower
portion; thin- to medium-bedded, weathers
to moderately indurated ledges which have

a dull brown to reddish-brown coloTe..e.vee. L3.9

BN

it



2, Limestone, arenaceous, {ine- to medium-
grained, light brown %o dark grayish-
brown; nonfossiliferouss small hematite
pellets in lower portion gradually die
minishing to insignificant amounts,
Fine-grained, tan to yellow-lLrown sand
is present as streaks and cavity fillings.
weathered surface musty gray and rough
due to small scale, irregular depressions
separated by resistant ridges held up in
relief by sand graiNSesescseeescesoscssrsase T90h

3. Limestone, brown, medium~grained crystal-
1ine, arenaceous in lower portion re=-
sulting in a thinly laminated appear-
ance, This wnit is glauconitic and
essentially nonfossilifercus. Irregu~
lar iron oxide stain present through-
oub-~except in lower 8 inch bed=emay
represent altered glauconite, Brownish-
gray in middle portion with minor amounts
of brown sand as thin stringers; brown
line in upper portion. Hedium~bedded,
weathers to brown to brownish-gray lsdges
about 3 inches thick with hard smooth sure
faces, Ledges are separated by an intere

val of S01lessesseccascececrsrsancssonsoesse 1342



Feet

L. Limestone, white to gray, coarse-

grained crystalline, glauconitic,

fossiliferous, moderately indu-

rated, weathering to occasional

gray, thin, smooth surfaced ledges

which are separated by several feet

of soil. HNear the top two 3 inch

ledges of greenish-brown, very

fossiliferous linecstone are separated

by an interval of greenish-gry, medium-

grained, nonfossiliferous limestone..

Total measured thickness of Cap
Mountain limestone memberisuesevesvsenvess 18349
Lion Mountain sandstone menber:

S« Limestone, arenaceous, brown to green,
medium-~ to coarse-srained, thin- to
medium-bedded wherc ledzes resist
erosicn. Lower portion forms a gentle,
sparsel;r vegetated dip slope with no
outcrops. This is overlain by a htrown
limestone interbedded with green, fine-
grained, arenaceous limestone exposcd
as ledges in Lhe creek bed, The arena-
ceous limestone weathers out to soil

ELEEWNEICavaeraresnessasrnsncersonnasasnnnne Theb



Feet,
6, Limestone, greenish~gray, comtaining one
thin ledge of trilobite hash., Frage
ments of this highly fossiliferous
limestone are scattered on the surface

a5 £108tesveeecsarres P 1 1%,

7. Sandstone, weathered slope, no outcrops;
covered with float from overlying Welge
sandstone, probally arenaceous near
contact. Surface covered with flat
boulders of Welge sandstone and Ylack
hematite peblles; soil s;arkles due to
presence of recomposed quartz graiNSeeseeeee 1742

Total measured thickness of Lion
Mountain sandstone Hembereeescessecessanas 106,5
Wilberns formations
Welge Sandstone members

8. Sandstone, milti-colored from greenishe
black to reddish-brown ta yellow brown
to tan. The texture is medium-graineds
bedding indistinct; noncalcareous except
near the upper boundary, nonglauconitic,
contains a minor amount of phosphatic
trachiopod fragments. Dark greenish-
black fragments are present as float in
the lower Welge and on the wnderlring
Lion Mountain limestone, Flat boulders

G
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Feet
of sandstone vith very roush surfaces
contain an abundance of iron oxide
as cementing material, Iron oxide is
also present as thin streaks and as a
thin coating on the surfaces Recom=
posed gquartz grains i-part a sparkle to
‘the soil and to the sandctone fragmentss
reddish-brown to brown soil. Mear the
upper Lorder the VWelge is fine- to
coarse-grained an! celcareous, weather-
ing to rouch, tan or mottled surfaces.
As a unit the Welge weathers to 2 gentle
scarp slope with few good €XPOSUTre@Seesseesss 2946
Total measured thickness of Welge
5andStoNCeciesacnstserasarsessossonarascss 2946
Morgan Creck limestone member:
9. Llimestone, tan with green to purple tinge,
granular, arenaceous; nonfossiliferous,
containg green glauconite pellets and
coarse, rounded quartz grains; friable,
The weathered surface is graylsh-green
with the quartz grains weathered out in
relief, The ledges crurble easily along
exposed edges., Upper portion slightly

fossiliferous and only slizhtly arenaceous.. 204



10.

1.

12.

13.

Feet

Limestone, greenish-gray, medim-

grained and slightly gramilar; abun-

dantly glauconitic, nonfossiliferous,

only moderately resistant to erosion.

Weathers to discontimous, smooth-

surfaced 1edgeSecseeresessconcesnssersnsases  Tod
Limestone, greenish-gray to reddish-

brown, medium to coarsely crystalline;

abundantly glauconitie, fossilifercus

containing crinoid stem fragments,

trilobite shells and other fossil

shells, Weathers to moderately re-

sistant ledges,,.

tesseraeresrnissiesvonness  ToB

Limestone, gray, fine-grained crystal-
line, well indurated; fossiliferous conw
taining crinoids, gastropods, brachio-
pods and others, also glauconitic, Dis-
tinct bedding, weathering to gray ledges,
In the upper portion the limestone takes
on a green tinge due to the abundance of
glauconite. Here it becomes gramular and
more fossillferous with an abundance of

Erilobiteseecsnerersrareseconnirernrenns

Limestone, greenish-gray, coarsely crystal-
line to gramilar, richly glauconitic,
partly altered to reddish-brown hematite



Feet,

stain. Abundantly fossiliferous

containing, primarily, Eoorthis

texana, In some ledges the brachlo-

pods are weathered out in relief,

This moderately resistant unit forms

mediun-bedded, inconsistant 1edges....sveess 13¢5
i, Limestons, light gray, coarsely cry-

stalline, moderately resistant,

poorly bedded; very fossiliferous

containing brachiopods and trilo-

bites; slightly glauconitic,

Weathers to inconsistant ledgeBssesvesereess Go2
15. Limestone, green, medium to coarsely

crystalline, poorly bedded; abune

dantly glauconitic and only slightly

fossiliferous in lower portion, be-

coming less glauconitic and more fos-

siliferous in upper portion, Contains

recrystallized calcite, The weathered

intervals between the inconsistant

Llimestone ledges possitly shale or

frisble arenaceous 1imestonCesssssssceseeese 102
16, Limestone, light greenish-gray to brown,

coarsely crystalline, well indurated,

well bedded ard broken int;o large

blocks; variable amount of glauconite,

-1
0



Feet

slishtly fossiliferous in lower
greenish-gray ledge. Above this
is a very fossiliferous horizon
containiny brachiopods, gastropods,
trilobites, and crinoid stems., The
crinoid stem fragments appear in
cross scction as scattered colonies
on the weathered SUrfacCecessesssscssssesees  3a3
17. Limestone, greenish-brown, medium-
grained, arenaccous contairnins fine
angular quartz grains; abundantly
glauconitic, nonfossiliferous, oc
curring as one resistant ledgeiesceseesses.s 003
18, Limestone, yellowish-brown, coarsely cry-
stalline, medium-bedded, moderately
resistant to erosion. Contains glau=-
conite partially altered to iron oxide,
thus giving the rock a spotted appearance.
Also contains coarse, green calcite cery-
stals; slightly arenaceous and fossili-
ferous. Weathered surfaces greenish-gray
and rough, Upper portion weathors o a
gentle slope where thin shale layers
separate the limestone 1edgeSeeeseessececces L2
19, Limestone, dark greenish-gray, weathering

to gray, scattered yellowish-brown



limonite stains; well bedded tut
covered by talus; coatse-gr;ined,v
alundantl; glauconitic, slightly
fossiliferous, well induratedesseessssccsses
20+ Limestone, yellowish-broun to
greenigh-brown, mcdium- to coarse-
grained, thin-bedded at base to
thick=bedded at the top, moderately
indurated, abundantly glauconitic
with concenirated pellets ocourring
as thin bands, Weathers to greenish-
brown consistant ledges. Those ledges
near the top show false cross-bedding
which could result from compaction
during deposition. A narrow zone at
the top of this unit is composed of
dull orown, lithographic, slightly
argillaceous limestone coated in
places with fine, white gypsum crystalSecsss
21, Limestone, dark greenish-gray, medium~
grained, glauconitic throughout,
stained trown with iron oxide which
is concentrated in a 3 inch layer
near the top where the weathered
surface has a brown color; elsewhere

weathered surface is greenichegray;

Feet

0e3

15

1

Bl o e
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Feet
slightly fossiliferous. Grassy slope
between ledses probably veathered shale.
Grass covercd slope 2,6 feet thick in
upper portion capped by a L inch thick
ledge of dark zreenish-gra;r, medium-
grained limestone stained brown with

iron oXidesesceessnissecsssocosesrersnnsnans 10a0

Limestone, tan to greenish-gray, mediume
to coarse-grained, mediun-bedded at
base and top, center portion princi-
pally small isolated remmants of for-
mer lecdges. Glauconite content vari-
atle, becoming very abundant in places.
Fossiliferous with an abundance of
crinoid stems ancd small gastropod
shells in the lower 3.5 feet, decreas=
ing upward., Small isolated area of
cabvage head recf, compesed of gray,
hard, lithograplic limestone, ex-
posed on the lowcr slope but was not
found elsewhere along the strike,

The limestone in this unit is inter~
bedded with gray shale which has
weathered out to form gentle grass

covered 5lopCSesscesercsrennes

RENWRP T

i s LI



Total measured thickness of Morgan

Feet

Creek 1imbstone membersssessescecsecensens L1159

Point Peak shale member:

23. Shale, forming a flat, sparsely vegetated

2.

25,
26,

27.
28,

bench weathered from thinly bedded,

greenish-gray siltstone interbedded

with shale., The siltstone is calcar-

eous, ronglauconitic and nonfossili-

FOrOUSsarsesscssensescesnroronccnsesnnssonne
Intraformational conglomerate composed

of flat, yellow green to tan, sub-

lithographic limestone pebhles em-

bedded in mediwm-grained, greenish-

gray to reddish-gray limestone.

These pebbles are about ) inches in

greatest dimension, with an average

Of 2 InCheSecsesssseearesstiscresccrasnnnans
Shale, 8ame a8 234eserserecrsricncncerasarnees
Limestons, gray, hard, lithographic,

occurring as scattered individual

reef colonies about l feet from

border t0 DOTderseseessssssssasesccnssonnens
Shale, 8ame 28 23evecsestcssrrresncrenrenansan
Limestone, interbedded with shale,

outerops rare except near the top

where thin to thick bedded ledges are

13.8

3.6
9.2

746
9.2

76
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Feet,
present. The limestone is gray to
brownich-zray, very fine-grained to
granular, slightly fossiliferous,
nonglauconitic; contains minor amounts
of smell, flat limestone peblles.
Shale weathered 1o talus covered s1opeS.eess 7243
Stromatolitic bloherm, gray, microgran-
ular to sublithographic, very hard,
massive. The weathered surface is
groy to black with a rough, reticulated
pattern, Cabbtage head structure is
scattered in tlis area. OSome weathered
boulders are circular in outline while
others are flat-surfaced, irregular
b.locks which are discontimious laterally,
Thinly bedded, ycllowish-brown to gray,
fine- to nedium-grained limestone occurs
interbedded with the reef, This lime
is nonfossiliferous and nonglauconitic,
hard, fairly evenly bedded though dis-
contimuous laterally, and weathers out
to form tain slabs which are distri-
buted on the surface as floabesssesrcaesesee 130.0
Total measured thiclmess of Point

Peak $1ale METDETesseassnasesesssssnsonses 25547

™ .

7



Feet

San Saba limestone mcmber:
30, Limestone, poorly exposed with few

distinct ledses; broken up by weather-

ing into large blocks and small frag-

ments; for the most part gray, greenish-~

gray, brown axd yellowish-brown weathered

fragments; soil hrownish-yellow; micro-

granular to coarsely crystalline, moderate-

17 hard, glauconitic; fossiliferous through-

out, containing trilebites, lrachiopods,
+24175,0

Total measured thickness of sectioNesese.:101146

and gastropodSesssceascissiontaicanss




72

Section of tle San Saba linestone occurring as a bluff on the
west bank of Honey Creek in ason County, Texas, Section beging one
mile downstrean from the Irvin Geistweidt ranch house on the old
Junction road west of ¥ason (Plate III-1),

Thickness of Interval
Feet
Wilberns formation:
Point Peak bioherm reef (Plate XX, Fig. 2):
San Saba limestone member:
1., Limestone, yellow brown to brown,
weathered grayish-tan, bedded in
ledges varying in thickness from
2 feet at the base to 3 inches in
the upper portion. Coarsely crystal-
line to granular depending on the
fossil content, becomes heavily fos-
siliferous in some layers. Weathers
to thin slabs with rough surfaces,
forming a gertle BloPCessesssrscssssssascnss  Ta3
2, Limestone, white to light tan, weathers

graylsh-tlack; coarsely crystalline
and somewhat granular near the base,
thin- to thick-bedded, ledge forming;
abundantly fossiliferous, glauconite
present in monor amounts throughout,

sore concentrated in narrow stringers.

g

PRIV,




3a
L.

5e

T

Grades upward into wedium-grained lime-
stone interbedded with orown, arena-
ceous lenses which weather to thin,
nodular layers. as the limestone
layers become arenaceous downdip

they become thin-beddedesssseeseeeeeasss

.
Covered DY £8lUSesssssecsscsnossosesssasnsnssns
Limestone, buff colored, weathers to

dull grayish-tlack ledges. Medium-

grained, slightly fossiliferous,

contains scattered glauconite pellets;

very well induratedscsscsssscsosessessvnsees
Limestone, green, weatnered dull tan,

nediwm-grained, glauconitic. Occurs

as thain layers about 3/l inch thick

separated by tan, fine grained,

friable Sandessecvorsrrascrrnrsrcrseasranses
Limesione, light gray, weathered light

tan, coarse-grained, slightly fossili-~

ferous, contains thin stringers of tan,

glauconitic, calcareous SanGesesscsssasssans
Limestone, gray, mediﬁm-gra:lned, ocour-

ring as thin unevenly vedded layers

varying; in thickness from 1/h inch

t0 one inch. Interbedded with tan,

fine-grained, friable, glauconitic,

Feet,

b2
1.0

0.6
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Teet
CalCareous S leeenerencrseesnssaransascoras  0o6
8. Limestone, rcddish-srar near the base
to 11i-+t erav in the upper rart,
weathered tan, Coarsely crystalline,
fossiliferous, glauconitic; contains
tan, fine-;roined, glauconitic sand;
weathers to ledges which range in
thiclmess fro1 3 inches to one foot,
Containg winor amounts of recrystal-
lized calcite; weathered surface
rough, somewhat nodular due to prese
ence of sand; generally well beddediesiseess Llob
9+ Limestone, trown, fine-grained, hard,
occurring as thin stringers up to
one inch thick separated by sreen,
compact, medium-zrained, glauconitic
and calcareous SANdeecrssssissececcocesaaone 005
10, Limestone, lisht gray weathered tan, to
yellowish-brown weathered dull brownishe
black. Coarse-grained, fossiliferous,
hard, well tedded in two 3 inch layers.e.se. 0.5
11, Limestone, predominantly yellow brown,
weathered brown to grayish-black.
Containg varyiny amounts of sand as
medivm-grained, angular to sub-ansular

quartz grains; glauconite is present

[ERN———
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Feet

in var;ine amounts. The bedding varies

laterall: with the conposition, tecom-

ing more massive as the beds become

more calcareous. The lower calcareous

ved grades laterall; into a black,

coarse-grained to granular limestone

which has a specided appearance due

to the presence of fine white frag-

menbs of phosphate. Arenaceous lime-

stone layers tend to weather out to

thin slabs which grade laterally into

thick~bedded brown limestone ledses,

The beds vary in thickness fron 1/L

inch in the arenaceous limestone to

3.5 feet in the pure limestune 18dB.eeesesss 545
12, Sandstone, calcareous, tan, weatiered

brovnish-black; compact, fine-grained,

massive; contains thin stringers of

dark brown glaucoNitCeesvesssssssscsosscnsse Le3
13, Limestone, buff-colored, fine to coarsely

crystalline, sparingly fossiliferous

with minor amount of glauconite. Three

inch layer of imtraformational con-

glomerate/near the center of the unit

is conposed of flat limestone pebbles,

Porous texture due to cavities many



k.

15.

of which are lined with iron oxide.
Upper portion coarsely crystalline
limestone which grades laterally inte
cross-edded pockets of tan, arenacecous
limestone. Tae top 1.5 feet of coarse-

grained, cross-bedded, friatle, arena-

ceous lime weatlers to rough surfacesseeees

Limestone, color varies frox tan to gray

to brown, predominantly coarsely crystel-

line but varying to sublithographic in
upper portion, thin- to thick-bedded
with individual lajyers varying from
one inch to 2 feet in thickness. Sand
and glauconite are present in greater
or less amounts producing lateral vari-
ations in bedding and weathering {Plate
XXVI). Fossiliferous with some fossils
weathering out in relief, Thin layers

of silty materizl separate thin lime-

stone beds in the lower 3 feeteesssscsccaces

Limestone, yellowish-brown, finely
crystalline, thin-bedded; individual
beds are separated by friable, buff
colored, calcareous sand conbaining
glauconite. The variable thickness

is probahly due to deposition on an

Feet

5.5

13,0

83



Feet,

UNBVEN SUTfaCEsesessevesnssnncnssassncsvesse (of
106, Limestene, yellow brown and coarsely

crystalliine at the base to grayish~

brown and finely crystallinc near the

tope Fozsililerois tluoughout with

abundant lrachiopods and gastropods >

essentially non-glauco.itic, wlorless,

recrystallizcd calcite present in minor

awunts, heathers to ledges which vary

in thicimess in a direction perpendi-

cular {0 tne Strikeessssnsssiarsersresseness  Sol
17. Limesionc, Lrown, fine- to mediwn-grained,

thin-vedded in itabular layers varying

in thickness from 1/2 inch to 2 inches.

The thickness of individeal Leds varies

in a directicn normil to the strikeesessssse 0o6
18. Limestone, varying in color from reddishe

brown near the base to tan to green to

brownich~yellow near the top; weathered

dull sras to brown. Tae texture varies

from coarsely crystalline to fine to

granular. liassive bub weathering to

give a thin-bedded appearance. Scatbered

layers are higily fossiliferous, variatle

quantities of glauconite, Fossils are

weathered out in rclief on the Surfacesesses 19,4



Feet

19. Limestonc, yellow brown, coarsel:r crystal-

line, hirhl;- fossiliferous in restricted
larers, less so elsewhere, essentially
nonzlauconitic. TLedses froa one inch
to one foot thick comtain thin arenaceous
layers which grade to limestone downdipesees  Ba7
Limestone, dark graylsh-green, weathered
buff to dull grar, crrstalline, fine-
grained, occurrinz as ledges which

vary in thickness froa 1/l inch to

1.5 feet, Sparincly glauconitic,
nonfossiliferous; centains thin layers
of edgewise conglomerate which weather
to resistant ledses abo:t 6 inches
thick, Thin layers of knobby lime-
stone 1/8 inch to 1/2 inch thick
interbedded with fine-grained, cal-
carebus sand to form a zone about 6
inches “hick between 8 inch limestone
layers., Thin lavers of friable, fine-
grained, buff-colored, calcareous sand
are present throughout. The limestons
is compact, hard and highly fractured
with parallel breaks trendirg roughly

¥ 30° Evvereceonenscrorascarsossassissneasse L5e3

85




Feet

21, Fault, displacement unlnown, downthrown

on south side or downstream,
22, Limestone, dark gray to greenish-gray,

weathored musty gray to buff, pre-

dominantly sutlithographic, some

erystalling and fine greined, The

lower L inch bed is limestone con-

glomerate containing flat limestone

pebhles of variatle size up to 2

inches in greatest dimension embedded

in coarse grained matrix spotted with

limondte stain, Lower 2 feet medium=

bedded, ledge forming lime. Coarse-

grained limestone conglomerate at the

top is underlain by thinly bedded

limestone ledges varylng in thicmess

from 1/l inch t0 18 IncheBeceescesssecenscses 2092

Total tH.ckness measuredeescssssseessseses 15048
Ellenburger limestone:

U WU

ke o

RO
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Section within the Point Pesk shale. This exposure is found as
the south bark of an abandoned road ditch at the base of the steep
scarp elope ¥ 45° W of the Walter Zesch residence on the Alex Durst
ranch (Plate I, D-D!),

Thickness of Interval
Feat
Wilberns formationi
Point Peak shale member:
1. Limsstone reef, dark purple-gray, sub-
lithographic limestone containing
iron oxide inclusions. Isolated,
circular remants are present in the
bed of the ditchecsesesissccceccscnsnsscnnan
2, Shale (Plate XIXIV), green to graylshe
green probatly due to the great abun~
dance of fine-grained glaucordte; cal-
careous, laminated to thin-bedded in
layers which range in thickness from
a fraction of an inch to one inch,
The siltstone is very hard and hrittle
in the lower portion becoming slightly
friable higher in the section, Small
acale folding possibly a result of tha
tectonic movemants associated with the
faulting in this area, The siltetone
is interbedded with a resistant ledge



late XXXIV

Point Peak shale
(I - &2




forming intraformational conglomeratej
the individual layers vary in thickness
from 3 inches to 8 inches, The conglom-
erate is composed of flat, yellowishe
brown pebbles as large as 5 inches in
grestest dimension embedded in a hrown,
fine= to mediumegrained erystalline
limestone, Numerous thin-bedded, gray-
ish-gresn, finely crystalline, hard
limestone layers are also present in
the outcrope Woma treils are atundant
on the bedding planes of the siltstonBeesess
Caliche and thinly bedded intraformational
conglomerate forms the slope of the
hill above the ditch. The conglomerate
is present a8 occaslonal boulders ex=

cept near the top where ledges are

Feet,

26,4

falrly well preservodesssessessoscasessesese _LTe9

Total thickness measuredescescscessscossas

7ha3

a3



Section within the Welge sandstone (Plate XXV, Figure 2)
measured in a strcem-cut bWluff on the Walter Schmidt ranch south of
Mason. The exposure is located 1.6 miles south on Farm Road 1723
from its junction with U. S. Wgiway 87 at the Mason County Fair-
grounds, then 0,78 mile west of Farm Road 1723 (Flate I - 13).

Thickness of Interval
Feet
Wilberns formation:
Welge sandstone members

1. Sandstone, reddish-trown, weathered
‘brown, medium- to coarse-grained
composed of subangular to subreunded
quartz grains cemented with iron oxidej
moderately indurated, weathering to
resistant, massive to thickly bedded
ledges with rough surfaces due to the
unequal concentration of cementing
material; cliff forming at thls locality.
One layer owes its resistance to erosion
-to the presence of silica as the cement—
ing material. Two layers of yellowish-
brown, friatle, argillaceous sandstone

are present near the base,,

esessssesscsoss 2040

2. Ssndstone, ycllowish-trown, mediume-
grained, friatle, slightly cross-

bedded; rouzh wneycombed surfacej



Figure 1

Cross-bedded sandstone near base
of Welge

JAN. 1952 Shustes 5.4 1EX.

Figure 2

Cliff forming Welge sandstone
(I - 13)
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contains a few scattered fossils; veathers

to resistant ledgeSeecscicccoccrccsincnsnnos
Sandstone, calcareous, lignt browm,

coarse-grained, well indurated; con-

tains inclusions of dark reddish-brown

iron oxide, possibly hematitesciciecvesccacs
Sandstone, dark brown, coarse-grained,

containing angular to subrounded .

quartz greins, slightly friahle;

slightly fossiliferous, ledge form-

ing, weathering t0 rounded bouwlders.iesscsces
Sandstone, tan, coarse-grained, cal-

careous, moderately indurated, green

and yellowishebrown iron oxide stain..

Sandstone, Same 88 Leeesssercrercssroosesccnss
Total thickness measuredessvencecescssscnsase

Creek limestone member:

20

Feet

0.3

045

0ok
i
26,0



Section of Cap Mounbain limestone measured on the He Fo Kotlmann
ranche Section begins approximately 1870 yards N 83% W of the ranch
house and proceeds in a general S 20° E direction (Plate III - 2),

Thickness of Interval
Feet
Riley formation:
Hickory sandstone meubers:
Cap Mountain limestone member:

1. Sandstone, calcareous, dark reddish-
trown, medium- to coarse-grained,
slightly fossiliferous, consisting
of rounded quartz grains stained with
iron oxide and cemented with iron
oxide and calcium carbonate. The
quartz grains weather out in relief,
This unit is poorly bedded, In the
lower zone there is a lateral grada=-
tion to a gray arenaceous limestone,
fine-grained, well indurated, non-
fossiliferous and nonglauconiticCessescessees 3246

2. Limestone, brown, crystalline and mediuwn-
grained, moderately fossiliferous,
weathers to unevenly bedded ledges.
The boundary between the sandstone
and the limestone is sharp and digtinCtese.e 2846



3. Limestone, brown, dense, medium- to coarse-

be

5.

grained; fossiliferous, evenly bedded in

layers up to one foot in thickness, The

weathered surface is brown and smootheececes

Limestone, arenaceous, yellowish~brown,
fine-grained with brown, fossiliferous
nonglaunconitic limestone, The dense
arenaceous limestone weathers to thick-
bedded ledges up to iwo feet in thick-
ness which have rough honeycombed sur-
faces (Plate XIV, Figure 2). The lime-
stone layers are tnin- to medium-bedded;
iron oxide weathers out on the surface
4o narrow bands and dark brown patches.
Occasional thin layers of brown, coarse-
1y crystalline, slightly fossiliferous,
glauconitic limestone are also present;
grades laterally to arenaceous lime-
stone, This unit forms the top of &
north facing scarp slope (Plate IV,

Feet

9e2

Fle 2)seueccenscsresesssassasccnsnaannseass 10943

Limestone, greenish~gray, coarsely cry-
stalline; glauconitic, moderately
fossiliferous, contains large trilo-
bites; moderately hard, uncvenly

bedded. Scattered thin ledges crop



e

Te
8.

10,

Feet

out on the dip 51opCeseseeecssscnecssssencas
Limestone, light gray, crystalline,

nediwme~grained, dense; contains

scattered glauconite grains,

stained brown in arenaceous portions

with iron oxide; nonfossiliferous; some

recrystallized calcite 1is present as

cavity fillings. Weathers to fractured

ledges having flat, fairly smooth sur-

£aCeBesssoressacnrtrsarstsrtsrssessconsacans
Limestone, SaK6 86 Deseecscersrvssstssasssanne
Limestons, grecnish-brown, crystalline,

fine-grained, clightly fossiliferous

with thin shelled fauna; moderately

glauconitic; dark purple streaks in

this unit, poorly bedded, broken in~

to btlocks. Weathered surface green,

rough, and plbtedeceereseciescaserssarananss
Limestone, gray, crystalline, mediume

grained, glauconite concentrated in

thin layers, slightly fossiliferous,

dense, poorly teddedesec.srsecsneccensosanss
Limestone, light brown, coarsely crystal-

line, abundantly fossiliferous, glau-

conitic, poorly bedded; weathered

surface graylsh-btrown and gramlar,

940

13.3
2,6

1'5

12

93



Feet
friablecsessceseciecceescnesioncronennnnases 5ol
11, Limestone, arenaceous, tan, fine-grained,
some brown iron oxide stain, poorly
beddedesssscsesessasacisscscasossncasacanoes bl
Total thickngss measured.esscscissessssnes 23507
Lion Mountain samistone member:

b



Dexcription of basal Hickory sandstone at pre-Cambrian contact
(Plate XXVI, Fig, 1) on Welter Schmidt ranch, north of ranch house
along south bank of creek, L25 feet east of creek crossing on James
River road, 0,7 mile from junction of James River road with Farm
Road 1723, 1.9 miles from junction of Farm Road 1723 with U. S,
Highway 87 opposite Mason County Fairgrounds, southeast of Hason.

Riley formation:
Hickory sandstone member:

1, Sandstore, white to yellowish-trown
weathering to grayish~urown; weathered
surface very rough to honeycombed (Plate
XIXVI, Fige 2); massive, very coarge-
grained; grains subangular to rounded,
maximm dimension about O.& inch,
average about 0,2 inchj larger grains
and small scale sandstone dikes as
fracture fillings stand out in relief
on weathered surfaces ventifacts
(Plate X), 1/2 inch to 2 inches in
maximm dimension, found scattered

on the weathered outcrop.



Plate XXXVI

Figure 1

Pre-Cambrain granite-Hickory sandstone contact

Figure 2

Hickory sandstone remnant at contact
with pre-Cambrain granite
(I -2)




Section measured within lower "ickory samdstone beginning in
creek bed at base of earthen tank dan west of bhe Alvin Zesch ranch
house. Sections extends in a § 55° E direction to the gradual slope
at the top of the vertical bluff (Plate XXXVII, Fig, 1) forming the
south bank of the creek (Plate I, E-E'),

Thickness of Interval
Feet
Riley formation:
Hickory sandstone nmember:

1. Sandstone, occurring in vertical stream-
cut bluff, brown to very light tan,
slmost white, medium-grained in general
but containing inconsistant stringers
of coarse, rounded, smoky quartz grains
as large as 1/L inch in dianeter, average
diameter 1/8 inch. Hassive and cross-
bedded (Plate TXVII, Fig. 2), grades
upward invo medium-grained, colorless,
angular to sub-angular quartz grains.
Thin la:,:ers varying in thickness from
1/L inch to 3/L inch composed of very
fine quartz and silt which gives the
appearance of shale, These beds
weather to form talus slope. Massive
beds at the top of Wluff are hard and

coarse grainedesesssesessssssssssrseassranse 5243



Plate X3QIVI

Figure 1

<

Hickory sandstone

(1= 3)

Figure 2




Feet
2. Sandstone, occurring as dark trown to
reddich-orown, flat slars scattered
on gradual, grass covered slope.
Float material weathers to very rough

Total thickness measuredesssesssssssscsses 05e6

surfaceSeeess



B e i e

Section beginning in lower Hickory sandstone at the southeast
corner of cultivated field 1700 feet S 25° E of the Dorothy Kothmann
ranch headquarters and proceeding 5 20° E to the Cap Mountain comtact
(Plate I, F-F!),

Thickness of Interval
Feet
Riley formation:
Hickory sandstone member:

1. Sandstone, containing yellowish-trowm,
moderately indurated, medium-bedded
intraformational conglomerate having
very rough weathered surfaces mottled
graylsh-black to dark tan. The flate
tened conglomerate pebhles are come
posed of fine- to medium-grained
quartz cemented with iron oxide and
have an average maximum dimension of
1-1/2 inches. The fossiliferous zone
contains phosphatic brachiopod shell
fragments embedded in a coarse-grained,
reddish-brown, fairly well indurated
sandstone containing seattered sand-
stone pebhles. The color deepens to
dark brown higher in the unit with the

concentration of shell fragments varying



99

Feet
throughout fram low to highe. Near the
top, where the sandstone is deep brown
with darker bands highly charged with
iron oxide, the fossil fragments are
sm8))l and BCArCR.ieecsssscssrsecsesavossasses OTe2
2., Sandstone, graylsh-brown to purple twown,
weathered graylsh-brown; fihe-grained,
quartz grains sparkle on fresh fracture;
bedding indistinct, weathers to slabs
having rough surfaces. Higher in the
unit the rock takes on a dull speckled
appearance due to the presence of black
iron oxide; s a weathered appearance
even on fresh fracture. Soil is brown
with & #light reddish tingBuecescesssocccsce 2647
3., Sandstone, dull tan, mottled in places
by concentration of iron oxide, fine-
to medium-grained; contains abundant
clear, subrounded quarts grains,
“Moderately indurated, weathers to
angular boulders and small btrown to
tan slabs having irregular, rough
surfaces, [ndulating surface on 8
inch ledge exposed in ditch possitly
ripple marks, Smooth llack pebltlea
of hematite are scattered over the



100

Feet
surface. Weathered surfaces are ccated
with yellowlsh«brown and black lichen.
The upper portion of the section forms
a dip slope in a sparsely vegetated
area where outcrops are generally non-
existent, Occasional fragments of
resistant sandstone is present as float
on the russet-red soil. Near the Cap
Mountain contact the s0il becomes light
BIOWNesesseonensaseassnasoncaoncssacsosroses _L2e2

Total thickness measuredaessececsscsssraves 13601

Cap Mountain limestone member:
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Section within the Hickory sandstone (Plate XXXVIII) beginming

near the base in draw at head of earthen stock tank between James

River road and the ¥Walter Schuidt ranch house and proceeding south

to the top of Tod Mountain (Plate I, G-G').

Thickness of Interval

Feet
Riley formations
Hickory sandstone member:
Gentle slope of gray, sandy soil, grass
covered, sparsely vegotatedeessesrsssecasses IloB

Sandstone, light btuff to bhrown, weathered
mwsty gray to grayish-blacke. Thine to
thick-bedded, lower portion weathering
to moderately resistant ledges having
rough surfaces, Some thin-bedded,
medium-grained ledges containing silty
material are interbedded with coarser
grained sandstone. Cross-bedding is
very common in the thickly bedded
ledges, Talus covers much of the
thin-bedded units entire sequence
weathers to a moderately steep s10P8sesscess 9148

Sandstone, tan, fine-grained, moderately
indurated; contains very small flakes
of pele bronze yellow mica ‘ﬂakes,
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Feet
possibly weathered biotite, sufficiently
abundant. to impart a sparkle to the rock
on either eroded surfaces or on fresh
frachures'. fhis unit weathers to medium-
bedded ledges which are imterbedded with
thinly-bedded, fine grained, silty sand-

e T P & 28 /1
8andstone, predominantly tan, light near

the base to brown at the top; friable

to moderately indurated, thin to thick-

bedded, occasional ledges in place.

Grain size variatle from fine to very

coarse with a few stringers of very

coarse brown sand similar to that

found near the base of the Hickory

sandstone member, The interval be-

tween lsdges is masked by taluSesecssesesess 5343
Sandstone, brown conglomerate composed

of flat sandstone pebhles made up of

fine-grained quartz grains stained

brown with iron oxide. Thess pebhles,

cocated with a very thin layer of black

material, presumatly iron oxide, have

an average maximm diamdter of 2 inches

with some pibbles as mmch as i inches

along the greatest dimension, These
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Fipure 1

Hickory sandstone float

i

igure 2

Ripple marks on Hickory sandstone
(I=2)

b L e Ty
Plate AAALA
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conglomerate fragmemts are essentially
scattered on the surface as float (Plate
LXIX, Fig. 1) in slabs about 6 inches
thick with the pebbles weathered out
in relief, Occasional fragments of
conglomerate and coarse-grained, brown
sandstone have ripple marked surfaces
with the ridges essentially parallel
(Plate XXXIX, Figure 2), The average
distance between ridges is about 10
inches, Scatterod fragments of dark
brown sandstone are present as float
on the upper slope of the mountain
and contain brachioped shell fragments,
The crest of Tod Mountain is covered
with fragments of coarse-grained, dark
trovn to greenish-brown sandstone cone
taining an abundance of iron oxide as
cementing material., This iron oxide
is often eoncentrated near the surface
of the weathered fragments to form a
hard thin layerescesesescserescccsoncionccee 5052
Total thickness 1easuredesescecssesenssess 26706
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